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THE 100-TON GUN AT SPEZIA. 

We have now received the reports of the second series of 
experiments at the iron plate targets at Spezia. The results 
of these we give in accompanying series of figures. In these 
we supply front elevation of one of those—Cammell’s target 
—which we had to leave blank in the last series. The accom- 
panying series are numbered according to the number of 
rounds of the 100-ton gun, in continuation of those given 
in our last in the table. Nos. 40, 41, and 42 will be found 
deficient. Of these we have no records. Doubtless they 
were either fired.at earth butt or out tosea. The first 
series of experiments, it may be remembered, disposed of 
the whole of the targets representing ships’ sides, except 
that it remained to fire the 100-ton gun at Cammell’s sand- 
wich target, in order to complete the same complement of 
rounds as were fired at the others, viz., one round from 
the 10in., one salvo from 10in. and llin. guns, and one 
round from 100-ton gun, and also to fire at the compound 
targets carried on the sections beneath the Cammell and 
Marrel sandwich targets. We now also submit the results 
of firing at a 22in. solid plate of Brown’s. We are not 


target on the ground is not known tous. We can state,| No. 50, at Brown’s solid 22in. plate target, the shot 
however, that the backing is the same as that of the others. | striking near centre of portion still left intact. The plate 

The first round we have to deal with is No. 43, fired at | was again split through and penetrated, the target being 
the Cammell sandwich, which appears to have stood much | in fact demolished. This is shown on the same front 
better than could have been expected, complete penetra- | elevation as the effect of No. 49 round. 





able to give sections, because the exact position of the 


tion not being obtained. Vide No. 43 in series. 
No. 44 was at Brown’s plate. The shot did not strike | 
fair, but near lower edge, and broke the plate and turned | 
downwards. 
No. 45, at compound sandwich target of wrought and | 
chilled cast iron, which it will be seen—vide Fig. No. 45— | 
succumbed completely. 
The upper target not fired at is shown as if complete, to 
prevent confusion by representing more than one effect. 
No. 46, the shot broke up in gun. 
No. 47, at compound target of wrought iron in front of 
chilled cast iron, not sandwiched. This suffered still more | 
than the sandwich compound section—vide section 46—a | 
large portion of the front pate splitting off. 
No, 48, at Brown’s solid 22in. plate target, the plate was | 
penetrated, and a large portion split off through shot holes. | 
No. 49, at Brown’s solid 22in. plate target, penetrating | 
completely, and carrying away the entire portion of the | 
plate—shaded in Fig.--to the right of the shot hole. 


, all being reduced to ruin. 


' we think if there is a fault, that it is on the right side. 


Looking at the whole results of the practice, we think 
that one fact is so apparent that it is hardly worth while 
calling attention to it, namely, the entire inability of the 
targets to stand before the 100-ton gun. Indeed, they 
are so. completely overmatched by it, that it is difficult to 
draw a fair comparison between one target and another, 
It appears, however, that we 
may now add one more conclusion to those we before came 
to, namely, that chilled cast iron is much less able to stand 


| against the shot than wrought iron and steel. This, we 


think, is what any one would have expected when the 
same thickness of each material is employed. 

In the ya re experiments with the 80-ton gun, we 
are glad to think that the target which has 32in. of wrought 
iron plate is at all events able to take the full blow of tke 
shot. We have believed that it was rather too strong, but 
remembering that we have at present only this single 
shield to fire at, and that we intend chambering the 
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IRON PLATE TARGET EXPERIMENTS AT SPEZIA, DECEMBER, 1876.—100-TON GUN. 





| Initial 
| velocity. | 


Description 
and charge 
of powder. 
Projectile. 


Target point aimed at 





| 


109 kilos. | Palliser | 320m. 


CAMMELL’S SANDWICH TARGET. 








(240 lb.) | shell 
Poudre | empty 
progressive | 20001b, | 


] ‘ ‘ 
Fossano. | | ia SA 


(1050ft. ) ° 








10in. 


12in, plate outside. 
12 wood and L beams, 


plate. 
Backing and skin (double). 








into solid iron, 


BROWN’S SOLID PLATE TARGET. 


Shot broke up, front half remaining in hole, 
penetration 17 cubic metres into rear plate, or 
total, 77 cubic metres, of which 47 cubic metres 
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Dee, 15 
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45 | 180 kilos. | Do, 


Plate 22in, thick on backing, as above; 





= CAMMELL’S SANDWICH TARGET. 








Shell broke up in large pieces and was deflected 


deep. 
through the bottom. 


COMPOUND CAST AND WROUGHT IRON SANDWICH, 





(396 Ib.) | | ° 
Poudre | 
progressive | 
Fossano, 





454/MED HEREY 

















Over 12 wood and 


Over 





8in. wrought iron plate. 

beam, 

Over 14in. chilled ‘‘ Gregorini” cast iron. 
backing and skin, as above. 


from broken-up plate and shot. 
beams ruined over large area, 


COMPOUND CAST AND WROUGHT IRON—NOT SANDWICH. 


down, making a large hole about 6ft. or 8ft. 
In a vessel the shot would have gone 


Complete penetration of target Cast iron plate 
broken up over area shaded and driven out to 
the sides and through the large hole in back- 
ing behind in rear of target ; much damage 

Backing .and 


CAST IRON 








fo] 
” 


— 


° ° 





mm 
i jets AIMED HERE 


° 


No 








109 kilos. 


8in. wrought iron plate. 
Over l4in. chilled ‘* Gregorini” cast iron. 
Over backing, as before. 





COMPOUND CAST AND WROUGHT IRON SANDWICH, 


© 








behind as round 45. 


Target completely penetrated and ruined ; front 
plate blown off over part shaded. Same result 


NV. B.— Shot 46 broke up in gun. 


BROWN’S SOLID PLATE TARGET. 





(240 Ib.) ° 
Poudre | 

progressive 
Fossano, 


er 





R244 


my 48A/MED _HERE 
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R? 4.8 STRUCK HERE 
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180 kilos. 








Shot broke up, front part remaining in hole, 
Penetration, 39 cubic metres (15°6in. ) 


BROWN’S SOLID PLATE TARGET. 





(396 1b. ) 
P.P.F. 
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F9AIMEDHERE 











395m, | 
(12956t. ) 


| 








“<= Against Brown’s solid plate target. 
See above, 


Target completely penetrated and ruined ; plate 





COMPOUND CAST AND WROUGHT IRON—noé 
SANDWICH. 


broken off over area shaded in vertical lines, 


backing, 


Penetrated to rear of plate, breaking off part 
shaded in vertical lines, but did not get through 
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CONTINUOUS BRAKES ON THE NORTH BRITISH 
RAILWAY. 

Tue articles which have appeared in our impressions for 
December 15th and 29th have, no doubt, placed our 
readers in full possession of the general facts connected 
with the recent trials of the Westinghouse and Smith 
brakes on the North British Railway; and we may there- 
fore proceed at once to an analysis of the results obtained. 
In the three tables which we give this week will be found all 
the data requisite to enable our readers to form an inde- 
pendent opinion concerning the efficiency of the two 
systems. The figures have not been calculated with minute 
accuracy. Thus, for example, the foot-tons of work done 
per second by the brakes we name we have given as too 
little by a few hundredths of a ton, because we have pre- 
ferred to deal, as far as possible, with nearly round num- 
bers; and nothing whatever could be gained by fractional 
accuracy. We believe that the best test of the efficiency 
of the brakes is given in the sixth column of the tables, 
the figures therein contained showing the direct retarding 
force exerted on the train by the brake, as though the train 
had to raise this weight out of a well by a rope running 
over a pulley. It will be seen that this resistance is, on 
the whole, very constant for both brakes, amounting on 


| nearly of the same weight, a comparison may be drawn 
| from our figures as they stand. 

| It will be seen that the trials have been grouped into 
| four distinct sets. The first shows the results of the tests 
| made with the Westinghouse train on the 12th of Decem- 
| ber, during a run from Cowlairs to Edinburgh; the second 
and third contain the results of trials made with the 
vacuum brake on December 22nd; and the fourth shows 
the performance of the Westinghouse train on the same 
day. It will be seen that the weights given do not quite 
agree with those which we published last week. The dis- 
crepancy is due to the circumstance that the weights we give 
now have been obtained, we believe, byactually weighing the 
trains, whereas those contained in our last impression were 
calculated from the standard or regulation weights of the 
various vehicles of which the train was composed. The 
figures—166 tons for the Westinghouse and 173 tons for 
the Smith train—are official, and we have no reason to 
question their accuracy. As regards our own calculations, 
it may be worth while to explain how they have been ob- 
tained, precisely the same course being adopted in all cases, 
so that the minute errors introduced affect both brakes 
equally. The speeds in feet per second have been obtained 
| by multiplying the miles per hour by the constant 1°466, 
| which is the distance in feet traversed per second by a 








will be found at pages 3 and 6. Many attempts have 
been made to record in a train the conditions of speed, &c , 
under which it is running. Thus Babbage carried out 
numerous experiments on the Great Western Railway in 
Brunel’s time with an apparatus in which the resistance at 
various speeds was measured by springs, and pencilled on a 
web of ro. But we believe that the diagrams we give 
are the first that have ever been published in connection 
with the working of brakes on an English railway. We 
shall tirst describe the manner of obtaining them, and then 
briefly point out what they teach. 

We illustrate at page 10 the Westinghouse recorder, as 
fitted in the experimental van. Fig. 1 shows the table 
fixed in the van, and to which the instrument is screwed. 
On the table is secured a very delicate Bourdon pressure 
gauge, and on the same pipe is fixed a specially constructed 
Richards indicator, with a very large 1, on which 
paper is fixed in the usual way. The instrument is driven 

y a belt from a pulley on the shaft of a friction wheel, 
actuated by a road wheel of the van which had no brake. 
The belt is shown in one corner of our drawing. Figs. 2 
and 3 show the apparatus in section. 

It consists essentially of the cylindrical stand or 
pedestal A, which acts the part of a water cistern ; B, the 
upper portion of this cistern, carries an axis on which runs 


BRAKE TRIALS ON THE NORTH BRITISH RAILWAY, BETWEEN EDINBURGH AND GLASGOW, DECEMBER 12rx, 1876. 


WESTINGHOUSE AUTOMATIC AIR BRAKE. 


TuE train consisted of eight four-wheeled carriages weighing 75 tons 1 ewt, and two four-wheeled vans, each weighing 9 tons 14 cwt., drawn by an engine supported on eight wheels, four 


being driving and four being bogie wheels. 


Weight of engine and six-wheeled tender, 60 tons ; weight of passengers estimate 1 at 2 tons 11 cwt.; gross weight of train, 157 tons. 


All the wheels 


in the train were fitted with one cast iron block each, except the wheels of the van carrying the recording apparatus, and the wheels of the engine bogie, which were without brakes. Total load 



































fitted with brakes, 135 tons 16 ewt.; total ditto, without brakes, 21 tons 4 cwt. Ratio of weight with brakes to total weight, 86-5 per cent. 
ai | Distance run 
ae : ae | Distance in Gross retarding Foot-tons of after brake was 
a 5 ae - Time a feet run Foot-tons of energy in tons energy applied Deesestns, 
& : vy 208 to es. et after application | energy in train. exerted developed per reduced to 
= P * | of brakes. by brake. second by brake,| sixty m‘les an 
e. hour. 
if 275 11-0 224 3,954 17°6 3594 1066 
| 
2 | 28-0 12-0 256 4,124 161 343-6 1177 Rails wet and greasy. Weather fine. Moderate side wind 
| blowing. All these experiments were made between Cowlairs 
| and Edinburgh. 
3 | 43-0 18-75 600 9,511 15°85 507-3 1164 
4 | 38-25 15°75 | 420 7,648 18°5 485-6 1133 
} | 
5 | 38°5 16-0 432 7,750 18: 484-4 1045 
: 
6 | 48-0 21-0 781 12,020 15°3 572-4 1218 
7 48-0 22-75 764 12,020 15°7 528+3 1192 
8 | 52°5 25 964 14,393 15: 571-7 1253 
9 | 52-0 25°5 988 14,169 14°3 555°6 1315 
10 | * _ . i a ie " In Experiment 10 cord of indicator slipped. No roliable 
data obtained. 
11 | 56-5 24°75 1100 16,696 15:2 674°5 1240 
12 | 43-0 18-25 620 9,675 15°6 530-0 1207 
j i 
13 | 43-5 19-25 648 9,891 15°3 513-8 1232 
14 | 38-5 18-0 508 7,750 15°2 430°5 1234 
| 
15 | 43-25 . P ‘ - is . Experiment 15 was intended to ascertain the time required o 
| | put on and take off brake, The speed of the train was 
| reduced to ten miles an hour in sixteen seconds, tho 
distance run being 700ft. for 660ft. of which the brake 
| | had been on, The brake was then taken off and steam put 
} | on until a speed of twenty miles an hour was reached, when 
j the brakes were again put on, steam being shut off and the 
} train brought to a dead stop ina distance of 1564ft. from 
the first application of the brake. Total time not taken. 
16 | 38-75 30 940 rm - as - Experiment 16 was intended to illustrate the application of 
| the brake by the guard, the driver not being warned. 
Steam was kept full on until the train stopped. 
17 43 34°75 1260 “ - a P Experiment 17 was intended for the same purpose. Tho 
driver, however, the moment he felt the brake, not only 
kept the throttle wide open, but put the engine in full 
forward gear. 
18 38-25 19-75 568 7,638 13°4 387-0 1398 














the average to 11°76 tons for the Smith and to 15°6 tons 
for the Westinghouse brake, which means that. the Smith 
brake exerted an average retarding force of one ton to 
every 1274 tons of braked train weight, while the 
Westinghouse brake exerted one ton of resistance to 
every 9°16 tons of braked train load. A few experi- 
ments gave anomalous results, which we can only explain 


by some change in the condition of the rails, or by | Th 


the fact that they were made when the train was 
on a slightly falling gradient. Of course any extraneous 
force aiding the movement of the train forward would 
make the resistance of the brakes apparently less by its 
own amount. We would call particular attention to the 
fact that in comparing the efficiency of two brakes it is 
necessary to bear in mind that as the figures we have given 
depend on the weight of the train, it is quite possible to 
fall into a very serious error, unless that weight is carefully 
taken into consideration. Thus, for example, it will be seen 
that the work done by the Westinghouse brake in experi- 
ment No. 9, above, amounted to raising 555 tons a foot high 
in asecond. If we compare this with the performance of 
another brake on another train, we may find that tne 
figures are identical, the trains being of the same weight. 
Let us suppose now that the Westinghouse train were 
doubled in weight and dimensions; then the foot-tons per 
second would appear as 1110 instead of 555, and it might 
be assumed that the air brake was twice as efficient as its 
rival. This, as we have said, would be a great mistake, 
for twice as many brakes would be in operation. As in 
the North British Railway experiments the trains were 


| train moving at one mile an hour. Of the result of this 
| calculation, all decimals but one have been rejected. The 
| remaining figures being squared, divided by 29 = 64°4, 
| and the quotient multiplied by the weight of the train, 
| we have the foot-tons. The result is not, it will be seen, 
| absolutely correct, but it ismear enough for the purpose 
|of comparison. The foot-tons are given in column 5. 
| The gross resistance given in column 6 is obtained by 
| dividing the foot-tons by the distance run in feet, as 
stated in column 4; and the foot-tons per second, column 7, 
are obtained by dividing the gross foot-tons by the time 
in seconds given in column 3. As all the data are before 
our readers, they can, if they please, work out the figures 
with more minute accuracy. It will be understood that 
in umost every case the gross resistance is a little greater 
than we have given it, our figures extending to only one 
place of decimals. It will be seen that blanks occur in 
several cases—as, for example, in No. 1 of the Westing- 
house run of the 22nd of December. These are accounted 
for by the fact that the committee rejected all observa- 
tions about the accuracy of which any doubt existed ; and 
in some cases the electrical communication with the driver 
was not maintained, and the stop was effected by fla 
signal. Such experiments were uniformly rejected. 
Nothing, in short, was left undone by the committee and 
Mr. Drummond to ensure minute accuracy; and during 
the trials with the vacuum train the Westinghouse 
recorder was worked by Mr. Neale, Mr. Drummond’s 
principal assistant in the Locomotive Department. 

It is now time to say something of the diagrams, which 








the pulley C. A toothed wheel D drives a second shaft 
carrying the wheel E and a crank pin F, Fig. 3. This 
crank pin actuates two small force pumps G G, which 
have spiral springs at the back to prevent knock. The 
pumps draw hen the cistern A through the suction valves, 
shown in Fig. 3, and deliver through two upper and 
smaller valves into the pipe a, and thence through d, and 
so to a spring accumulator which is screwed on ate. In 
this works a spring-loaded piston H. From this the 
water is discharged through and into a second accumu- 
latorI. The two sommmabens are employed to get rid of 
the pulsation due to the pumps, and obtain a steady 
ressure ; 6c shows a loaded valve which delivers water 
ack into the cistern. In fact, the pumps continually 
operate against this valve, which is loaded to more than 
the maximum amount required for recor Jing oe 
Returning now to the accumulator I, it will be seen that 
it contains an india-rubber diaphragm between two 
plungers. The inner plunger has a small “ needle,” slightly 
tapered, fitted to it, and the water escapes round this 
needle into the little cell A. In this is a small disc, per- 
forated, and so permitting the water to press on an india- 
rubber diaphragm, to which is applied the little plunger /. 
This plunger is drilled with two holes, one crossing the 
other, and the tapered muzzle of the plunger bears against the 
face of the disc just in front of it. If the muzzle is moved 
back from the disc then water will flowinto & and through the 
cross hole, and so back tothe cistern. The nearer the muzzle 
is kept to the disc the smaller will be the opening of escape, 
and the greater the pressure for a given amet of pump. 
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Now, the position of & with relation to the disc is deter-| standard adopted by Mr. Westinghouse is 0°03 Ib. for | distance. The indicator is used for this purpose. Behind 
mined by the rod 0, which again is controlled by the small | one mile an hour, and this, multiplied by the square of the | D in Fig. 2 will be seen a worm or screw thread which 
governor r g, inside the pulley C, which acts on the sleeve | velocity in miles per hour, gives the absolute pressure. | drives a worm wheel, on the shaft of which is a second 
p in a way too obvious to need description. The centri- | The dial, then, lying on the table, gives at any moment, | worm driving a small roller which pulls on the cord of the 
fugal force of the governor varying as the square of the | when the apparatus is in motion, the precise speed of the | indicator. It is only necessary, then, to take observations 
speed, the pressure in the apparatus will also vary as the | train to a very small fraction of a mile per hour. to put the indica‘or in motion, which is done by pulling the 


SMITH’S VACUUM BRAKE. 
First Series—Glasgow to Edinburgh—December 22nd, 1876. 


Train made up of one four-coupled bogie engine, 38 tons; tender, 21 tons 10 ewt.; oight carriages and two Great Northern vans, 101 tons 5 cwt.; and one experimental van 


9 tons 14 cwt. Total, 170 tons 9 cwt. Estimated weight of passengers, 2 tons ll ewt. Gross weight, 173 tons. 






































| 
1 2. 3 4 5. 6 7. 8. aoe ieee 11. Remarks. 
| ot ; | 
4 | oe tg | g228: | | 
ne ot ne oe $ — Foot-tons of |__ S088 Foot-tons of | “s F ==— | Boiler | Boiler Percentage of weight fitted with brakes, 86-9. 
‘Ss Miles £2 | 3 ga Fs Joa resistance of | work done | "2 g% 2 | pressure pressure Vacuum Number of vebicles, 13. 
& per hour, Bae gq rh A - brake in by brake 2& EA ~ | when brake | when train in inches. Ditto of brake blocks, 44 iron, 12 wood, 
r] g Br KS ; tons. per second. | & ~ 2%" | was put on. stopped. ss 56. 
2 - A é 2593.5 | 
oat od od he | 
| | Ib. lb. in. 

7 40-0 99°5 800 9,220 11°5 409°7 1800 144 14t 18 Rails in bad condition throughout this trip. 

8 44°5 24-0 950 11,418 12:0 475°7 1727 | 144 | 142 18°5 

9 | 45-0 25°5 1020 11,674 11°4 458°3 1813 | 140 137 18°5 
10 49°5 27°25 1170 14,130 12°0 518°5 1719 } 138 136 19°0 
mY 50-0 26 ” ee a ms bs 136 132 19+25 Distance not taken. 

2 46°5 26 1050 12,546 11°9 482-0 1574 142 ; 139 18°75 
13 | 49-0 26°5 1138 "13,840 12:1 518*2 1706 139 13 19-0 
4 - PA ‘ . a 4 od 100 96 19°75 Observations imperfect. 
6 | 8 26°5 " i " ‘ 140 13 17-0 _ Distance not taken. 

SMITH’S VACUUM BRAKE. 
Second Serits—Edinlurgh to Glasyow—December 22nd, 1876. 
i 3. 3. 4. 5. 6. 7 8. 9. 10. 1, Remarks. 
| Ib. Ib. in. 
1 80-0 21 “6 ~ i - 132 129 17 Rails drier and in better condition than 
during first trip. Distance not taken. 

2 29°5 17°75 480 5,010 10°4 282°6 1986 138 138 17°5 

3 7 = Fi is i = | - 136 140 17:0 

4 39°0 20°0 “ " " * - 128 128 18-0 Distance not taken. 

5 40°0 20°5 740 9,2 0 12°4 449°8 | 1665 144 143 18°0 

6 40°0 23°0 860 9,220 10°7 400°0 | 1935 144 144 18-0 

7 49°5 26°75 1175 14,116 12:0 527°7 | ~=—s-:1726 124 122 19°5 

s 48°() 23°0 * . s - } i 128 | 132 19:0 Distance not taken. 

9 49°75 27°0 1195 14,272 11°9 | 528°6 1741 144 148 19°75 
10 ” ” ” ” ” | ” ” 136 1488 20-0 No trustworthy observations obtained in 

experimental van, 
11 55 28-0 1375 17,455 12°8 623°4 1636 108 108 20-0 
12 54 28°0 1310 16,798 12-7 599°9 1617 144 142 18-0 
13 40°5 24°0 830 9,445 11°3 393°5 1822 142 146 18:0 
14 40°0 22°5 810 9,220 11°3 408°8 1822 144 148 19-25 
15 49°5 27°0 1250 14,116 13°23 524°4 | 1836 a a _ No observations taken on engine. 
| 




















Train consisted of 


WESTINGHOUSE AUTOMATIC AIR BRAKE. 
Glasgow to Edinburgh— December 22nd, 1876. 


one four-coupled bogie engine, 38 tons ; tender, 21 tons 10 cwt.; nine carriages, 84 tons 15 ewt.; one van, 9 tons 14 ewt.; and one experimental van, 9 tons 14 cwt. Total, 


including passengers, 166 tons. No. of brake blocks, 50, all cast iron. Percentage of weight fitted with brakes, 86-3, 
































| | | 
1. 2 3. 4, | 5. 6. 7. 8. 9 10. 11. Remarks. 
| Ib. Ib. in. | 

‘s | ” * ” " | * om 132 85 is | Rails in fair condition. 
2 30-0 i 12°5 350 | 4,980 14:2 898"4 1400 135 85 pe No observations. 

3 80-0 12°5 328 4,980 15°1 | bY98°4 1312 140 85 ‘ 

4 40°0 16°0 550 8,847 16:0 550 1237 140 90 “ 

5 40°0 16-0 550 8,847 16°0 550 1237 140 85 ” 

i 50°0 19°0 798 13,844 17°3. | (7286 1149 | 140 90 am 

7 50°0 18°75 7V77 13,844 17°7 | 738°8 1118 140 101 * 

8 381-0 12°5 345 § 312' 15°3 | 424 1291 135 90 ‘i 

9 30°5 14°5 410 5,146 12°5 | 354°8 1587 140 82:5 ‘ 

10 55:0 21°0 910 16,732 18°3 | 796°3 1083 140 94 ” 

11 55 | 20°5 “ ies * | n ” 140 95 pa Time not taken. 

12 54 } 21:0 954 16,118 16:9 | 766 1175 140 97°5 ” 

13 56 | 26°0 1172 17,330 14°77 | 666°5 1345 120 95 * | Brake applied from guard’s van, engine regu- 
} | | | lator wide open, and reversing lever in 
| | second notch until train stopped. 

14 54 | 26°25 1158 16,118 13°8 613°2 1429 120 90 a Do. Engine putin full forward gear the moment 
| | the driver found that the brakes were on. 
| | | | 











square of the speed. A pipe, united as shown in Fig. 1, 


| It will be understood that when the train is being pulled | small cord shown and thus striking the worm wheels into 


leads the water to the pressure gauge and the indicator. | up, and the pumps run more and more slowly, the pressure | gear. The pencil is applied at the same instant, and the line 
Now, if the machine is adjusted, it will be found that the | falls. If, now, we could mark this fall on a sheet of paper | is drawn, gradually descending as the pressure and speed 
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pressure will always correspond with the speed, and conse- | travelling at a rate proportionate to that of the train, | diminish. The diagrams we give are exact copies, slightly 
quently speed and pressure become synonymous terms,|we should have a line which would show not only | diminished in size, of those taken during the various runs, 
and the gauge dial is graduated to miles per hour. The | the distance run, but the pressure at any point in that | and the numbers will be found to agree with those of the 
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experiments as given in the first columns of our tables. It 
will be understood that we referto the last three tables only. 
Although we have shown a Richards’ indicator on the 
table, it must be understood that the diagrams were not 
taken on that instrument, which was used as a check, and 
for a different purpose. The indicator actually used we 
have omitted in order to avoid confusion; but its position 
was close to the recorder, and the pencil was thrown into 
gear at the same moment the indicator was started, but the 
gear is so contrived that the cylinder and paper are moved 
a short distance under the pencil, which then first describes 
a short straight line, so that no difficulty is experienced in 
determining the precise point at which the pressure fell. 
During the trials on the North British Railway the expe- 
rimenters acted as follows:—As soon as the indicator 
showed, say, thirty miles an hour, a bell was rung by elec- 
tricity on the engine, and the driver immediately shut off 





steam, applied the brake, and rung a bell in the van. At | 
the first stroke of this second or return bell the cord was | 
pulled, putting the indicator in gear, and the stop watches | 
of the observers were started. These last were stopped with 
the train, and the time and speed recorded at the moment; | 
the distances run being worked out afterwards on the | 
diagrams. 
An inspection of the diagrams will show at a glance in | 
what the superiority of the automatic brake consists— 
this is, the early retardation of the train, and the short- 
ness of the space required to bring it to a standstill. The | 
diagrams speak so plainly for themselves that we shall say | 
nothing more about them than commend them to our | 
readers as deserving careful examination. 
The figures contained in columns 9, 10, and 11 are worth | 
notice. They were taken by a distinct observer on the 
engine, and are given for all stops, it will be seen, except 
one, whether the observations in the van were or were not 
recorded. It will be noticed that the vacuum brake uses a 
great deal of steam, reducing the pressure in a third of a 
minute by as much as three or four pounds, which agrees | 
with certain experiments made on the Brighton Railway, 
when the steam fell 10 lb. per minute with the ejector full 
open. As fitted on the North British line, the ejectors | 
work up the chimney and create a powerful draught, and | 
in certain conditions of the fire this compensates for the | 
loss; and the figures show that, in one or two cases, the 
engine actually gained a little in pressure. The point is | 
probably one not deserving much consideration, but it | 
proves that the vacuum brake is not economical in the use | 
of steam. As regards the pumps in the vans, we are 
unable to say much. Concerning the aid which they lend 
to the ejector we have no data, but it is obvious that they | 
must cause a good deal of resistance. So far as we know, | 
they are not used on any railway where the vacuum brake | 
is employed but the Great Northern, and there only to a 
limited extent. There are obvious objections to the | 
adoption of such appliances, which railway men will | 
understand. 
The figures we have given demonstrate incontestably | 
As | 


the superior efficiency of the Westinghouse brake. 
to the cost of maintenance and repairs either of it or of the 
Smith brake we can say nothing. Mr. Maclaren will, no 
doubt, settle this point to his satisfaction during the next 
few mouths, and we have no doubt whatever that in 
arriving at their final decision the locomotive superin- | 
tendents of Scotland will carefully weigh every argument 
for or against either system; and there is every reason to 
conclude that, from the cautious and important manner in | 
which they have gone to work, they will be able, on the | 
conclusion of their brake labours, to assert with propriety | 
that they have chosen the best brake submitted to them, | 
and then they will have nothing to regret in dealing with 
the money of their companies and the well-being and safety 
of their passengers. 


| 





| 

PRINTING SPECIFICATIONS. 
In a recent impression we gave the substance of some observa- | 
tions on the above subject which fell from the MasTeR OF THE 
Rois during the hearing of the action cf Hinks and Sons v. The 
Safety Lighting C ympany. 
considerable attention, and we therefore think it well to give an 


These observations have attracted 


accurate verbatim report from the shorthand writer's notes of 
the conversation which passed between Bench and Bar, on the | 
occasion mentioned. 
Rolls Court, 12th December, 1876. 

The Masrer or THE Rotts, to the officer : Go round and get 

? i) 

me the original drawing of Mr. Hinks’ patent. It is far better. 
These are very imperfect always—they must be—in fact they 








are not intended for judicial purposes, they are not certified 
copies. 

Mr. Aston : And they are becoming worse under the new | 
system. I wish I might call your lordship’s attention to the , 





very great deterioration which is now taking place in the office | 
in the production of those copies. ‘They are made on a very 
inconvenient scale, my lord. 

The Master or tue Rous : I do not think so, Mr. Aston, and 
I have had great inquiry made into it. 

Mr. Aston : I can only give your lordship 
experience, 

The Master oF THE Rotts : I have taken 
number of people ; the 
care and inquiry. 

Mr. Aston: I wish I had heard of it. 
very glad. 

The Master or THE Rotxs; All that I can tell you is, that a 
meeting of patent agents was summoned as to whether it was 
requisite to make the alteration; and they agreed, with one 
single dissentient, that it was a most valuable alteration, and it 
would facilitate business very much. 

Mr, Aston ; Aiter that, of course, I have nothing further to 
say; but it is quite new to me. 

The Master oF THE Roiis: It was done very carefully, and 
after great deliberation. If you goto the patent agents they 
will tell you that it was done after they had made a written 
report, and the dissentient also made a written report. 

Mr. Aston : It only shows how ignorant one may be of what 
one thought one knew a great deal about. 

The MasTER OF THE Rotts: The} leading patent agents were 
summoned together upon it. 


the result of my 


the opinions of a 


alteration was made after the greatest | 





I should have been | 





te. 


| keeping the present numbers. 


Mr. Aston : AllI can cay is, I have heard nothing but com- 
plaints in my experience. 

The Masrer oF THE Rotts : It is wonderful that you should 
not have heard of it. The people who were consulted about it 
were the patent agents. I was not at all iu a hurry to sanction 
the alteration. 

Mr. Aston : I was not aware that your lordship had sanc- 
tioned it. 

The Master OF THE Roxts: It was not only sanctioned by 
me, but by all the Commissioners on written reports made at a 
special meeting, after the greatest care, and after the most 
patient inquiry, extending over a very long period. 

Mr. Aston : I am much obliged for that information. 

The Master oF THE Rotts: I may tell you how it works, 

from the reports of the officials at the Patent-office, and all the 
present officials were unanimous; there was not a single one 
who disapproved of it. When I tell you that we had a report 
rom Mr. Atkinson, the librarian, and from Mr. Lucas, the 
head of his office, who both agreed, and who probably have 
had greater experience than any man living, you will think it 
was not done carelessly. 

Mr. Aston : I did not know it had been done by the Commis- 
sioners. I thought it was an official alteration. 

The Master oF THE Rotts: Oh dear, no; they don’t do 
those things without the knowledge of the Commissioners. 

Mr. Aston : I am very glad to hear it, my lord. 

The Master or THE Rots: I think the commissioners are 
masters in their own office; but I should be very much 
astonished if they made any alteration without my sanction. 

Mr. Aston : I am very glad to hear it. 


Wednesday, 13th December, 1876. 

The Master or THE Rotts : I see, Mr. Aston, there is a slip in 
the report of the Zimes which may be rather annoying to the 
gentleman who was in the minority. I stated that there was a 
minority of one at the meeting of the patent agents, who sent 
me a long written report, and took a great deal of trouble about 
it, and I do not think he would like to be left out, and I 





remember I said so yesterday. The Zimes makes it unanimous, | 
but it was not so. 

Mr. Aston : I was taken by surprise at hearing the alteration | 
had the sanction of your lordship, but I hoped your lordship 
would give an opportunity for the matter to be reconsidered. 

The Master oF THE Kouis : Mr. Aston, the matter was con- 
sidered at the greatest length; it was months before it was | 
resolved upon, and the greatest possible trouble was taken about 
it.. You look at it only with regard to the patents used for | 
litigation, which are very few. There are a numerous multitude 
which are never litigated at all. 

Mr. Aston : But that has been my point on several occasions, | 
as your lordship knows; and for one patent which is litigated in | 
court, I have to read about 100 myself. 

The Masrer or THE Rotts: You may, but the number of 
litigated patents is so small, that in considering the convenience 
of the public you must not take them much into account, and a 
provision is made for obtaining full-sized copies, if any litigant 
requires it. 

Mr. Aston : That I was not aware of either. 
ingly glad to hear it. 

The Master oF THE Rotts : Any litigant may go to the office | 
and get full-sized copies. The originals have not been reduced | 
on that account, and have been kept of the old size. 

Mr. Aston : I must apologise for my ignorance, only I had 
abstained from taking any active part in it. | 

The Master oF THE Rotts: I take a very active part, and | 
know all that goes on, and I think nothing goes on without my 
knowledge. 

Mr. Aston: I am glad to hear that that is so, and especiaily 
to know that there are some copies that are available for court 


I am exceed- 


| purposes, if I may say so. 


The Master OF THE Rotts : The originals are sent in exactly 
as they were before. They were compelled to send two copies ; 
they are sent in of the same size as before; they have never 
been reduced, and are kept in the office as they were before; 
anybody choosing to pay for them could get copies of them. 

Mr. Macrory : I am sure the profession will be glad to know 
that. 

The Master OF THE RoLts : When I tell you that the result 
has been to make the copies of the patents so accessible, that | 
what used to take twenty-three volumes in the year, has come 
down to seven in the library this year, it will rather astonish | 
you. You may imagine the comfort to readers. 

Mr. Aston: True; but I hope that your lordship will also, | 


| notwithstanding that, be an advocate for the extension of the 
| accommodation, and that the means provided by the Treasury 
| are not accepted as being sufficient, notwithstanding your lord- | 


ship may have made those alterations for the convenience of 
I do think, my lord, that an 
extension of the accommodation is necessary. 

The Master oF THE Routs : What accommodation ? 

Mr. Aston : Library accommodation. 

The Master OF THE Roits : I have done all I could to do it, 
and I believe the Treasury are equally willing, but the difficulty | 
is to find a place. If you can find a new site for us, we shall be 
glad. We have been looking out a long time, and have had | 
various offers from the Government and others. It was only | 
the other day that I directed the officers to go down and look at 
Serjeant’s-inn, to see if that site was big enough. I am afraid 
the report was not as favourable as I anticipated as to size, but 
we have been looking out a long time. 

Mr. Aston : I am receiving information this morning, which 
I hear with very great pleasure. 

We may supplemeut the above by reminding our readers that 
the full-sized copies of the drawings alluded to by the Master of 
the Kolls are, no doubt, the office copies, which have always been 
procurable, and are not, therefore, new benefits to the public. 





THE LATE SIR TITUS SALT. 

By the death of Sir Titus Salt, which took place on the 29th 
ult., another of the founders of our manufacturing prosperity, and 
of the few to whom England is for her greatness so largely 
indebted, has passed away. Few can be said to have done so much 
unmixed good for his country’s welfare. From what was a useless 
material he has built up a great industry which has for years in 
his own model town supported several thousand people whose life 
has been made the happier by comforts and institutions which 
many a far larger community would gladly boast of. He has given 
rise to various smaller industries, has helped te clothe millions with 
an excellent material, and has assisted many thousands by his great 
generosity. Sir Titus Salt, who is probably known all over the 
world as the inventor of alpaca as a clothing material, was born in 
1803, and educated at the Heath Schoo), near Wakefield, and after- 
wards taken into partnership in his father’s business of wool dealing, 
which he had just then removed from WakefieldtoBradford. Atthat 
time the place was a mere manufacturing village. The chief seat 


| had a family of eleven children. 
| partners in the firm now known as Sir Titus Salt, Bart., Sons, 





of the woollen trade had been at Wakefield, but the manufacturers 
there adhered to the old system of home-spinning, and the new 


factory system of manufacture established itself at Bradford. A 
wool called Donskoi, grown on the banks of the Don in the south- 
east of Russia, first attracted his notice, and his success in making 
a useful fabric of this coarse article laid the foundation of his more 
important enterprise. His fortune is said to have been in some 
degree due to an accident. In the year 1836 a Liverpool broker 
showed him some bales of shining hair which had been sent to him, 
and which nobody would look at. They were from the fleeces of 
the alpaca, a creature which had been brought by the Spaniards 
from Peru. Young Mr. Salt took home one bale, and soon 
returned and bought as much more as the Liverpool merchant 
could supply. After much persistent effort he invented a method 
not merely of utilising the alpaca wool in the manufacture of stuff, 
but in producing an entirely new substance which had in it all the 
elements of commercial value. The new stuff speedily became a 
vast article of commerce; and the inventor was rewarded by a 
great increase of his business. He had, in fact, increased the 
resources of the country, and brought a new trade to the York- 
shire district where he lived. He had made an article which was 
before useless valuable to the producers abroad, to the manufac- 
turer at home, and to the consumer all over the world. His firm 
became, of course, the head of the alpaca mavufacture, and the 
centre of the wealth and activity of a prosperous district. 

The *‘accident” was, therefore, limited, to his being shown the 
bales of dirty hair which had already been seen by thousands. Had 
not Sir Titus combined a contempt for the prejudices which had 
prevented the new use of an untried material, with inventive skill 
and good judgment, we should never have heard of him any more 
than of his father, whose name is now known through the fame 
which has attended the persevering efforts of a talented son, About 
the time of the Great Exhibition Sir Titus Salt determined to take 
his works and workpeople into the country. A -_ of land was 
bought at Shipley near the Midland Railway and the river Aire, 
and a building was erected on it which was then regarded as the 
largest and handsomest factory in the world. The whole range of 
buildings covered nine acres and a-half, and the ventilation, the 
warming, and the sanitary precautions were as perfect as they 
could be made. The workpeople, some four thousand in number, 
were housed in good cottages, and the village thus created was sup- 
plied with park, cricket ground, public institutions, lecture halls, 
and places of worship, by its founder. At the last census it con- 
tained 820 houses and 4389 persons, and probably there is no other 
community which is so young and which has already possessed 
itself of so many public institutions. One of his latest deeds was 
the offer of a piece of land for a board school. He had previously 
built a handsome Congregational Church, to which only last year 
a new Sunday-school was added at a cost of £10,000, He had 
long since provided baths and waskhouses, large schoolrooms, and 


| a hospital and infirmary, and he has added to these a range of 


forty-five almshouses for widows and aged couples, with an endow- 
ment of ten shillings a week for the latter and seven and sixpence 
for the former, This care for the welfare of the workpeople who 
were carrying on his own manufacture did not limit Sir Titus 
Salt’s muniticence, for Bradford owes a park, a club, institute, and 
library to his generosity. In 1829 Sir Titus married Caroline, 
daughter of Mr. George Whitlam, of Grimsby, by whom he has 
Several of his sons have become 


and Co, 








EDINBURGH AND LgiTH ENGINEERS’ Society.—A meeting of 
this society was held on the 27th ult., Mr. Robert C. Reid, C.E., in 
the chair. A paper was read by Mr. Robert Little, C.E., on 
* Railway Tunnels.” The author gave a description of the methods 
usually adopted in the construction of railway tunnels, and the 
difficulties experienced in such works were illustrated by reference 
to the Birnam Tunnel, on the Highland Railway, near Dunkeld, 


| in which for a distance of 188 yards the enormous amount of 41,709 


cubic feet of timber was left in in consequence of the soft nature 
of the material rendering it impossible to withdraw it. Several 
other tunnels were described, and their costs of construction given, 
which ranged from £13 to £80 per lineal yard. Mont Cenis Tunnel 


| was briefly alluded to, its steep gradient and curved ends being 
| considered objectionable. 


The St. Gothard, it was stated, was let 
to M. Favre under stringent conditions to be constructed in eight 
years, at the rate of £116 8s, per lineal yard, and at the present 
rate of progress M, Favre might be expected to finish i within the 


| stipulated time, 


A Year's SHIPBUILDING IN LIVERPOOL.—The general depression 
of trade during the year has caused a slight diminution in the 
amount of shipbuilding on the shores of the Mersey. About 37,250 
tons of sailing and steam shipping have been turned out from the 
various work yards. Messrs. Bowdler, Chaffer, and Co., of Sea- 
combe, have launched since January seven vessels, of which four 
were steamers, the total tonnage being 7338 tons. Messrs, Laird 
Brothers, Birkenhead, have launched or completed during the year 
eight vessels, with a total tonnage of 6150 tons, of which seven 
were steamers, including H.M. sloop of war Griffon. The troo 


| ship Euphrates has also been refitted and repaired at Messrs, Laird’s 
| yard, and the engines of H.M.S. Shannon have been renewed. 


The yards at the south end of Liverpool have been tolerably busy 
during the year. Messrs. W. H. Potter and Co, have sent out 
8474 tons in the form of eleven vessels, of which only one was a 
steamer. In addition to shipbuilding this firm has done a large 
amount of forgings, both for its own use and the use of other firms, 
Messrs. Thomas Roydon and Sons have turned out seven vesrels, 
one of which was a steamer, the total tonnage being 7610 tons, 
Messrs. R. and J, Evans have built four vessels, one of them a 
steamer, of the tota) tonnage of 4918 tons. In connection with 
the shipbuilding trade of the port it may be stated that a large 
amount of work has been turned out of the north-end foundries, 
The firm of Fownes, Ansdell, and Co., have been largely commis- 
sioned by Government, 


TORPEDOES IN THE Unitrep States.—Mr. Jeffers, chief of the 
American Bureau of Ordnance, states, in his report, that the sub- 
ject of movable torpedoes has made no progress during the past 
year. The station, Lay, and Ericsson torpedoes were sent to the 
Centennial Exhibition as part of the naval exhibit. Captain 
Ericsson has improved the simple torpedo of his design, with a 
view to increase of speed, and further trials will be made in the 
spring. Mr. Lay offered a second boat for trial, but has not yet 
succeeded in obtaining a satisfactory speed with his device. I am 
of the opinion that the ability to direct the course from the shore 
would not warrant accepting a rate less than twelve knots as a 
compensation for the great cost and complex nature of this device 
and appendages. He has succeeded in obtaining but little more 
than one-haif that speed. The fish torpedo of Whitehead is 
launched with great accuracy at the rate of eighteen knots in 
smooth water for a distance of 200 yards, but from latest infor- 
mation it does not appear to be successful at sea. The development 
of the locomotive torpedoes is of the highest interest, and, as yet, 
we are only groping for a solution. There has been completed and 
put in service a fast torpedo launch—the Lightning—designed by 
Mr. Z. B. Herreshoff, of Bristol, Rhode Island, under the direction 
of the Bureau, which has made a run of twenty miles in one hour, 
and for short distance a speed of upwards of twenty-two miles, 
fulfilling all the conditions required. Some experiments have also 
been made with a service launch supplied with a safety coil boiler 
and engine adapted to it, by the same builder, which uses salt 
water, makes steam very promptly, weighs very much less than the 
service fittings, and is entirely safe from damage by the explosion 
of the torpedo attached to the launch. Professor Farmer, who 
has been identified with the electrical attachments for guiding the 
Lay submerged bout, has also, at my suggestion, arranged a very 
compact attachment to be placed in any steam launch, which— 
with no alteration in her fittings—starts, stops, steers her, and 
explodes at will the torpedo attached. This device can be fixed in 

lace or removed in ten minutes, but is very little of an encum- 
rance if permanently fixed.” 
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RAILWAY MATTERS, 


Aut the engine drivers on the Grand Trunk Railway have struck. 
The military have been called out at Toronto to assist the civil 
powers to protect the traffic at present inconvenienced by the dis- 
satisfied drivers, 


* Tue Great Western Railway Company have resolved to relay the 
line between Oxford and Leamington on the sleeper system. The 
system at present in use is the continuous sleeper one, which was 
introduced by Brunel. On Sunday a large number of men were 
employed at King’s Sutton, near Banbury, relaying one of the 
lines, and a single line had to be worked between Banbury and 
King’s Sutton during the day. Near Oxford a portion of the line 
had been relaid on the cross sleeper system. 


THE army engineers, authorised by resolution of Congress Jast 
winter to re-measure the Union Pacific and Central Pacific rail- 
roads, have returned to Washington and reported to the Secretary 
of War. This re-measurement was ordered because it was charged 
that the length of the road was exaggerated so as to secure fraudu- 
lent payment. The engineers report that they found only a 
quarter of a mile difference between their measurement and the 
original one, This, they say, might be occasioned by the settling 
of the road. 

It is stated—says the Railway Age—that a railroad track is to 
be laid in the bed of the Pennsylvania Canal from Huntington to 
Williamsburg, Pa. This is in exact conformity with the sugges- 
tion made in the Railway Age recently in reference to the plan of 
steam propulsion on canals by means of a kind of locomotive 
running on a track under the water. We claimed that the only 
difficulty in the way of the plan would be the water in the canal ; 
and the project above mentioned evidently dispenses with that 
objectionable fluid. A good dry canal is very handy for a railway 
road bed, and we expect to see many more of them devoted to this 
use, 


SPEAKING of the American cars in Brazil, an engineer, in a 
report to the Government, says :—‘* We have adopted American 
cars on a good many of our railways, and Brazilian people like 
them better than the European, because the former are more 
adapted to our climate ; we rather travel on the light, well venti- 
lated and elegant American cars than in the narrow apartments of 
the French and English. We can say the same with regard to the 
American agricultural implements, which, being lighter, are still 
of ample stability and more easily manipulated. We do not see 
why the exportation from the United States to Brazil could not be 
ten times larger than it is to-day.” 

Tue three gentlemen composing the commission appointed 
under Act of American Congress to investigate the whole subject 
of mail transportation by railroad, have finished their extended 
tour to all the large cities and important railway centres of the 
United States, and the report which they will shortly submit will 
be awaited with great interest. It will be a very elaborate and 
thorough showing of the condition and needs of the American 
postal service, now grown to such vast dimensions, and will, with- 
out doubt, result in liberal and effective legislation greatly to the 
advantage of the country in the matter of the cheap, rapid, and 
reliable transmission of written and printed intelligence. 

TuE following statement of a test of the Westinghouse air- 
brake, made November 18th, on the Chicago, Milwaukee, and St. 
Paul Railroad near St. Paul, is from the Railway Age :—‘* The 
train consisted of engine and five cars—three cars with six-wheel 
trucks, and two cars with four-wheel trucks. Weight of engine 
and train 165 tons. Snow on the ground and rail wet. First 
trial : Speed, 41 miles per hovr; distance run after brakes applied, 
649ft.; time in stopping, 19 seconds. Second trial: Speed, 40 
miles per hour ; distance run after brakes were applied, 622ft.; 
time in stopping 18 seconds ; one minute and 15 seconds in stop- 
ping and backing the train past the point where brakes were 
applied. Third trial: Detaching the engine from the train when 
running at a speed of 40 miles per hour; distance run after 
coupling was broken, 483ft.; time in stopping, 15 seconds, Fourth 
trial: Brake applied from inside of car by the Hon. W. D. 
Washburne ; distance run after the brake cord was pulled, 578ft.; 
speed, 38 miles per hour ; time in stopping, 17 seconds.” 


THE new branch railway which connects Chatham Dockyard and 
naval establishments with the London, Chatham, and Dover Rail- 
way, ata point near New Brompton station, has been inspected 
by one of the Admiralty officials, The entire line—which is 
slightly less than two miles in length—was found to be in thorough 
working order. An order has, accordingly, been issued, directing 
that the necessary steps are to be taken to have the stores, 
machinery, materials, &c., supplied by the Government contractors 
and from the other royal dockyards sent over the new line into 
Chatham Dockyard, thus doing away with the delay and loss of 
having to convey armour plates, stores, machinery, &c., by vehicles 
from Chatham Railway station to the dockyard. The opening of 
the new link of railway from the London, Chatham, and Dover 
line to Chatham Dockyard will place that establishment in direct 
railway communication with the whole of the other royal dock- 
yards and naval establishments at Pembroke, Portsmouth, 
Sheerness, and Devonport, The spot at which the new line joins 
Chatham Dockyard is at the extremity of the establishment, but 
it is ultimately intended to extend the railway for about another 
mile, into the centre of the yard. 


An American paper says :—‘‘ The people of Canada are rejoicing 
over the inauguration of a new winter route for their European 
mails, independent of the United States, resulting from the com- 
pletion of the Inter-colonial Railway to Halifax. Instead of 
reaching the steamer at Portland by way of the Grand Trunk, the 
mails go all the way by rail to Halifax where the steamer touches, 
both outward and inward bound. The distance from Montreal to 
Portland is 297 miles, while from Montreal to Halifax, vid Grand 
Trunk and Inter-colonial, it is 851 ; but this long run is made by 
rail some hours quicker than the ocean trip from Portland to 
Halifax, giving an advantage in time to the rail route. This new 
movement is a step towards realising the dream of the projectors 
or the Inter-colonial Railway, ofa shorter route between America 
and Great Britain vid a Canadian port to Newfoundland, across 
that island by rail, and thence to Valentia and Ireland, reducing 
the ocean passage to 1640 miles, instead of 3000 (from New York), 
and to four days, in place of ten. There is little immediate pros- 
pect of a diversion of travel and traffic from the established lines 
from United States ports to this now imaginary route, but it is 
not at all impossible that the route via Hailfax may assume very 
considerable importance,” : 


THE ordinary general meeting of the Buenos Ayres and Campana 
Railway Company, Limited, was held on the 27th ult., at the 
offices, Moorgate-street Chambers; Captain Tyler, the chairman, 
presiding. The report stated that the line was opened for public 
traffic on 22nd of April last. Owing to the line having been 
opened in the winter, which was the dull season, and also to the 
extreme depression then existing in the Argentine Republic, the 
traffic expected to accrue to the railway had only been developed 
as yet to a comparatively small extent. It was, however, gradu- 
ally increasing, A revival of trade was stated to be occurring in 
the Republic. Goods traffic was anticipated for the company’s 
route now that Campana had been created a port, and the directors 
trusted, therefore, that there would be considerable increase in 
the receipts. The Argentine Government had accorded their 
guarantee to the reg yd from the date of the opening of the 
railway, subject to the completion of certain works which were 
being a poe with, The amount set aside in the contract to be 
expended on stations had not been sufficient to complete them. 
In order to provide the means for raising funds for these works 
and for the payment when due of the balance still remaining on 
the land contract, as well as to provide working capital, it was 
proposed to create additional debenture stock, or debentures, to 
an amount not exceeding £50,000, 








NOTES AND MEMORANDA. 


For an excellent mixture for the removal of ink-spots and 
writing on paper take, of alum, amber, sulphur, saltpetre, each, in 
fine powder, one part; thoroughly mixed. 

A NEW use for potatoes is mentioned in the American Chemist. 
By treating mashed potatoes with acidulated water containing 8 
per cent. sulphuric acid,and pressing and drying the material 
obtained, artificial meerschaum is now obtained having great 
elasticity, whiteness, hardness, and capable of being carved. 

WE have heard recently of several instances of poisoning 
by means of elder wine manufactured in rural districts, The 
mischief appears to have arisen from the inadvertent use of the 
now common zinc vessels in lieu of the old-fashioned wooden 
buckets, In two cases which came under our notice the evil was 
discovered before any serious results had occurred beyond the total 
loss of several brewings of the favourite winter drink. It may, 
however, be well to give a word of caution against the use of the 
common zine vessels in the brewing of drinks of a fermentive or 
acid nature. —Medical Examiner. 


O. THMONTIEBLE, of the Industrial Society of Marseilles. has 
been writing upon the utilisation of blast furnace slags. Using 
the slags when broken up for mending roads is objected to, as 
giving an uneven road. Cooling them slowly, and using the 
blocks for paving stones, is objected to on account of their slippery 
nature under the foot. Granulation by running them while hot 
into water, and using the granulated slag for mortar, cements, 
railroad ballast, &c., is commended as the best plan. The presence 
of sulphur in the slag renders the use of fresh slags for cements 
somewhat objectionable. The addition of a little hydrochloric 
acid to the water used for granulation removes this difficulty to a 
considerable extent. 

REBOUX states that at the eocene epoch the bed of the Baltic sea 
was occupied by an immense forest, which spread over nearly the 
whole northern continent. Dredging carried on at a depth of 
6°4ft. below the sea bottom has brought to light thereby two 
species of conifers, a poplar, a chestnut, and various other trees. 
From the conifers, the author thinks, ran the resin which, through 
being buried in the earth, has become changed into amber. The 
largest quantity of the gum appears to have been derived from the 
pinus succinus. More than 200 specimens of objects have been 
found imbedded in the gum, including insects, reptiles, plants, 
leaves, grains, shells, fruit, &c. The density of natural amber 
varies from 1°09 to 1°11. Its analysis, according to Schrotter, is : 
Carbon, 78°82; hydrogen, 10°23; oxygen, 10°90. 

Dr. STAMMER has been examining phosphor bronze with the 
following result :—The addition of phosphorus reduces the oxides 
present in the metals, renders the tia crystalline and the alloy 
more homogeneous, and increases the hardness without diminishing 
the tenacity. Phosphorus copper may be made by heating together 
four parts acid calcium phosphate, two of granulated copper, and 
one part of charcoal ; the copper must be pure. Phosphorus tin, 
by heating six parts phosphorus with ninety-four parts moist tin 
sponge prepared from the chloride by reduction with zinc; the 
substance formed is S,, P, fusible at 370deg. Tae phosphorus bronze 
is made by fusing phosphorus tin with copper or with phosphorus 
copper. It fuses at 1230 deg. to 1250 deg.; the finished product 
usually contains 0°053 to 0°76 per cent. phosphorus and 4 to 9 per 
cent. tin. The advantages of phosphorus bronze are set forth in 
detail in Dr. Stammer’s paper. 

Herr Bets, of Gronnigen, Holland, is of opinion that carbonic 
acid—which he terms carboleum—will be the long-looked-for 
successor of steam as a motive power. He has shown that, when 
sodium bi-carbonate is heated in a confined space, a portion of its 
carbonic acid is liberated, under any degree of tension; so that, 
for example, by heating the bi-carbonate to about 200 or 300 deg.— 
about 400 to 575 deg. Fah.—liquid carbonic acid is obtained under 
a pressure of from 50 to 60 atmospheres—750 1b. to 9001b. If a 
more moderate pressure is wished, it is only necessary to moderate 
the amount of heat applied, so that it is quite within the power of 
the operator to store up the acid at any desired pressure. The 
observations of Herr Beins are practical enough to warrant the 
attention of those who are interested in the matters he discusses. 
He certainly indicates a cheap and practical method of generating 
a prodigious amount of energy, the utilisation of which is attended 
with even less difficulties than steam. 


From America, says the Medical Examiner, comes the news of 
the discovery of a mine of mineral soap, which can be used for all 
the purposes to which our manufactured soaps are applicable. The 
discoverer found it when prospecting for coal, and used it in his 
family for a year before announcing it. It is now, however, taken 
up by a company, and will be brought into commerce. It is 
situated in a rather inaccessible part of the Californian coast. A 
stage road passes three miles below. From this a little stream 
leads towards the mine, which can be reached by mules. It is 
said that the pieces that are detached and fall into the stream 
dissolve, and that this fact has led to the discovery. The soap is 
described as marbled or partly-coloured, like Castile soap, and the 
extent of the mine is said to be very great. The “‘ soap” is in 
the neighbourhood of slatestone and sandstone, and near it is a 
mountain of gypsum, which appears to have been turned up on its 
edge. The whole country round bears evidence of volcanic action, 
and the mountains near appear to have been once under the sea, 
as shells and other marine products abound on the highest points. 


THE well-known phenomenon that iron, with long use in which 
it is subject to strains of the nature of shocks, assumes a coarsely 
granular structure, has recently been illustrated by experiments 
made at the Friedens Hoffnung coal pit, near Waldenburg, on the 
hanging chain of the miners’ cage, two years in use. A link of 
this chain broke at the first blow of an 11]b. hand hammer into 
four pieces, whose surfaces of fracture showed a crystalline tex- 
ture. Another link of the same chain, after having been annealed 
at a red heat, only broke after twenty-three blows with the same 
hammer, and in such a way that the fracture on the one side of 
the ring went right through, and on the other side only half 
through, and presented a fibrous structure. These facts, says the 
Scientific American, indicate the importance in the arrangements 
for the lowering and raising of miners, of very careful observation 
of those changes of structure. They also appear to make desirable 
the introduction of spring boxes between the rope and the cage, so 
as to modify shocks, and the annealing from time to time of the 
connecting parts between the rope and the cage. 

ProFEssor Bianconi, of Bologna, Italy, has recently made a 
series of experiments with regard to the compressibility and plas- 
ticity of ice. Granite pebbles, placed on an ice surface, were 
pressed with constant and measured pressure for six, eight, or ten 
hours, at a surrounding temperature of 34 to 37 deg. Fah. The 
impression was deep, but it was surrounded by a raised rim, and 
this again by a slight external cavity. M. Bianconi considers the 
central cavity to be the effect partly of strong compression, partly 
of fusion, produced by the heat —_ of the pebble. The external 
cavity was probably due to initi orific irradiation of the pebble, 
for if the pebble had previously been placed in ice this cavity 
became very small, or almost ni/, The raised brim is the swelling 
of the ice, produced by the pressure, the ice being expelled in 
virtue of its plasticity. This appears very clearly when, the pres- 
sure of the pebble coming obliquely on the point of the ice surface, 
a certain protuberance is seen at an opposite point. Among other 
experiments, an iron plate, with a square hole in it, was strongly 
pressed on a plane surface of ice. After eight hours the ice had 
risen an inch or so through the hole, in the form of an unequal 
crest, and turned over on the plate, while the ice at the outer edges 
of the plate had similarly risen and turned over. Again, a bar of 
iron—plane below and convex above—was pressed for ten hours 
on a plane ice surface. The ice expelled below rose up on the sides, 
and me applied to the sloping surfaces, The experiments 
prove that ice has a manifest compressibility or plasticity, though 
slow and very limited,—Scientijie American, 





MISCELLANEA. 


Onz-HALF of the mines in the State of Pennsylvania hav 
stopped work, and over 40,000 men thrown out of employment, 


WE understand that the South Jetty Company at a 

have decided to carry out an extension of their pier, from the plans 

of Messrs. Garlick, Park, and Sykes, engineers, of Preston, and 

that the contract for the same has been let to Messrs. Lees 

reg of Carlisle, the estimated cost of the works being nearly 
,000, 

THE German Government are having manufactured for them by 
Krupp a gun of 124 tons weight. It is to have a calibre of 
centimetres, or 18}in., being consequently 1}in. larger in the bore 
then the Italian 100-ton gun. Krupp’s gun is of steel, hooped in 
various places, and its construction will resemble in general that 
of his breech-loaders. 

In the Boulevard des Italiens an enterprising builder has covered 
in with a glazed scaffolding the whole of the area of a large block 
of buildings which he is under contract to finish in the spring. 
Though the outlay exceeded £2000, the builder considers he will be 
recouped by the great facilities afforded by providing the work and 
men with perfect shelter from the weather. The whole has the 
appearance of a temporary Crystal Palace. 

In 1856 the rateable property of London was valued at £11, 283,663 
In 1876 the value had risen to £23,111,313, involving an advance 
in the period of £11,827,650. The increase amounts in the case of 
certain districts to 404°3 per cent. The value of rateable property 
in the City of London in 1856 was £1,203,466, and in 1876 it 
reached £2,958,086, the augmentation in the period intervening 
being £1,764,620, The increase in Paddington in the same interval 
is £648,079, and in St. Mary Abbott’s, Kensington, £1,028,072. 

Owi1nG to the threat of the Southwark and Vauxhall Water 
Company to cut off their supply to Richmond unless terms were 
come to by the 13th of this month, increased exertions have 
been made by the Richmond Water Supply Committee—the 
select vestry—to protect the town against such a calamity ; and in 
a circular now being issued by their direction to the inhabitants, 
they say that although the artesian well at the parish water works 
is not yet completed, the committee have made arrangements to 
furnish from their existing artesian well and other equally good 
sources an ample supply of pure water on moderate terms. 

Tue fears as to filling or silting up that were entertained and 
freely expressed in the most influential quarters during the early 
history of the Suez Canal is an event that may now be considered 
extremely unlikely. Last year between the two seas only 52,700 
cubic metres of ‘‘ stuff” were removed, and the canal was navi- 
gated with facility by steamers drawing as much as 27ft., and over 
400ft. in length. The bed of salt which forms the bottom of the 
Bitter Lakes, is gradually dissolving, so that this portion of the 
canal is being gradually but steadily improved, and with the in- 
crease of vegetation along the banks of the canal there is a prospect 
of the production, in a not distant future, of a fertile and populous 
tract of country out of a sandy waste. 

Tue Euryalus, 16, iron corvette, now being built at Chatham 
Dockyard, has had her screw shafts placed m position by the 
workmen of Messrs. Easton and Anderson, the contractors for her 
machinery. These shafts are on a new principle, and are not so 
massive as those which have been placed in much smaller vessels 
constructed at Chatham, the shafts weighing only a little over six 
tons each. The former shafts were of forged iron, but those for 
the Euryalus are of tubular steel, the thickness of the metal being 
about 3in. The engines of the ship will be of 5250-horse power, 
and avery high rate of speed is expected to be attained. The 
Conder, three-gun vessel, was launched from Devonport Dockyard 
on the 28th ult. She will be fitted out forthwith. The Pelican, 
another gun-vessel, is being rapidly prepared for launching from 
the same yard, and will probably be ready for that purpose about 
the middle of February next. 

THE first manufacturer of buttons in America was one Samuel 
Williston. While he was dragging along, says an American paper, 
as a country storekeeper—his eyes having failed him while studying 
for the ministry—his wife bethought that she could cover by hand 
the wooden buttons of the time, and thus earn an honest penny. 
From this the couple advanced in their ambition, until they had 
perfected machinery for covering buttons, the first employed for 
the purpose in America, From this sprang an immense factory, 
and then others, until Samuel Williston made half of the buttons 
used in the world. His factories are still running at Easthampton, 
coining wealth for the proprietors, and known to every dealer in 
buttons all over the world. Camuel Williston is now between 
seventy and eighty years of age, and is worth from five to six mil- 
lions of dollars, and has given 400,000 dols. to Easthampton for a 
seminary and churches, 200,000 dols. for the founding of a female 
seminary, and 200,000 dols. to Amherst College, besides lesser gifts 
to other kindred institutions. 


Tur through passenger route between Chicago and New York, 
known as the Chicago and Erie line, ceased to exist in the week 
ending the 2nd ult., at the end of its first year. The line, which 
was composed of the Baltimore and Ohio to Chicago Junction, 
Ohio, the Cleveland, Cincinnati and Indiana Central to Cleveland, 
the Atlantic and Great Western to Salamanca, and the Erie to New 
York, was well equipped with Pullman sleeping and hotel cars, 
made fast time and ran over a pleasant route, but for some reason 
the tide of travel was never fairly turned into it from the three 
established routes from this city vid the Pittsburg and Fort Wayne, 
the Lake Shore and Michigan Southern, and the managers of the 
lines forming the combination, finding that it did not pay, withdrew. 
Perhaps they expected too much at first and did not give it a 
reasonable trial; but certainly they could not hope for a paying 
business for the next few months at least. The fate of this well- 
backed combination may seem suggestive of the struggle awaiting 
the two new competitors for Chicago eastward travel—the Canada 
Southern and the Chicago and Lake Huron—that are pushing this 
way ; but nobody can predict what the condiction of business may 
be another year. It may be so prosperous as to warrant all the 
facilities for eastern travel that are offered.—Railway Gazette. 

Tue Government has offered to sell a considerable part of the 
Berwick ‘‘ ramparts” tothe Berwick Urban Sanitary Authority ; 
and at a special meeting of that body recently, it was decided 
to negotiate for the purchase. From an account given of 
these ramparts by the Scotsman, it seems that when the town was 
taken in 1296 by Edward I. they consisted only of wooden palisades, 
erected on the ridge of a narrow and shallow ditch, so narrow, in 
fact, that his Majesty cleared both ditch and palisades at a leap, 
and was the first thus gaily to enter the town. He osuctes 
caused a deep ditch to be dug round the town, and this ditch, 
when built, was encircled by a stone wall. Robert Bruce, on 
obtaining possession of Berwick, raised the wall 10ft. all round, 
and this wall was again strengthened by Edward III. after the 
battle of Hallidon Hill. Parts of this wall still exist, as well as of 
the castle, which was a formidable structure founded at a remote 
date. It is stated to have been rebuilt by Henry IL., and to have 
passed out of Royal hands in 1303, being subsequently sold by the 
second Earl of Dunbar to the Corporation of Berwick for £320, 
The corporation dismantled it, and used the stones for building 
the parish church, selling what they did not require for £109 toan 
alderman of Berwick, who afterwards sold it to the ancestor of 
Mr. Askew, of Pallinsburn. It was retained in that family until 
the construction of the North British Railway. A considerable 
portion of the keep which was then standing was levelled to the 
ground, and the railway station built upon the site of the main 
building. The old fortifications which joined the castle measured 
in length 2 miles 282 yards, but in length the present walls only 
measure 1} miles 272 yards, and are constituted of a rampart of 
earth levelled and faced with stones. There are five bastions 


which, with the ramparts, were kept garrisoned until 1819, when 
the guns were removed to Edinburgh Castle, in order to prevent 
them falling into the hands of the radicals,x—Pall Mall Gazette, 
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CONTINUOUS BRAKES—DIAGRAMS OF TRAIN STOPS. 


(For description see page 2.) 
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box. I am now alluding to those that run longitudinally. Well, 
why attach them to the front tube plate at all ?—attach them only 
to the back; the advantages are that you get more of the 
front tube plate for heating surface, you carry the partition steam 
up the back plate, and thus relieve to a certain extent the front 
plate. The partition and box altogether are much more easily made 
as well as kept in repair, and itis perfect! free for expansion. Ido 
not know that such a partition has ever been made, but Mr. 
Bouch gave me instructions to get one done, but from my leaving 
him, and his own illness subsequently, the thing has not been 
carried out. Possibly some of our locomotive engineers may think 
the suggestion worth a trial. 

Detailed experiments at Shildon proved beyond a doubt that 
from 2$ to 51b. of coke was saved per mile by the use of par- 
titions, and this was certainly the reason, in addition to extra 
heating surface, why we adopted them so universally. I append a 
sketch showing the proposed box and partition. S. Hannan. 

West Hartlepool, Dec. 27th, 1876. 

BOILER EXPLOSIONS ON BOARD MEN OF WAR. 

S1r,—The occurrence of the dreadful and disastrous explosion 
on board H.M.S. Thunderer is calculated to engage the attention 
of engineers in an endeavour to obtain a means whereby the engi- 
neers can, in the event of such an explosion, still maintain a posi- 
tion in the engine room, and even in part of the stokehold, so that 
the ship may continue efficient for service in the presence of an 
enemy, or under other circumstances. As by the entry of a 

. shot or shell into the boiler, such an explosion is likely to occur 
during an engagement, it is evidently of vital importance that a 
ship should not be placed hors de combat merely because the steam 
from the exploded boiler is spreading through and filling the 
engine room and stokehold, rendering the cor tinuance of the engi- 
neers and stokers at their stations at engines and boilers impos- 
sible, when a method might be devised to isolate the part of the 
stokehold containing the exploded boiler from the rest of the 
stokehold and engine room. 

It is, therefore, with the object of suggesting one such method 
of ‘isolating the scene of an explosion on board ship that I venture 
to address this letter to your valuable paper, trusting that its 
insertion will cause some thinking mind to devise something that 
will be a boon to those who, in future engagements with the 
enemies of their country, are to be the backbone and stay of their 
fleets, and on whose safety, efficiency, and energy, the victory and 
supremacy of our fleets will depend. 

There are several very important points to be considered and 
allowed for in considering any plan for isolating the stokehold, or 
part of the stokehold- from the engine room, or from the engine 
room and the remainder of stokehold. The a. or diaphragm 
used for isolating should be such that it would effectively and very 
quickly shut off all steam communication, while it, at the same 
time, allowed an easy and quick escape for the people working at 
the time at the scene of the explosion, and also an easy, simple 
passage for the engineers into the part filled with steam. Now an 
iron watertight door, as ordinarily fitted, does not fulfil any of 
these important conditions, as it is slow in its motion in shutting 
or opening, and necessarily does not allow a quick passage through 
it from one department to the other. I would suggest, therefore, 


something of the following description as an isolater:—A sea cock and | 


Kingston valves should be fitted near the bulkheads dividing the en- 
gine room from the stokehold, and the stokehold into sections. From 
these sea cocks pipes should lead to the several bulkheads, and pass 
over the doorways in them, and as close as is possible to the bulkhead. 


The pipes for the full width of the doorway should be perforated on | learn, it is intended by the directors to use Leffel’s turbines, and 


the lower surface, and also the surface next bulkheads, with holes 
about jin. diameter, punched closely together. In the flooring 





astern liners being only gun-metal. This trial proved to my entire 
satisfaction the superiority of phosphor bronze over the best gun- 
metal, not only as to wearing longer, but at the same time reducing 
the friction on both rubbing surfaces toa minimum, Of course, 
in all cases where there is friction, both the surfaces must wear to 
a certain extent, and if any one should try to introduce a metal 
which acts—robbing Peter to pay Paul—as Mr. Leake is afraid 
phosphor bronze does, it is not likely that any practical man 
would give it a second trial. 

In conclusion, I may only add that I have, and am, substituting 
phosphor bronze in the stead of gun-metal with the best 
results, both in steamships and for general mill purposes. 

3, Princess Dock-chambers, Hull, JOHN BUCHANAN, 

January Ist. 

S1r,—Noticing the letter of Mr. A. H. Leake in your issue of 
the 22nd inst., respecting the durability of prosphor bronze, Iam 
glad of this opportunity of informing him and your readers of 
my experience with the metal in the form of crushing roll 
bearings, phosphor bronze on one side and gun-metal on the other, 
working at 120 revolutions per minute, each roll bearing having a 
pressure on it of 24 tons. The gun-metal bearings were com- 
pletely worn through, whilst the wear on the phosphor bronze was 
scarcely perceptible, the spindle showing no reduction of diameter, 
This was the No. 7 alloy. These bearings were supplied by the 
Phosphor Bronze Company to these mills November, 1874, and 
were working night and day, 122 hours to the week, until July, 
1876, when they were taken out and sent to the Phosphor Bronze 
Company for inspection. W. HOoLus. 

Engineer to Messrs. Barclay, Gray, and Lawrences, 

Rice and Oil Mills, Shad Thames, London, 8.E., 

December 27th, 1876. 








THE ACCIDENT ON THE GREAT NORTHERN RAILWAY. 

S1r,—Having twice carefully read your article upon the above 
subject, I feel that you have not treated that portion relating to 
the failure of the block system in your usual happy manner. I 
cannot agree with you that the Great Northern Railway is worked 
upon the “‘ absolute” block system; were it so, the express that so 
nearly came to grief at Huntingdon, as described in your previous 
number, would not have been allowed to pass the previous signal 
box until the passenger train had shunted, and in the case of 
the Arlesey accident, had the absolute block system been in force, 
the express would not have been allowed to pass Cadwell until the 
coal train had shunted. Previous to the invention of the block 
system and telegraphic communication, the trains when shunting 
were protected by the home and distance signals of the station 
where shunting was taking place, and the driver of an approach- 
ing train had precisely the same facilities for being warned of the 
danger as the driver Pepper had; therefore I contend that it cannot 
be truly stated that the block system has failed in these instances, 
because it is not in work in the true sense of the word. 

The system adopted upon the London and Brighton Railway, 
since the collision at New-cross, is of a very different description. 
and it really seems an impossibility for a collision to oceur, pro- 
viding the efficiency of the apparatus is kept up, and ordinary 
attention given by the drivers, At the same time, I thoroughly 
endorse all you have written upon the want of brake power. 

January Ist. m P. 

WATER POWER IN IRELAND. 

Srr,—A company has been formed here, or is now being formed, 
for the purpose of erecting a spinning and weaving mill on the 
banks of the river Tapti. So far as I or others at present can 





| to distribute the fall over four of them, instead of allowing one to 


plates immediately below these pipes, arrangements should be made | 


to allow the water to escape either into the bilge or main drain 
of the ship. If this ora similar arrangement were made, imme- 
diately an explosion occurred in any boiler, the engineer or person 
nearest the sea cock to bulkhead next to exploded boiler, and 
between it and engine room, could open the cock, and instantly a 
flood of water would descend in front of bulkhead doorway, 
affording a secure screen against the entrance of steam, and yet 
allowing a passage to those on duty. 

It is true this introduces a large quantity of water into the ship, 
and occasions the use of a pump to get rid of it, but the pumps at 
present fitted are quite sufficient for this in most war ships, and 
the advantage in being able to stand by the engines till the steam 
is worked off the boilers, or till the ship is out of danger of imme- 
diate capture, and, at the same time, being able to get easily atjthe 
scene of the explosion to shut off stop valves and ashpit doors 
where necessary, open smoke box and furnace doors, and safety valves, 
and also rescue sufferers, thus saving life, and perhapsjeven getting 
an idea of damage done, and anything possible to remedy it, far 
outbalances any inconvenience due to extra pumping. As auxili- 
aries to this, might not an arrangement be introduced so as to 
allow any person entering an atmosphere of steam, either in ordi- 
nary dress or with a special suit on, to be kept unhurt by means 
of a shower of water over his head and body; and might nota 
lamp be constructed of such a form that it could burn in steam 
either by the use of potassium or other similar substance, or of 
compressed air supplied by a reservoir fixed in an ordinary oil 
lamp? These, Sir, are only crude ideas, it is true, but they may 
lead to the consideratiun of this very important subject, and cause 
someone to produce a scheme that will perhaps save his country 
the loss of many a fine ship during a war, and save the life of 
many of his countrymen during an engagement with an enemy 
in the future. M. G, B. 

Shanghai, November 12th, 1876. 





Srz,— While reading your most interesting article of Sept. 8th, 
on theaccident to H.M.S. Thunderer a possible answer to a ques- 
tion you put occurred to me. In speaking of the stop-valve, you 
say: “‘ The question then remains, how it came to be closed ?” 
The working of the boiler as indicated by the gauge was not what 
was expected of it, and it is evident by what isrelated of the 
gauge that some one, who lost his life in the attempt, had taken 
the boiler in hand to find out what was wrong. Finding that the 
gauge did not correspond as it should have done with those on the 
other boilers, it seems to me not improbable that the person thus 
in charge closed the stop-valve, in order either to force the gauge 
to act or to prove itself incapable of doing so, he trusting, of 
course, to the safety valves to keep the experiment within proper 
limits. These failed, and the gauge also refusing to do its duty, 
was watched in vain until the explosion gave the first notice of the 
state of things which existed. It will be some time before this 
reaches you, but if the discussion on this most interesting case is 
still going on, I should be glad to offer this suggestion towards its 
solution, should you consider it worthy of insertion in your valuable 


paper. Ww. 8S. L. 
Kobe, Japan, Nov. 20th, 





PHOSPHOR BRONZE. 

Srr,—In reply to Mr. Leake’s letter published in your issue of 
the 22nd ult., asking for information respecting phosphor bronze, 
I will, as far as my experience will allow, throw. a little light upon 
the subject at issue. Like Mr. Leake, I at one time doubted the 
durability of that metal, until persuaded to put it to a practical 
test, which I did, in one of the steamers under my supervision. 
The engineers on board had experienced great trouble and incon- 
venience with a large single-collar thrust bearing, lined in the 
usual manner with gun-metal, which, under ordinary circum- 
stances, was completely worn out at the end of two voyages to the 
Black Sea. Having replaced the liners on the go-ahead side of the 
thrust by phosphor bronze, No. XI.,I found on examining the 
bearing on the completion of the sixth voyage, after introducing 
the alloy, that the liners were only reduced in thickness to the 
extent of No. 18 W.G., the thrust collar itself having ;,in. play 
only, off which a small percentage must be allowed for the go- 








do the work. Can you or any of your readers tell us whether this 
is the most economical and effective way of expending the share- 
holders’ money ? 

The effective power available is estimated, on a fall of 20ft., to 
amount, for eight months in the year, to about 550-horse power, 
and for the other four months, to no more than 300 to 350- 
horse power. This is, however, estimated as the principle that 
only 60 per cent. of the actual power can be developed as effective. 
Is there nothing more recent and effective than Leffel’s turbine? 
On such a fall, and with such a body of water to deal with, would 
it be more economical to use one large turbine instead of four 
smallerones? We are so much in the dark in India on the subject 
of water-power machinery, that I trust you will not deny space for 
some correspondence to enlighten us on the subject. It is a large 
one, and very worthy of consideration, though it has to our dis- 
grace been apparently neglected entirely, notwithstanding the 
large number of engineers annually sent out from England for our 
railways, army, and public works, AQUARIUS. 

Bombay, November, 1876. 





RAILWAY SPEEDS. 

Srr,—in your article on the brake trials, you stated that until 
lately it took thirteen hours to go from London—Scotland. This 
is correct, or nearly so, if the words “ 3rd class” were added, The 
Great Northern Railway have run in 9 hours 30 minutes for years, 
and after quickening to 9 hours 20 minutes, now do it punctually in 
9 hours, the most remarkable performance in travelling in this 
age of travel. I enclose table of times taken from Bradshaw, and 
may remark that the Great Northern Railway are remarkably 
punctual; the Midland average 10 or 15 minutes late, and if the 
London and North-Western Railway have not improved lately, 
they would average 30 or 40 minutes late. 

The following is the analysis of the 9 hours day express, London 
to Edinbro’, which stops only at Grantham, York, Newcastle, and 
Berwick :— 





























Miles per hour. 
Speed, King’s Cross to Edinbro’ .. .. .. .. «. «. $408 
Speed whilst in motion a ae ee 473 
Speed whilst in motion deducting ) 
four minutes each stop for get- 493 
ting up speed and putting on [ oi 7 
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G.N.R. King’s Cross} } | 
Waverley, Edin- | | ] 
bro’.. .. .. -./ 10.15) — | 9.0 10.15) -—- | 9.30/| 10.40 | 3963 
Midland St. Pancras, | 
Edinbro’ «| 11.15 ~ | — |10.83) — | 10.30) — | 405? 
L. and N.W.R. Eus-| | | 
ton, W. Princes-| | | | 
street + «| 11.25 | 10.35 | 10.20 | 11.35 | 10.10 | 10.50] — | 3993 
G.N.R., Glasgow,| | 
Queen-street = ..| 12.10] — | 10.20/11.50| — | 11:25) 12.18 | 4445 
Midland, Glasgow, | | 
St. Enoch .. ../11.30} — | — /|10.52;} — | 10.45) 16.0% | 420? 
L. and N.W.R. Glas-! | | | 
gow, Buchanan- } 
street -. 11.43] 10.45 | 10.30 | 11,50 | 10.22 | 11.0 — ; 404 
*Midnight sleeping car from St. Pancras, 
Dartmouth, Jan. 2nd. D. N. 


HOT SHORT STEELS, 

Srr,—I have read the articles in your issue of the 16th of Decem- 
beron what youterm ‘‘ Hot Short Steels,” with considerable interest. 
It is very clear Mr. F. Valton’s experiments are new to you, but 
you must not conclude that ‘‘medium temperature rottenness of 
irons and steels” was not known in this country before your 
announcement of Mr. Valton’s theory. ‘l his treacherous principle 
of ordinary irons and steel has been known to me for quite twenty 
years, and a great many experiments carried out in reference 
thereto, both at my own works and at the works of others, It 





—s 
no doubt, is quite true that this principle, which so largely affects 
the working of iron and steel in our manufactories, as well as its 
value when applied to work, may not have been known to office 
engineers with a limited experience of the working of iron and 
steel, in our workshops ; but I cannot help but think it is known 
toa number of manufacturing engineers in England. It certainly 
has not been recognised as it ought, or we should have fewer acci- 
dents, the blame of which is put upon the iron or steel instead of 
the manufacturer or user, for his or their ignorance of the proper- 
ties of the metals under their control. 

The temperate brittleness, I have called a lead melting heat ; 
but no doubt the exact point when percussive shortness is most 
manifest, varies over a range of about 100 deg. Fah., say from 550 
to 650 deg. Fah., or so; and you may rest assured that bad irons 
are subject to this law quite as much as the higher class metals, 
and even more so, as no metal concrete—common dirty malleable 
irons—can endure working over a large range of temperature, com- 
pared with purer metals, other things being equal. Nevertheless, 
our best Yorkshire irons are subject to the same infirmity. 

It cannot be a matter of surprise that strong metals, when cold, 
cannot, in the nature of things, be strong, up to very high or 
plastic heat, when applied to support tenstile strains; then it 
naturally arises, do they lose their power of sustaining tensile 
strains equally with equal increments of heat, or does the power 
of endurance vary at different temperatures to withstand percus- 
sive action? This “‘medium temperature rottenness” is more 
manifest under percussive force, and therefore more seriously 
affects our practice, under such conditions as may be practically 
illustrated ; thus, railway carriage axles when seen to be evapo- 
rating oil from their oil boxes; engine fly shafts, under similar 
conditions, or axles of locomotives, and, not least, the distress of 
gun barrels when quickly tired, so as to raise the temperature 
approximating the point before named. 

In speaking on this subject at the last meeting of the Mining 
and Mechanical Engineers’ Society of North Staffordshire, at 
Stoke, on the 6th instant. I took the liberty to caution the mem- 
bers never to ride in a railway train if they saw a carriage or an 
engine axle evaporating the oil from the oil boxes, even whatever 
loss they might at the time sustain by delay. And any engine 
driver or guard of atrain seeing a carriage axle so heated, should 
stop the train and put off such carriage, unless the axle could be 
got to run comparatively cold. I am so satisfied of this danger 
that, using the same language as addressed to the engineers at 
Stoke, it is desirable that this principle of ‘‘ medium temperature 
rottenness” of ordinary irons should be known in every home, 
from the prince to the peasant, if only for self-protection during 
railway travelling. 

A sportsman may jeopardise his life by overheating his gun, and 
the artillerist burst his cannon from the same cause, unfortunately 
laying blame on the metal giving way under a law common to 
its nature. But, alas! not the less unfortunate, because the con- 
ditions necessary for destruction were brought around by the per- 
former himself. 

To describe this brittle heat in iron and steel, it probably will 
be best understood in this way :—Take a bar of iron, say 3ft. long, 
heat one end in a smith’s, or other fire, to a light-coloured red a 
few inches up; between this point and the cold end of the bar 
you have a varying temperature from hot to cold ; and at a parti- 
cular point over this scale of heat you will have the iron at a 
temperature possessing neither plastic malleability nor fibrous duc- 
tility, but a medium heat of crystallisation, and at this place you 
discover what I have called ‘‘ temperate rottenness.” All fibrous 
iron, broke by percussive force under such conditions, shows a 
crystalline fracture. Hence you may call this unfortunate ‘‘ rotten 
temperature ” a crystalline heat. DANIEL ADAMSON, 

Engineering Works, Hyde Junction, near Manchester, 

December 27th, 1876. 





JACKETTED CYLINDERS. 

Srr,—In your correspondence of the 8th inst. is a letter from 
Messrs. Ransoms, Sims, and Head, in which they claim to have 
been one of the first firms to steam jacket the cylinder in 1867, 
Now I think I am correct in stating that in 1865, when the Royal 
Agricultural Society’s Show was held at Plymouth, the only 
engine exhibited with steam jacketted outside cylinder was manu- 
factured by Ridley and Co., of Grantham, and exhibited by them 
at stand 234, article 3866, M. RIDLEY, 

* December 27th, 1876, 


TESTING STEAM ENGINES, 

Srtr,—The question as to the best method of testing a steam 
engine as amachine detached from boilers, or pipes, or furnaces, 
is a very proper one. I have read with interest Mr. Farey’s letter 
in your last issue, and must say that the method of testing 
the depth of the overflow is very ingenious, and I believe very 
correct; in fact, it is worthy of keeping in recollection for similar 
purposes. But with all deference, I cannot agree to accept 
the initial instead of the final pressure as the measure of the 
weight of the mixture of the steam and ‘‘ free water ” which enters 
into the cylinder, Taking the great majority of expansive engines, 
whether simple or compound, there is as much steam enters the 
cylinder after it is cut off as enters before, and there is always more 
or less even in the best, if we expand more than three or four 
times. Wm. McN, 

Rochdale, Jan. 2nd. 


S1r,—A careful perusal of Mr. Farey’s letter in your last im- 
pression has done that which your article failed to do. It con- 
vinced me that his system is one which is not generally applicable 
to the testing of steam engines, and I am now willing to admit 
that you exaggerated in no whit when you described the means 
required for determining the head with accuracy. I should like 
to say something more on the subject with your permission, but 
before doing so I venture to ask Mr. Farey to favour us with a 
drawing showing the float in place, no float being indicated in the 
sketch of tank you have published. Iam sure he would confer a 
favour on many of your readers if he would do this. May I also 
ask him to say how the coefficient ‘62 was arrived at—is it the 
result of estimation or of direct experiment ? ; 

As to the latter part of Mr. Farey’s letter, I must point out, 
first, that I do not understand what he means by the terminal 
pressure on ‘an indicator card being grossly inaccurate.” That 
it is so will be news to many of your readers, J am sure, Also 
it appears to me that Mr. Farey is mistaken in assuming that 
all the heat which went into the cylinder can appear in the con- 
denser less that done in the performance of work, That is to say 
there is internal work done by the steam which the condenser 
cannot possibly account for ; but to this I will, with your permis- 
sion, return, if Mr. Farey will favour me with the information for 
which I have asked. H, D. Jones, 

Liverpool, January 1st, 1877. 











PRELIMINARY EXAMINATION OF PATENTS, 

Srr,—In continuing my remarks on the advantages of the 
existing system if adequately worked, I think it very important to 
urge the value of an effective control over provisional specifications, 
in order to prevent the admission into them of any indefinite 
statements. The justice of this will be seen when it is considered 
that such vagueness of expression may be prejudicial to a patent 
of subsequent date, by raising a doubt as to novelty. The Master 
of the Rolls in the case referred to in my last letter was distinct 
on this point, wherein he said :—‘‘I am not one of those who 
think inventors are to be deprived of the benefit of their dis- 
coveries by the indefinite sketches of others. There are very few 
inventions which have not been in some way anticipated, it is the 
same in all branches of science.” ne : 

It is to be remembered that the deposit of a provisional specifi- 


cation confers a date on an alleged invention, which fact clearly 
implies the necessity of distinctness of statement sufficient to - 
identify such invention, and alse the propriety of enforcing the 
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exclusion of any vague suggestions beyond this. ‘Perfecting an | 
invention in detail,” which is permissible, is a very different thing | 
from founding an invention on a mere suggestion or announce- 
ment of a problem to be worked out. The latter is not allowed by 
the theory of the existing system, and ought to be effectually 
prevented by the practice. 

Assuming each provisional specification to be expressly confined | 
toa clear statement of the end proposed to be attained by an 
invention and the means of attaining such end, then there would 
be much less danger than there is now in allowing a prior applica- 
tion to pass to the seal without opposition, because in that case 
there would be a distinct invention represented by each register 
number, and the order of each as to precedence would be thereby 
indicated. I think, in addition to this, the arrangements of the 
Patent-office ought to include a notice to a subsequent applicant 
that there was already in the office an application relating to the 
same subject-matter, if such existed, leaving it to him to decide 
whether he would proceed or not. The existing system is 
undoubtedly very defective in this point, ae having to 
proceed in the dark as to their knowledge of all unspecified patents. 
And closely allied to this matter are the arrangements for settling 
cases of opposition, which at present are well known to be very 
defective, but which might possibly be improved by such reinforce- 
ment of strength in the Patent-office as Ee been proposed. The 
facilities for testing the rages | of inventions by reference to 
— specifications require to be greatly increased. The indexes 
having been broken up into separate years since October, 1852, 
ought to be consolidated, and they are not uniform in their con- 
struction, which occasionally causes some perplexity to searchers. 
There is a marked improvement since 1873, as far as the reference 
to subjects is concerned. It is very important to give facilities to 
inventors for making searches as to novelty, the practice of which 
forms a kind of education in the particular subject. I have myself 
known several instances in which inventions have eventually been 
considerably improved by their authors going through this process. 
For this purpose it appears to me that the Patent-office library 
ought to be utilised to the fullest extent possible, so as to make it 
a kind of school for inventors, The value of the library as a 
necessary adjunct to the Patent-oftice seems to be much better 
understood in America than here, This is no doubt owing to their 
practice of preliminary examination into novelty, but this practice 
is not necessarily involved in a due appreciation and practical 
recognition of the library as a school for inventors. 

Then last, but certainly not least, comes the point as to the trial 
of patent cases, The great defect here lies in the difficulty, accord- 
ing to the conventional practice, of bringing the facts before the 
attention of the court in a manageable form. This difficulty is at 
present much increased by the many loose statements found in 
specifications, and would be considerably diminished by such an 
efficient control in the Patent-office as has been suggested, which 
would lead to greater clearness and intelligibility in those docu- 
ments. And surely it is reasonable to hope that this greater 
clearness would expedite judicial construction and improve its 
character. The provisions in the Judicature Act as to reference 
and the employment of assessors to assist the court, if adopted 
with a real and single desire to get access to the facts in the simplest 
and most direct manner, might also be made the means of effecting 
great practical improvement in this direction. 

I must not, however, trespass further on your valuable space, 
but I think it may be useful if I endeavour in a concluding letter 
to recapitulate the points that have been submitted, and present 
the whole argument in a connected form. 

WILLIAM Spence, Assoc. Inst. C.E. 

8, Quality-court, Chancery-lane, 

30th December. 


THE SUPPLY OF AIR TO FURNACES, 

Sir, —With reference to the article in your last week’s impres- 
sion on this subject, we wish to make a few remarks so far as 
the article concerns ourselves, and the statements set forth in our 
circular respecting the trial of the furnaces of the two Lancashire 
boilers at Messrs. Henley’s, The figures relating to the consump- 
tion of air, we alone are responsible for. The other items are 
from the calculations of Messrs. Henley’s officials, as the trial was 
conducted by them in our presence. The illustrations above the 
tabulated statement in the circular show the complete arrange- 
ment of our furnaces with which the experiment was made; it 
> agg that you have overlooked this, as you refer to the doors 
only. We attach much importanze to the free admission of air 
through the fire-grate as a means of raising and sustaining the 
temperature in the furnace; the extra air required after each 
firing- when the largest quantity of gas is liberated—being 
regulated by the adjustment of the fire-door. 

We frequently register the amount of air entering furnaces, and 
in some instances have found it to be as much as 600 cubic feet 
per Ib. of coal; consequently we do not regard 491 cubic feet as at 
all extraordinary. Asa matter of fact, our furnaces do consume 
more air than most other furnaces, and we have found that where 
we register a high rate of air consumption, there is invariably a 
high rate of evaporation per pound of coal. Seeing, therefore, that 
these two facts go together, we do not perceive that there can be 
the loss or waste that you describe. There is a most important 
difference between air passing through the fire and air passing 
over it; in the former case chemical union takes place at once, in 
the latter a considerable portion of the oxygen of the air does not 
unite at all with the gases evolved, but passes through the flues 
unconsumed, only serving to retard combustion. In this case there 
may be a great waste of heat up the chimney, because the gases 
are es ee developed, but where perfect combustion 
takes place in a furnace, the boiler must get the maximum benefit 
that is to be derived from the fuel consumed, and this, we maintain, 
can only be secured by a good supply of air through the grate. 

Probably the furnace of a locomotive when at express speed 
consumes more air than any other furnace; sometimes, in fact, 
large pieces of coal are floated by the blast; yet, so long as the 
bars are well covered with fuel, this great admission of air is an 
advantage. We only now wish to add that we have no wish to 
‘*deceive the public,” but we have simply published a fact that 
we are prepared to demonstrate before any scientific men. 

W. A. Martin and Co, 

17, Charterhouse-street, Holborn Circus, E.C., 

January 3rd. 


Sir,—With reference to the article on this subject appearing in 
your last issue, will you permit me to suggest that the maximum 
possible evaporation obtainable from a pound of coal, as therein 
stated, is too high? Every description of coal contains hydrogen 
as well as carbon, and in burning, water, equal to nine times the 
weight of the hydrogen, is of course produced. Now this water is 
first heated to about 212 deg. Fah., then evaporated, and the 
resulting steam heated to the temperature at which the products of 
combustion leave the boiler, necessarily at the expense of the 
calorific effect of the coal. But this is not all. Coal contains also 
oxygen, nitrogen, moisture, and the earthy matters which yield 
ash, In whatever quantity the nitrogen may exist, it must be 
supplied with the heat necessary to bring it up to the temperature 
of the products of combustion, although its presence is generally 
so small that it may be neglected. Not so, however, with the 
oxygen, which is almost always, comparatively speaking, con- 
siderable. If it could fairly be looked upon as free, the heat 
required to raise it up to the temperature of the products of com- 
bustion as they leave would be a trifling matter ; but the assump- 
tion that the oxygen is present in combination with its due pro- 
portion of the hydrogen—forming, in fact, chemical water—seems 
to be generally accepted ; and in this shape, although not reducin 
the amount of water, as above stated, which has to be heated an 
evaporated, it diminishes the amount of hydrogen free for com- 
bustion, and thereby effects a notable diminution in the heatin 











a a of the coal, bearing in mind that the calorific effect o 
ydrogen is four times that of carbon, 


The moisture in the coal, which is not less, practically apeting 
than 3 per cent., has also of course to be heated and evapora’ ; 


| but being free water, and therefore already liquid, it absorbs less 


heat than the chemical water, which has first to be brought from 
the solid state to the liquid. The earthy matters, varying from 2 
to 6 per cent., not only diminish the heating effect of the coal by 
so much, but also take away with them the temperature of the 
furnace. 

A coal giving, theoretically, 14,500 units of heat Fah, would 
generally consist of :—C, 80°0; H, free, 4°6; HxO, chemical water, 
8'4; HO, moisture, 3°0; A, ashes, 4°0; total, 100°0; and its com- 
bustion would therefore produce carbonic acid, steam, and nitrogen, 
to which would be added the extra amount of air necessary to 
insure complete combustion. Under these circumstances, the total 
available heat resulting from the combustion of a pound of such 
coal would be 11,570 units, adopting the figures given in your 
article, as far as these go, and taking the specific heat of steam as 
0°48, that of ashes at 0°20, 

If, as you state, there are boilers in which the products of com- 
bustion leave the boiler at only 50 deg. above the temperature of 
the steam—75 Ib. absolute—without loss by radiation or conduc- 
tion, the available units would then be 12,302. And if such coal 
as you allude to—giving theoretically 15,300 units of heat—were 
used, the latter figure would be brought up to 12,978 units. Thus, 
the lowest figure gives 10°6 lb. of water evaporated, and the higher 
one 11 21b., per pound of coal. 

I think it is unnecessary to allude to the modification of these 
results by reason of the heating of the feed-water, because, as 
additional heat must be supplied for the purpose, the calorific 
effect of the fuel is in no way affected. Even these reduced figures 
of the amount of water which a pound of coal should evaporate 
are, practically, too high. 

The ashes carry away with them unconsumed particles of coal, 
and these latter are themselves constantly falling through to a 
greater or less extent during the process of burning, particularly 
during stoking. This is not only a loss to the pound of coal, but 
a direct loss of heat, as these particles carry with them the tem- 
perature of the furnace. But a more serious loss arises from the 
reduction of temperature caused when fresh coal is put on—as 
much from the evaporation of the moisture contained in the coal 
as from the cold fuel and the inevitable rush of cold air. The 
reduction of temperature so brought about prevents complete com- 
bustion; so that instead of carbonic acid, there is to some extent 
only carbonic oxide formed; and the hydrocarbons are partly 
driven off as vapours, instead of being decomposed and entering 
into combustion. Considering that carbon burning into carbonic 
oxide only evolves little more than a quarter of the heat which it 
gives as carbonic acid, and that undecomposed hydrocarbons take 
away heat, instead of yielding a large amount thereof, it will be 
seen that this loss, even although occurring only at intervals, is not 
a trifling one. 

It is impossible, also, with the best arrangements of the boiler 
and furnace, that there cannot be some loss fiom radiation and 
conduction; and in any case there must always be heat radiated 
downwards from the fire that cannot be intercepted, The less the 
loss on this head, the greater is the efficiency of the boiler. 

It is therefore clear that, under ordinary conditions, 10 lb., 
and under the very best, 11 1b. of water per pound of coal are 
impossibilities; and this is certainly borne out by all known 
—* where observations are accurately made and rightly inter- 
preted. 

Iam afraid that these truths, which you justly say should be 
familiar to every engineer, are by no means so; and herein lies 
one of the disadvantages we are now under, as against other nations. 
An engineer, of great railway experience and thorough practical 
acquaintance with the steam engine, lately told me of a boiler of 
his which evaporated over 13 lb. of water! which he, in all 
humility, thought was “‘ not bad.” The holder of a Government 
appointment, involving certainly at lcast the rudiments of che- 
mistry and of heat, had some difficulty, at my instance, in appre- 
ciating the difference between temperature and quantity of hest! 

Is, therefore, the ignorance shown by the circular you bring for- 
ward in your article to be wondered at, especially when the figures 
in question involved the use of an anemometer—an instrument 
requiring the greatest experience, judgment, and nicety in manipu- 
lation? It is a pity that such trials and investigations, made fora 

reat part in France, at the Conservatoire des Arts et Métiers, in 
Paris, should not be confided here to some independent and capable 
authority. J. E. W. 
Northfleet, Jan. 3rd. 


. . 








THE CHEMICAL SOCIETY. 
Professor ABEL, F.R.S., President, in the Chair. 
Thursday, 21st December, 1876. 


Arrer the minutes of the preceding meeting had been read 
and confirmed, the names of Messrs. A, Gaved Phillips and F. 
Kopfer were read for the first time. The president read a letter 
from the secretary of the Royal Society as to the nature and con- 
dition under which grants would be made from the £4000 given 
by Government in aid of original research. 

The first paper, by Mr. W. N. Hartley, entitled, “‘A Further 
Study of Fluid Cavities,” was read, and the results of his exami- 
nation of a large number of topazes selected from the magnificent 
collection in the British Museum showed that the cavities scarcely 
ever contained anything but water. If the view be accepted that 
topaz has been formed by the action of alkaline fluorides or 
cryolite on kaolin, no carbon dioxide would be liberated, so that it 
might not necessarily be found in the fluid cavities. This is 
corroborated by the fact that in one and the same topaz cavities 
exist side by side, one of which is nearly filled with liquid 
carbon dioxide, the other one-third with water, one-third with 
liquid, and one-third with gaseous carbon dioxide, the space occu- 
pied by the gaseous CO, heving been produced by the contraction 
of the water on er aie inferred, moreover, that the critical 
temperature of water had not been reached, otherwise the con- 
tents of the adjacent cavities would have been uniform. 

The author has also examined a very large number of rock 
sections, principally granite and porphyries, almost all of which 
contained water cavities, but in none of them was the presence of 
carbon dioxide distinctly proved. A curious phenomenon in con~ 

tion with the bubbles in the water cavities of rock crystal was 
sometimes observed, namely, that when heated the bubble became 
more dense than the liquid and sank, so that in large, deep cavities 
they went entirely out of focus when observed with a half inch 
objective. In one specimen of quartz it was found that the 
bubble began to sink at 150 deg. C., but not before it had reached 
this temperature. The cause of this motion appears to be that the 
bubbles consist of a gas so highly compressed that it is nearly of 
the same density as water at the ordinary temperature ; on heating 
the water —— thus still further condensing the gas in the 
cavity, which then becomes heavier than the liquid and con- 
sequently sinks in it, 

it is very remarkable that the cavities are not only frequently 
arranged symmetrically around the axis of the crystal, but in some 
cases they take the form of the crystals in which they are enclosed, 
each side of the cavity being parallel to a face of the crystal. 
Drawings of sections of crystals were exhibited, in which this was 
very clearly shown. This is probably caused by the water exerting 
@ resistance to compression comparable to a solid body at the high 
temperature at which the crystal was formed, but being mobile the 
shape of the enclosed water was altered, so as to conform to the 
planes of crystallisation of the mineral as the silica molecules 
grouped themselves around it. 

The President, in thanking the author, remarked that this inves- 
tigation in his hands had been prolific in interesting results, He 
hoped that his ingenious speculations, bearing on the formation of 








these crystalline substances and the cavities contained in them, 
would give rise to a valuable discussion. “ 

In reply to a question put by Dr. Armstrong, with reference to 
the otdated of hydrogen by trap rocks, recently investigated by 
an American chemist, Mr. Hartley said that in samples of trap 
from the neighbourhood of Edinburgh which he had examined, he 
had noticed cavities, but they contained nothing ; cavities contain- 
ing liquefied carbon dioxide had been observed, however, in trap. 
He had not considered the question as to whether such cavities 
contained hydrogen ; his attention had been chiefly confined to 
quartz, granites, porphyries, &c., as most likely to have cavities con- 
taining liquefied carbon dioxide, the special object of his search. 

Dr. H. E. Armstrong then gave a paper “ On Thymoquinone.” 
In a recent communication to the Berlin Chemical Society, Lieber- 


OH \ 
NH §, 
NH 

of Graebe and Ludwig, prepared by the oxidation of diami- 
donaphthol, is more probably a compound of the formula 


mann pointed out that the “ oximidonaphthol,” Cio Hs ! 


is) 
Cio Hs 1x H 7 and that when it is oxidised to naphthaquinone, 
N He 


the N He group is dispiaced by OH ; in other words, the O H group 
and one of the N Hz groups in diamidonaphthol, are concerned in 
the formation of the quinone, and not both the N Hz groups, as 
Graebe and Ludwig supposed. It is to be presumed, therefore, 
that in the formation of oxythymoquinone from diamidothymol— 
recently effected by Carstanjen—by oxidation, a similar reaction 
takes place, namely, that only one of the NH» groups and the 
OH group are concerned in the production of this quinone, the 
other N He group being merely replaced by hydroxyl. Carstanjen 
has also obtained the same oxythymoquinone by treating the 
monobromo-derivative of thymoquonone with potassic hydrate. 
Ladenburg has employed these results as the basis of a speculative 
theory as to the value of the several hydrogen atoms in benzene, 
in which he makes the perfectly gratuitous and unsupported 
assumption that, in the first instance, the thymol OH group 
remains unaffected, only the two amido groups taking part in the 
formation of the quinone, whilst, in the second instance, the 
thymol of the group does take part in the formation of the 
quinone. This Liebermann found out is not only unproved, but is 
impossible. Mr. Armstrong stated that for a long time he had 
been engaged in an investigation of thymol and its derivatives, 
and has already obtained results which show that Ladenburg’s 
assumption was incorrect, even if it had not been contrary to our 
knowledge of the laws governing the substitution in the phenol- 
derivatives, that para and ortho compounds are first formed. ‘The 
author had found that monamidothymol from nitroso-thymol, in 
which the N He group occupies the para position relatively to the 
OH group, yielded thymoquimone when distilled with ferric 
chloride, equal in weight to more than half that of the thymol 
employed in the preparation of the nitroro derivative. He also 
stated that the formula suggested by Liebermann for “‘ oximido- 
naphthol” &c., had already been suggested by Mr. C. E. Groves 
and himself, in a foot note to the new edition of Miller’s Organic 
Chemistiy they are now preparing, the proof sheet containing the 
note being handed in to the President. : 

The President having thanked the author for his communication, 
a paper ‘‘On High Melting Points, with special reference to those 
of Metallic Salts. Part I1., by Dr. T. Carnelly,” was then read. 
The method to be employed depends on the principle that if three 
salts A B and C, whose fusion points are in the order A, B, C, be 
arranged on a cold block of iron, and then introduced into a mufile 


kept at a constant high temperature, the ratio! is approximately 


constant for the same three salts, whatever the temperature 
of the muffle : x being the number of seconds which elapse between 
the melting of A B; and y, that between the melting of B and C. 
The arrangement of the muffle and iron blocks is shown in an 
engraving, and the methods of working given in detail. The 
results of a large number of experiments instituted to prove that 
the law just enunciated holds good under varying circumstances, 
is given ina series of tables. The author proposes, in a future 
communication, to show how this principle may be employed in 
the actual determination of high melting points. 

The secretary than gave an outline of a paper ‘‘ On the Estima- 
tion of Urea,” by Mr. G. Turner, containing the results of his 
experiments in determining urea by Russell and West’s method, 
the apparatus employed being a modification of that known as 
“* Schiebler’s calcimetor.” 

Dr. G. Bischof read a short notice “‘On the Corrosion of Lead 
‘by the New River Company’s Water,” saying that he had observed 
the formation of a crust of lead carbonate on the exterior of a piece 
of gas tube which had been employed as a syphon in a cistern 
supplied by the New River Company, and which was consequently 
alternately exposed to the action of air and water, as the level of 
the water in the cistern altered. This tube was the so-called 
‘*co~-position ” tube, usually employed by gas fitters, consisting of 
lead alloyed with a little antimony. An adjoining cistern of sheet 
lead with a lead overflow pipe shows nowhere any signs of similar 
corrosion, 

In reference to a remark which the author made as to the pro- 
tective influence which tin exerted when alloyed with lead, Mr. David 
Howard said that even when the amount of lead in the tin used 
for tinning vessels employed for culinary purposes did not exceed 
5 or 10 per cent. it was found to be readily attacked by dilute acids 
so as to be likely to produce very injurious effects. 

The President said thatin the lead tubes lined with tin which 
was made by drawing the two metals at the same time; when 
faults occurred in this interior, coating the lead was rapidly corroded, 
although no doubt the faulty parts must be more or less alloyed 
with tin, 

The meeting was then adjourned until Thursday, 18th January, 
when Messrs. C. F. Kingzett and H. W. Hake will give a 
‘Preliminary Account of Some New Reactions in Organic Chemistry 
and their Ultimate Bearings,” there wiil also be papers ‘On 
Kekule’s and Ladenburg’s Benzene Symbols,” by Dr. H. E. Arm- 
strong, and ‘‘ On Nitroso-orcin ” by Dr. Stenhouse and Mr. C. E. 
Groves. Lectures are announced ‘‘On the Theory of the Bunsen 
Flame,” by Prof. Thorpe, and “‘ On the Discrimination of Crystals 
by their Optical Properties,” by Prof. N. Story Maskelyne, both 
experimentally illustrated ; they will probably take place on March 
1st and April 5th respectively. 








TuE following are the populations of the various States of 
Europe, according to latest estimates :— 








Germany, 1875 ee 42,723,242 ) Spain, 1870 16,551,647 
Austro-Hungary, 1876 37,700,000 | Andorra es 12,000 
Switzerland, 1870 .. 2,669,147 | Portugal, 1S74 881 
Netherlands, 1875 8,804,527 | Italy, 1875 

Belgium, 1874.. 5,336,634 | Monaco, 1873 .. 

Luxemburg, 1875 205,158 | San Marino, 1874... 7,816 
Russia, 1870 .. 71,730,980 | European Turkey 8,F00,000 
Sweden, 1875 .. 4,383,291 | Roumania, 1873 5,073,000 
Norway, 1875.. o 1,802,882 | Servia, 1875 1,377,068 
Denmark, 1876 1,903,000 | Montenegro .. 190,000 
France, 1872 ee ee 86,102,121 | Greece, 1870 .. 1,457,894 
Great Britain, 1876 .. 33,450,000 





The dates indicate the years in which the data were obtained on 
which Behm and Wagner have based their estimate. In the case 
of Great Britain, of course, the estimate is founded on the returns 
of the Registrar-General, for there has been no formal census since 
that of 1871. In the case of other countries in which the estimate 
is given for the years 1875 and 1876, it is the result generally of a 
regular census, for several Continental Governments are not cen- 
tent, like ourselves, with a census once every ten years, 
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THE WESTINGHOUSE TRAIN SPEED RECORDER. 


For description see page 2, 
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PUBLISHER’S NOTICE. 


*,* With this impression we publish as a Supplement, No. C. 
of our Portfolio of Working Drawings, being Sheet 4 of a 
series of drawings of the Engine of the New York and New 
Orleans Steamship Hudson. Every copy as issued by the Pub- 
lisher contains this Supplement, and subscribers are requested to 
notify the fact should they not recewe it. 








TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d, postage stamp, in order that 
answers received by us may be Jorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, ; 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications, 

L. 8. (Gas Engines).— We prefer to wait as you suggest. 

W. H —So far as we are aware there is no such work in existence. The curator 
at Kew Gardens would probably give you some information on the subject. 
U. H. (Cardiff).—The Westinghouse brake is covered by numerous patents. 
You will sind drawings and description in Tuk ENGINEER for June 18th, 

1875. 

Coiiier.—The check valve will not help the pump in any way. 
will come away from the water and leave it behind it. 
existence will ligt water on the suction side 28/t. 9in. 
pump farther down the incline. 

W. E.— We could not give you the informotion you require here. You cannot 
do better than consult the preface to Isherwood's ‘* Experimental Research 
in Steam Bagineering,” vol. ii., which you will find in the Patent-opice 
Library, Southampton-buildings, Crancery-lane. 

8. D.—(1) We have heard nothing of the coupling to which you refer. (2) If 
a perfect coupling were produced, it would be adopted by railway companies 
as soon as they were convinced that it was perfect. On the whole, it would 
be easier to invent the coupling than to convince the companies, 

P, axnp Co.—1) Any. agricultural engineer will supply you with bone- 
crushing machin y.” (2) You can clear the water of its grosser impurities 
by passing it Us ough a cask silled with small pebbles and sand arranged in 
layers with the pebbles at top, the layers bewng Lept separate by thin coarse 
mats of straw. 

H. M. T.— Your hypothesis is intended to explain a fact which does not exist, 
no deflection of the kind you imegine taking place in a projectile. Jt is true 
that projectiles do not ty ina perfectly straight plane; but this is a result 
of the resistance of the atmosphere and of want of coincidence between the 
centre of gravity and the nominal axis of revolution of the body. If you 
will consult any good article on the gyroscope in an Encyclopedia you will 
Jind some of your doubts cleared up. 

M. W. M. (Homerton).— We know nothing of the machine to which you refer. 
You can easily regulate the pressure of your gas by taking it first into a 
small gasholder loaded to just the average pressure. If the pressure 
increases in the main the gasholder will rise, as the pressure falis in the 
main it will fall, but the pressure at your evaporating burner will be 
constant. Of course the gasholder must be large enough to provide for the 
inegularities of twenty-four hours. It is possible that some of the regu- 
lating burners, such as Sugg's, may ansiver your purpose. 

J.T. R. W.—It would be impossible to answer all your questions in o satia- 
Sactory manner. For example, we could not tell what foundation you 
would require unless we knew the precise nature of the ground. Iastances 
are within our own knowledge where excavations 20ft. deep and heavy 
pileing have been required for engines much smaller than yours. Practice 

varies in the other matters to which you refer, and the safest advice we can 
give you is that you should call in a competent engineer to assist you. 


The piston 
No pump in 
You must move the 





BUNSEN BURNERS. 
(To the Bditor of The Engineer.) 
Sir,—Can any correspondent suggest a form of large Bunsen burner 
which will not burn itself away in a fortnight ? x. 
London, Jan. 3rd. 





COARSE BAGGING MACHINES. 
(To the Bditor of The Engineer.) 
Sitr,—I shall be obliged if any correspondent will give me the address 
of a maker of machines to weave the coarse bagging used to hold rivets. 
Newport, Dec. 30th. I 





SYPHON AND RELIEF VALVE. 
(To the Editor of The Engineer.) 

S1r,--Can any of your correspondents oblige me with the name 
of a firm who are makers of self-acting syphon and relief valves com- 
bined ? 8. B 

Oldham, Jan. 3rd. 
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Tur Enoreer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number).. .. .. £0 148, 64. 
Yearly (including two double numbers)... £1 9s. Od. 
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bemade. Tue Exornear is registered for transmission abroad. 

Cloth Cases for binding Tuk Enaineer Volume, price 2s. 6d. each. 
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Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. ibers paying in advance at the 
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MEETING NEXT WHEE. 

Cuemicat Socrery.—Thursday, Jan. 18th, at 8 p.m.: “ Preliminary 
Account of some New Reactions in ‘se Chemistry and their Ultimate 
»” by C. T. Kingzett and H. W. Hake. “On Kekulé’s and 

rg’s Benzene Symbols,” by H. E. Armstrong. 


Ladenbu ‘On Nitroso- 
orcin,” by J. Stenhouse and C. £, Groves, 
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1877. 

The year just so did not open with any very great 
promises; ool as far as the works of the engineer are con- 
cerned, it has closed with few remarkable performances. 
Foreign, political, and financial instability so reduced the 
confidence of capitalists that it has been useless to bring 
forward many projects which otherwise would have 
secured support; and many which had already been brought 
before the public have been necessarily allowed to sleep until 
more favourable times. Forced inactivity has its con- 
comitant in a magnified reflex of itself; and even the energy 
of the Briton cannot cope with the enervating effects of being 
bvt partially engaged. It is true that new fields for enter- 
prise are sometimes opened up during a time of general 
absence of work ; but it more often happens that these are 
seen and noted during constant employment, the comple- 
tion of one work often creates the necessity for something 
similar, in the wake of which follow a host of correlatives in 
the shape of dependent operations and collateral but minor 
works. In busy times men pass many things as it were 
in review, numbers of which, though the mind and hands 
be full, suggest new processes, contrivances, or desirable 
things, the field for or want of which would have been 
undiscovered because of the absence of anything to give 
direction to it. Thus toa great extent inactivity produces 
a want of work. The last year was markedly inauspicious 
in this respect, and improvement is mainly dependent upon 
outward circumstances of a political character which may, 
for all that can yet be known, culminate in adding 
disaster to the prevalent depression, or in a dissipation of 
the clouds which at present make dark and uncertain the 
future of industrial activity. 

Of civil engineering works which have been, during the 
past year, brought to completion, one of the most interest- 
ing in its different bearings is the destruction and removal 
of the mass of rocks known as Hell Gate, in the entrance 
from the Atlantic to New York. Although their destruc- 
tion, by explosion of dynamite, only took place on the 24th 
of September last, the work may be said to have been in 
hand about twenty-eight years, two officers having, in 
1848, examined and reported upon works which should be 
undertaken at the site, one officer suggesting that the 
rock in question should be removed by blasting. Here 
the matter rested until 1852, when the surface of the Pot 
Rock was lowered a little more than 2ft. by surface blast- 
ing. In 1867 grants were made, upon the report of 
General Newton, of the United States Engineers, and the 
work commenced forthwith. In the Diamond Reef, the 
Corientes Reef, and Frying-pan Rock, a number of holes 
were drilled by a drilling apparatus attached to a specially 
made vessel, formed with an internal well about 32ft. in 
diameter, in which twenty-one drills could be worked. 
The rocks were then removed by the explosion of about 
17,000 lb. of nitro-glycerine in the drill holes, which were 
4}in. at the top, and 3$in. at the bottom. Work was 
commenced on Hallet’s Point Reef in August, 1869, by 
forming a cofferdam of heavy timbers, bolted to the rocks 
where uncovered at low water, the dam being pumped out 
in the October following, and a shaft, 33ft. below low water, 
sunk therein. In June, 1870, the work was stopped for 
about a month for want of funds, nearly 500 yards of rock 
having at that time been removed, at a cost of about 23s. 
per yard. A similar stoppage occurred in 1873, when 
nearly 7000ft. of the galleries—which were illustrated in 
plan in Tue EncIveerr, at page 217 of our last volume— 
were completed. The charge of 52,0001b. of dynamite, 
placed in about 4000 holes drilled in the columns and roof, 
was very successfully exploded, and the shattered roof and 
columns fell into the spaces that were below and between 
them, leaving about 30,000 cubic yards of dredging to 
complete the work of removal, the total estimated cost 
being a little over one million sterling. The successful 
ignition of this large charge of explosive, spread over so 
large an area, again recalls the suggestion that there are 
many rocks or reefs now surmounted by lighthouses, or on 
which lighthouses are asked for, which would be better 
cleared altogether out of the way at one first cost, than 
made to support a lighthouse. The one method removes 
for ever the source of danger, while the other only points 
out, and that not in all weathers, where a danger exists, 
which the mariner is to escape, if he can. General Abbot, 
of the United States Engineers, made some observations 
on the rate of wave transit through the different rocks, 
over different distances, from the scene of the explosive 
shock, but sufficient data have not yet reached us to make 
the observed velocities applicable. The distances are given 
as from 53 to 12% miles, and the velocities in feet per 
second as from 3873 to 5309. These figures are, however, 
so enormously greater than any hitherto obtained as to 
make it evident either that the observations were incor- 
rectly made or their results incorrectly computed, the 
latter being apparently the case, as by using the given 
time and distances they become 430 and 3543. These are 
respectively much less and much more than the velocities 
obtained by Mallet from numerous experiments conducted 
through wet sand and solid granite at Holyhead, these 
being for these two materials 824°915 and 1664°57 
respectively. It will be a loss if the observatious made at 
Hallet’s Reef have been rendered useless by incorrectness, 
as these velocities, correctly ascertained through known 
materials, are of much geological and engineering interest. 

The only other completed undertaking of prominent 
notice is the North Sea Canal. This, with the exception 
of the Suez Canal, is the largest in the world, and previous 
to its completion the only way to Amsterdam for vessels 
of more than 5ft. draught was the North Holland Canal, 
connecting that town with the Helder, or Nieuwe Diep. 
This was constructed in 1819, is fifty-one miles long, very 
tortuous and narrow, and only available for vessels draw- 
ing less than 16ft. of water. The idea of joining Amsterdam 
with the sea by a direct communication had long been enter- 











tained, but a concession was not ted until 1861. In 
1863 a company was formed, and in 1865 Messrs. H. Lee 
and Sons, of Westminster, undertook the execution of the 
entire work for a sum not far short of two and a-half 
millions sterling. This great enterprise may be said to 
consist of three parts: (1) The shutting out of the tidal 
waters of the Zuyder Zee from the Lake Y, situated to 
the west of Amsterdam. (2) The making of the canal 
roper. (3) The making of a harbour on the shore of the 
North Sea at the entrance of the canal. The first part 
was completed in 1872. It consists of a sea-dyke, cutting 
off the Zuyder Zee to the east of Amsterdam, which is 
intercepted by large locks having three basins, and a 
pumping station containing three powerful pumps. The 
sea-dyke is admitted to be the finest of its kind in the 
kingdom. The engines and pumps, constructed by Messrs. 
Eastons and Anderson, are the largest in Holland, being 
each 75-horse power, and are capable of discharging 
together over 74,000 cubic feet of water per minute. 

The second part consisted of cutting the canal through 
the sandhills or dunes near the North Sea, and of the con- 
struction there of large locks with two basins, the larger 
one being able to accommodate vessels 390ft. long, 59ft. 
wide, and drawing 27ft. of water. Nearly eight million 
cubic yards of sand were removed from this part of the 
canal alone. After clearing these hills the canal passes 
through Lake Y, where banks had to be made on each 
side and the channel dredged to its proper depth. The 
reclaimed land has sold at high prices, amounting in some 
cases to £120 an acre. There are nearly 12,500 acres of 
reclaimed land, and by the concession they become the 
property of the company. The canal will, when fully com- 

leted, be 23ft. deep, 20 yards wide at the bottom, and 

ave a varying width of from 70 to 130 yards. Its length 
is sixteen miles, 

The third part of the work consists of a harbour at the 
coast entrance to the canal. It is situated midway between 
the entrance into Rotterdam and the Helder, and will offer 
a refuge for vessels where hitherto none had existed 
between the two points mentioned, separated by 100 miles. 
The canal was principally excavated by dredgers made by 
Messrs. Simmonds, of Renfrew. The work was planned 
by Sir John Hawkshaw and Mr. Justus Dirks, and was 
carried out under Mr. T. C. Watson, the late Mr. S. Free- 
man, and Mr. D. Hutton, MM.LC.E. The canal was 
opened on the lst of November, and a general description 
of it will be found in our impressions of 2Cth September, 
1867, and 1st October, 1869. 

Turning now to the works in progress, we are able to 
look within our own shores for some of the most important. 
The Tay Bridge is a work of such great extent that it has 
necessarily occupied a long time in construction. Com- 
menced in 1871, it has been more or less before the public 
for fully five years, but it is expected that less than nine 
months will now complete it. As is often the case with 
works of such extent, variousand unexpected difficulties have 

resented themselves since its commencement, its progress 
oo been checked by circumstances and conditions which 
could not be anticipated, and various alterations in arrange- 
ment and detail of the structure have become necessary. 
In the original design the piers were to be built of brick- 
work on foundations consisting of sunk cylinders filled with 
concrete, and this plan was successfully carried out on the 
Fife side of the Tay. The cylinders were sunk by the 
“air bell” process, the water being driven out by air under 
a pressure equal to that of the water at the bottom of the 
cylinder. In August, 1873, one of the cylinders, 8ft. 6in. 
in diameter, burst while being sunk, and caused the death 
of six men, and, from the somewhat experimental character 
of the first portion of the work, its progress was slow. 
Foundations failed owing to unexpected variation in the 
strata of the river bed, to the scouring action of the tidal 
flow, to floods, &c., and to the death of Mr. C. De Bergue, 
in whose hands the work had been placed, and by whom a 
considerable length of the Dundee side of the bridge had 
been erected, the piers at this part being formed of cast iron 
tubes, braced together with tie-bars, and sunk into the 
sana by a reversed Potts process, 7.c., by means of a constant 
current of water forced through them. The original design 
of the bridge comprised eighty-nine spans, varying from 
28ft. to 200ft.; but the work having been, in 1873, placed in the 
hands of Messrs. Hopkins, Gilkes, and Co., for completion, 
thedimensions have beenaltered, the spans now being eighty- 
four in number, and varying from 27ft. to 245ft. The engi- 
neer, Mr.T. Bouch, M.I.C.E., alsodecided, in orderto hasten 
the work, to adopt single large caissons, 31ft. in diameter, 
instead of two to each pier. The last of these large 
caissons was floated out to place, and sunk during the past 
fortnight, and, judging by the progress made of late, there 
seems every reason to think this bridge of two miles in 
length, the longest in the world, over a stream subject to 
enormous floods, will be completed, as the contractors 
expect, by the lst of September next. In order to enswe 
this, the builders have adopted two of Gramme’s electro- 
— machines for lighting the girder erecting yard, 
so that the work may proceed during the dark portion of 
the winter days. The machines require about 4-horse 
power to work them; the electric current is utilised by 
two of Serrin’s lamps, fixed on a hill overlooking the 
works, and each lamp gives the light of 1000 candles 
directed into the yard by parabolic reflectors. We gave a 
full description of the bridge in our impression of 4th April, 
1873. 

Another work, the Severn Bridge, similar in character 
to the above, is making rapid progress. This bridge, of 
which Messrs. G. W. Owen and G. W. Keeling are the 
engineers, is rather less than three-quarters of a mile in 
length, and will connect the Great Western and the Severn 
and Wye railways with the Midland. It consists of 
twenty-two spans crossed by bowstring girders, varying in 
length from 134ft. to 327ft. in length, one of these forming 
a swing bridge at the southern extremity, and twelve 
arches 7Oft. high, forming the approaches at the 
northern end. e give at page 15 a perspective view, 
pre from a photograph taken in the third week 


of November last, which will give some idea of the present 
state of the works. In the early part of the past year 
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fourteen of the pier cylinders had been placed in position 
and sunk through the 28ft. of sand which overlies the rock. 
Apparatus similar to that used at the Tay Bridge is here 
employed to complete the sinking of the cylinders through 
the sand and gravel, and to bed them to a depth of 4ft. 
into the rock. It consists of a strong wrought iron bell- 
formed chamber bolted to the top of the cylinder a few 
feet above high-water level. Compressed air is admitted 
into the top and the water forced out of the bottom of the 
cylinder, thus enabling the sinkers to work at the bottom, 
and permitting the thorough inspection of the work, access 
to the cylinder while under pressure being obtained by 
means of an outer chamber attached to the bell, and pro- 
vided with an inner and outer door. 

The operations with compressed air were commenced in 
April last, at pier No. 2, and up to the present time the 
cylinders for twelve piers have been successfully founded in 
the rock, and filled with concrete. The whole of the iron- 
work for the superstructure of the fourteen 134ft. spans 
and the five 172ft. spans has been delivered to the site of 
the bridge. Ten of the piers have been carried to the full 
height, about 60ft. above high-water, and eight spans of 
the superstructure erected and completed. The cylinders 
are lined with felt to provide an elastic medium between 
the concrete and iron, and to avoid the danger of cracking 
the cylinders by expansion or contraction of the concrete 
oriron. Only one accident to the works has occurred of 
any importance during the progress of works, and no lives 
have been lost. A very high tide in August carried away 
the temporary scaffolding at one of the piers which had 
been commenced, and overturned the cylinder being sunk. 
The Swing Bridge across the docks is completed, and the 
works of the railway approaches throughout are fairly 
progressing, and the heading for the tunnel has been com- 
pleted from end to end. 

Only a few miles from the site of this bridge is that of 
the Severn Tunnel, of which Mr. Charles Richardson, 
M.LC.E., is the engineer, and which has been undertaken 
by the Great Western Railway Company for the purpose 
of connecting their railway system at Bristol with that in 
South Wales. The tunnel, when completed, will be about 
43 miles in length, one-half of this being under the Severn. 
The lines will be on a gradient of 1 in 100, down 
to the lowest level—under the swiftest part of the 
river, known as the “Shoots,” and where it is 100ft. 
deep at high-water—and ascend at the same gradient 
to join the line on the other side. This is a work 
attended with many difficulties, owing principally to the 
varied character of the strata and to the infiltration of 
water. At present the distance pierced forms but a small 
portion of the whole length of the tunnel. It is expected, 
however, that these difficulties will decrease, but it at pre- 
sent cannot be said at what date this important link will 
be completed. 

Abroad, two of the most interesting of the works which 
are making rapid progress are the St. Gothard Tunnel and 
the great Suspension Bridge between Brooklyn and New 
York. Both these works had been delayed by financial difii- 
culties, but the tunnel is, it is stated,now increasingin length 
at the rate of from 130ft. to 150ft. per week, and it is confi- 
dently expected that with the improved machinery now 
in use, it will be completed by the contractor, M. M. 
Favre, within the stipulated time in 1878. The total 
length of the tunnel will be slightly over nine miles, and 
nearly half this is already pierced. The towers of the 
Brooklyn Suspension Bridge, which will be of by far the 
largest span yet attempted, were in August last sur- 
mounted by the working ropes and chains by which the 
bridge proper is to be erected, and if no unexpected hitch 
occurs, it is expected that this will be completed during 
this year. 

The railway in China, which was opened for traffic over 
the distance between Shanghai and Kanguan on the 30th 
of June last, has met with the ignorant prejudice expected 
to greet it. The completed portion of the line has, how- 
ever, been bought by the Chinese Government, but the 
rumour that it is their intention to remove it seems wholly 
unfounded, the fact being that, although there is some 
uncertainty about the matter, it is more likely they will 
proceed with the line. There are many natives who are 
strongly in its favour, although it is not wholly safe for 
them to express their opinions on the subject. The late 
owners are to work the line for a year from the date of 
purchase, and Messrs. Ransome and Rapier, of Ipswich, 
are making a larger locomotive for the purpose. A rail- 
way footing once really established in China, would 
for a long time make work for the English manufacturers, 
but neither the Chinaman nor his Government must be 
hurried in the matter. 

Of the projected works, want of space will allow us to say 
but little. The Channel tunnel scheme has made but small 
progress during the past year, except, perhaps, in confirma- 
tion of the tenets held by those who favour the proposal to 
bore through the grey chalk. This, it will be remembered, 
is the scheme supported by Sir John Hawkshaw and 
’ Mr. Brunlees. At the commencement of last year doubts 
were freely expressed as to the chances of success were the 
boring commenced, owing to the water which some feared 
might, by fissures and otherwise, find its way into the 
workings. It is with reference to this part of the ques- 
tion only that some progress has been made during the 
past year, the French having completed a very careful 
series of soundings and borings, which fully confirm the 
results of a similar series of investigations previously made 
by, and upon which, Messrs. Hawkshaw and Brunlees 
based their designs and estimates. These designs remain 
unchanged since the appearance, in 1875, of the “ Corre- 
spondence Respecting the Proposed Channel Tunnel and 
Railway,” which took place between the French and 
English Governments, after the formation of the English 
Channel Tunnel Company in 1872. The opinions expressed 
by the commission enabled the Board of Trade to recom- 
mend, in 1875, that the bill of the company should pro- 
ceed; and as was to be expected from the favour in which 
the scheme is in some quarters held, it received the royal 
assent in August of that year. The total length of the 

unnel, intended to join St. Margaret’s Bay and Sangatte, 





would be about 292 miles, the portion beneath the Channel 
being 22 miles. Thus 73 miles would be required on the 
two sides of the Channel to connect surface lines with the 
tunnel. The gradients from the surface both on the 
English and French sides down to the level portion in the 
tunnel, which is about 416ft. below high water, will be 
12} in 1000, The borings and soundings which have been 
made prove conclusively that there are no faults in the 
grey chalk, and that there will be no risk in boring or 
trouble with water. Land has been bought on the English 
side, and experimental works will soon be commeneed. 
These will consist in sinking a shaft about 500ft. in depth 
below the land surface, running therefrom a heading of 
half a mile in the direction and on the level of the central 
portion of the tunnel. The shaft will cut through the 
gradient portion of the tunnel about the middle of its 
length, and will penetrate below it to the Jepth above 
stated ; the heading from the bottom of this will therefore 
not form part of the actual tunnel, but it will be necessary 
to make a level boring from shore to shore in order to 
direct any drainage water thereto for the purpose of pump- 
ing itaway. Very little trouble is anticipated by water 
from the seaward portion of the tunnel, but it is quite 
expected that considerable pumping power will be required 
to combat with that which will be met with in and at the 
bottom of the upper chalk in the gradient portion of the 
tunnel on shore. 

We have on many occasions referred to the various 
tunnel schemes by which it has been proposed to connect 
England and France during the past few years, but we are 
still of opinion that the unsatisfactory and inefficient 
manner in which communication would be afforded by the 
best possible scheme for a tunnel of such length and depth 
and cost, renders the proposal to join the two countries 
by such means financially impossible and practically use- 
less and unnecessary. It is not necessary to dwell here 
upon what would be the possible returns on the cost of 
such a work, but it has already been shown that it could 
not yield any temptation to private enterprise. Only the 
two Governments and interested railway companies could, 
therefore—and the latter only inconsiderably— support the 
scheme with the necessary funds, and until it has been 
proved that better steamboat service is impossible—which 
it certainly is not—the two Governments cannot be expected 
unnecessarily to expend from ten to twelve millions sterling 
on the Channel tunnel scheme. 

The question of relieving the traffic on London Bridge 
has again cropped up, and we are glad to see that the most 
fayoured scheme is that for building a new bridge to the 
east of Rennie’s, leaving the shore on the north side at 
Little Tower-hill, as suggested by us some time since. 

The progress of mechanical engineering in 1876 was 
exceedingly small, and the evidence that any remarkable 
advance will be made during the year on which we have 
entered is insignificant. No doubt, the recent stagnation 
in a very important department of science is due to the 
prevailing depression in trade. A glance at our patent 
abstracts will sutlice to prove that inventors still pursue their 
way undeterred by any surrounding influences; aud we have 
no doubt that many admirable inventions have been pro- 
duced during the last year, or are ready for production at 
this moment. But our business here is not so much to 
record the progress of invention pure and simple as to 
indicate what has actually been accomplished in 1876, or 
is likely to be accomplished during the year 1877. An 
invention, so long as it remains an invention and not a 
commercial fact—if we may use the words—possesses little 
or no value. Only too many inventors lose sight of this 
truth, and when they have rushed to the Patent-office and 
lodged a specification, believe that fame and fortune await 
them in the immediate future. There cannot be a more 
disastrous mistake. Real work begins after a patent has 
been obtained; and happy is the man who can secure a 
return for a large expenditure years after his patent has 
been granted. Manufacturers at this moment have little 
encouragement to develope new schemes, and unless trade 
takes a turn for the better, notwithstanding the persis- 
tency of inventors, nothing of much moment will be effected 
during the ensuing year. 

One exception to this rule probably exists in the iron 
trade. The excessively low price at which iron can alone 
be sold has stimulated iron masters to invent some means 
of producing the metal in finished shape more cheaply 
than has hitherto been found possible. As we foretold 
some months since, steel has proved the great foe of iron; 
and this, not only because steel rails are more durable than 
those of iron, but because, by the aid of the Siemens- 
Martin and Bessemer processes, they can be produced, 
— for quality, much more cheaply than iron rails. 

‘o meet this we have various forms of revolving puddling 
furnaces, not one of which can be said to have as yet 
achieved a commercial success. Very little is heard about 
the progress of Mr. Danks’s invention, notwithstanding the 
attempts which are made by his admirers to laud it to the 
skies. Mr. Crampton has been working away for some 
years, but he appears to make no progress, as, for some 
unexplained reason, ironmasters cannot be got to believethat 
his process possessesall the advantages which Mr.Crampton 
claims for it. That it is mechanically a success appears to 
be indisputable, but its commercial success is quite another 
matter, and we have heard it stated that it gives satisfac- 
tory results only with certain brands of iron. In France 
the Pernot revolving furnace appears to be making some 
progress. The most recent advices we have received state 
that the furnace is now being worked on an immense 
scale in Italy, near Bergamo, the heat being obtained from 
the combustion of the waste gas from the blast furnace; 
steel ingots for heavy cannon, weighing as much as 
24,000 kilogrammes, being readily obtained, while it is 
anticipated that steel ingots double the weight may yet 
be made. If this be true, then all other puddling 
furnaces and processes are thrown into the shade, and we 
shall have to record in 1877 one of the greatest adva>ees 
made for very many years in the production of stee, in 
large masses. Such a result may exercise a very important 
influence on the future of heavy artillery. 

While on the subject of guns, we may call attention to 








the remarkable success of the 100-ton gun at Spezia. We 
need do no more, for all the facts connected with it are 
now being placed before our readers. In another page 
they will find the most recent particulars connected with 
its performance. It is announced that the inner steel tube 
of our own 80-ton gun shows a very slight crack; and this 
is to be regretted, because it will give a handle to those 
who are never so happy as when decrying the work done 
at the Woolwich Gun Factories. As a matter of fact, the 
gun has been greatly weakened by the drilling of holes to 
receive pressure gauges, and it could be fired with perfect 
safety if the crack in the steel tube were a large one, 
instead, of being, as it is, a barely perceptible hair line. 
The gun has now fired 166 rounds, burned 23 tons of 
powder, and discharged 130 tons of projectiles. “So con- 
fident are the authorities of its perfect efliciency, that it 
will be used for the very important forthcoming series of 
experiments against targets, as though no defect existed. It 
is by no means impossible that during the present year 
the greatest gun the world ever saw will be commenced at 
Woolwich. Designs have just been prepared for a piece 
of ordnance intended to pierce 36in. of armour at a range 
of 1000 yards. No details have yet been made public, or 
indeed can be, as they are not yet elaborated, but the gun 
will weigh about 200 tons, and be 36ft. long, with a bore 
of 20in. The cost will be £25,000, or thereabouts, the 
charge being 40v Ib. to 500 Ib. of powder. In the matter 
of powder, we have yet something to learn, it would appear ; 
at least the results obtained with Italian powder at Spezia, as 
recorded in our pages last week, appear to indicate as much, 

In railway engineering we have nothing new to record. 
The general tendency to run heavy trains at high speeds 
is followed, of necessity, by the use of heavier and heavier 
engines, and we have now got to 38-ton passenger engines. 
The weights of tenders increase still more rapidly, and 
whereas 18 tons was regarded as a heavy tender a few 
years since, tenders of 32 tons now go with 38-ton engines. 
Very excellent roads are required to carry such loads, and 
no doubt steel rails have given us better permanent way 
than England ever possessed before. About continuous 
brakes we shall say nothing here, except that it has at 
last come to be understood that for fast traftic they are 
absolutely essential to safety, and their general adoption 
cannot much longer be delayed. The great difficulty lies 
in designing a system which shall be suitable for various 
lines. If one company adopt the vacuum system, for 
instance, and another the Westinghouse brake, it is not 
easy to see how mixed trains made up of the coaches of both 
companies can be run. 

In marine engineering there is absolutely nothing new 
to record; nor is it likely that any important improvement 
will be effected in 1877, if we confine our attention to the 
mercantile marine. In the navy, however, a very na pew 
ant modification, the necessity for which we pointed out 
long since, is now being introduced, and with every 
prospect of the most complete success. The explosions 
which have recently taken place on board her Majesty’s 
ships, beginning with the Thistle and ending with the 
Thunderer, have demonstrated, in unmistakeable language, 
the nature of the fate likely to befal a crew of a ship, one 
of whose high-pressure boilers wa3 struck by a shot or a 
shell. To avoid such a catastrophe as must follow on such 
an event if high-pressure steam is carried, compound 
engines are now being so made that, while they work 
compound at all other times, they can be worked non- 
compound when going into action, the pressure of the 
steam being reduced to about that of the atmosphere. No 
doubt, speed will be reduced in this way, but safety will 
Le secured. The engines of the Iris, now being constructed 
by Messrs. Maudslay and Field, will be made in this way, 
underthe patents of Mr.CharlesSells. We have recently illus- 
trated his arrangement of valves for effecting the intended 
purpose. Something is still wanted to screen the portions of 
thestokehole containing an exploded or badly injured boiler 
from the rest, and something will probably be introduced 
during the present year to meet this requirement. We 
may call attention to a most elegant solution of the diffi- 
culty, supplied by a correspondent, himself an engineer in 
the Royal Navy, whose letter will be found in another 
page. His proposal is simply to curtain off the exploded 
boiler with a sheet of falling water. This would effectually 
condense the steam, and no steam could pass the water. 
The device is singularly elegant, and appears to be per- 
fectly practicable. ; 

Want of space necessarily restricts our observations on 
many branches of mechanical science, in which improvement 
is much wanted, and in which, if trade takes a turn for 
the better, it will probably be effected during the ensuing 
year. But, as we have explained, there is at present no 
indication that anything important will be actually accom- 
plished; indeed, there is but too much reason to fear that 
we have a period of extreme languor yet to pass through, 
and it is searcely worth while under the circumstances to 
indicate the direction which progress should take. While 
a man is without the means of travelling, it is hardly 
judicious to suggest long journeys to him. ; 

The history of the London gas question during the past 
year has been somewhat eventful. The first notable 
incident was the absorption of the Imperial Company into 
the Chartered, together with the Independent. The effect 
was to place two-thirds of the London gas supply under 
one management, the Chartered being made to embrace 
all the companies north of the Thames, excepting the 
Commercial, which had also previously absorbed the 
Ratcliff. The paid-up capital of the Chartered Company 
thus became more than £7,770,000, out of the entire 
£11,005,000 of the London companies, But the amalga- 
mation was identified with other changes. In order to 
meet the views of the Board of Trade, the Corporation of 
the City, and the Metropolitan Board of Works, the 
company consented to certain alterations in the terms of 
the gas supply, which alterations were to be embodied in 
a bill to be brought into Parliament in the session of 1876. 
The revision clauses enacted in 1868 were to be repealed, 
and in their stead there was to be a sliding scale of price 
and dividend. In raising new capital, one-half was to be 
by shares, and one-half by loan, New shares were to be 
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put up to auction, and the premiums realised were to bear 
neither dividend nor interest. The initial price of gas 
was fixed at 3s. 9d. per 1000ft. for 16-candle gas, at which 
price the dividend was not to exceed 10 per cent. For 
every penny of reduction in the price of gas, the company 
were to be at liberty to pay an extra five shillings of 
dividend, while, on the other hand, the 10 per cent. was 
reduced in equal ratio for every addition to the initial 
price of the gas. The amalgamation was duly effected, 
and the requisite bill was introduced into Parliament by 
the Chartered Company. The bill was stoutly opposed in 
the House of Lords by the Earl of Camperdown, and was 
nearly lost in committee. The Board of Trade did its best 
to secure the passage of the bill—and certainly its rejection 
would have caused a very awkward complication. Finally 
the bill passed, and the terms specified are now law. With 
the exception of the auction clauses, the same terms were 
imposed on the Commercial Company in the session of 
1875. Thus the passage of the Chartered bill has had the 
effect of equalising the terms of the gas supply over all that 
part of the metropolis which lies north of the Thames, 
except some outlying sections of the London Company. 
Under the new system the Chartered Company have 
announced a reduction in the price of their gas to 3s. 6d. 
per 10C0ft., commencing with the present year. This will 
entitle them to pay a dividend of 102 per cent. In 
addition to the bill of the Chartered Company, there was 
one  apsoncies by the South Metropolitan Gas Company, 
which proposed similar terms to those of the Chartered 
scheme; but as the South Metropolitan Company were 
only charging 3s. per 1000ft. for 14-candle gas, the Select 
Committee of the House of Commons made a distinction 
between thiscompany andall the others, and insisted on fixing 
the initial price at 3s, 6d. These terms were accepted by the 
South Metropolitan Company, as well they might be, see- 
ing that 16-candle gas at 3s. 6d. is no worse for the share- 
holders—and perhaps rather better—than 14-candle gas 
at 3s. But Parliament dealt somewhat erratically with 
the gas question. A bill called the Metropolis Gas 
(Surrey-side) Bill was brought in by the Board of Trade, 
by which it was proposed to place the Phcenix, the London, 
and the Surrey Consumers’ companies on the same footing 
as the Chartered. Had this measure passed, there would 
have been an amalgamation of these three companies, and 
thus a very important step would have been taken towards 
consolidating the London gas supply. But the Select Com- 
mittee of the House of Commons which had to deal with 
this bill called upon the southern companies to accept 
3s, 6d. as the initial price. As the Chartered had been 
allowed 3s. 9d., this certainly seemed an extraordinary 
demand to make. The Metropolitan Board had also con- 
sented to the terms of the Surrey-side bill. As might be 
expected, the Phcenix, the London and the Surrey Con- 
sumers’ demurred to the proposed reduction, and conse- 
quently the bill had to be withdrawn. After the close of 
the session a curious comment on the course of London 
gas legislation was afforded by the circumstance that the 
half-yearly account of the Chartered Company showed a 
surplus of profits sufficient to bring down the price of gas 
to 3s. 6d. per 1000ft. ugder the revision clauses. After 
this fact had appeared, the company gave notice that they 
would charge 3s. 6d. from the commencement of 1877, and 
of course the shareholders will take their reward in the 
shape of a dividend which would not have been permitted 
under the Act of 1868. The Chartered shareholders are 
fortunate, for even their antagonists have done them a 
service. The latest event has been the lodgment of a bill 
by the Chartered Company, proposing to sweep away the 
clauses which regulate the quantity of sulphur—other than 
snlphuretted hydrogen—eontained in the gas which 
they supply. Although public opinion has under- 
gone considerable change in reference to the question 
of sulphur in gas, it is de btful whether Parlia- 
ment will be prepared to go so far as to leave the 
matter entirely at the discretion of the companies. Per- 
haps this movement on the part of the Chartered Com- 
pany has been induced in some degree by a great outcry 
raised a little time back, on account of the nauseous gases 
escaping from the company’s works at Haggerstone. The 
prodigious escape of sulphuretted hydrogen was attributed 
to the necessity of using lime, in order to reduce the 
quantity of sulphur in the gas, according to the require- 
ments of the gas referees. ‘There was considerable excite- 
ment on the subject among the inhabitants of the district 
and the members of the Shoreditch Vestry, the referees 
being threatened at one time with a Chancery injunction 
to restrain them from compelling the company to adopt a 
process of gas purification which occasionally rendered 
the atmosphere to leeward of the works insufferably 


disagreeable. A similar complaint subsequently arose 
at Fulham. The agitation seems to have subsided, 


but it is evident that the sulphur question is likely 
to be heard of in Parliament next session. Respectin 
inventions for the production of gas, something was anid 
at the beginning of the year as to a project for making 
illuminating gas from sewage! The scheme appeared to 
depend mainly on the production of a combined oil 
vapour, and water gas, the sewage playing a very subordi- 
nate part. A more hopeful project was one which had its 
foundation in the patents of Messrs. Kidd and Barff, 
though in this case the result chiefly showed itself in the 
cheap production of a powerful heating gas—capable never- 
theless of being modified so as to constitute an effective 
illuminating agent. Steam, air, and charred peat, or 
powdered anthracite—the peat or anthracite being subject 
to combustion—go to make up the gas, and the cost 
of production is said to be remarkably small. There are 
some very ingenious features in the process, and if it can 
be brought to bear caer, the invention will be likely 
to prove very useful, 

In the spring of the year a deputation from the National 
Health Society, introduced by Dr. Lyon Playfair, M.P., 
waited on the Home Secretary with a memorial as to 
“the unsatisfactory condition of the water supply of 
London.” It was alleged that the water sup’ lied. : the 
companies was contaminated with sewage, and it was also 
urged that the intermittent mode of supply made matters 





worse. The health of the poor was specially referred to 
as being injured by the use of water “ stored in filthy cis- 
terns and absorbing the foul air of crowded dwellings.” 
The memorial presented to Mr. Cross prayed that he 
would take measures for transferring the direct control of 
the water supply of London to a public body, representa- 
tive of the ratepayers, such as the Metropolitan Board of 
Works or a Municipal Council. 


and a-quarter miles east of Erith. The cost was 
estimated at £476,000, and the annual working ex- 
penses at £28,363. Colonel Cox having taken a quan- 
tity of evidence on the subject, considered the pro- 
posed combination unnecessarily extensive, and the whole 
scheme too “heroic.” He recommended the grouping of 
the places into five or six areas instead of one, and 


Mr. Cross, in reply, was ; specially advised that the Board should facilitate the com- 


only able to assure the deputation of the great interest | bination of districts between Hampton and the western 
which he took in the question, and of his intention to; boundary of the metropolis, for the purpose of jointly 


deal with it when he saw his way clear to do so. The 
state of the village water supply of England is a matter 
which has been occasionaliy discussed, and it is not difli- 
cuit to show that in positive and assured unwholesomeness 
the water supply of the country districts altogether ex- 
ceeds that of the metropolis, The fact is also painfully 
apparent that villages, possessing in the aggregate a very 
large population, are occasionally,subjected to very seri- 
ous inconvenience by the extreme scarcity of water. Last 
autumn the opening of the Colne Valley Waterworks, 
near Bushey, attracted some notice, and helped to revive 
the controversy whether London could be completely and 

rmanently supplied with water from the chalk. There 
oe been alsoconsiderable agitation in reference to the charge 
for water, the increased assessment of the metropolis being 
equivalent to an augmented tax on the part of the water 
companies. It has been argued thatthe power of the London 
water companies to base their charges on the annual value 
of the property should be subjected to some further legis- 
lative control. The Earl of Camperdown bas brought this 
matter forward in Parliament more than once, but it does 
not seem likely that Parliament will feel justified in can- 
celling a bargain deliberately made. Where the assess- 
ments become reduced, the water companies will doubtless 
be required to lower the annual charge, and it is not easy 
to show that they should be denied the benefit a 
from an improvement in the value of property. Lor 
Salisbury has expressed his regret that our forefathers 
were not a little wiser in this matter, but the regret appears 
to be unavailing, though the agitation on the question of 
price gives further force to the demand that the under- 
takings of the London water companies shall be transferred 
to some public authority. According to the latest parlia- 
mentary return under the Metropolis Water Act, the paid-up 
share and loan capital of the London water companies is 
£11,484,731, and the total authorised capital £13,161,774. 
The current expenditure for filtration exceeds £12,000 a 
year, in addition to another £12,000 paid to the Conser- 
vancy Boards of the Thames and the Lea. According to 
a recent report by Major Frank Bolton, there are now 
74,000 houses in the metropolis receiving a constant 
supply of water. More than half the houses in the 
district of the East London Company are thus sup- 
plied. There are 668 miles of streets in which the 
mains are constantly charged. One of the latest 
phases of the London water question is a quarrel 
between the Richmond vestry and the Southwark and 
Vauxhall Company. The vestry have sunk an artesian 
well, and are offering to supply the inhabitants of the town 
with water on much easier terms than those required by 
the company. The latter endeavoured at the outset to 
stop these proceedings by a Chancery injunction, but 
having failed, they threaten to cut off the supply from 
Richmond altogether, if the vestry persevere in their 
intention to lay on water from the well, The funds for 
introducing this new supply were furnished by means of 
a loan, the Local Government Board having authorised 
the vestry to raise a sum of £28,000 for the purpose. We 
may add that a parliamentary inquiry into the supply of 
water at fires in the metropolis was commenced last session 
by means of a Select Committee, and will probably be 
renewed in the session of 1877. 

The recent session of Parliament was signalised by the 
passing of the Rivers Pollution Prevention Act. This 
measure has been complained of as altogether inadequate, 
but probably goes as far as can be deemed practicable at 
the present moment. It will at least serve to check the 
cotchiiohenent of new sources of pollution, and it will by 
degrees reduce the pollution that already exists. Probably 
with a view to further light as to the extent to which the 
law could be enforced, the Local Government Board 
deputed a committee, consisting of Mr. C. S. Read, M.P., 
and Mr. Rawlinson, C.B., to visit various places at home 
and abroad, for the purpose of reporting on the several 
sewage processes carried on in those localities. The report 
has just appeared, and will doubtless excite considerable 
attention. On the whole, it is decidedly favourable to 
irrigation, though it admits the necessity of treating 
sewage by a chemical process in certain cases. Another 
event of some interest in relation to this subject was the 
presentation, in the spring of the year, of Sir John Hawk- 
shaw’s report on the purification of the river Clyde, 
Sir John having been appointed under a Royal Commission 
to inquire into the state of the Clyde, and as to the 
best means of purifying that river and its tributaries. The 
chief feature in the plan proposed by Sir J. Hawkshaw 
was a great outfall sewer, supplemented by sewage farms 
or chemical modes of treatment in certain localities which 
could not be economically connected with the main 
system. While the Clyde thus received special atten- 
tion, there was continual agitation with regard to the 
Thames above London. In January, Colonel Ponsonby 
Cox, one of the inspectors of the Local Government 
Board, drew up a report addressed to Mr. Sclater- 
Booth, relative to an application received from the 
Improvement Commissioners of Surbiton, asking that 
certain sanitary districts might be formed into a “united 
district” for the purpose of carrying into effect a com- 
bined system of main sewerage. The places specified 
were sixty-seven in number, and the population was esti- 
mated at 347,500. Sir Joseph Bazalgette had pre- 

ed a scheme by which a main sewer starting from 
Eton, and fed bv branches, would convey the sewage of 
the various town. .—.. ¥.,-.ges over an area of 170 square 
miles down past London to Beckenham, where the 
sew: would flow through the West Kent drainage 
works into the Thames in Long Reach, about three 


establishing works for the purification of the sewage of 
those districts. It was a peculiar feature in the report 
thus made by Col. Cox, that the use of precipitation pro- 
cesses was approved for places situated below the intakes 
of the water companies. Some time after this report had 
made its appearance, the Local Board of Hampton Wick 
applied for the formation of a combined district for 
sewage purposes. This proposal was associated with a 
plan for the drainage of a district having a population of 
119,000, the sewage to be pumped on to a tract of table 
land near the Hounslow Powder Mills. On this appli- 
cation a further inquiry was conducted by Colonel Cox, in 
the month of October. The report of the Government 
Inspector appeared a few weeks ago, and recommends 
a scheme somewhat smaller than the one proposed. 
The Local Government Board have accordingly ordered a 
further inquiry in reference to such a scheme. To save 
time, the Local Board of Hampton Wick have given the 
statutory notices of their intention to take the requisite 
land at Hanworth—500 acres. While these measures were 
in progress the Thames Conservators very unexpectedly - 
took proceedings against the Hampton Board for penalties 
amounting to £122,300, for allowing the sewage of the 
district to flow into the Thames. As the Hampton Board 
were shown to be doing their best to remedy this state of 
things, the summons has been allowed to stand over. In 
reference to the general question of the health and sewage 
of towns, a conference was held at the Society of Arts on 
three days in May, when a large amount of information 
was furnished by members of local boards and others. A 
report was afterwards drawn up by the Executive Com- 
mittee of the society, detailing various “conclusions,” 
based on the evidence which had been presented at thie 
conference. The Hygienic Congress at Brussels, held in 
the autumn, also devoted a portion of its deliberations to 





a consideration of the sewage problem. There has been 
| much discussion during the year as to the proper mode of 
| draining houses, so as to prevent the sewer gases from 
|entering the dwelling. The ventilation of sewers is a 
| subject which continues to attract attention, and which is 
beset by practical difficulties not to be easily overcome. 

If the nation as a whole has never before realised the 
value of the electric telegraph, surely it must have done 
so during the last month of the past year, when the 
political crisis was so grave. The whole civilised world, 
so to speak, listened to the murmuring voices of the 
ambassadors at Constantinople, for the sound of the words 
had scarcely died away before the fleetest messenger of 
man carried a summary of the decisions to the various 
capitals of the foremost nations. Although trade has 
suffered considerably from thé convulsive movements in 
the East, yet it has not suffered so much as it would have 
done had we not been kept fully informed as to every new 
phase of the agitation. Steam and electricity are working 
wonders, and doing more to advance civilisation than we 
are usually inclined to admit, because their wonders are of 
such common occurrence that we cease to notice them. 
The past year has seen no startling advance, but what is 
more advantageous, a quiet, persistent attempt to perfect 
the instrument already employed. Yet there have been 
discoveries of very great importance; but these discoveries, 
so far, are not in actual use. It is one thing to discover, 
it is another to utilise the discovery, and oftentimes 
months, and even years, are spent in cevising apparatus 
by means of which a discovery may be practically applied. 
In a summary of the year’s work, therefore, it will be 
necessary to glance rapidly at what has been done both 

ractically and theoretically. We place the practical first, 

ecause every one can appreciate progress in this direction, 
whereas it is only a favoured few who can really and truly 
be said to grasp the theoretical discoveries, and to see the 
part they are destined to play in the world’s history. The 
Government, as holding the inland telegraph system, 
demands the first place. The officials employed are sup- 
posed to be quite capable of doing the work consigned to 
them, to be as enterprising in trying new inventions as 
ordinary business men; yet the supposition is hardly 
supported by close and searching investigation. The Blue- 
book recently issued shows this. Of this book we wrote, 
Sept. 22nd, p. 207, “It is little more than a continuous 
record of mismanagement; almost every paragraph points 
out a defect, and we rise from its perusal lost in wonder 
that with so defective an administration the telegraph 
system should perform so well, and with the conviction 
that under fairly decent management it is capable of doing 
very much more work than it has ever yet accomplished.” 
We had wondered if the report was at all felt by the 
various empleyés; but, upon investigation, find that the 
motto, “ rest and be thankful,” has taken far too strong a 
hold of the official mind to be eradicated by such mild 
medicines. The Government moves slowly. What does 
it matter to an official if the expenditure is a little high; 
the individual loss, as it falls on the country, is very small. 

During the past year the duplex system has been slightly 
extended, and this is about all that has been done in the 
shape of improvement. As regards the insulation of our 
lines, the Z'elegraphic Journal recently informed us that 
we use insulators which have been condemned as being of 
the worst kind by every one else, and that the insulation 
is therefore comparatively low. But defective insulation 
means increased quantity of current, and a greater expen- 
diture in battery power. The late Loan Exhibition opened 
under Government auspices attracted some interest from 
sightseers, and contained a good selection of electrical appa- 
ratus, but we have failed to see any practical use which 
is likely to arise, either to students or practical men, from 
this Exhibition, Rumour speaks of a permanent col- 
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lection ; but we believe funds are lacking, and the exhibi- 
tion is to be closed. 

A little excitement has lately been caused by the expres- 
sion of a desire to amalgamate the companies ing 
cables to America. There are two companies, the Anglo- 
American and the Direct Cable Company, the former 
having several cables, whilst the latter, after many troubles, 
has one in full working order. The companies are com- 
petitors for the traffic between Europe and America, and 
at one time tried their best to ruin one another by an 
unremunerative tariff. According to supporters each com- 
pany is earning a fair dividend, though many look upon 
the enormous capital of the Anglo-American as perform- 
ing the feat of the millstone round the neck of the drown- 
ing man. The details must be left for the present. A 
rather interesting statement has been made as to the speed 
obtained on the Direct Cable last May, during a period of 
about five days when its rival was hors de combat. From 
the 4th to the 9th of May, 83,141 words were sent over the 
line. The two heaviest days were the 5th and 9th, when 
14,402 and 15,906 words respectively had to be transmitted. 
This makes the average speed on the first of these days 
about ten words per minute and on the second eleven 
words per ‘minute. The highest speed reached was 
eighteen words per minute. Could this speed be kept 
up, at the rate of 3s. per word the daily income would be 
£3888, or almost at the rate of a million and a-half in 
the year, instead of which the real revenue is about 
£200,000. Of the companies whose interest lies in 
another direction, the Eastern is actively engaged in in- 
creasing the effectiveness of its lines, both by duplicating 
and duplexing when necessary. The greatest activity has 
been in the introduction of the duplex system. Almost 
the whole of such work is in the hands of Messrs. War- 
den, Muirhead, and Co., but this is probably because Dr. 
Muirhead’s patent condenserhas hithertoproved the best for 
the work. This patent was taken out in 1874, ostensibly for 
the purpose of duplex telegraphy. “The inductive resist- 
ance,” says Munro, “ is formed by taking two strips of tinfoil 
and laying them one over the other, separated by an insu- 
lator. One strip forms the conducting circuit of the artiti- 
cial line, the other forms the outer or inductive coating, 
and is connected to earth. The current is passed through 
the conducting slip and exposed throughout its entire 
length to the induction of the other strip or sheet, in the 
same way that the current in the conductor of the cable is 
subjected to the induction of the earth throughout its 
length.” This system, we are informed, was first 
tried on the Marseilles-Bona cable, belonging to the 
Eastern Telegraph Company, in July, 1875, with com- 
plete suecess. The length of the Marseilles-Bona cable is 
448 nautical miles. During the past year it was esta- 
blished for permanent working on the Marseilles-Malta 
cable, belonging to the same company, the length of which 
is 826 nautical miles; also on the Suez-Aden section of the 
same company’s line, the length of which is 1460 nautical 
miles, but electrically this is one of the longest of existing 
cables. We understand Dr. Muirhead has recently effected 
a balance at Aden on the Aden-Bombay section, a length 
of 1817 nautical miles, and is now on his way to Bombay 
to complete the system permanently on the section. When 
this is done, upwards of 4000 miles of the company’s cable 
will have heen duplexed. These successes amply prove 
the feasibility of applying the duplex system to any 
existing cable. The Eastern Company have realised the 
value of the system during the past year, for owing to 
various breakdowns certain portions of their lines were 
called upon to perform extra work, and this additional 
labour was successfully performed. Whilst speaking of 
cables, we must refer to Mr. Desmond Fitzgerald’s patent 
for increasing the speed of signalling. A short description 
of it will be found on p. 425 of Toe Encrveer for Dec. 22nd. 
We might also add that at Mr. Fitzgerald’s suggestion a 
large number of experiments have been performed to find 
some method of decreasing the cost of artificial cables, the 
result of which will, we believe, shortly be made public. 

An instrument which attracted considerable attention at 
the late conversazione of the Telegraph Engineers was the 
electric pen. This pen consists of a hollow metallic handle 
of the usual length, which encloses a slender needle. The 
end of the handle is drawn to a point ending in a minute 
hole; inside the handle is hung a slender wire, to the end 
of which is soldered a common cambric needle. At the top 
is a small electro-magnetic machine provided with a circuit 
breaker in the usual form, and an eccentric wheel, whereby 
the circular motion of the machine is transferred to an up- 
and-down stroke. The interior wire bearing the needle is 
secured to this, and performs an up-and-down movement, 
thrusting its point through the hole of the pen-handle at 
every stroke. Flexible wires connect the electro-magnet 
with the battery, of a sufficient strength to give the needle 
when in work several thousand strokes a minute. By 
holding the pen upright over a piece of writing paper any 
writing, drawing, plan, tracing, or print can be transferred 
as a series of holes as quickly as the operator can move his 
hand. The holes can plainly be seen when the paper is 
held up to the light. By laying the perforated paper on 
another sheet, and holding it firm, it may be inked with a 
printer's hand-roller, and it thus becomes a stencil plate. 
The ink readily passes through the holes made in the 
paper, and so a large number of copies may easily and 
quickly be made—in fact, the reproduction can go on as 


description of these instruments we shall quote somewhat 
largely from Sir W. Thomson’s Glasgow address, in which 
that gentleman showered eulogiums in abundance upon 
these inventors. “I saw,” he said, “Edison’s auto- 
matic telegraph delivering 1015 words in 57 seconds ; this 
done by the long-neglected electro-chemical method of 
Bain, long ago condemned in England to the helot work 
of recording from a relay, and then turned adrift as 
needlessly delicate for that.” A thousand words and more 
in a minute; and we hear whispering questioners asking, 
What about its introduction into England? This is a 
question we cannot answer except by “it is saids.” It is 
said the high and mighty magnates who rule our electrical 
world have tabooed this fine invention, but it remains to 
be seen whether Sir W. Thomson has the will to compel 
the authorities to try the instrument. The Government 
officials speak with pride of their Wheatstone’s instrument. 
Does the Wheatstone equal this? Have they been tried 
together? If not, why not? Edison’s invention was 
known, we believe, in official civeles long before it was to 
the general public ; in fact, we doubt if the general public 
knows aught of it now. The invention depends primarily 
upon friction and chemical action for its utility. Mr. 
Edison says, “ The electricity acting by electrolysis changes 
the nature of the surface of the paper, either by depriving 
it of some constituent, or the hydrogen in conjunction 
with the metal and paper form substitution compounds, 
the surfaces of which are smoother than the paver in its 
natural state.” As we hope shortly to give a detailed 
description of the electro-motograph, we will now glance 
at the other inventions. 

It is well known that telegraphists are able to under- 
stand signals by the sound given by a contact made 
between two hard substances, and that “sounders,” as 
they are called, are extensively used in many large offices, 
particularly in the United States. The great defect in 
these instruments is, that they give no permanent record ; 





but such is the perfection of the manipulative skill of | 


sender and reader, that it is doubtful if a permanent record 
is needed. 
great nuisance by the officials at the central offices in 
London. They take up an enormous amount of room, and 
are scarcely or never required ; so that sounders may be 
largely used when such records are not required. Mr. 


modified sounder, by which several messages can be sent 
at ouce. His sounding apparatus takes the form of a steel 
rod, vibrating between magnetic poles. This vibrating 
rod gives rise to a musical note, and if the vibrations are 
varied the note is varied also. If, then, several reeds are 
made to vibrate a different number of times per second, we 
get a series of musical sounds, easily distinguished the one 
from the other. The vibrating reed is so arranged as to 


We are told that these records are felt to be a | 


break and make a circuit, and the current periodically | 
interrupted at one end causes a synchronous vibration of | 


a reed at the other end. The reed at the receiving end is 
fixed to a sounding pipe, by means of which a clear and 
distinct note is heard. 


By the courtesy of Mr. J. Munro | 


colleague judge, Professor Watson, at the far end of the 
telegraph wire, holding his mouth close to a stretched 
membrane such as you see before you here, carrying a 
little piece of soft iron, which was thus made to perform 
in the neighbourhood of an electro-magnet in circuit with 
the line motions proportioned to the sonorific motions of 
the air. This, the greatest by far of all the marvels of 
the electric telegraph, is due to a young countryman of 
our own, Mr. Graham Bell, of Edinburgh and Montreal, 
and Boston, now becoming a naturalised citizen of the 
United States. Who can but admire the hardihood of 
invention which devised such very slight means to realise 
the mathematical conception that, if electricity is to 
convey all the delicacies of quality which distinguish 
articulate speech, the strength of its current must vary 
continuously, and as nearly as may be in simple propor- 
tion to the velocity of a particle of air engaged in consti- 
tuting the sound?” We saw this apparatus at Glasgow, 
and, following in the wake of the eminent scientist just 
quoted, were struck with its remarkable simplicity. ‘This 
invention, it will be seen, is only carrying on towards per- 
fection the telephone of Gray, who again improved upon 
Reiss, and so on, the first rough conception admitting and 
receiving improvements. A simple sound, as we have 
seen, can be produced by making and breaking contact, 
but it must be remembered that a varying sound cannot 
be produced in this way, hence no system requiring the 
breakiug contact can reproduce the human voice. The 
sound varies, so must the strength of the current, and Mr. 
Bell obtains this variation of current by the use of the 
membranous disc and the electro-magnet. The magnet 
induces a varying amount of electricity in the surround- 
ing coil, exactly proportional to the position of the disc, 
and as this position varies according to the motion of the 
air acting on it, which again is set in motion by the organs 
of the throat producing sound, the ultimate result is that 
the current varies exactly as the modulations of the voice. 
Hence the success of Mr. Bell over all other workers in 
this direction. 

We gather from various reports that we have in England 
over a hundred thousand miles of wire; of this about 
45,000 miles run parallel with the railways, whilst 
about 63,000 run along the common roads. In connection 


| with this mileage are some 12,000 instruments. In London 
Elisha Gray has carried onwards towards perfection a | 


we have seen in action a telephone with four transmitters. | 
Of this apparatus he says :—“ The transmitters are tuned | 


to give the four notes of the common chord, and two 
receivers, which interpret equally well any one of these 
notes, or all together. But sounders are also made in the 
same way which will emit only one special note, and so 
are sensible only to the corresponding current. It is by 
their means that the telephone can be applied to multiply 
telegraphy. As many as eight transmitters may be set to 


eight different tuning-forks, and the resultant current can 
be made, by means of eight special receivers, to reproduce 


| to 37°6; 1870, to 22°7; 


there exists a vast underground system of wires, which 
differs from the overhead, inasmuch as each wire must be 
carefully insulated from its fellow. Commencing in 1837 
with five wires, the system has gone on increasing till now 
there are 750 different wires alone entering the central sta- 
tion, and a total mileage of over 3500 miles of gutta-percha 
covered wire. We ought tosay that the above numbers are 
as exact as the Jatest official publications enable us to give. 
If any individual desires exact information, he is referred 
by some very polite gentleman to a Blue-book, “ We hope 
to publish early vert year, containing exact information 
upon all points up to a date some twelve months ago.” 

In France there were at the end of 1875 some 143,200 
kilometres of telegraph lines, of which 5234 kilometres 
were underground. Glancing backwards, we notice that 
38 millions of francs have been expended upon the tele- 
graphic system since 1850, and that the number of stations 
has increased at a greater rate than the line mileage. Thus 
in 1851 there was one station to 125°5 kilometres of line; 
in 1855, one to 70°44 kilometres; in 1860, to 62°9; in 1865, 
in 1875, to 20. In 1861 the mean 


| cost per telegram was 4°21 francs, and the income reached 
| the sum of 5,631,830 francs, whilst the working expendi- 
interrupt the line current, according to the vibrations of | 


the same number of corresponding notes at the distant | 


station. The current is controlled by eight keys at the 
sending end, and sifted by eight sounders at the receiving 
end, each sounder being sensitive only to those portions 
of the current affected by its corresponding transmitter. 
The superimposed effect of the eight keys and transmitters 
on the line current can all be separately interpreted at the 
receiving end. It would seem hitherto, however, that this 


method of telegraphy by the telephone is inferior to the | 


ordinary methods in point of speed of signalling, and in 


the length of circuit which can be worked by a given | 


battery power.” 

The articulating telephone differs considerably from the 
one we have just described. Here we have the words 
spoken at one end of the line reproduced at the other 
end. Although our space is limited, we must again quote 
Thomson’s Glasgow address. “In the Canadian depart- 
ment I heard, ‘To be, or not to be . there’s the 
rub,’ through an electric wire; but, scorning mono- 
syllables, the electric articulation rose to higher flights, 
and gave me passages taken at random from the New 
York papers :—‘S. 8. Cox has arrived ’—I failed to make 
out S. S. Cox—‘ The City of New York,’ ‘Senator 
Morton, ‘The Senate has resolved to print a thousand 
extra copies,’ ‘The Americans in London have resolved 
to celebrate the coming 4th of July.’ All this my own 
ears heard,spoken to me with unmistakeable distinctness by 
the thin circular disc armature of just such another little 
electro-magnet as this which I hold in my hand. The 


ture was 6,594,407 francs. In 1875, with an average cost 
of 1f. 65c., the income reached to 15,758,995 francs, and the 
—. to 13,612,500 francs. 

Ve think the material wealth and progress of a country 
may fairly be judged by its correspondence and telegraphic 
communication. In England every town, even every im- 
portant village, and, in fact, many unimportant ones, are 
telegraphically connected. Any place likely to pay the 
cost of the luxury is connected, and in many cases so 
anxious are the principal inhabitants to get such communi- 
cation, that they guarantee Government against loss, The 
progress of the telegraph is, perhaps, one of the best guides 
to the progress of business, and on this account, if on no 
other, should be carefully watched by politicians, by 


| speculators on the stock exchange, by, merchants, as well 


| asin the sanctum of the political economist. 


| 946. 


Austria, at the end of 1874, had 31,731°79 kilos. of line, 
carrying 82,718°8 kilos. of wire, which had increased by the 
end of 1875 to 33,832'44 kilos, of linecarrying 84,833°99 kilos. 
of wire, while the number of stations during the same 
period had increased by 113, making a total altogether of 
Russia at the same time had a total of about 
76,000 versts of line, with about 152,000 versts of wire. 
The verst is about three-quarters of an English mile. Of this 
the Stateowned some 57,000 versts of line and 112,000 versts 
of wire, the remainder belonging to private companies, 

The following table, showing the condition of Govern- 


| ment telegraphs in several of the European States and 


British India, has recently been published by the Society 
of Telegraphic Engineers, From some sources it is well- 
nigh impossible to get more recent information, and as the 
table forms a valuable means of comparison, we give it, 


words were shouted with a clear and loud voice by my | although it refers to the year 1872 :— 
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Australia, New Zealand, and other colonies are actively 
extending their lines. One of the most prominent electri- 
cians recently advised a younger electrician to try 
Australia, as in that country there was plenty of room for 
men with brains of even average capacity, whilst here it is 
only those with a superabundance of this commodity who 
can hope to geton. The report from New Zealand for the 
year ending July, 1876, states that there are 142 stations 
in the colony, fifteen of which have been opened durin, 
the year 1875-6 ; of these nine are in the south island an 
six in the north island, The length of line maintained 
during the year was about 2980 miles, At the close of 
the year there were 3154 miles of line carrying 7247 miles 
of wire. We must confess to a feeling of partiality to this 
colony, because it was one of the first to adopt the duplex 
system, and we like to see an earnest desire to utilise any 
improvement as soon as possible. The average cost of 
maintenance, however, is rather high, as will be seen from 
the following table :— 


Year ended 30th No. of miles No. of Maintenance per 
{ June, of line. stations. mile. 
1870 .. 1661 56 £8 911 
1871 .. 1976 .. 72 519 6 
1872 .. 2185 .. 81 428 
1873 2356 .. 93 .. 4 111 
1874... 2530 .. 106 cc cf of 6 Bik 
875 4. oe oe 2086 ., 127 1. oo o 416 4 
1876 oe ee oe S154 142 5 18 10 


The number of miles given in the second column is 
the number opened at the end of the year, and not the 
number maintained during the year. To get the latter 
from 1871 to 1875, deduct 78, 32, 42, 106, 31 respectively. 

The statistics we have given will suffice to aon that 
progress is gradual and general throughout the world. 





IMPORTANT TO THE IRON TRADE, 


Ovr Wolverhampton correspondent, whose letter will be 
found in its usual place, informs us that the Registrar of Trade 
Marks has taken the extraordinary course of refusing to register 
certain of the well-known and universally-recognised brands 
belonging to a firm of Staffordshire ironmasters. The ground of 
refusal is that the brands are not trade-marks within the mean- 
ing of the Trade-Marks Registration Act, although the tenth 
section of that statute expressly provides that “any special and 
distinctive word or words or combination of figures or letters 
used as a trade-mark before the passing of this Act may be 
registered as such under this Act.” Obviously, the intention of 
this section was to save existing rights, and we cannot but 
regret that the Registrar should have attempted to exceed his 
powers in this direction. At the same time, we are convinced 
that Mr. Lack is acting with perfect good faith in the matter. 
Lord Cairns’ object in passing the statute was undoubtedly to 
facilitate proceedings for infringement, but if a virtually irre- 
sponsible “Censor of Trade-Marks ” is to be permitted to inter- 
fere with the registration of marks of world-wide repute, the 
sooner the Act is repealed the better, for manufacturers are in 
a worse position than they were before. The matter can hardly 
be allowed to rest where it is, and the approaching ironmasters’ 
quarterly meeting, which takes place on the 11th inst., will 
furnish a convenient opportunity for discussing the question in 
all its bearings. 


CO-OPERATIVE COAL MINING, 

REcENT events and the experience of a long period in the past 
would appear to demonstrate in the most conclusive manner 
that it is impossible for working men, as such, or their trade 
unions, per se, to enter into commercial enterprises with any 
measure of success, To say this, indeed, is to put a very mild 
construction on what have been the actual results in not a few 
instances, which anybody in business can readily call to mind. 
An engineering concern in the North, and a colliery undertaking 
in the Midlands, are cases in point, which are fresh in one’s 
memory, and most plain is the lesson they have taught. The 
Shirland Colliery of the South Yorkshire and North Derbyshire 
Miners’ Association is the latter of these examples, and it is, 
perhaps, the most signal failure on record of any like affair. The 
Association bought the pit, which is in Derbyshire, hardly two 
years ago, with the expressed intention of working it in order to 
see for themselves what the actual profits of the coalowners 
were. The price of the colliery was £70,000, of which the Asso- 
ciation have paid nearly one-half, and undertook to pay off the 
balance by meeting periodical debenture bonds as they fell in, 
but has never been able to fulfil any part of the latter of its 
engagements. The debenture holders, some time ago, stepped 
in, and offered to tind some £10,000 to carry on the pit for six 
months under the management of a Derby engineer, but 
appears to have been unable to do so, as it is now announced 
that the colliery has changed hands, and no longer belongs to 
the Association. Under these circumstances, which hardly admit 
of any explanation—there is no wonder that the East Derby- 
shire miners are seceding almost en bloc from the old union, and 
are forming a union of their own. The affairs of the colliery 
have never been fully explained, but certain items which have 
transpired throw some light on the causes of its unsuccessful 
working. For instance, it is stated that in the eleven months 
ending May 24th, 1876, 64,943 tons of coal were got, at an 
average cost of 12s, 8d. per ton, for the Blackshale, and 10s. 7d. 
for the Tupton seam, whereas the selling prices were respec- 
tively 10s. 8d. and 6s. 5d. per ton. In Easter week last year the 
Blackshale coal cost 17s. 5d., whilst it sold for 8s. 9d. only. 
With these facts—which are vouched for—before us, there need 
no longer be any surprise that the pit has not paid. One 
matter, however, is, to say the least, singular, and it is that the 
men’s wages are put down at prices varying from 5s. 8d. to 
8s. 1d. per ton for coal getting, whereas in all the recent con- 
tests with the coalowners, the rate of wages has been said to be 
2s. 8d. to 3s. 6d. per ton only. There is not only a distinction 
but a difference here, and we should be glad to see it explained. 








THE LARGEST ROASTING JAcK IN ENGLAND.—Messrs, Feetham, 
of Soho-square, are at present engaged in fitting up a jack for the 
kitchen of the residence of the Duke of Westminster known as 
Eaton Hall, It is 22ft. in length. The motive power is water, 
which is conveyed from the cistern to the water-wheel by a fin. 
pipe. The wheel is 4ft. in diameter and 5in. in breadth, and it 
sets in motion six horizontal and four vertical spits. Over the 
wheels which communicate motion to the spits are five oil-boxes. 
The jack is capable of cooking about a ton of meat. It is entirely 
under the control of the cook, who can regulate its speed by 
simply turning a water tap. The wheel will not be hidden from 
view, and will be enclosed in a glass case, and surmounted by an 
arch in ornamental brickwork. The design, with some few altera- 
tions, is that of Mr. W. Eden Nesfield, who has also supplied 
working drawings of the machinery, 





THE SEVERN BRIDGE. 
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Tux above illustration, prepared from a photograph taken 
about six weeks since, will give a good idea of the progress made 
in the erection of this important structure. We have referred 
at length to this work on another page. 








KING’S PATENT RAIL KEY. 


Tuk accompanying illustration will explain itself. It shows 


a new key now being introduced by the Patent Railway Key | 


Company, Low Quay, Blyth, Northumberland. It will be seen 
that it differs from the ordinary key in the shape, and in being 
split at the end. The consequence is that when driven well 
through the chair it opens slightly by its elasticity, and will not 
work back. The two jaws are practically in contact, however, 
when the key is home, so that the bearing against the rail is 


GENERAL VIEW OF KEY 











quite solid. This key has now been in use for some time, and 
seems to have given excellent results, For example, on the 
London and Brighton Railway it has been in use since May, and 
we have before us ample testimony to the fact that it has given 
the engineers of the line satisfaction. It has also been tried on 
several other lines, and in no case can we find that it has disap- 
pointed the hopes of the inventor. It would seem, therefore, 
that it is worth the attention of railway engineers. 











Mr. Nett Dow on Prorection.—In England it is rare indeed 
to find an apologist for poly. A Protectionist is as much 
a thing of the past as the law for the benefit of the Rochdale 
Anan makers, which compelled all corpses to be buried in that 
comfortable material. Mr. Neil Dow’s assertions are not all 
worthless, for there are many business qualities of the citizens of 
the United States which Englishmen may with advantage copy. 
He says: ‘‘ The Americans are not so stupid and stolid as not to 
see where their interests lie,” and he further says that ‘‘ they are 
sharp enough to perceive mistakes, and_have common sense 
enough to change their go oh But Mr. Dow, I think, is mis- 
taken when he says that trade is better in the States than here. I 
have good opportunities of knowing—at any rate as regards the 
mechanical trades—and I can assure him that men are returning 
from his country to ours, and the unanimous cry is that with all 
the high wages turners and fitters are poorer there than here, owing 
to the high prices of clothingand houserent. With all the manu- 
facturing facilities possessed by the United States, I have yet to 
learn that they are able to make iron steamboats cheaper than they 
can buy them in Liverpool or Glasgow; and I venture to submit that 
all the iron steamboats made at all the ports of the States since 
the Declaration of Independence will not equal the tonnage made 
in one ordinary year in the port of Glasgow. This feeble — 
of naval engineering in the States can be clearly traced to the pro- 
tective garotting policy of its legislators. Until the mistaken 
notion that gold is wealth can be driven out of an American’s 
head, there is no hope of arriving at truth. If he can be per- 
suaded to read even ‘Robinson Crusoe,’ he will find the 


to a hungry man who had more gold than food and clothing. 
Three hundred years ago the Spaniards thought that gold was 
wealth, and they passed a law prohibiting its export under the 
nalty of death. It soon took double the quantity of gold to 
| ne a house or a loaf, and the most miserable consequences ensued. 
Mr. Dow speaks with reasonable pride of the ironmongery goods to 
be seen in the shops of the United States of their own manufac- 
ture. The Americans sell machinery better than we in England do. 
If they make a good tool or implement they introduce it with great 
ability to the man who wants or is likely to want it. A few years 
ago it was considered infra dig. fora large bes greg | firm to 
advertise or publish circulars, and it has been said of a late firm of 
this city that orders were only received on Wednesdays from eleven 
to one. When the Americans have a good thing to sell they let 
everybody know it; they have their machine merchants, and 
devote far more attention than we do to the discovery of a cus- 
| tomer. The books of their mechanical tool makers are wonderful 
| productions, and their catalogue literature Ihave not seen at all 
| equalled by the tool makers of this country. Allow me to give 
| one illustration of the advantages the Americans derive from their 
| system of advertising. I know a man near Oldham who will make 
| a small hand drilling machine for £5, and who sells a few occa- 
| sionally. The same hwy 2 only very much lighter, is made in the 
| United States; it comes here heralded by an illustrated circular, 
| a man is appointed who earns a living by selling such things, and 
in consequence of superior commercial enterprise the American 
| one sells at £6 10s. The American tools which are being sold in 
| this country are dear; some of them are very gocd and many are 
| worthless scrap, but all dear, and yet they well well. It has filled 
| me with astonishment to see lathes, drilling machines, chucks, 
| slide rests, and other goods command high prices, simply because 
| the Americans take the trouble to let people know what they have 
| to sell, nicely illustrate it, and carefully give dimensions and prices. 
| If you want to buy similar goods from English toolmakers I can 
| name, it takes as much trouble to get at prices and particulars as 
| it does to extract an ancient tooth.—Mr. W. H. Bailey in the 
| Manchester Examiner. 


THE METEOROLOGICAL SocteTy.—The usual monthly meeting of 
this society was held on Wednesday, December 20th, at the Insti- 
tution of Civil Engineers, 25, Great George-street, Mr. H. 8. 
Eaton, M.A., president, in the chair. Rev. C. C. evallier, T. 
Goudon, and Rev. T. H. Quelch were balloted for and elected 
Fellows of the Society. The following papers were read :—‘‘ On 
Observations with the Psychrometer,” by Dr. R. Rubenson, 
(translated from the Swedish and abridged by Dr. W. Doberck). 
This paper contains an account of the instructions issued to the 
Swedish observers in order to obtain trustworthy results from the 
physchrometer, or dry and wet bulb hygrometer. These instruc- 
tions, however, do not differ from those followed by English 
observers at the present time. ‘‘ Contributions to Hygrometry :— 
The Wet Bulb Thermometer,” by William Marriott, F.M.S. This 

aper contains the results of observations made with several wet 
bulbs, in. different positions, and under different conditions, 
which were carried on in order to determine what a wet 
bulb thermometer should be. Ten thermometers were used 
as wet bulbs and three as dry bulbs. With three wet bulbs 
the water receptacles were placed at different angles; but 
it was found that the readings were not affected by the posi- 
tion of the water receptacle, others were used with different 
thicknesses of muslin and conducting threads; but it was shown 
that the thermometers with the thinnest muslins always gave the 
lowest readings. Three pairs of dry and wet bulbs were used, one 
with a closed water reservoir 6in. from the dry bulb, the other two 
having open reservoirs which were respectively 3in. and lin. from 
the dry bulbs. It was found that the dry bulbs of the two latter 
read lower than the former in fine dry weather, but when the air 
was damp, and during rain, they generally read higher. The wet 
bulbs of the latter read a little higher than the former ; this was 
mostly the case in damp weather. In conclusion, the author sub- 
mitted for — certain regulations for the management of the 
dry and wet bulb thermometers in order to secure comparable 
results, ‘‘ Visibility,” by the Honourable Ralph Abercromby, 
F.M.S. Visibility, or unusual clearness and nearness of distant 
objects, is a very trustworthy prognostic of rain in this and many 
other countries. The usual explanation that much moisture 
increases the transparency of the atmosphere is not borne out by 
observation. In this country great nearness occurs on a clear, 
brisk day, when hard masses of cloud shade the glare of the sky 
from crossing direct light sent from distant objects, and make 
clearness so great as to give the impression of nearness. The kind 
of rain which immediately follows nearness is, in short, sharp 
showers, but unsettled weather often follows later. The synoptic 
conditions of nearness in this country are either straight isobars, 
or the edge of anti-cyclones, neither of which are associated with 
settled weather. ‘‘ Description of a Meteorographic Model,” a 








letter from the late Commodore M, F, Maury, Hon, Mem, M.8., 


alphabet of values, and see how useless Spanish gold was | to Captain H, Toynbee, F.R.A.S, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


$215. A new or improved means or apparatus for Preservine Pencits 
and other writing implements employed for acholastic or other pur- 
poses, William Winter, Leeds, Yorkshire.—15th August, 1876. 

4501. A new method of DererMininG the VeLocities of Rotatine Bopies, 
such as wheeis and axles of machinery, and for certain parts of the 

~ apparatus used in that method, George Sydenham Clark and Herbert 
McLeod, Cooper's Hill, Staines. —21st November, 1876. 

4809. An improved RoLLer or Rrvk Skate, James Page and George Wells, 
South-street, Finsbury, London. 

4811. Improvements in Srups, Sotrrarres, Porses, Clasps, GLoves, Bacs, 
Harness, and other fastenings or ornaments of dress, John Crompton 
Weeks Jefferys, Tottenham Court-road, London. 

4813. Improvements in Wixpine Macurixes, William Muir, Glasgow, 
Lanarkshire, N.B. 

4815. An improved Rorary Evers, Pierre Bernard Martin, Bordeaux. 

4817. Imprevements in automatic apparatus for SepaRaTinG WaTER from 
Arm or Stream or other tluid under pressure, David Gray, Coatbridge, 
Lanarkshire, N.B. 

4819. Improvements in CLors Ratstvc Macurnes, Thomas Kilner Mellor, 
— Bridge, and Squire Beaumont, Paddock, Huddersfield, York- 
shire. 

4821. Improvements in the manufacture of Horsesnogs, and in the 
machinery or apparatus employed therefor, Hugh Martin and Robert 
Robertson, Coatbridge, Lanarkshire, N.B. 

4823. An improved machine for UurTiING FiLEes, Maurice!}Mondon, South- 
street, Finsbury, London. 

4825. Improvements in WaLkine-sTick Guns, Alexander Melvilie Clark, 
remearpiaate, London. —A communication from Célestin Dumonthier, 

aris. 

4827. Improvements in Horse-rakes, Edward Tenney Bousfield, Bed- 
ford, Bedfordshire —13th December, 1876. 

4829. Improvements in Sarery or Escapr Vatvss, Carl Friedrich Heinrich 
Bollé, Manchester. 

-. Improvements in Saurries for Sewine Macutyes, John Morton, 


4833. Improvements in the manufactureof Pruxe Wine, William Thomp- 
son, Clare Hall, Raheny, Dublin. 

4835, Improvements in mashinery for Comprne Corton and other fibrous 
materials, Edouard Jules Joseph Lecwur, Manchester 

4837. Improvements in KNire-CcLEANING Macutnes, George Kent, High 
Holborn, London. 

4839. ay pee processes for Optarsinc CoLourtnc Martrers or of pro- 
cesses for obtaining novel colouring matters, Charles Girard, Edmond 
Willm, and Gustave Bonchardat, Paris. 

4841. Improvements in the means or apparatus for working RaiLway 
SicNats, Frederick Cheeswright, Brixton, Surrey. 

4843. Improvements in apparatus for ReorstTertnc the Numser of Pas- 
SENGERS entering in or upon or leaving conveyances and passage ways 
and the fares or tolls taken, Victor Isidore Feeny, Brixton, Surrey. 

4845. Improved combination of IncREprEeNnTs or Compounns for curative 
purposes, Elizabeth Spink, York, Yorkshire. 

4847. Improvements in CruciB_es and portable furnaces for the same, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Alexandre Jules Plichon and Casimir Louis Thuau, Paris.—14th 
December, 1876. 

4851. Improvements in the production of Picments, Peter Cannell Bunn, 
Stoke Ferry, Norfolk. 

4853. Improvements in VeLocipepes or Bicycies, William Frederick 
Burleigh, Cold Harbour-lane, Camberwell, Surrey. 

4855. Improvements in Locks, Solly Hirsch and Moritz Stern, Birming- 

m —A communication from Jules Joseph Schreiber, Paris. 

4857. Improved agricultural apparatus for FacitiTaTinc the use of 
CuLtivaTINnG and other agricultural implements, Samuel Everard Woods 
and Arthur Henry Whewell, Leeds, Yorkshire. 

4859. Improvements in the apparatus for the artificial production of Ick, 
Grosvenor du Vallon and Jules Csete, Birmingham. 

4866. Improved apparatus for Lowertne Saips’ Boats, Frederick Robert 
Augustus Glover, Bury-street, Westminster, London. 

= — in Srirrups, Francisco del Riego,' Regent-street, 

mdon. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


4938. Improvements in the manufacture of Hottow Merat Rotts and 
Tubes, William Robert Lake, Sonthampton-buildings, London.—A 
communication from the American Tube Works (Inccrporated), Boston, 
Massachusetis, U.S.—2lst December, 1876. 

4945. Improved apparatus for Dry«se Bone-BLack, Alexander Melville 

k, Chancery-lane, London.—A communication from Lewes Colwell, 
New York, U.S.—-22nd December, 1876. 

4995. Improvements in the manufacture of Matt Syrup or Extract, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from Oscar Finn Boomer and Henry Rice Randall, Brooklyn, 
New York, U.S.—26th December, 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 


4252. Borriss, Frederick Horner, William Whitfield, and Joseph Sibley, 
Manchester.—27th December, i873. 

4253. SicNattive, Heury Pignel, Amiens, France.—24th December, 1873. 

107. Emprowerine, &c., William Edward Gedge, Wellington-strect, 
Strand, London.—8th January, 1874. 

n° ee Izon, John Gay Newton Alleyne, Alfreton.—12th January, 
1874. 


4290. Notritive Hyerenic Compounps, Bristow Hunt, Serle-street, 
Lincoln’s-inn, London.—31st December, 1873. 

4279. Ratsine, &c., Water, John Collis Browne, The Cedars, Hampton 
Wick.—30th December, 1873. 

4287.. MouLps, James Mackintire, Cambridge, Massachusetts, U.S.—31st 
December, 1873. 

23. HypDronetres, &c., William Burnet Robins, Ladbrooke-grove, London. 
—2nd January, 1874. 

31. Parntinc, &c., William Sutherland, Manchester.—2nd January, 
1874. 

202. Froatinc Docks and Pontoons, Josiah Latimer Clark and John 
— Westminster-chambers, Victoria-street, London.— 15th Janu- 
ary, 1874. , 

264. Meta Movtps or Dies, Arthur Maw, Broseley, Salop.—2lst Janu- 
ary, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 


3747. Rotitise and Crusuinc Metas, Francis William Webb, Bolton.— 
27th December, 1869. 

3764. Piers or Supports, Henry Nathan Maynard, Crumlin.—30th 
December, 1869. 

34. ReceneratTinc Hot Brast Stoves, Charles William Siemens and 

ward Alfred Cowper, (ireat George-street, London, and Charles Coch- 

rane, Ellowes, Upper Gornal.—5th January, 1870. 

3757. CrapE, Robert Henry Kay and Alfred Thomas Richardson, Mob- 
berly.--29th December, 1869. 

3770. Steam Borers, James Howard and Edward Tenney Bousficld, 
Bedford.—30th December, 1869. 

9. Concrete Bui_pios,.Charles Drake, New Kent-road, London.—lst 
January, 1870. 

23. — Nets, &c., Henry Bernoulli Barlow, Manchester.—4th Janu- 
ary, 1870. 

232. FLoor Cramps, Francis James Barnby, Hull.—25th January, 1870. 





Notices of Intention to Proceed with Patents. 

4722. Sarety Va.ves, Robert Chapman Anderson, Wood Green, London. 
—6th December, | 376. 

4730. SicwaLiinc, Nathan Stocks, Preston.—7th December, 1876. 

4785. Piain and Fancy Cuiorus, &., George Rydill, Pontefract Vilia, 
Highgate, London.—11th December, 1876. 

4860. PREVENTING AcciDENTS, Robert Ramsay and Edmund Mills Hann, 
Carlin Howe, Brotton, Yorkshire.—15th December, 1876. 

4903. Locks, Carl Pieper, Dresden.—A communication from August W. 
O. Kleinau.—19th December, 1876. 

3215. Preservine Pencits, William Winter, Leeds.—15th August, 1876. 7 

3248. Propucine Patxtinos, Alexander Browne, Southampton-buildings, 
London.—A communication from Messrs, Gustave Cleis and Co.—18th 
August, 1876. 

= —— Storrers, William Rushworth, Idle, Leeds.—19th August, 

876. 

3289. Furnaces, Paul Charpentier, Boulevard de Clichy, Paris. 

3290. Imitation Leatuer, John Harrington, Ryde. 

3293. Preventinc SMoKE, William Robert Lake, Southampton-buildings, 
London.—A communication from James Todd. 

3300. Rotier Skates, Edward Samuel Eyland, Bristol. 

3301. MemoranpUM TaBLETs, Alexander Browne, Southampton-buildings, 

mdon.—A communization from Achille Chaumette, Joseph Delpéche, 

and Jean Baptiste Fosty.—22nd August, 1876. 





8805. Crrcutatinc Devices, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Benjamin Seabohm Koll, 
—23rd August, 1876. 

ease Sewace, &c., Joe Frost, Huddersfleld—26th August, 
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3369. Wooten Surrts, Louis Davis, Chadwell-street, Myddleton-square, 
London.—28th August, 1876. 
$401. Fire-Bars, Edwin Powley Alexander, Southampton-buildings, 
London.—A communication from Alphonse Edouard Wackernie.—2yth 
August, 1876. 
3436. Sotiraires, &c., Frederick Weintraud and Richard James Secundus 
Joyce, Aldermanbury, London.—3lst August, 1876. 
3159. Scorntne BruviaRps, William Walton, Denton. 
= Grinpinc Mitt, Alexander Anderson and David Thirsk, Aber- 
een. 
3468. CLEANSING Gran, William Tasker, Halifax.—A communication 
from Charles Antoine Duprez. 
3473. Printive Fasrics, Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from Eugéne Boeringer. 
3174. Mowrne Macutnes. Thomas Green, Leeds. 
3476. Dressine Skerns, &c., William Robert Lake, Southampton-build- 
ings, London.—A ,communication from César Corron.—2nd September, 
876. 


court, St. Mary Axe, London.—A communication from Louis H. Gano, 

3485. Purification of Gas, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Alfred Antoine Pantin Mallet.—4th 
September, 1876. 

3490, CaRPeTs aud Rvas, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Messrs. E. Trotry Latouche.—5th 
September, 1876. 

3538. Sewinc Macurnery, Howard Pratt Garland, San Francisco, U.S.— 
8th September, 1876. 

3507. ILLUMINATED ADVERTISEMENTS, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Charles Antoine Bourquin and 
Gérard Théodore Van-Heers.—l4th September, 1876. 

3684. Connectine Rotiine Stock, Frederic Barnes, Sulham, Reading.— 
20th September, 1876. 

3735. Toots for Beve iise, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Jason Smith and Charles Clarence 
Foster.—25th September, 1876. 

3764. Frock Paper, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Félix Philippe Follet.—27th September, 1876. 





3801. Screw Tureapinc Borries, &c., Alexander Melville Clark, Chan- | 


cery-lane, London.—A communication from Pierre Cyprien Krebs.— 
29th September, 1876. 

3846. Currine Sucar, Benjamin Joseph Barnard Mills, Southampton- 

a London.—A communication from Victor Astier.—4th October, 
oo 

4018. Saprrows, Bristow Hunt, Serle-street, Lincoln’s-inn, London.—A 
communication from Thomas Henry Asbury.—18th October, 1876. 

4116. OxNAMENTAL MeTaLtic Srxips, William Nokes, Aston, Birmingham. 
—24th October, 1876. 

4151. Power Looms, Alexander Chalmers Dickson, Peebles. 

4158. Rottinc Meratcic Hoops, &., William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—A communication from Bernard Lauth. 
—26th October, 1876. 

4246. Vatve Gear, John Wesley Hackworth and Albert Hackworth, Dar- 
lington.—2nd November, 1876. 

4331. Cast Metat Poutteys, Peter Jensen, Chancery-lane, London.—A 
communication from Augustus Lea Bricknell and Alexander Allison 
Hall.—9th November, 1876. 

4509. ARmOUR-PLATEs, John Henry Johnson, Lincoln’s-inn-fields, Lon- 
a communication from Messrs. Marrel Brothers.—21st November, 

876. 

4538. Removine Dirt frem Carpets, George Somerville Norris, Chancery- 
lane, London.—22nd November, 1876. 

4553. Sauicitic Acrp, Ernst Schering, Berlin.—24th November, 1876 

4566. Acruatine SLipE VaLves, John Nicholas Floyd, Handsworth.—25th 
November, 1876. 

4647. Boor CLeaninc Macuines, Thomas Biggs, Leigh Woods, Clifton — 
30th November, 1876. 

4654. TrEaTING VeceTaBLe Fisres, John Swinton Butler, Percy-street, 
London. 

4655. AnILInE Dres, John Swinton Butler, Percy-street, London. 

= ee Piers, &c., Richard Cail, Newcastle-on-Tyne.—lst Decem- 

, 1876. 

4701. Worxtvo Buooms, &c., Percy Graham Buchanan Westmacott, Els- 
wick, Newcastle-on-Tyne. 

a eee IxstauMENts, John Thom Wright, Glasgow.—5th Deeember, 


‘ 

4715. SEAMLESS MetaL Tvses, Eric Hugo Waldenstrém and William Sum- 
mer, Manchester.—6th December, 1876. 

4761. ARMoUR-PLATES, John Henry Johnson, Lincoln’s-inn-fields, Lon- 
don.—A communication from Messrs. Marrel Brothers.—8th December, 
1876. 

4783. Rotter Skates, James Mackay, Liverpool.—11th December, 1876. 

4797. — Heury Septimus Coleman, Chelmsford.—12th Decem- 
ber, 1876. 

4821. HorsesHors, Hugh Martin and Robert Robertson, Coatbridge.— 
13th December, 1876. 

4833. Prune Wive, {William Thompson, Clare Hall, Raheny, Dublin.— 
14th December, 1876. 

4938. Hortow Metat Rotts, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from the American Tube Works 
(Incorporated).—21st December, 1576. 

4945. Dryinc Bowne-Biack, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Lewis Colwell.—22nd December, 1876. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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ABSTRACTS OF SPECIFICATIONS. 


1890. Manc.inxe, Wrincixa, anp Dryine, Z. Barnes, EB. Salmon, and J. 
8. Sawrey.—. 5th May, 1876. 
Making rollers solid or hollow of iron or steel, coated thickly with anti- 
corrosive metal or composition, or coating wooden rollers with such 
sheeting or tubing. 


1898. Treatment or SewaGe, C. Rawson and J. W. Slater.—Dated 5th 
May, 1876. 

This invention consists, First, in using for the treatment or purifica- 
tion of sewage and other matters by precipitation, or otherwise, solutions 
of hydro-fluosilicic acid, hydro-fluoboric acid, and the fiuorides, the 
silicofluorides, borofluorides, tantalofluorides, and titanofluorides Jf 
aluminium, iron, manganese, and zinc, and ‘solutions of slag, lava, 
Farnham rock, and cryolite in hydrochloric acid. The invention con- 
sists further of improvements in making hydro-fluosilicic acid, the 
fluorides or silicofluorides of aluminium, iron, manganese, and zinc, and 
the titanofluorides of iron and alumina. The invention consists further 
in making substitutes for alum and salts of alumina, by dissolving in 
hydro-fluoric acid slag, lava, Farnham rock, or eryolite, or other minerals 
of similar composition, and the using the said products in the treat- 
ment of sewage. The invention consists further in mixing the aforesaid 
fluosilicic acid, or the hydro-fluoboric acid, or the fluorides, silicofluorides, 
tantalofiuorides, or titanofluorides of iron, manganese, or zinc, or solu- 
tions of slag, lava, Farnham rock, or cryolite with a suitable absorbent, 
so as to make a mixture in a solid form. The invention consists further 
in making charcoal by mixing sewage deposit and other nitrogenous 
matters or carboniferous matters with certain phosphates or sulphates, 
and carbonising the mixture. 





1894. Enoravine anv Carvine, J. B. Fenby.—Dated 5th May, 1876. 
This invention ists of hanism resembling two pantagraphs, 
one in a horizontal and the other in a vertical plane. They have inde- 
pendent adjustments, so that the raised or sunken portions of the work 
produced may be made relatively higher or lower than those of the 
pattern or dummy. For executing undercut work, the table carrying 
the pattern and material to be operated upon is provided with face 
plates, which may be tilted, so as to incline the dummy and the material 
operated upon to the tracer and drill or cutter respectively. In some 
cases these face plates are geared together so as to move simultaneously, 
The drill or cutter may be driven by a band or by compressed air, and to 
reduce the friction of the drill in its bearing, an annular bearing is inter- 
posed between it and the fixed bearing. The annular bearing is turned 





| at about one half the velocity of the drill, and the friction is thereby 
| greatly reduced. 


1896. Securninc rue Knoxss or Locks, W. P. Wyatt.—Dated 5th May, 
1876. 


According to these improvements, to the screw end of the spindle of a 
lock, latch, or other similar fastening a circular nut is fitted, for the 
purpose of adjusting the fixed handle or knob in its proper position on 
the door, One end of the circular nut is made to fit accurately into the 
loose knob or handle, and has a flange upon it. The other enc is made 


~ | to revolve freely in, and is secured to a rose which is fixed upon the 
3477. Ratsinc and Lowertne Wixpow-sutnps, Charles Dawbarn, Bury- | 


| the inside of the covering rose. 


door, The loose knob is made with a square opening the size of the 
spindle, and 1s arranged to receive the end of the circular nut. A screw 
thread is cut in the knob, and a rim formed to conceal the method of 
fixing. In order to secure the loose knob or handle to the spindle, a 
revolving flanged nut is placed between the fiange on the circular nut 
and the fixed rose. The fixed rose is provided with a circular rim, which 
has a screw thread cut on its outer side to receive the screw thread on 
A small opening is cut in the circular 


| rim to allow the revolving flanged nut to be easily turned. 





| and may be filtered. 


1897. Warrina anv Beanie, 7. P. Young and J. Fletcher.—Dated 5th 
May, 1876. 

This invention consists of an improved arrangement of the creel, 
warper heck, guide rollers, measuring roller, verge lease, expanding reed, 
and drum forming a warping machine, and combining therewith the 
beaming machine. 

1898. Founpry Furnaces, H. Ford.—Dated 5th May, 1876. 

The features of novelty in this invention, which reiates to those descrip- 
tions of cupola furnaces which are divided into an upper melting chamber 
and a lower or purifying chamber, consist in making the upper chamber 
of a tapered form, and in so arranging the air chamber and the tuyeres 
that some of them shall give the air or blast a circular motion round the 
melting chamber, whilst others blow downwards perpendicularly through 
the opening between the two chambers, and in so doing carry off all slag 
and other impurities, and assist in purifying the metal. 

1899. Smecrine Meats, A. L. Dowie.—Dated 5th May, 1876. 

This relates, First, to the construction and arrangement of apparatus 
for burning fuel. Secondly, to a simple and effective means of intro- 
ducing steam under or above the grate bars into the furnace. Thirdly, to 
fixing open tanks or water holders under the furnace, so as to be acted 
upon by the waste heat, and the steam carried by the ordinary draught of 
air through the grate bars into the frechamber. Fourthly, to an arrange- 
ment of retorts ur crucibles for the smelting of metals and from the ores; 
and Fifthly, to apparatus for the saving of the loss of zinc during the 
process of smelting from the ores. 

1900. Execrricrry, /. L. Pulvermacher.— Dated 5th May, 1876. 

This mainly relates to carbon vessels capable of containing moistened 
salts without stopping up the pores through which atmospheric air can 
pass 
1901. Recrirication or Spirits, F. Walton.—Dated 5th May, 1876. 

This provisional specification describes convenient arrangements of 
apparatus for the redistillation of spirits at low temperature in vacuo, 
with a view to the separation of fusel oil, or such like impurity, 

1902. Stipe Vatves, 7. Blinkhorn and B. Browning.—Dated 5th May, 
1876 


510. 





This provisional specification describes a slide valve of a cylindrical 
form ; it receives to-and-fro motion from an eccentric and is turned 
partly round by the governor. The parts are inclined, and hence the 
partial rotation of the valve varies the cut off. 

1903. Surps’ Compasses, W. Clark.—Dated 5th May, 1876. 

The invention consists in constructing compasses with one or more cir- 
cular magnets composed of concentric rings, which may be made semi- 
spherical, spheroidal, or spherical. 


1904. Carponare or Sopa, D. Solvay.—Dated 5th May, 1876. 

This invention relates to a process described in the specification of 
letters patent granted to the inventor bearing date 1lth December, 1863, 
No. 3181, and 18th May, 1872, No. 1525, and which process, as further 
improved, is described in a provisional specification filed by him the 8th 
of March, 1876, No. 999. It relates, First, to the distillation of ammonia, 
and consists of two apparatus for the purpose; the first consists of a dis- 
tilling column for distilling without lime, and a series of distilling boilers 
for distilling with lime; the boilers communicate by means of a dis- 
tributor, and may be isolated. The steam required for distillation passes 
through the boilers and then into the column, in which is a refrigerating 
worm. The liquid follows an opposite course, so that the residuum leaves 
the boiler at the part where the steam first entered. The entry of the 
liquid and of the steam is regulated by a float. After descending to the 
bottom of the column the liquid passes into a boiler just charged with 
lime provided with a basket which retains the unburnt lime. The lime 
is acted upon successively by the liquid, and the heat given off is used in 
the distilling column. The second apparatus consists of a single distilling 
column, the upper portion of which is similar to the column just de- 
scribed, the lower part being similar to the absorbing column deacribed 
in his patent of 1872. Between the upper and lower parts of the column 
are several cylindrical reservoirs containing quick lime. The liquor enters 
the reservoirs, dissolves part of the lime, and re-enters the column ; the 
action of the distilling apparatus is facilitated by forming a vacuum over 
the liquid which is to receive the ammoniacal gases. It relates, Secondly, 
to the preparation of the ammoniacal brine, and is applicable to the 
treatment of natural brines, and consists in adding lime to impure brine 
and agitating the mixture, and when the magnesia and lime in suspen- 
sion is precipitated adding thereto carbonate of ammonia. The process is 
preferably effected in two reservcirs; it also consists in purifying the 
brine whilst it is being saturated with ammonia. A receiver called a dis- 
solver is made to communicate with several reservoirs by pipes. To 
saturate the liquid in one of the reservoirs it is made to pass several times 
through the dissolver. When saturated the liquid is allowed to settle, 
and the salts of lime and magnesia are deposifed, the liquid is decanted, 
It is then cooled by passing through pipes. The 
apparatus for dosing the ammonia may be self-acting, and based upon the 





| increase in the volume of natural brine produced by each dose of 


ammonia it absorbs. The dissolver communicates with two reservoirs, 


| one for measuring the brine and introducing it into the dissolver, the 


| of ammonia formed in the reaction apparatus when salt is 





other for drawing out therefrom a corresponding quantity of ammoniacal 
brine. A double-lever motion and a float regulates the action. When the 
extraneous salts are removed from the brine sajt is added thereto to 
restore the saturation. The invention relates, Thirdly, to the addition of 
natural brine and salt im the absorbing apparatus in which the absorption 
of carbonic acid is effected, and consists in introiucing natural brine near 
the top of the said apparatus and salt at about the same part. The salt 
becomes soluble from carbonic acid being present. Fourthly, it relates 
to the dissolution of hydrochlorate of ammonia, and consists in dis- 
solving and separating from the bicarbonate the crystals of hydrochlorate 
ded, as the 
action of heat increases the solubility of hydrochlorate of ammonia much 
more speedily than that of bicarbonate of soda. He applies heat to the 
apparatus, and dissolves the crystals of hydrochlorate of ammonia with- 
out any remarkable loss of bicarbonate of soda, Fifthly, it relates to the 
filtration of the liquid containing the bicarbonate of soda, and consists of 
a continuous filter composed of a circular horizontal rotary cylinder 
divided into compartments, the bottom of which is —— of a filtering 
medium. The reservoir is placed upon a plate in which are holes under 
each of the compartments ; the said plate is supported by the cover of a 
stationary chest having in it the same number of holes less one. The 
liquid, poured into one of the compartments of the reservoir, filters into 
the chests by the action of a vacuum, the reservoir then rotates and the 
compartment moves forwards and is brought successively before several 
reservoirs, the first of which contains liquid and the last pure water. The 
bicarbonate is breviated by each of the said liquids and by the water, 
and when the revolution of the reservoir is completed the liquid it con- 
tains will have passed through the different stages of the operation, and 
there will be constantly in the different compartments liquid in all the 
stages of the operation. 

1906. Cieantnc Grain AND Seeps, AND Boutine Froor, J. A. B. Childs. 

—Dated 6th May, 1876. 

This improvement consists in giving the screen frames of the machine 
an upward concussive motion against stops by means of a series of 
springs, for keeping the screen cloth clean, to allow a free passage of the 
material being treated and air. 

1907. Lockinc Wasuer, W. Frost.—Dated 6th May, 1876. 

The improved washer is constructed of steel, and is made with one or 
more radial corrugations, and with a radial slit or opening which corre- 
sponds with the amount of corrugation, and with a central hole through 
which passes the bolt on which the nut is to be secured. 

1908. Temprrine Guass Borties, &c., C. D, Abel.—Dated 6th May, 1876. 

This invention has reference to the process of tempering glass by im- 
mersion while hot in a liquid bath, as described in patents Nos. 2788, of 
1874, and 2157, of 1875. The present improvements consist in tempering 
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bottles and other hollow articles by immersing them in an inverted posi- 
tion in the liquid bath in which is a bent tube, one limb of which enters 
the neck or opening of the bottle as it descends, while the other end 
opens into the air, so that as the bottle descends the air escapes freely 
out of the interior up the tube, thus allowing the liquid to enter 
freely and come in contact with the inner surface as fast as it 
comes in contact with the outer surface. According to another 
arrangement the neck or orifice of the bottle is closed by a stopper 
one immersion, so that only the outer surface is acted upon by the 
liquid. 

1909. Sewine Macurine, W. Martin, D. R. Dawson, and R. Orchar.—Dated 

6th May, 1876. 

The features of novelty which consitute this invention are, First, the 
cam and lever with tumbler for effecting the outward and inward move- 
ment of the thread barrel, also the sliding wedge or inclined surface for 
effecting that object. Secondly, the arrangements for lifting the weight 
or spring independently of the screw which draws in the thread barrel. 
Thirdly, the fixed inner guide for the needle. Fourthly, paies the 
axis of motion of the driving cone in the same plane as the axis of motion 
of the thread barrel. Fifthly, the arrangement of the improved presser. 
Sixthly, the friction gearing for driving the pitch chain, also the friction 
clutch for preventing an undue strain on the needle. 

1910. Raitway SicNnauiino, J. H. Bailey.—Dated 6th May, 1876. 

This invention has for its object more particularly the provision of 
more efficient means, whereby, in the event of the ordinary sight signals 
escaping the observation of the driver or guard of a railway train, either 
by reason of the prevalence of fog or from any other cause, his attention 
shall be called thereto by the sounding of an audible signal or alarm, and 
it consists in the application to the engine, or tender, or the guard’s van, 
or both, of peculiar sounding apparatus, with suitable projecting bars or 
levers in combination with appliances erected at the side of the line and 
which appliances are capable of being controlled both conjointly with, 
and independently of, the ordinary sight signals, so as to act upon the 
projecting bars or levers of a passing train and sound the alarm, thereby 
notifying to the driver or guard the proximity of a danger signal, and 
enabling him to act accordingly. 

1911. Rotter Skares, J. Cole and J. Cole, jun.—Dated 6th May, 1876. 

Front roller bracket is fixed and the other swivels on a fulcrum 
towards middle of foot, and has a stud working between springs and 
stops. 

1912. Brick Macuines, W. L. Grigg.~-Dated 6th May, 1876. : 

This invention relates to novel devices for filling the mould boxes with 
clay and compacting the clay therein ; for imparting pressure to the clay 
in the mould boxes from two different sides thereof, for compensating any 
irregularity or inequality of supply to the several mould boxes; and, 
finally, for expelling the finished bricks from the mould boxes and 
removing them from the mould table. The said improvements consist in 
combining a mould table and mould boxes, a pressure wheel mounted in 
spring bearings, a movable pressure plate, and pressure cams and toggle 
joint levers which impart pressure to the olay in the mould boxes from 
the lower side thereof ; also in combining a mould table and mould boxes, 
pressure cams and toggle joint levers, and yielding plungers for recessing 
ot panelling the bricks while pressing the clay from the upper sides of 
the mould boxes; also in combining a mould table and mould boxes, 
cams and levers, a vertically moving plunger, and a sliding plate to expel 
the finished bricks from the boxes. 

1918. Water Gavors, J. Smith.—Dated 6th May, 1876. 

The specification of this invention describes a cock in which two shells 
surround the plug with an annular space between the two shells, into 
which the steam enters, and with chamber behind plug to equalise pres- 
sure of steam thereon, The bottom plug of the gauge has two ways 
through it, one between water in boiler and gauge glass, and the other 
between gauge glass, chamber at back of plug, and tail cock, providing 
thus for blow through when required. 

1914. Grass, W. J. Hodgetts —Dated 6th May, 1876. 

This invention consists in ornamenting articles of glass so as to give 
their surface somewhat the appearance of fine wicker or basket work. 
The glass having been fashioned into a hollow long egg-shaped figure on 
the end of the “iron” or tubular rod, the said ‘‘iron” carrying the glass is 
fixed to the end of a horizontal screw capable both of rotating and 
advancing. A portion of highly heated glass being gathered upon a 
“ punty,” the pointed end of the highly heated glass is brought in con- 
tact with and made to adhere to the exterior of the glass on the “iron.” 
By the rotary and advancing motions of the “iron,” the glass on it 
draws off and coils upon itself at uniform distances apart, a tine thread 
of glass from the glass on the ‘“‘ punty.” The hollow glass thus wound 
round with an attached thread of glass is reheated and blown in ribbed 
or other moulds, whereby a series of ribs is formed on it. By the sub- 
sequent blowing process the parts of the glass between the ribs are 
distended more than the ribs themselves, and the ribs are thus left well 
marked and the threads passing over them are very distinct, while the 
threads between the ribs are less prominent. 

1915. Takixe Livesr Dimewsioys, J. Strick.—Dated 6th May, 1876. 

The novelty of the invention consists in mounting in a frame a fixed 
screw axis provided with a revolving wheel or dise which travels thereon, 
and a polygonal bar placed immediately above the same, the angular sides 
of which form scales, so that when the wheel or disc is advanced over 
surfaces on a chart or map, or over other lengths, the traverse of such disc 
will tell off as it advaices upon the screw axis the measurement or 
distance travelled by the periphery of such wheel. 

1916. Steam Borvers, G. Piedberus.—Dated 6th May, 1876. 

In hydraulic plate bending machines fixing the auxiliary plungers 
vertically in any required position or positions, enabling said plungers or 
pistons to be varied radially as to position. Enabling an overhead or air 
plunger to be employed in combination with auxiliary plungers below, 
and constructing the dies in such wise that they can be adapted to sundry 
suitable shapes as required. 

1917. Evecrric Stor-motions, @. Gledhill.— Dated 6th May, 1876. 

This is effected by means of a light or float lever which rests upon the 
thread when the same is unbroken. When a thread breaks, the lever 
falls and establishes a circuit. 

1918. Canpvesticks, C. 7. Price.—Dated 6th May, 1876. 

This consists in forming on the upright stem of a candlestick a screw 
thread, and in providing a surrounding cylinder or nozzle with an 
internal screw thread. One or more pins or spikes is or are preferably 
fitted to the top «f the stem. The stems and nozzles may be made of 
sheet metal, and the screw threads produced by rolling spiral grooves or 
headings thereon. 

1919. Writing Tarte or Secretarrr, M. H. Smith and J. T. Simpson— 
Dated tih May, 1376. 

The inventors provide an ordinary writing table supported by a narrow 
central stem or web which connects the table and feet thereof. The 
hinge or pivot to the table and to the feet two wings provided wit! 
receptacles for papers and books. 

1921. Drivine Banps, B. Renowlt.—Dated 8th May, 1876. 

Experience proves that no matter how stout the leather employed for 
driving bands of machinery, these bands never fail to stretch either by 
the action of the work they are called upon to perform, or by their 
compulsory use in damp places. The lengthening of the belt inevitably 
occurs after a limited usage, invariably entailing a shortening of the 
band, and consequently involving a more or less onerous labour, while at 
the same time the strength of the leather is impaired. The object of this 
invention is to remedy these defects in a simple and thoroughly efficient 
manner. With this view, therefore, the inventor applies two thin flexible 
bands of rolled steel to the belts, one on either side thereof externally, 
attaching them to the leather belts by means of rivets or their equiva- 
levts, lengthwise with the belt and equidistant. By this means the belts 
are rendered proof against all strain or the effects of damp. 

1922. Ironina Linen, W. Gladwyn.—Dated 8th May, 1876. 

The frame of the improved ironing machine carries, between a feed- 
board and a delivery board, a transverse trough-shaped iron, in the 
trough of which revolves a roller carried by movable arms centred on a 
driving shaft, which is actuated by suitable gearing so as to rotate the 
roller in the bed of the iron. This arrangement allows also of the roller 
being lifted from the bed without ungearing it by depressing a footboard 
to allow of the fabrics to be ironed being placed between the roller and the 
bed of the iron, which is heated from underneath by gas. 

1923. Stream Traps, 4. Barff and A. Bradshaw,—Dated 8th May, 1876. 

This invention is intended to remedy the faults that exist in steam 
traps that work through the expansion of alcohol or other spirit, as the 
advantage of this invention is perfect immunity from damage or ex- 
plosion of the vessel containing explosive spirit. A vessel for receiving 
the dirt that is conveyed along with steam. Also a valve for outlet, 
so that it can at all times be got at and examined when in action. 

1924. Sarery Vatves anv Inpicatinc Low Water, 7. Mitchell and M. 
Mitcheli.—Dated 8th May, 1876. 

The features of novelty in this invention consist in the employment of 
an enclosed chamber communicating with the steam and water space of 
the boiler and with a mercurial chamber, which acts as a valve for con- 
trolling the admission of steam to an india-rubber diaphragm connected 
to the lever of the safety valve, and thus to relieve the safety valve in 
case of over pressure, the lowness of water being indicated by the same 
apparatus coytrolied by a plunger connected to the extremity of a 
counterbalance lever and working in a cylindrical compartment com- 
municating with the mercurial chamber. A modification being applicable 
2 2 relief apparatus, acting as a safety valve for domestic hot water 

ers, 
1925. Transmittina Rotary Morton, J. Mabson.—Dated 8th May, 1876. 
invention relates to portable apparatus for transmitting rotary 


motion to various appliances, such as horse grooming, hair brushing, and 
deck scrubbing machines, drills, washing hines, sewin § 
and other like appliances, and it relates more ey to supporting 
the apparatus by the human body and making it easy of movement in 
various directions when required and firm when necessary. 

1926. VeLocirepes, J. H. Nobb.—Dated 8th May, 1876. , 

The features of novelty in this invention consist, First, in making the 
seat of the velocipede to move up and down on a | mgpesd and in connecting 
such movable seat with discs of metal pawls and ratchet wheels. 
Secondly, in operating the said mechanism partly by the feet of the rider 
and partly by throwing his weight on to the seat and removing it therc- 
from alternately by rising from his seat as in horse riding. Thirdly, in 
causing the alternate up and down movement of the arms on which tho 
rider’s feet rest in combination with the movement of the seat to effect 
continuous rotary movement of the wheels of the velocipede and propul- 
sion thereof as desired, 

1927. Manuracture or Cutorine, H. Deacon.—Dated 8th May, 1876. 

These improvements consist in absorbing hydrochloric acid gas from 
any such mixtures of gases containing it, as any of those mixtures of 
gases resulting from the manufacture of sulphate of soda by means of 
sesquioxide of iron impregnated with a salt or compound of copper, all 
being heated to a temperature of about 400 deg. or 500 deg. Fah., and in 
then raising the temperature of the absorbent materials and exposing 
them to a current of hot air, whereby the absorbed hydrochloric acid gas 
is given off and partly decomposed, and chlorine liberated therefrom. 
1928. Perroteum Cooxinc Apparatuses, F. Wirth.—Dated 8th May, 

1876. 

This improved apparatus consists of a cooking pot of enamelled cast 
iron provided with two handles and a semicircular top, on which rests a 
cover of strong tinned sheet iron. In orderthat this cover may be well 
secured on the pot the same has two downwardly bent flanges, between 
which the rim of the pot fits. For hermetically closing the groove formed 
by the said two flanges the inventor provides a packing ring of paste- 
board impregnated with caoutchouc, The pot is covered with sheet iron. 
The petroleum lamp, which has a round or a flat burner, is arranged in 
the support or foot on which the whvle apparatus rests. A valve is 
placed in the cover of sheet iron, which valve prevents an excessive 
pressure in the cooking pot. 

1929. Provectites ror OnDNANCE, W. R. Lake.—Dated 8th May, 1876. 

This invention relates to solid shot and shell used in connection with 
rifled cannon. According to this invention a projectile is made with a 
semi-sub-calibre puncturing portion of a form projecting from a base or 
sabot cast in one piece with it, the sabot being of full calibre, and pro- 
vided with windage appliances and supporting points. 

1980. Treatine Sewace, W. Clark,—-Dated 8th May, 1876. 

The invention consists in recovering either the whole or a portion of 
the soluble salts contained for use as manure. Also in obtaining a solid 
manure from the mud or slime. Two alternative methods of treatment 
are described. 

1981. Evecrro-Macnetic Exowes, W. Clark.— Dated 8th May, 1876. 

This invention consists in the combination with the magnets of an 
electro-motor of a rotary shaft or hub provided with a suitable number of 
T-shaped armatures, consisting of radial spukes or arms, terminating in 
rectangular ends or cross-heads, each of said armatures being separate 
and distinct in itself, and having no metallic connection with any other 
armature, except what may exist through a common hub, whereby the 
inventor is enabled to produce an electro-magnetic motor which is free 
from any back pull, and, consequently, one which is very powerful and 
efficient in all respects. 

1932. Looms, F. G. Brewer.—Dated 8th May, 1876. 

Driving the card barrel directly from gearing and causing the cards to 
act on movable lever, whereby the hooks are thrown at proper intervals 
in and out of gear, with blades working in horizontal frame. 


1933. Sait anv Ropine Twines, R. Sutton and R. Sutton.—Dated 9th May, 





1876. 

The object of this invention is to treat the yarn and twine in the course 
of its manufacture in such a manner as to obviate the necessity for pre- 
paration after its manufacture. After the yarn has been boiled in a solu- 
tion of soda ash and cleansed, it is acted upon by steam pressure, then 
dried and passed from the twisting frame through a solution of india- 
rubber or Stockholm tar, and submitted to pressure by steam rollers in 
the process of twisting. The twine is then exposed to the air and ulti- 
mately finished by means of solid paraffine. 

19384 Hanp Truck, J. R. Wright.—Dated 9th May, 1876, 

Tbe invention consists in arranging or attaching a clamp or holder in 
connection with a part of the truck, the said clamp also serving to pull 
over the goods on to the truck. And in the os of a lever on the 
underside of the truck, with a projection thereon for the attendant to 
press on with his foot, to assist in lifting and moving the goods. 

1985. Roxier Skates, W. Bright.—Dated 9th May, 1876. 

The specification of this invention describes a roller skate, in which 
the axles of the two pairs of rollers are caused to incline for running 
round curves by being mounted on inclined bearings, and the axles also 
bearing against inclined surfaces, and in which the axles are brought back 
to their normal positions by a blsde spring attached to the stock midway 
between the two axles, its two ends acting each on one of the axles. 
1936. Sray Busks, @. Lewis and EB. S. Lewis.—Dated 9th May, 1876. 

A busk made and fitted with revolving studs on one-half side of the 
busk, which studs will be of an oval form, and correspond to oval-formed 
eyelet holes in the stays, so that the studs being passed through the eye- 
let holes, and being turned round, will traverse the eyelet the lengthway of 
the stud, going across the width of the eyelet holes, so that a stay busk 
may be easily removed and re-adjusted to the stay without any trouble. 


1987. Srereoryre Piates, 7. Grifin.—Dated 9th May, 1876. 

The inventor prepares his moulds of paper as usual, and uses the 
ordinary casting box. He casts his plates one-eighth of an inch, more or 
less, in thickness, and blocks it with wood at the same time ; or casts with 
the plate only flexible flanges, so that they can be placed on any common 
block of wood or metal, and perfectly secured without any expensive and 
cumbrous system of metal flanges and screws. 


1938. Screw Propeiers, 8. Luke and C. J. Southgate.—Dated 9th May, 
1876 


‘ 

The features of novelty in this invention consist in adapting to the 
ordinary blades of a screw propeller auxiliary blades of steel, iron, or other 
metal; they are fixed to or near the outer ends of the propeller blades by 
screws, bolts, rivets, or otherwise, in such manner that their ends 
furthest from the points of junction extend towards and reach beyond 
the boss of the propeller. The metal of which they are formed gradually 
diminishes in thickness and width as it reaches the extremities or free 
ends, this gives them a certain springy elasticity, and they are connected 
to the propeller blades inversely one with the other ; their pitch or curva- 
ture, which is an increasing one, would, together with their position, be 
regulated to suit the propeller and vessel to which they are to be applied. 
The object of these improvements is to prevent the slip and racing of the 
screw, 80 common with the ordinary screw propellers, and is the frequent 
cause of breakage of the screw blades and propeller. The thickness and 
form of the blades would vary to suit the vessel to which they are applied. 
These additional blades can be fixed to existing propellers, or cast on new 
ones, or they may be connected to the propeller shaft by a separate boss. 
By the employment of propellers constructed on this principle an increase 
of propelling power is attained with a decrease in the diameter of the 
screw. 

1939. Sares, H. Schooling.—Dated 9th May, 1876. 

This provisioual specification describes the use of a screw or screws to 
fasten the doors of safes and strong rooms, such screw or screws being 
turned by a rack and pinion actuated by a lever. 

1940. Licutinc, Heatinc, AND VENTILATING, C. Ritchie.—Dated 9th May, 
1876, 


876, 

This invention is in part improvements on letters patent granted to the 
inventor, No. 3227, a.p. 1873, and mainly consists of a descending pipe or 
pillar-like column, channel, or duct, placed in a room, chamber, or 
enclosed space, and which supports the light, which may or may not be 
enclosed by a globe or glass chimney ; said pillar having an opening or 
openings at either end, the upper opening into chamber, or compartment, 
or pipe, the other or lower opening into the room, or apartment, or 
enclosed space. From said column or channel projects a chamber or pipe 
before-mentioned formed to receive the glass chimney, globe, or other 
lighting arrangements, though in some cases the light plays without said 
arrangements. 

1941. Rotter Skates, J. Whitlow.—Dated 9th May, 1876. 

Aecording to this invention a series of rollers are connected by their 
spindles to two endless travelling bands that pass round a horizontal 
plate connected to the under side of the foot-stand, ao that as the skate 
is moved along the rollers and bands travel round and round the said 
plate, which bears upon the top of the rollers. These are formed with 
a cylindrical middle part and coned or rounded ends, so that on canting 
the skate these coned ends come on the ground and enable the skater to 
move in a curved path. 

1942. Furnaces, J. H. Sanders and 8. Sanders.—Dated 9th May, 1876. 

This invention relates to improvements in furnaces, whereby a con- 
tinuous generation of gases is obtained from the fuel, together with the 
instantaneous combustion of these gases as they are produced, provision 
is also made for cooling the walls of the furnace, and thereby insuring 
their durability. 

1948. Sewine Macuines, W. H. Thomas.—Dated 9th May, 1876. 

The invention relates to friction driving gear, whereby the bite or 

friction between the two wheels is effected by the weight of the hand or 





driving wheel, assisted by springs or levers. 





1944. Tetzorapn Conpucrors, W. 7. Henley.—Dated 9th May, 1876. 

Wire or strand covered with rubber spirally, then with felt, then with 
ozokerit or paraffine, and then lay them up spirally, cover with rubber 
compound and cure them. Wire laid in covered wrought iron or steel 
troughs or wood troughs with iron covers. Small wires laid between the 
larger ones in submarine cables. 

1945. Sram Borers, J. Higginbottom.—Dated 9th May, 1876. 

A coil of tubing is placed in the fireplace or flue, the water is pumped 
from the boiler through the coil of tubing and back again into the boiler. 
1946. Tueopouites, J. Wallis.—Datec 9th May, 1876. 

This consists in fitting a disc prism in a movable frame between the 
eye piece and the object glass, so that it can be turned to one side 
out of the optical axis for surveying purposes, and be brought into or 
across the optical axis for ordinary measuring purposes. 

1947. Rover Sxates, R. Ogden and P. Ogden.—Dated 9th May, 1876. 

This provisional specification describes skates in which two plates are 
fixed to the patten, one at the sole and the other at the heel, these plates 
being at an angle greater or less than a right angle. Each plate has 
jointed to it, by a sort of swivel joint or pivot, a two-armed or fork-shaped 
bracket, the joint being such that the bracket may rotate; the bracket 
works against the inclined plate. The forks or arms of the bracket are 
formed with holes to receive a pin or axle upon which the wheels may 
run. Between the brackets and the patten are springs to keep the wheels 
in line longitudinally with the patten when the wearer's foot is not 
inclined. Skates according to this invention ray have either one wheel 
or two at eachend. In one arrangement the axis of the swivel joint is 
above that of the wheels, in another arrangement the forks are dispensed 
with, and the swivel is below the axis of the wheels. 

1948. Maxine Gas, E£. Brook and A. Wilson.—Dated 9th May, 1876. 

This provisional specification describes apparatus for making gas, in 
which what is know as a cupola furnace is used provided at the top with 
a rectifying chamber. There are no grate bars, but the furnace is fitted 
at the lower part with one or more tuyeres or openings for the admission 
of air forced through by means of a steam jet, or otherwise. The fuel is 
charged through a hopper placed at the top of the apparatus. The recti- 
fying chamber surrounds the hopper and communicates with the furnace 
or combustion chamber below it by a narrow space. The various gases 
produced may be generated under any pressure, and passed through the 
combustion chamber by the space around the lower end of the hopper 
into the upper or rectifying chamber containing incandescent fuel. The 
gases passing through this fuel become rectified. 


1949. Stream Enoines, W. L. Wise.—Dated 9th May, 1876. 

In the various types of Corliss engines in general use the admission of 
steam cannot be continued much beyond 0°3 or 035 of the stroke, unless 
the expansion be suppressed, it not being possible for the throwing out 
of gear of each of the admission valves to take place when the direction 
of the valve rod’s motion has been changed. The provisional specification 
describes methods of constructing steam engines so as to allow the ex- 
pansion to be commenced at any point in the stroke up to nine-tenths, 
by making use for producing the expansion motion, either of a supple- 
mentary eccentric with a motion similar to that of the main crank, or of 
a combination of parts taking from the single eccentric strap or eccentric 
rod a motion practically proportional to that of the crank The inven- 
tion is capable of being carried out in various forms without departing 
from its distinctive character. 


1950. Hoes, J. M. Frudd and T. Harrison.—Dated 9th May, 1876. 

This consists in forming the hoes foot or hoe proper of two flat bars of 
iron jointed together at an angle, so as to render the latter capable of 
being increased er diminished. ‘To each of these angle bars are bolted a 
umber of small shares or tines, and these bars are connected at the back 
by a cross bar, at the centre of which the shank is keyed or fastened, so 
as to connect the hoe foot with the body of the hoe carriage. The angle 
of the bar is increased or diminished, so as to suit the width of the row 
of crop which is being hoed; by means of this bar it is slotted at each 
end and rides upon a bolt keyed to each bar. The bolt is threaded and a 
nut screws upon it, by means of which the cross bar can be screwed down 
firmly in the desired position in relation to the angle bars. 

1951. IcxiT1nc anp Extincuismine Gas Licuts, J. Muirhead.—Dated 9th 
May, 1876. 

According to this provisional specification, electric apparatus is em- 
ployed for igniting the gas. The yas is turned on and off by a ratchet 
worked by electro-magnet ; the ratchet may work round continuonsly in 
one direction, or the direction ef motion may be reversed by means of 
apparatus in connection with a diaphragm which closes an air vessel in 
the vicinity of the burner. If the electro-magnet works when the air in 
the vessel is expanded by heat, the gas will be turned off, whereas if the 
air in the air vessel be cold the gas will be turned on. 

1958. Rotuer Skates, 8. S. Allin.—Dated 10th May, 1876. 

The novelty of the invention consists in first pivoting the axles of the 
rollers to the skate stock by means of jointed vertical studs, which 
admit of the axles having a vibratory as well as a circular motion on and 
around their supporting pivots; these motions are governed when the 
skater is describing curves on the skating surface by means of fixed in- 
clined guide curves partaking of an epicycloidal character; springs being 
applied for adjusting and maintaining the position of the axles. 

1954. Wueet Barrows, W. Clark.—Dated 10'h May, 1876. 

The invention relates to a machine consisting of a frame upon which 
the seed box is mounted, which box hasan adjustable perforated bottom, 
and a perforated vibrating bottom, provided with agitator pins for the 
seed. The invention also consists in combining the seed sowing 
mechanism with a low truck between the wheels of the same, connected 
to it by a chain, and a drag harrow kinged at its front and connected at 
- see end by a chain to a hand lever to suspend it free of the ground if 

esired. 
1955. Trrmmine Piayine Carns, W. Clark.—Dated 10th May, 1876. 

The invention consists of the novel arrangement of an annular recipro- 
cating trimming knife, moving on and embmcing a reciprocating clamp, 
an in the combination of the above-mentioned devices with a sta- 
tionary clamp, which fits exactly into said annular knife, and also in the 
arrangement of flexible gauges to facilitate the placing of the pack in 
position. 

1956. Peramsutators, W. Astrop.—Dated 10th May, 1876. 

By dividing the body in as nearly half as possible and working on 
hinges, so as to bring the foot-board with the front wheel over the seat, 
when the handle is folded over the front wheel. 

1957. Anweawine Prates, R. Taylor.—Dated 10th May, 1876. ’ 

The specification of this invention describes an annealing pot, having a 
space around the upper part thereof, and above same formed by a sur- 
rounding, movable or attached frame, the space so formed being filled with 
sand or fine dust. 

1598. Buttons, R. Wiljing.—Dated 10th May, 1876. 

This invention consists in making globular dress buttons in two halves, 
which are united by an encircling ring forming a substitute for the 
ordinary shank. The button may be of other forms. 

1959. Porato DiccEr, P. Winton.—Dated 10th May, 1876. 

This invention consists.in the use of a new sock or mould cutter and 
raising plate or ploughshare, secured low down in front of a transverse 
revolving spoked wheel with forked arms, which scatter the potatoes to 
one side as the drill is raised by the share, which delivers them under 
the said forked wheel for that purpose, ana any potatoes driven too far to 
one side come against a hanging rail of laths, which assist in cleanin 
them, and they thus fallinto nearly regular rows ready for being quthared 
easily into baskets or other receptacles. 

1960. Dry Strencu Trap, H. Harrison.—Dated 10th May, 1876. 

According to this invention the inventor forms a strong iron frame to 
be bedded on brickwork, which said brickwork shall form a gully for the 
reception of street washings or sweepings that may at all times be 
deposited therein. He also makes an iron grate to be fitted into the 
said frame with a pan cast or screwed on, the said grate and pan shall be 
fitted and fixed in the frame with two bars and bolts through, to act asa 
joint for raising the grate and pan clear out of the gully hole for the pur- 
pose of examination or repairs, and also for the purpose of cleaning out 
the gully hole when necessary, still working on the centres of the said 
bolts and bars. The said pan sball have a mouth-piece or delivery 
opening, and to be fitted with a flap or lid to cover the said opening in a 
vertical or other position, and in such a manner that the flow of water 
shali push it open and to close again when such flow has ceased, so as to 
prevent; the foul gases arising from the irain or gully. The said flap or 
lid shall also be applicable to existing or other stench traps. 

1961. Gas Enainzs, C. 7. B. Lascelles.—Dated 10th May, 1876. 

This consists in fitting to the crank or toa supplementary shaft a wheel 
containing a spring, which has one end attached to the wheel and the 
other to the shaft, directly or indirectly, or toa wheel fitted with stops, 
so that the action of the wheel from the sudden travel of the piston rod 
under the explosive force of the agency employed is taken partly up by 
the spring and partly by the shaft in its rotation, the spring after the 
travel of the piston has gone its full stroke then acting upon the shaft te 
maintain a regular rotation of the fly-wheel, and consequently a more 
regular action of the power and the mechanism which has to be moved 
by it. The spring, may, however, be connected with the fly-wheel. In 
lieu of the spring air may be compressed and be utilised for the same 
purpose. 

1962. Rotter Skates, A. EF. Joyce.—Dated 10th May, 1876. 

This invention has for its object providing increased facilities for the 
guiding or steering of roller skates, so as to admit of the performance of 
any desired evolutions. In order to effect this object the inventor con- 


structs the skate in the following manner :—He provides at or near each 
carrying, say, for example, two rollers, and 
oot rest or sole plate by a pillar 


end of the skate axles, each 


attached at or about its centre to the 
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ceneiesting oo 0h or pied Oak wih a end cushion of india-rubber 
or other suitable elastic ma’ so as to it of the canting of the foot 
rest in either direction. The axles are further connected to the foot rest 
at their extremities by means of oblique links fitted at one end on to the 
axle and pivoted at the opposite end to the foot rest, which links have 
the effect of causing the axles to converge when the foot rest is canted, 
thereby directing the skate in a curved course. 


288. GRINDING aND PoisHine Grass, R. Burtles.—Dated 10th May, 
1876 


6. 

This provisional specification describes a self-acting machine so arranged 
and constructed that the articles to be cut, ground, and polished, or 
otherwise operated upon, may be equally sub-divided, fluted, or other- 
wise ordinarily cut, punctured, or s by means of the ordinary cutting 
and finishing tools now in use, viz., iron wheels with sand emery wheels 
working in water, or oil and stone with water, also wood, cork, and 
brushes. Instead of the article to be operated upon being held by hand 
to the cutting wheel or operating instrument, a series of motions is sub- 
stituted, to actuate a spindle or other appliance for holding the 
article to be operated upon, or to which the article may be fixed. At the 
sides of the article, when in position to ted upon, there is or are 
one, two, or more revolving wheels or operating instr ts, and the 
machine is so that as the apparatus which holds or has fixed to it 
the article to be cut or operated upon leaves the cutting wheels or 
operating instruments, or as the cutting wheels or operating instruments 
leave the article the n motion for dividing the article is given. 
Machinery, according to this invention, may be a to cut or star or 
es patterns on the bottoms or other parts of tumblers or other 

cles. 
1964. Borers, J. Metcal/.—-Dated 10th May, 1876. 

This provisional specification describes the nature of an invention de- 
signed to afford, within a given size of boiler, more heating surface and 
more effectual distribution of the heat generated in the furnace, so as to 
produce more rapid and economical heating and circulation of the water 
than in boilers of the constructions at present usually employed for heat- 
ing and circulating water, as distinguished from steam boilers. The im- 
proved boiler is arranged vertically. It is constructed with two annular 
water chambers arranged one above the other, and in communication 
with each other, as also, through two rows of peculiarly formed tubes, 
with a hollow water casing or fire-box surrounding the fire grate. 

1965. Feep-water Apparatcs, W. Clark.—Dated 10th May, 1876. 

The invention consists in certain improvements in injectors and feed- 
water apparatus, whereby the action of the injector is facilitated, and 
feed-water is supplied to the boiler at a temperature much above 312 deg, 
1966. Heatixne Water, &c., R. Berryman.—Dated 10th May, 1876. 

This invention relates principally to improved apparatus for econo- 
mising fuel, and increasing the safety and durability of steam boilers by 
heating and purifying the feed-water with the waste heat taken from the 
exhaust steam of steam engines. It is also applicable for heating air 
with the exhausi steam, and is useful for other purposes. 

1967. Gitt Boxes, J. Smith.—Dated 10th May, 1876. 

This relates to means of retarding the fall or drop of the fallers or gills 
from the upper to the lower bed so as to diminish the wear and tear 
thereof. 

1968. Fiutinc Macuixgs, J. Barbour.—Dated 10th May, 1876. 

The object of this invention is to secure evenly fiuted rollers, and this 
is done by stopping the action of the machine as soon as the roller under 
process has completed one revolution. The mechanism whereby this is 
accomplished consists essentially of a disc fixed on the end of the spindle 
on which the roller turns, and on the edge of which disc is a nick or 
groove to receive the point of alever. The instant the point of the lever 
falls into the ve in the disc, the moving head is disconnected from 
the slide that actuates it, and this disengaging always occurs at the 
proper place for removing the roller. 

1969. Preservinc ANIMAL AND VEGETABLE SussTANces, A. Robottom.— 
Dated 10th May, 1876. 

This invention consists in the employment of borate of lime, either alone 
or in combination with any other boron compound or other ingredients, 
and either dry or in solution, in the preservation of animal and vegetable 
substances. 


1970. Batiinc Macurnes, §. Barbour and J. Barbour.—Dated 10th May 
1876. 








These improvements relate to machines for making balls or self-con- 
tained parcels of yarn, thread, twine, or cordage, and consist im giving a 
varyiiig speed to both the spindle upon which the ball is made and the 
fiyer that winds the yarn thereon. 

1971. Irzontnc Fasrics, H. B. Newton.—Dated 10th May, 1876. 

This invention relates to improvements in the construction and 
arrangement of that class of machines for ironing articles of wearing 
a and fabrics, in which a hollow internally-heated ironing roller or 
rollers are used in combination with a clothed roller or rollers. 

1972. Sream Enorxes, J. Musgrave and A. Smith.—Dated 10th May, 
1876. 


This invention consists in an improved arrangement of parts for actuat- 
ing the cut-off valves of steam engines. The front or lifting is raised 
by a tappet as usual, and to the upper end of rod is jointed a steel 
finger, the upper end of which comes in contact with the vertical arm of 
an elbow lever the horizontal arm of which is connected to the ground. 
1973. TreaTMENT oF Rervuse O11, Biromen, &c., W. BE. Newton.—Dated 

1lth May, 1876. 

The sludge oil is agitated in a tank with petroleum naphtha; this 
dissolves the free oil which rises to the top, and is removed. The sludge 
is then decomposed by the addition of water, and is afterwards purified 
by repeated. washings with water. 

1974. Roiier Skates, J. W. Saunders.—Dated 11th May, 1876, 

This invention refers to the use of an improved spherical ball action for 
the roller, having spindles or axes passing through their centres, the ball 
rollers being free upon the spindles or axes, which are suitably secured 
by screwed ends into brackets. 

1975. Lusricatine Spixpies, W. Hartcliffe.—Dated 11th May, 1876. 

The novelty of this invention sists in the cir t that the 
bolster and the recess combined with it are entirely unconnected with 
the check-plate which is ae in the recess, and that is by the lubricant 
having to pass betwixt the two surfaces that the supply of it is permitted 
and regulated. 





1976. Je.ty Tasiets, D. Rees.—Dated 11th May, 1876. 
By a mixture of various agreeable ingredients, the inventor makes of 
calves’ feet a cheap and nutritious food. 
1977. Parer Putp, NW. B. Downing and J. BE. Hughes.—Dated 11th May, 
1876. 


The improvements consist of a digester for reducing fibre to paper 
pulp, a coil or chamber or chambers for heating the alkaline liquor in the 
course of its passage from and back to the digester, and a chamber in 
which said coil or chamber is inclosed, and which also contains steam or 
hot water or hot air for heating the alkaline liquor in said coil or chamber, 
thus dispensing with the direct action of flame upon said coil or chamber. 
Also of the combination of the digester, and a heating coil or chamber 
with an intermediate fan pump, whereby the circulating alkaline liquor 
is driven through said coil or chamber. 

1978. Daessinc Stone, W. Grant.—Dated 11th May, 1876. 

The features of novelty which constitute this invention are, First, the 
machine having the eccentric tables moving in opposite directions, and 
the screw for separating the tables, or for pressing them against one 
another. Secondly, the mechanism for producing the horizontal motion 
of the tables in addition to the eccentric moticn. 

1879. Fastesincs ror Vessexs, H. J. Haddan.-—Dated 11th May, 1876. 

Fastening gaff to mast with a parral, so that the gaff and sail will 
readily fall, whatever the position of the gaff, without chafing mast. 
1980. Tents anp SieePine Bertus, H. J. Haddan.—Dated 11th May, 

1876. 

Constructing frames of various parts connected by detachable rails con- 
nected to the frames by dovetailed slides, forming berths of such frames 
and tents. 

1981. Kitcuen Sares, H. J. Haddan.—Dated 11th May, 1876. 

Constructing safes of a combined flour and meal chest, drawers, table, 
and safe. 

1982. Castors, H. J. Haddan.—Dated 11th May, 1876. 

Providing the wheels of castors with an adjustable brake. 

1983. Grove Fastenros, H. J. Haddan.—Dated 11th May, 1876. 

Permanently attaching a spring key to a hasp and staple, so that the 
key may slide along the staple for the purposes of fastening the hasp. 
1984. Harness Fastentnos, W. A. Peirce.—Dated 11th May, 1876. 

This provisional specification relates to fastenings in the nature of 
buckles, but which, however, do not require to be sewn or fixed to the 
strap. 

1985. Se.r-actinc Pomp, C. L. Taverdon.—Dated 11th May, 1876. 

A cylinder in connection with a pipe has a pistun capable of a move- 
ment in the cylinder under the action of the inflowing gas or liquid. The 
piston is slotted and works upon a block attached by a ball to a plate, so 
that when the piston moves it travels eccentrically, at the same time 
esa a rotation of the crank shaft by which other mechanism may be 

riven. 
1986. Frecp Barrertes, Prosectices, anp Cartripces, M. M. Franzini. 
—Dated lith May, 1876. 
A sliding plate or bar with openings contrived therein is employed for 
ning and closing the breech. Spring plungers working in the sliding 
plate fire the charges on being struck by spring cocks or hammers 
operated by a handle serving as a trigger. A movable framework 





mounted on wheels is used for detaching or disconnecting, and also for 
receiving the front or large shield of the battery, when it is desired to 
remove the same. The projectile is a shell or case of cast iron or 
otber suitable material, provided with horizontal and vertical channels or 
grooves inside and outside. The spaces formed between the channels on 
the inside form receptacles for powder. A rod or spindle passes through 
the centre, and on striking the fulminate the projectile is caused to 
explode in sixty-five or more pieces. The outer case is partly covered 
with lead. The cartridge isa case or tube of copper or other suitable 
material, at the bottom of which is a base plate or heel piece, in the centre 
of which is a nipple for receiving a percussion cap. A ball or handle in 
this recess facilitates the withdrawal of the empty cartridge case. The 
projectile and cartridge are secured together by any convenient means of 
attachment. 


1987. Starcuinc TextiLe Susstances, H. FE. Newton.—Dated 11th May, 


1876. 

‘The object of this invention is to construct an apparatus which will 
more satisfactorily perform the operation of rubbing in the starch, and 
thus obviate the inconveniences which arise when ironing by machinery. 
1988. Ratway Sveerers, W. H. Lascelles.—Dated 11th May, 1876. 

This invention consists in constructing sleepers of concrete made of 
ground coal, ashes, or coke, and Portland cement. 

1989. Sreerinc Propre.ters, W. Clark.—Dated 11th May, 1876. 

The invention consists in the combination of an index and scale with 
a marine propeller, whose thrust or propelling force can be exerted in a 
direction corresponding with any point of the compass, whereby the 
steeraman is enabled to properly manipulate his helm. 


1990. Reaprino EaseEts anv TaBueEs, J. Carter. —Dated 11th May, 1876. 

The invention consists in the arrangement of a table top, attached to a 
sliding upright adjustable in a foot stand as regards height, the table top 
being also inclined at will to form a book desk. With the above when 
used as a table may also be combined a reading easel or desk. 

1991. ORNAMENTATION ON PHoToOGRAPHIC Picrures, 0. Sarony.—Dated 
11th May, 1876. 

According to this invention the title and fancy border are produced on 
the negative, so that only one printing will be necessary to produce the 
photograph with title and border, instead of two as hitherto. A slide is 
employed fitting close to the sensitive plate, said slide being provided 
with two openings, one of which is of the shape of the portrait desired, 
while the other is of a size to include the portrait and border. This 
second opening is fitted with glass having a mask corresponding exactly 
in size and shape to the first opening, and has also the title and border 
printed thereon. The portrait is first taken with the first opening, and 
the slide is traversed to bring the second opening with mask opposite the 
lens, so as to reproduce the title and border. 

1992. Locomorion on Foor, H. C. Tucher.- Dated 12th May, 1876. 





The apparatus consists of a foot-board or sole piece mounted on a metal | 


frame jointed or bolted to said foot-board and carrying a wheel to run on 
the outer side of the foot-board towards the heel. A second smaller 
wheel is mounted beneath the toe part of the sole piece, but in a diffe- 
rent line to the side wheel. 

1994. Roap Locomotives, W. Bor.—Dated 12th May, 1876. 

This invention has for its object an improved mode of transmitting 
motion from the counter shaft underneath the boiler of a road locomotive 
or traction engine to the driving wheels of such engine, whereby 
increased facility is afforded for mounting the engine upon springs and 
for the passage round sharp angles or corners. In order to effect these 
objects. The inventor fixes on the counter shaft a crank or crank disc, 
which he connects by means of a connecting rod with a crank dise fast 


on the driving axle of the engine, whereby motion is imparted to such | 
The driving wheels are fitted loosely upon the axle, to which they | 


axle. 


are connected by means of a friction strap passing round the disc on the | 


axle and attached to the driving wheels, the motion imparted to the axle 
being transmitted to the driving wheels through the intervention of the 
friction strap. This arrangement admits of the requisite spring action 
or separation between the boiler and the wheels, and further facilitates 
the passage of sharp corners or angles, one of the driving wheels con- 
tinuing in motion whilst the other is stationary, its disc turning within 
the strap. 

1995. Capstans, H. J. Haddan.—Dated 12'h May, 1876. 

Constructing capstans with vertical sides and of one central spindle 
surrounded by others. 

1996. Furnaces, W. Bamsord and G. Taylor.— Dated 12th May, 1876. 

This invention relates to the construction of furnaces for the consump- 
tion or prevention of smoke and for economising fuel, and consists prin- 
cipally in an arrang to for admitting a current of heated 
air behind the ordinary bridge for a certain definite time after “firing 
up.” 

1997. Praitinc or Kittine Fasrics, J. Smith.—Dated 12th May, 1876. 

This apparatus is intended to be used as an attachment to ordinary 
sewing machines, and consists principally of a framing to be fixed by 
screw or otherwise to the head of the machine, and carrying a blade to 
which a suitable movement is given to carry the fabric operated upon in 
plaits beneath the presser foot. 

1998. Treatinc Minera O1, C. Hunfrey.—Dated 12th May, 1876. 

The oil is first submitted to careful fractional distillation and the 
heavy portion of the products collected. In the refining treatment a 
stream of compressed air is forced through a pipe for agitating the chemi- 
cals with the oil, in lieu of paddles as heretofore. 

1999. Crocuer Hooks, 7. Banks.—Dated 12th May, 1876. 

The inventor's improved crochet hook is so contrived that it is fur- 
nished with a double-ended needle—that is to say, a slide working in the 
handle is attached to the needle about midway, and thus this is caused 
to slide in such manner that, the one end of the needle being projected 
beyond one end of the handle, the other or opposite end will be contained 
within the handle ; and similarly, when this last-mentioned end of the 
needle is projected beyond its end of the handle, the first-named end of 
the needle will be within the handle. 

2000. Fitterinc Reservoir, W. M. Brown.—Dated 12th May, 1876. 

This improved filtering reservoir consists in a case wherein, at a short 
distance from the bottom, an appropriate filtering medium is inserted, 
and above the same a space is reserved which acts like an air vessel ; the 
water is introduced by a pipe from below, and traversing the filtering 
medium, unless the upper chamber gradually compresses the air therein 
contained, and from which it is withdrawn as required by means of 
a pipe. 

2001. Puriryine Spirits or Turpentine, W. M. Brown.—Dated 12th 
May, 1876. 

This invention consists in agitating the spirits of turpentine with a 
solution of alum or with pulverised alum, and then separating by sub- 
sidence, the impurities being with the alum or in a layer below the tur- 
pentine. 

2003. Stream Boiters, £. P. H. Vaughan.—Dated 12th May, 1876. 

These improvements mainly consist in the employment of spiral or zig- 
zag vaporising tubes, connected, on one hand, with a feed reservoir, and 
on the other with an upper steam and water chamber, said capacities 
communicating with each other by vertical pipes, through which a con- 
stant circulation of the water is maintained under the pressure of the 
steam generated in the vaporising tubes. 

2004. Encixes anp Borer Firtines, J. Gillott and W. Arnold.—Dated 
12th May, 1876. 

The first part of this invention has reference to pistons, and consists in 
the application to a piston of devices or contrivances by means of which 
one or more spiral springs enclosed in the piston are compressed in the 
direction of its circumference in such a manner as to adjust the pressure 
of the king rings against the cylinder, so as to maintain a steam-tight 
fit, whilst at the same time reducing the frictiontoa minimum. This 
invention relates, Secondly, to slide valves ; Thirdly, to safety valves for 
steam boilers; and, Feurthly, to air pumps, and consists, as applied to 
vertical engines, in placing the pump barrel below the level of the foot 
and delivery valves, so that the water and air and uncondensed steam 
can flow freely out of the condenser. 

2005. Type Serine, J. Hooker.—Dated 12th May, 1876. 

This provisional specification describes improvements in distributing 
and setting-up machines, such as are described in the specification of the 
patent No. 477, in the year 1874, in which electro-magnets are used, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Work is being steadily resumed at the mills and forges; but in 
no case is much spirit displayed. The orders left upon hand when 
the holidays began have not been greatly supplemented in the 
interval; nor are there many inquiries about leading to the 
e tation that there will be an early revival of activity. 

t seldom happens that much new work is done in the week 
before the quarterly meetings ; and this week has been no excep- 
tion to the rule. Quietude has indeed been more conspicuous than 
usual, 

Manufacturers are not yet in receipt of orders enough to make 
them want to purchase other than very small lots of the varied 
products of the mill and the forge; and merchants have lately 


bought with tolerable freedom. No one is prepared to specu- 
late on other than impracticable terms. Hence the business 
done to-day was insignificant; nor was the meeting yesterday 
in Wolverhampton any better. Everyone was anxious to get his 
neighbour’s views of the probabilities of the future, that thereb 
he might be better able to shape his own course both this wee 
and next. Coal, it is true, is cheap, but so, too, is pigiron; some of 
it lower than ever it has been quoted in modern times. Without 
doubt there is a very wide difference between bars at £9 and bars 
at £6 153., much less £6 12s. 6d.; and both prices are being taken, 
But equally wide is the difference between the price of the pig 
iron required to make the £9 bar and the pig iron required to 
make the bar for which only £6 15s. can be got. The difference 
is greater than that usual in former times. Still of that the 
explanation is that never before were the sources of our pig supply 
so varied as they are to-day. 

Nevertheless there were merchants on ’Change in Birmingham 
and in Wolverhampton who pointed out that £9 for Staffordshire 
marked bars is too high a price for a brisk trade with export cus- 
tomers, whose recollection of from £7 to £8 as the quotations 
mostly ruling are vivid, and who cannot easily be made to under- 
stand why they should not now also be able to buy on similar 
terms. 

The works at which there are the most signs of activity are 
those where tank plates and other similar low-priced descriptions 
of finished iron are being turned out. While the high-class bar 
firms are fairly busy, they are not in possession of specifications of 
the worth of those which they held before Christmas, Boiler-plate 
mills of first repute are moderately engaged, and so are the high-class 
sheet mills, but the orders arriving are unequal to the orders which 
are being executed. Medium sheet orders are difficult to secure, 
owing to the quietude at the galvanising roofing concerns, where 
sheets are still being delivered at as low a figure as £8 10s, by 
makers who are desirous of keeping their sheet mills in activity. 
Sheet makers, however, there are, who decline to sell sheets of no 
thinner gauge than those for which merely £8 10s. is received, at 
less than £9 10s, for an order of the usual class, Commoner 
sheets—those, for example, of the class bought by the cut-nail 
makers—are much lower in price; and they have been tending 
downwards for some time, with the result that now that the time 
is come for the issuing of new price-lists, the cut-nail makers have 
reduced their former quotations by 10s. a ton. The competition 
between the commoner bar firms of this and other districts—South 
Wales in particular—continues ; but because of the current low 
rates of Staffordshire firms, it is less conspicuous. 

Transactions in pig iron are for the moment suspended. Recent 
transactions have been considerable, and there will be hardly any 
more buying till quarter-day. Quotations were tolerably strong 
to-day ; but they were not always for Cleveland iron so firm as 
they were a fortnight and three weeks ago. Though the buyers 
have mostly been consumers also, yet the recent purchases have 
been largely speculative, relating to probable requirements—require- 
ments having at present no equivalent in orders for the finished 
article. Cleveland No. 4 forge was offered to-day end yesterday 
at £2 4s. 6d. short weight at the furnaces, As much as £2 6s, has 
in the past three weeks been got for good forge pigs of Cleveland 
make to be delivered here this month. Staffordshire all mine pigs 
are still selling at from £4 5s. to £410s, Cold blast commanded 
£5 10s, Deliveries of Staffordshire pigs are hardly so brisk as 
they were ; but this is accounted for by the holidays. Derbyshire 
and South Yorkshire as well as Cleveland argillacious pigs con- 
tinue to arrive, together with large quantities of Lancashire high- 
class hematites and a fair sprinkling of the less valuable hematites 


| of Somerset. 





The ironstone and ore business is quiet, nor will it be much 
better till more than Sfty furnaces are blowing. That number is 
all that are now being worked in this district, though there would 
be from eighty to a hundred if prices were better. Good native 
stone is obtainable at from 15s. to 17s. per ton long weight. 

Coal is selling tardily at the pits which supply the manufac- 
turers; but the Cannock Chase, and such like TP oalities, whence 
domestic samples are mostly sent off, are doing a little more. So 
long as the demand keeps up, an alteration in wages thereabouts is 
unlikely, Furnace coal about Dudley is 11s. as a minimum in 
open-market quotations, though less money is generally bein 
accepted, and forge coal in the Wolverhampton district is sti 
offered at 7s, Od. to 8s. per ton, 

The engineering and Kindred industries in and about Birming- 
ham are opening steadily. 

Notwithstanding late able r 
again down, Messrs. Nettlefold having ar of 
about 14 per cent. in their patent pointed screws. Cast iron 
hollow wares are down 2} per cent. on enamelled, and 5 per cent. 
on tinned goods. One firm of forge-nail makers, whose prices 
have been somewhat above his neighbours, have dropped their 
prices 74 per cent. Horsesh heay Very large quan- 
tities of machine-made horseshoes are regularly turned out in 
this district ; but, owing greatly to the falling off in the demand 
from Australia, the business has recently received a conspicuous 
check. Several hardware firms who have not otherwise reduced 
their net prices, have increased their discounts ? Certain of these 
reductions are traceable to economy in the use of improved manu- 
facturing machinery, but they have been mainly caused by the 
lower price of materials, and by a desire to stimulate a flagging 
market, 

The nickel refiners of Birmingham have dropped prices 1s, per 
lb., thereby bringing subsisting quotations to 6s. a lb. 

Mr. Wm. Spurrier, electro-plater, of Colmore-row and Newhall- 
street, Birmingham, and of Coleman-street, London, is trans- 
ferring his business to a limited liability concern. 

Mr. David Groucutt, the senior partner of the ag firm 
of Samuel Groucutt and Sons, Bilston, died on Monday, aged 57 

Some uneasiness has been occasioned in the district by a rumour 
that the Registrar of Trade Marks has refused to register the well- 
known brands of a firm of ironmasters. I do not for obvious 
reasons mention the name of the firm, as it is ho that the 
registrar may be induced to withdraw from the position which he 
has assumed, The grounds of refusal are understood to be that 
the marks in question consist in part of certain words and si 
which are employed by the trade at large, such as “‘ Best-Best,” a 
horseshoe, crown, &c., and that they are not in consequence ‘‘ dis- 
tinctive” within the meaning of the Act. 





, Wwood-screws are 


a Jdaat 














NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

As is usual in this district the new year’s holidays have, during 
the past week, interfered very considerably with the regular course 
of business. Both the ironworks and the coal pits have, in the 
majority of cases, been closed for four or five days, and in the 
market the business doing has been of an unimportant character, 

There was only a onal attendance at the Manchester weekly 
meeting on Tuesday, and little or no inquiry for any description 
of iron. Quotations nominally are the same as those ruling last 
week, but as a few holders of outside brands of iron appear anxious 
to force their stocks upon the market, this has a tendency to cause 
rather a weakness in prices; but there has been so very 
little buying that no quotable alteration in values can be 
given, and as makers generally are firm, the depression may 
be only of a temporary character until the result of the 
quarterly meetings next week is known. Lancashire makers of 
pig iron are very stiff, and generally they are in a better position 
with the opening of the new year than they have been during the 
past quarter. In nearly all cases they have secured orders at their 
full prices both for foundry and forge iron, which will take awa; 
their present small production for the next couple of months, and, 
although they still hold considerable stocks, these are not being 
increased. For early delivery into the Manchester district quota- 
tions yremain firm, at 57s, to 58s, per ton for No, 3 foundry, and 
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55s. to 56s, ton for No. 4 forge, and for delivery beyond the 
vend of March they will not sell at all, or, at any rate, except at an 
advance upon present prices. Makers’ quotations for Middles- 
krough iron delivered into this district remain at about 54s. 9d, to 
55s. 3d. for No. 3 foundry, 54s, 3d. for No, 4 foundry, and 53s, 9d. 
per ton for No. 4 forge. 

The finished iron trade continues very steady; makers, as arule, 
appear to be tolerably well supplied with work, and are not at 

resent very pressing for new business. The prices asked for de- 
ivery into the Manchester district remain at about £7 per ton for 
Sheffield and Staffordshire, and £6 17s, 6d. per ton for Lancashire 
and Middlesbrough bars. 

Beyond the temporary stoppage of business caused by the holi- 
days, there is no very material change to notice in the coal trade of 
this district, the general characteristic of which continues to be a 
want ‘of animation im all departments, the mildness of the weather 
having up till now kept back the usual winter demand for house 
fire coal, and the depression in trade having restricted the inquiry 
for other descriptions of fuel, common burgy and slack especially 
being almost unsaleable. Generally there is no change in quota- 
tions as compared with last month, except that common slack is 
very irregular in price and where holders are compelled to find 
a market for their supplies, it is difficult to say what rates 
are accepted. The average pit prices in the Wigan district 
remain about as under:—Best Arley, lls, to 12s. per ton; 
Pemberton four-feet, 9s. to 9s. 6d.; common round coal, 
7s. 6d. to 8s. 6d.; forge coal, 7s. to 8s.; burgy, 5s. to 5s. 9d.; and 
ordinary slack, 3s. to 4s. per ton. 

In the shipping trade there is not much doing. Although a very 
fair quantity of coal was sent abroad last month, very few foreign 
shipments have as yet been fixed for this month at Liverpool, and 
the coasting trade is extremely dull, both on account of the 
holiday and of many of the markets being at present overstocked. 

The usual monthly meeting of the South L hire and Cheshire 
Coalowners’ Association was held at Manchester on Tuesday, Mr. 
Clifford Smith, the president, occupying the chair, but no business 
of importance was brought Saeank 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue holidays still continue, and are still being utilised for the 
manifold pu of stock-taking at several of the principal local 
iron and steel works. That = is one which occupies about 
three weeks at the larger establishments, owing to the great bulk 
of materials which have to be turned over. At many places, how- 
ever, work was resumed yesterday, and at a few a re-commence- 
ment was made at the latter end of last week. In the iron trade 
some branches begin the new year with but poor prospects, whilst 
in others the order books are fairly well filled, od work is assured 
for some months henceforward. To say, however, that there is 
any general activity would not be accurate, although it may be 
safely stated that the immediate future gives promise of a much 
better state of things. 

For pig iron of local foundry brands the inquiry is good, so 
promising, in fact, that in some quarters preparations are being 
made for the relighting of blast furnaces which have long been in 
a non-productive state. In North Lincolnshire, for instance, the 
new Appleby Iron Company have just completed and blown in 
their first blast furnace, and have a second one almost ready for 
being started. At other places in the same vicinity furnaces are 
being made ready for re-working, although at the close of the year 
there were only nine in operation out of the twenty-one in exist- 
ence in that iron district, The progress of North Lincolnshi 


of some little consequence that the production of pig iron has been 
ter than that of any previous year, but at what alarming sacrifice 

as that i of pr tion been obtained. Throughout almost 
the whole of the year prices took such an extremely low range that 
rofit was all but impossible. Fluctuating between 44s. to 47s. for 
o. 3, it was the most difficult thing in the world to produce iron 
at a profit, and many firms manufactured at a serious loss. Hence 
the numerous failures that occurred, and hence, also, the embar- 
rassed position in which many firms still find themselves. To 





relieve themselves from the risk of such losses in future some firms | 


have determined from the beginning of the year to decline selling 
iron in all cases against payment by bills ; but only very strong firms 
can afford to take up such a position, and unless their action is 
endorsed by weaker competitors, it is to be feared that they will 
not in the long run be great gainers by the change. The total 
production of pig iron in Cleveland last year has not yet been 
officially declared, but I am in a position to inform you that it will 
be between 2,065,000 and 2,075,000 tons, being, even at the lowest 
figure, an increase of between 20,000 and 25,U00 tons on the pro- 
duction of any previous year. 

No new furnaces are now being built, except one that the Consett 
Iron Company have almost completed. Only one or two furnaces 
have been put in blast during the past year, and no additional 
furnaces are talked about, or likely to be undertaken for some time 
tocome. The truth is that even the most prosperous and well- 
established firms have had such an extreme difficulty in holding 
their own during the past two years, that there is little or no 
reserve in hand fur any such purpose. Nor will it be likely to be 
called for until trade takes a remarkable turn for the better. 
There are now fully fifty furnaces out of blast in the North of 
England, and at least forty of these are available for use, so that 
if the production of pig iron were increased by the full measure 
of their capacity, we should have an increase of at least 12,000 tons 
of pig iron per week. 

he finished iron trade of the North remains in a very prostrate 
state. Very little wrought iron is being a from any of the 
north-east ports, and the exports from Middlesbrough have been 
all but nil for some months past. The rail trade was expected to 
have looked up long ere now, but up to the present time I am 
sorry to be unable to report any sign of improvement. 

The effect of the depression of the manufactured iron trade has 

exhibited in nothing more strikingly than in the decadence 
of the Ironworkers’ Union. Three years ago this powerful 
organisati bered 36,000 bers. Now its membership is 
less than 10,000. There are internal dissensions within, as well as 
disturbing influences without. The two sections of the union in 
South Staffordshire and the North of England are not working 
in harmony, and it is probable that a disruption may ensue, if 
some ——- maie with a view to giving Staffordshire the 
same leading position as the North of England, are not acquiesced 
in by the executive at Darlington. A conference is to be held in 
the course of a week or two to discuss these and other matters 
affecting the ironworkers generally. 

In the meantime it is important to observe that the limited 
number of members now belonging to the Ironworkers’ Union has 
not injuriously affected the Board of Arbitration in the North of 
England manufactured iron trade. The number of subscribin 
operative members of the board is very nearly as great as the to 
number of members in the Ironworkers’ Union. Staffordshire, 
also, is getting along better than it did in this respect, Seeing 
that each district has now got a distinct board, and distinctive 
interests and appliances, the probability is that the two chief 
centres of the iron trade will not henceforth, as they have largely 
done heretofore, act in concert with respect to wages and other 








which is now of the most essential service to the ironmasters o' 
South and West Yorkshire, is marvellous, and well worthy of being 
recorded here. It was only in 1864 that Messrs. W. H. and Geo. 
Dawes, of the Milton and Elsecar Ironworks, South Yorkshire, 
built the first furnace there, yet by the end of 1876 there were 
twenty-one furnaces in operation, the make of pig iron having by 
the latter date increased to about 70,00) tons. The output of iron 
ore in 1866 was 175,720 tons, whereas the total for 1876 will, it is 
expected, reach over 600,000 tons, It is roughly estimated that 
the furnaces of North Lincolnshire used over 400,000 tons of South 
Yorkshire and Derbyshire coal. 

In the immediate neighbourhood of Lincoln, too, a marked 
development of the ironstone field is in progress, and it is more 
than probable that the opening out of the new line of railway 
from Lincoln to Louth will direct enterprise towards iron ore 
fields yet lying virgin near Donnington-on Bain. 

In the merchant iron branches there is still a quietude which 
will not be dispelled until quarterly meetings in other districts 
have been held. The merchants do not entertain the belief that 
any change in prices wiil result thereat, but consumers are of the 
opposite opinion, and are holding back their orders until the result 
is known. Common bars of local make are to be had at as low 
as £6 2s. 6d. to £6 5s., and a fair article of the same class is held 
at about £7 to £7 5s. per ton delivered here. The more reputable 
brands, however, are pretty steadily held at about £8 to £8 10s., 
with £1 extra for reliable iron. Local sheets still command £10 to 
£11, and hoops about £11 to £13 per ton. The leading foundries 
are for the most part understood to be well supplied with orders 
for colliery and other mechanical requisites, in addition to pipe 
work and small builders’ castings. The stove-grate makers also 
begin the new year with good prospects, one concern alone having 
recently secured an order for 4000 sets of stoves and grates 

I am, further, in a position to state conclusively that the leading 
engineering concerns here have their order books well filled, one of 
them being now really busy, not only with colliery, waterworks, 
and other engine work, but with miscellaneous machinery and 
etherconstructive work of various sorts. Outside this immediate vici- 
nity I hear, too, of good prospects, the Leeds and Barnsley houses 
being well supplied with specifications. At Barnsley patent pis- 
tons and various colliery appliances are in request. At Leeds the 
steam Ploughing and locomotive works are tolerably well engaged, 
and at Bradford, Keighley, &c., steam hammers, spinning frames, 
and the like, are in good demand. 

The mineral statistics for Derbyshire for the year 1875 reveal 
one or two facts of interest. It is stated that there were in that 
year fifteen rolling mills and fifty-nine puddling furnaces. Of 
these the Sheepbridge Company had one mill and nine double 
furnaces ; Firth and Sons, Whittington, three mills and eighteen 
furnaces ; and the Butterley Company, 117 (?) mills, and fifty-nine 
puddling furnaces. There were thirty-eight furnaces in blast, 
which produced 272,065 tons of pig iron, and used 779,100 tons of 
coal, Of the whole number the Staveley Company had seven fur- 
naces in blast, the Stanton Company five, Sheepbridge four, 
Wingeworth three, Dawes three, Renshaw three, Butterley three, 
and Clay Cross three. The sales of coal by railway or canal alone 
reached a total of 7,091 325 tons, besides the ironmaking and other 
coal used locally. 

The ceal market is still deeply depressed, and has such r 
prospects that work has not yet been recommenced at many of the 
collieries. One of the chief local coal companies has to-day issued 
a new list of prices, which run thus :—Picked branch, 13s. 6d.; best 
Biley Silkstone, 10s.; picked cubes for the London markets, 
10s, 6d,; screened Silkstone nuts, 6s. 6d.; screened seconds, 6s. 6d. ; 
coke breeze, 10s.; hard (washed) melting coke, 14s.; and unscreened 
slack, 3s.; all per ton at the pits, about five miles from Sheffield. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

SEEING that we have now taken leave of the moribund year 
1876, there is, on all hands, a most natural disposition to reckon 
up its losses and gains. So far as the iron trade is concerned, the 
losses have been many and the gains have been few. This is more 
particularly true of the North of England. It is, no doubt, a fact 





+ 

Next week the quarterly meetings of the iron and allied trades 
will be held at Middlesbrough. How far the future prospects of 
the iron trade may depend upon what they do is, of course, im- 
possible to say. But it is not too much to maintain that they will 
tend very largely to influence prices and the current of com- 
mercial affairs for the next six months, and it is expected in well- 
authenticated quarters that a pretty large bulk of orders will be 
given out. 

I am given to understand that Mr. I. Lowthian Bell, M.P., 
intends very shortly to make public some important information 
relative to the experiments in which he and others have now been 
for more than a year engaged, with a view to the production of 
homogeneous rails from Cleveland iron. It is not, however, pro- 
bable that Mr. Bell will say much on the matter until the spring 
meeting of the Iron and Steel Institute, which would be the most 
natural and obvious medium of such a communication. 

The coal trade both in Durham and Northumberland is very 
seriously depressed. Steam coals meet with a very limited demand. 
Shipments have fallen off very materially, nor are they likely to 
improve until the latter part of March, when the Baltic navigation 
will again be opened. A very considerable section of the miners 
of Northumberland are strongly opposed to the introduction of 
the “Billy Fairplay” system of working, which is understood to 
come into operation in the steam collieries on the lst of January, 
and are seeking to place obstacles in the way of its adoption, A 
number of large contracts have recently been closed for the delivery 
of coals over the whole of next year, and the general range of 
prices indicates that very little improvement is expected during 
that period. Meanwhile the list rates of both coals and coke 
remain without material change. Best coke is quoted at about 11s. 
per ton at the ovens, but second-rate qualities may be purchased 
as low as 9s, 6d. to 9s, 9d. per ton. 








NOTES FROM SCOTLAND. 
(Frem our own Correspondent.) 
THE new year has opened with less sanguine expectations regard- 


ing the iron trade than did its predecessor; yet our ir 8 


for about a week. The prices of makers’ iron are quoted without 
material alteration upon those of last week. The warrant market 
was dull on Friday, with business at 57s. 10d. to 57s. 9d. cash, and 
58s. to 57s. 10d. one month. Monday, being New Year’s-day, the 
market was closed. On Tuesday a large business was done at 
58s. and 58s, 11d. one month open, and 57s. 9d, cash, On Wed- 
nesday the market was easy, with business at 57s. 6d. cash and 
ten days.. To-day —Thursday—a quiet, steady bnsiness was done 
at 57s. 9d. one month fixed. 

The shipments of pig iron from Scotch ports during the week 
| ending the 30th ult. amounted to 4964 tons, being 256 tons less 
than in the corresponding week of 1875. 

The imports of Middlesbrough pigs at Grangemouth for the week 
were 6783 tons, showing an increase of 1131 tons over those of the 
corresponding week of the previous year. 

On account of the holidays there has been little doing in the 
various branches of the manufactured iron trade, but foreign ship- 
ments of iron manufactures show comparatively well. These 
embrace a wrought iron bridge pier valued at £1800, about £1750 
worth of iron fittings for tramway cars, £5000 of machinery, £5900 
pipes and tubes, £1700 castings, £900 galvanised iron, and £2000 
miscellaneous articles, 

In household coals there is a good demand, but foreign ship- 
ments of all sorts are nearly as much on account of the stormy 
weather as the holidays. 

The annual meeting of the Canadian Copper and Sulphur Com- 
pany was held a few days ago in Glasgow. 

During the past year there were launched from the Clyde ship- 
building yards 266 vessels of an aggregate tonnage of 204,770, as 
against 276 vessels and 228,200 tons in 1875; 225 vessels and 
266,800 tons in 1874; and 194 vessels and 261,500 in 1873. The 
launches included four war vessels aggregating 11,370 tons; 16 
paddle steamers, 10,770 tons ; 83 screw steamers, 73,840 tons ; 10 
hoppers, 2870 tons ; 5 dredgers, 3900 tons ; 97 iron sailing vessels, 
96,800 tons; 16 wooden sailing vessels, 1000 tons; 6 wooden 
barges, 1400 tons; 15 steam yachts, 2400 tons; and 14 sailing 
yachts, 340 tons. The war vessels were all for the British 
Government. There are now on the stocks 102 vessels, being one 
more than at the beginning of 1876. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

WHEN iron companies admit a loss of £63,000, as in the case of 
the Nantyglo and Blaina Company, it is evident that some action 
of a decisive nature is imperative. It has frequently been stated 
that only an enormous capital has enabled the Dowiais Company 
to keep making stock, and remaining with unimpaired credit at its 
bankers. So also with Cyfarthfa, the staff now employed, and 
which has been employed with little change for the last two 
years simply to keep things in order, is a large one, and involves a 
large outlay, to meet which there is nothing coming in from the 
iron branches. Still the various firms seem resolute in struggling 
against the untoward things prevailing, though one manager 
admitted lately that the iron trade was gone from Wales, and that 
the only course was to resort at once to steel making. This will 
doubtless be carried out by the Ebbw Vale, Rhymney, and Tredegar 
companies at once. 

Tredegar, I am informed, is already improving, though the signs 
are yet slight. Blaenavon, to which I have frequently referred 
as one of the best placed works for orders, has special advan- 
tages. Its coal and iron mines are admirably adapted for the work 
carried out there, and the careful management shown there aids, 
with these advantages, in keeping the product in a good position 
before the buying world. 

The brand of the Treforest Steel and Ironworks is also coming 
into favour, and a good business is done there by its indefatigable 
manager. 

Tin plate is not so firm as it was, and a slight falling off in trade 
has to be noticed. This will not tell at present, the late flush 
having enabled makers to secure orders for a month or even six 
weeks yet; but unless inquiries come in, and orders resulting, 
things promise rather badly for this branch of trade in the .ox- 

The total quantity of manufactured iron sent away from Wales 
last week was limited, owing to the Christmas festivities. 

This also was the cause of a similar decline in the coal trade, 
little more than 60,000 tons being sent from the whole of the Welsh 
ports, which is about two-thirds of the ordinary exports. 

Serious damages to collieries and stoppages, and no inconsider- 
able loss to shipping from Cardiff port, have resulted from the late 
stormy weather, and it has been a frequent spectacle to see colliers 
and miners returning home in the morning, actually driven back 
by stress of weather. 

It transpired during the late corporation inquiry at Merthyr 
Tydfil that 5400 acres of the upper part of the parish contain no 
minerals ; that 6200 acres in the middle portion are being worked 
and are considerably exhausted; but that the lowest part of 
5200 acres is maiden ground, at all events as regards the lower and 
more valuable seams. 

The condition of things at Aberdare is very bad. The only iron 
branch working is the Gadlys tin plate ; all others are closed, and 
none of the collieries can be said to be fully employed. One 
large colliery is stated to have been put into the market lately 
and withdrawn again, and another in a neighbouring valley 
was also withdrawn, and now stands in almost a_ hopeless 
condition. I am surprised that at the present time no effort 
has been made to start a patent fuel works in connection 
with any of the large collieries, and thus utilise the small 
small coal, which is now becoming a drug. Thousaads of tons are 
now to be seen from Blaina to the Aberdare Valley, and consider- 
ing that patent fuel is in good demand, and that small coal can be 
had for a song, it is rather remarkable that no effortis made. The 
only place where it was attempted some years ago in the Aberdare 
Valley, and then tried when coal was exceptionally high, still 





do not altogether despair of a good business being done in the 
course of 1877. On the first business day of last year warrants 
sold at 64s. 9d., and advanced a week later to 66s. 6d., which was 
the highest figure of the year. The price then gradually receded 
until the lowest point—55s, 9d.—was reached on the 25th August. 
For a short time the market remained steady about that price, but 
more extensive buying commenced about the end of September, 
and there was a gradual rise, with several fluctuations, till the 23rd 
November, when 60s. was touched. This price, however, has not 
been maintained, and the business of this year began with 
warrants at 57s. 9d. cash, or 7s. below the starting point of 1876. 
There were 170,000 tons of pigs in store when last year began, and 
the production of 1876 being 1,103,0°0 tons, there were thus 
1,273 000 tons to be disposed of. The foundries consumed 
195,000 of this quantity, and the malleable works 175,000 tons, 
70,000 tons were sent by railway to England, 166,190 tons were 
shipped coastwise, and 303,752 tons were exported to foreign 
countries. Of this amount France took 28,722 tons, as against 
32,927 in 1875; Germany, Austria, and Holland, 162,547 tons 
against 185,269 in 1875; Belgium, Denmark, Sweden and Norway, 
24,179, against 31,887; Russia, 14,626, against 23,435; Spain and 
Portugal, 12,108, against 12,588; Italy, 20,774, against 19,510; 
the United States, 26,445, against ‘44,107 ; British America, 20,488, 
against 30,384; and the East Indies, China, Australia, South 
America, and other places, 10,339 tons, as against 22,955 in 1875. 
There remain at this date 107,798 tons in Messrs, Connal and Co.’s 
Glasgow stores, and 255,202 tons in the hands of makers, bein 
together 363,000 tons, or considerably more than double the to’ 
quantity in stock at the beginning of 1876, There is no alteration 
upon miners’ wages— about 4s. 6d. per day—but the cost of fuel— 
an important item in the expense of production—is rather less 
than it was a year ago. 

There has been little doing in the iron market this week, as in 
Scotland the holidays follow, not upon Christmas-day, but upon 
New Year’s-day, All public works are closed, and will remain so 


r without a bidder. 

Antagonistic movements between capital and labour have begun 
between the builders’ operatives and their employers at Swansea, 
and between the masons and the railway contractors at Dowlais. 
There is an impression that these are the beginnings of a wide- 
spread course of action. 

The cashier of Cory, Yeo, and Co., of Swansea, the large colliery 
owners, Mr. John Walsh, has absconded. Alleged deficit £3500. 

The Great Western Railway Company have been successful in 
striking No. 3 seam in their pit near Pontypridd; the coal ranks 
amongst the finest samples in the district, but at present the 
marketable price is far below its real value. I have heard of one 
quotation of 63. 6d. at pit. 

Notwithstanding the accidents of late from carelessness, a collier 
was found in one of the Rhondda collieries this week with an 
open Davy lamp. He was fined 20s. and costs. 

Quietness pervades at present in all branches; quotations 
remain unaltered, but with a disposition to decline in all classes 
of coal; and the weather, with its influence on the shipping, is 
producing something like a dead lock at the port. One of the 
Bristol steamers has been seen in a dismasted condition off Crook- 
haven. The weather has completely interrupted the London and 
North-Western extension operations except in the tunnel. 

The inundations in the Forest of Dean have caused great damage, 
and amongst other casualties, the Buck Colliery of Mr. Crawsha; 
has been flooded, and a large number of men thrown out of employ. 








SouTrH KxnsIneTOoN MuszvuM.—CHRISTMAS WEEK. —Visitors 
during the week ending Dec. 30th :— On Tuesday and Saturday, 
free, from 10 a.m. to10 p.m , Museum, 16,993 ; mercantile marine, 
building materials, and other collections, 6566. On Wednesday, 
Thursday, and Friday, free, from 10 a.m. to 10 p.m., Museum, 
8853; mercantile marine, building materials, and other collections, 
3892. Total, 36,304. Average of corresponding week in former 





years, 39,518, Total from the opening of the Museum, 15,943,790, 
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PRICES CURRENT OF IRON AND STEEL. 


Tus following prices are corrected up to last night, bat it should be 
borne in mind that in many cases makers are pre to quote different 
terms for special contracts. It is obviously impossible to specify these cases 


and terms, or to give more the market quotations and makers’ 
Frices. Readers should also refer to our correspondents’ letters, 





PIG IRON AND PUDDLED BARS. 
ScorLaxp— Z£ada £204 
G.m.b.—No. le oc + 219 0 © : « 8 8 0 
No.3. «ec o 216 6 0. ee 218 6 
Gartsherrie—No.1 .. 8 5 6 Bgtinton—No. 1 oo eo 3 06 
‘io. 3 eo. 218 6 No. 3 ee 216 0 
Coltness.—No.1 .. «. 310 6 Dalmellington—No. 1 ee 8 0 6 
OS se o 219 0 No.8... 217 0 
Guassivesttn 1 wo 3 4 6 At 
mS oe 3M St Quetta 8. 8 7 6 
met ete ee KR 0 ot ae t F 
No. 6 > 
= Ph: Do., specially selected - 312 6 
veut ee tS: At Grangemouth 
Monkland—No.1.. e 219 0} Shotts—Nol.. .. .. 3 5 6 
No.8 .. « 217 0 No.8... oc of 219 6 
Gape-= eo oo 8 @ O At Leith. 
e- © 0 0} Kinnell—No.1l .. « 3 0 0 
Clyde & Quare—Ko'i 30 0 No.8 «we o 215 6 
0.3 217 6 At Bo'ness. 
The above at Pa CLEVELAND—Prices at works— 
deliverable alongside. No.1 se 2s ce os of 210 0 
Oe eT Ye) Gt ~4 podibedibedibediped a ar 
No. $s. 2 21 6! Nog foundry” 3. 12 2 5 0 
At Broomielaw. No. 4, forge .e e2 «« 2 4 6 
Calder—No.1.. .. oo 8 6 0] Mottled .. 1.2 « « 2 3 0 
No.8... co « 218 6 ite eo ce ce of 3 8 O 
At Port Dundas. Thornaby .. «. «- eo 216 6 
Messrs. Boickow, Vavenax, & Co.’s net prices, f.0.b., are, for No. 1, 
£2 138.; No. 3, £2 Ss. 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s. 6d. 
£ada £84 
Waes—No. 2, f£.0.b., Newport... ve ee 2 7 6to0 0 0 
Forge (at works) ee o. ee 212 6to3 0 0 
Common pig (at works) ee eo 2 2 6t00 0 0 
native ore (at works) .. 215 0t00 0 0 
Both, Davenport, delivered in Aberdare. 
Densvsnine—No. L at Sheffield .,. eo 214 Oto 217 6 
2 7 6to210 0 
LancasSHIRE, delivered t Manchester: "—No. 3 217 O0to218 6 
= No.4 215 0to216 0 
K. H. Messelmoun”.. 510 0to0 0 0 


Messrs. WHITWELL & Co.'s Stockton net prices ( (on trucks) are—No. 1 


£2 12s. 0d; No. 3, £2 8s. Od.; No. 4 Forge, £2 6s.; ““Thornmaby” No. 4, 
Forge, £2 16s. 0d. net cash. 
Hematite, at works, 2} dis. for prompt cash. 
illom *« Bessemer "—No. 1 .. ee ee oe ee 812 6 
No. 2 oe oe oe oe «. 3810 0 
No. 3 oe ee oy oe - 8 7 6 
Ordinary No. 3 .. ee ee oe o 38 7 6 
No. 4 .. oo - o eo 8 7 6 
No. 5 «. e oo oe - 3876 
_ oe ee ee ee ee ee oe. 000 
2 ee ee es ee eo 000 
denne Hematite—No. 1 oe ee oe ee ee 3810 0 
No. 2 oe ee ee ee o. 876 
No.3 ee o oo o. 8 6 0 
aay o oe ee ~ eo 8 50 
0.5 os ee oe oe oe 850 
Mottled and white . oo ee ee ee ee eo 8 50 
“* Bessemer ”—No. . o o. oe oe ee 3810 0 
No. 2 oo o oe es - 87 6 
No. 3 ee ory ee oe 350 
Puddled Bar— 
Waes.—At works o oe . - £5 5 Oto 510 0 
CLEVELAND o oe oe e 410 Oto 412 0 
5 nO UEED TRON, 
Ship Plate: 
PEaRsSON 4 Kxowuas Co. ~— (2% dis. for cash). oe - 910 0 
GLascow, ee « £7 lis. Od. to8 5 0 
Mesaasane’, at works . - £7 5s. Od to7 10 0 
Fox, Heap, & Co. (at works, cash less 2})— 
Ship or bridge ~ A) .. os es ee - 710 0 
Mast plates (2 ) io So EE hee es 
Boiler Plates— 
“ WarrRIncTon,” to 5 cwt. each plate oe ee « 1000 
Do. best best oo ee oe o oe «- 1100 
Do. treble best. 13 0 0 
per cent. discount for cash. “The Pearson and Knowles Co.'s prices 


ed iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
lots of 10 tons and upw. 

Low Moor, terms in each case 2} dis. for cash in payment of 
monthly accounts, or 1} per cent. dis. for cash in lieu of three 
months’ bi The Bowling Iron Co., Limited, and the Low 
Moor Co. deliver in London at 10s.; Liverpool, 7s. 6d.; and 


Hull, 5s. per ton extra. £ a a 
Under "2h ewt. each ee oe o perewt. 1 4 0 
23 cwt. and under 3 cwt. a oe eo ee - 150 
3 cwt. an Shewt. oe ee ee oe 32D 
3} cwt. = 4 cwt. oo oe ee oe ae x 
4cwt. ,, 5 cwt. oo oe o ee « 1120 
5 ewt. mm 6 cwt. * ao oe ee o- 115 0 
6 cwt. ,, 7 cwh «2 cf cf eo eo 118 0 
7 cwt. and upwards 210 


Plates exceeding 6ft. wide, 2s. per ewt. extra. Hammered and 
chequered plates, and = plates differing from a square form or regular 
taper, extra per cwt. 3: 

—= a boiler plates 6d. per cwt. less; their terms as 


« Moxmoon” best, to 5 cwt., to 4ft. 6in. wide, and to 


32 eens feet, per ton at works .. ee 0 0 
Best best ° oo oe eo 60 oe «21 0 
Best best best, to 4 cwt. oo os oe oe « 1310 0 
Special, to3cwt .. - 1700 

Usual extras for overweight, skeiches, &e. 
Barrows & Sons: 
— per ton es at works .. o a - 400 
it best oe oe oe oe oe .- 600 
Dest charcoal.. oe ee oo ee or oo 350 
Barrows & Sons: 
B.B.H. Bloomfield plates .. oe ee . - 1100 
~ Best plates .. ory o < o. « 1200 
= Best best plates .. oe oe oe « 13 0 0 
CLEVELAND 5s. to 810 0 
Fox, Heap, & Co. (at works, “cash less 23) — 
Boiler shell plates (soit on) is Hes eS ee 
Flanging plates (poften) + 910 0 
Do., special quality (AAA) oe ° eo 12 0 0 
Wates, at Aberdare—Coke plates .. oe ee oe 20 0 0 
Grascow, f.0.b. .. ee oe * « £8 Os. to 810 0 
Angle Iron— 

Low Moor (terms as above).. perewt. £8 4 
Land T iron, not exceeding ten united inches .. a 2OO 
For each additional inch extra per cwt., ls. 

* WARRINGTON "—less 2} per cent. for cash—from 1 800 

by 1 by } to 34 by 3h, perton .. oo a 
Best beiier do., per ton oe e 810 0 

Se & Co. (less 24 discount) per ton oo eo 700 
oe oe eo 8 00 
Boot beet boiler oe 910 0 
i — al (at te works) up to eight united inches 9 5 . 
2. oo oe « 10 5 
Best best do. ee 115 0 
T-iron, as above, 10s. extra.” 
Angle and T bars, 8in. to 9in., 10s. extra. 
9in. to 10in., 20s. extra. 
oe - 215t 700 
= OF w Dupizy (terms as below) :-— 
d Oak,” no’ Sin. na ge best 11 0 0 
” ” ” ” ” ee 13 10 0 
” ” ” ” Treble -:. 20 1410 0 
Giascew, f.0.b. 2. we co 060 es AI Oa to 710 0 
ABERDARE ee ~ oo oe ~ 70 to 0006 
Bar Iron— 
Low Moor, & Tayior Bros. (terms as above). 
per cwt. 


Flat, round, a ame to 34 cwt. 
Do., 3} toS a? es 
Do., ok aelewen . 











Flats—l}in. by gin. and upwards... ., ao we OD 
»  Underfin.thicktojimn, .. . oo «« 11 0 
»  under}in.tofin. .. o oe ee a Foo 

under jin. oo 25 86 
For cach fin. less than 1jin. wide extra, 10s. per ton. 
tga and upwards ee oe ee og -' 8c 0 
> ee eo oe ee ee - 120 
pa fin. me 5-léin. .. ee ee ee oe. 140 
Pas in. .. ° oe ee ee ee eo 16° 
Rounds—fin. and ds oe ee as eo. 100 
» 916in. ond jin ot ae teats Se 
»  7-16in. and ee a oe ee ao B® 
»  51éin. oe oe ee ee ee «- 160 
= odo ee ee ee ee ° eo. 18 @ 
Rivet, same price as above. 
Chain iron, same ‘sizes as above, extra per cwt., 
Best bars and rods, extra per cwt., 33. 
“ Monmoor,” at the works, per ton— 2s. 4. 

~~ = to 3in. round and square, or to Gin. flat .. 815 0 

”» ” ”» ” ee 915 0 
Dest best ed . +. 1015 0 
Rivet iron, usual sizes.. .. ee oe ~- ee 1015 0 
Best best .. ee o oe - 1115 0 
Usual extras, 
Grascow, f.o.b. . oe ee eo» £708. to 710 0 
Barrows = Sons, “at works, - ens tshort $ 

B.B.H. bars . ee ee eo 900 

= best angle iron. noo 
All other descriptions in proportion. 
Ear or Dup.ey, 2} dis., f.0.b., at Round Oak— 

“* Round Oak,” rounds up to Sin. .. ee ° ee 912 6 
* ig pa Single best oe e ll 0 0 
os e ne Double ,, ee e- 1210 0 
Treble ,, ee eo 1416 0 
Rivet iron—Single best” oe oe ee ee - 1200 
Treble ,, 1510 0 

On separate orders of less than 5 wt. ‘per ton extra, 10s. 

Wa es, at College Works, Cardifi—Coke bars,best .. 710 0 

Merchant Bars— 

“Warrinoton " (2} dis. for cash) per ton— 

Flats, from lin. to Gin. wideby jin. thick and upwards 710 0 

Rounds and squares, from jin. to 3in., best oe - 710 0 

Do., treble best .. - « 1010 6 

Del ivery “prices as above. 

Warrtwett & Co., f.0.b. (24 dis. for cash), per ton— 

Crown and oe ee ee * o. oe « 610 0 
Best . oe o “ee -_ ae 

Rivet iro’ «e a. ee eo 8 00 

Crown aualty, “Thornaby ’. oe ee ee ee oe. 8 00 
Best oe oe o oo - 9 00 
Best best” se ee « W 00 

Detail orders executed from warehouse, 10s. per ton extra. 

Wa ves—Tredegar Iron ew: f.0.b. Carditfor Newport 615 0 
No. 2 bars, f.0.b. Cardiff 615 0 
Owen, delivered at Cardiff or ‘Newport, net cash o 6812 0 

Sheet— £a. a. 
“Mowmoor,” to Sft. long by Sft. 20 w.g., per - at 

works.. .. ee oe ee a ai } 10 0 0 
Do., best oe oe o oe a 11 00 
Do., best best ee oe ee oo eo 13 00 

Usual extras. 

Barrows & Sons— 

B.B.H. sheets.. oe oe e oe oe eo Il 0 0 
» best do. ee oe oe ee -e 1210 0 
me best best do.. ee eo oe oo eo 1810 @ 

E. P. & W. Batpwiys, at works: 

“ Severn "—Singles to 20 Wek. oe ee os eo 13 0 0 

“Wilden” ,, ~ ~~ a oe ee - 1600 

= a. ce a Lae 
ne a “BBB” ee ee «+ 1810 0 
o0 - “ B charcoal”. oe «. 2310 0 
“EB” ee ee eo 2510 0 
Doubles to 24 w.g., 308 ; and 

Trebles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best “EPand WB” .. percwt... 113 0 
“Unicorn” .. o ee oe a 10 0 

Coke Tin—“‘ Stour” “ee th OM 

Mesars. Baldwin's terms are pt dis. for cash on T the month 

following delivery. 

Pearson & Know es Co. (terms as above)}— £04 

Crow Singles, to20w.g. « «.  perton 1010 0 
Best, 10s.; best best, 30s. per ton extra. 

CrowTHER Bros. & Morcan (at works)— £a4a 

Coke Tin—Singles, to 20w.g., to 120in. by 36in,p.cwt. 114 0 
Doubles, to 24 w.g., to 96in. by 36in. ee 116 0 
Trebles, to 26 w.g., to 84in. by 33in... - 118 0 

Charcoal Tin—Singles, as above oe oe eo 119 0 

Doubles, oe om es oe 210 
Trebles oe oe eo 338 
Do. Best singles, "as above oo oo eo 38486 
Best doublcs ~ oe ry o 260 
Best trebles 280 
Terms, » 2h dis. for | caah on | 10th of the month. “Orders. of 2 tons 
, for t free in 10 cwt. cases. 

J. Trxy, ‘Bristel delivered in "London, 7 -~ forcash— £8. 2 
Bingles, export quality .. o « 9 0 
Doubles .. oe oe oo o o- oe «- 1115 0 
Trebles .. oo oe eo 12 5 0 
Singles, for galvanising and corrugating ee ee 915 0 

Wa res—tTreforest Tin- im ve be 
Charcoal tin (at C - £019 6 at works. 

£1 in towed less 2. 
Lydney : Charcoal tin, IC .. ee . 21 3 6to 000 
Terne oe eo ory e 11 0to 00 0 
Coke tin .. oo oe ee 0 6to 000 

Swansea ee oe ee a eo 018 6to 019 0 

Gadly’s Aberdare coke = « ee + O19 6to 10 9 

Engine Iron— 


Krrxsta.t Force Co. (from cold blast, pig, refined, and selected). 


Plain bars, rolled, viz. : 


Rounds, from }in. to =. diameter 
Squares, from jin. to 5 
Drawn hammered 


bars, as ockewe, per ton extra 


Rivet iron es 
ede iron, Mr to din. 
Forgings—Plain shafts under a cwt 


” ” Wt. os 
pa 9 20 owk, . 
= o 80 cwt. .. 


40 cwt. 


Plain shafts, above 50 cwt., prices according to weight anc 


sions. All other uses according to pattern and weight. 


Piston rods, under Scwt. .. ee 


- pe l0cwt. oe oo 
20cwt. ee 

Cranks, under 5ewt. .. oe . 
. & ld cwt. oe 

” = = —_ oo om oe 

2 cw ory ee ee 
Crossheads, under aoe oo oo 
” ” se ad 


Wire— 


Per ton. 

£8 £4 

«- 20 0to 22 0 
«- 2 Oto 21 0 

10 
ee 20 Oto 22 0 
e- 20 Oto 0 0 
oo 2 Oto 0 0 
eo 22 0to 0 0 
oe 2% Oto 0 0 
oe 30 Oto 0 0 
84 Oto 0 0 
i dimen- 

ee 22 Oto 0 0 
ee 2% Oto 0 O 
e- 30 Oto 0 0 
« 27 Oto 0 0 
« 30 0t0 0 0 
eo 34 Oto 0 0 
ee 87 Oto 0 0 
ee 26 Oto 6 O 
eo 80 Oto 0 0 


Warrtecross Wire & Inox yey Som seas in Liverpool. Terms 2} dis. 


Best best lengths, — 


eo 


oe 
- 
oo 
oe 
oo 


Dipping i in boiled oil 5s. per ton extra, 
vanised d 


Oto 6 
7 


8 oe oe o eo 
Tar Pearson & Know es Co. 
oa 


Fencing, Nos, 0 to 4, B.W.G. 


per to’ 


W drawn iilted -- h a ~ ~ long 


eoocoooso cocooco™ 


oo 





Rytanps Broraers—Prices of iron wire, &c., delivered free in 
Liverpool : 


Best RB iron wire, bright or annealed— 


Per bundle of - lb 7/6 7/9 8/0 > ig 9/0 89/8 
0 to a 8. 10, i... 2 
Per bundle of 63 Ib. ag * 10/0 10/6 us 12/0 129 1846 
14, 1. 17. 18% = 19. 
Per bundle ot oo tb. 14/8 15/6 16/6 
Nos. 2 th 2 


Best best drawn killed galvanised telegraph wire (joined in half 
mile lengths to No. 9 inclusive with Rylands’ Patent Joint)— 
Nos.0 to 6 £17 5 0 perton.| No. 10 .. = 0 per tom 
vote sé i .. 5 0 
9 oe ro 5 0 
Terms of sepueent ob a. cent for cash on “Toth of month following 
very 


Nail Rods—G.ascow, Mt. “4 
CLEVELAND 


8 0to0 0 
615 to7 6 


oe 


od oe oe. 


ails— 
Warrecross Wire & Inow Co. 
Wire ~—, ‘ws Points de Paris, per 112 Ib. :— 
7 10 ll 12 138 4 1b) 16 
wo 14/9 15/6 16; 3 17/0 17/9 18/9 19/9 21/0 22/6 24/6 96/0 a0 
Packing in casks 1s. per ewt. extra. 


Rails—G.asoow, f.0.b. oe oe oe ee 710 to 8 10 
CLEVELAND oe ee oe 6 Ot06 5& 
Wates—Tredegar Iron Company oe «- 5 5t0510 

f.o.b, Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 
on ee oe os -e 6 Ot 67/6 
For colliery sidings (works) os 512 6 
New and perfect permanent way 
rail (Cadi. - ee 57 6 
Bridge ra 30 1b. per yard run 
(at works) .. 600 
Fishplates (at works), any “section 7 10 to 7 12/6 
Railway Chairs—G.ascow, f.o oe 4 0to4 5 
Pipes—Guascow, f.0.b.c0 6 cf « ew 6 O07 5& 
STEEL. 
SuerrieLp—At works— &£ada £8. 4, 
pring s eo ee ee oe e 13 0 Oto 1710 0 

Ordinary cast rods oe a oe « 144 0 Oto 21 0 0 

Fair average steel ee oe ee ee 24 0 Oto 32 0 0 

Sheet (cast) “a oe - . + 380 0 0t0 65 0 0 

Second-class too! ee oe “ oe 2% 0 0t0 45 0 0 

Best speciai a oe + 40 0 0t0 70 0 0 

Fine rolled, for clock springs, ‘ke. oo « 68 0 Ot 70 0 0 

Rails—Siemens (at works) .. ee e 810 Oto 815 0 

Bessemer, ordinary .. « «« 7 0 0t0 7 2 6 

Do. superior .. oe eo 8 O Oto 8 & O 

Do. ost 1. o* eo 8 5 Oto 810 0 

WaLes— £ad £84 
Rails, f.0.b., Cardiff or Newport .. e 612 6t0 7 0 0 
Rails, at works, Bessemer . ~- 615 0t0. 7 5 0 
Heavy .. 710 Oto 715 6 
Slightly defective, Cardiff or New ‘port .. 6 5 6to 6 7 6 
Steel colliery bridge rail, works .. - 77 6to 000 


PRICES CURRENT OF MISCELLANEOUS MET 
8. 


per bottle ..} § 
Phosphor Bronze—Bearing metal perton .- «- 112 
Other alloys ee 

Castings according to pattern and quantity. 

Muntz’s Metal—Prices nominal. 

Zinc Sheets, for paper Somes meveet 
Ist quality (per cwt.), from ° 

2ni quality .. ee o o oe 

For Engravers oe o oe oe ee oe 

G. Daum, Cologne and London. 


ALS. 
Copper— &£ . ¢ 
Chili bars.. co oo oe oe ne portom en fry ay O 
B.S. ingots oo oe ee oo o - & 00 
a cakes or bars .. ° oe oe oe - 8 00 
in— 
= 7510 0 
Straits . ory ory oo o oo {is 00 
733 0 0 
Pasig cs fT a 
Best me at ve oe .. e ee . oe 22 5 9 
German d ee ee os oe oe oe ee 2110 0 
Antimony— ‘ 
oe” - “os oo. & 0. 7 : 4 
Spelter— 
Silesian .. oe ee oe . ee - oe 21 5 0 
English ee oT oe oo oe “ oe oe . 10 }4 
Quicksilver .. 1 0 4 
0 
) 


ee 41s, to 47s. 
oe 358. 6d. 


37s, 


PRICES CURRENT OF TIMBER, 




















































1876. 1876, 
Per Load of 50 cubic feet. 45 45 Per Petersburg standard. 46 45, 
sues ‘> ae. ogee ail 
. bec, teeeeeee 
+ 40 510 lst 
- 35 416 Gnd do. 
- 38040 8rd do. 
- 3 806 lst spruce 
- 213 $15 do 
- 35 8 3rd do. .. 
- 30 310 St. John’s, spruce 
- 212 316 Nova Scotia and ewe 715 810 
Ralasvassess' eo OO Bae ward's Isle, spruce 
Swedish and Norway balks.... 115 3 5 United 8. pict pine planks. 1210 1310 
en ae f pipe— 
Memel crown ....+ 515 8 © +» 180 0 200 @ 
Brack . ow 550 0 - 150 0160 0 
Dantsic and Statten, crown. « 6810 8 ¢@ 189 @ 200 0 
Brack & unsquared 5 6 6 0 150 0160 0 
American Timber— 80 0 & 6 
Red pine for yards and spars 4:12 50 
Mited and buiiding.. Slo 40 . % 6 Rio 
Yellow pine, large evece 5 0 5k 2910 3 0 
aney board. + 4 © 5 ©|) Wainscot Logs, per 147. cube— 
all” covccccese BRS 6 SF Big, crown in. and Dats) 515 610 
Pitch pine .....«se00 » 83 815 415 65 5 
Do. for masts and spars. 40 510) menteae i. »- 415 Sw 
Eim, rock. 415 § 0 “ae 315 45 
— 6 0 cubic fat! 
= 406506 ie seresesececevees lo 5 10 
Birch, Quebec large 415 510 Rien Dantsic, Memel,&c... 8 15, 10 lo 
New Brunswick & P. i. Isie 3 0 310 
‘ 210 215 '| Mahogany and Furniture Woode— 
410 5 @ Per superficial foo. « &@ a 4, 
75 810 Mahogany, Honduras, cargo av. 0 0 63 
8 ole exican, ¢ -0 06 
20 3 ¢& Tabasco, do. 0 00 
u 58 0 Cuba, do, .... -0 0°98 
8090 St. Domingo, do..... 0 630 9 
» 607 St. Domingo, curls.. 010 1 6 
Cedar, Cubs. aa .0 40 5 
1s 0 Hon«uras, 0 40 5% 
1410 Penci 020 st 
7 Walnut, Italian 0 40 
Wyburg, 04066 
Petersburg and Riga, white.. 9 51110 a mo fe 
Christan, ellow and white } Maple, bird’seye .....+ oo 
<1 eee ute 18 51410) gacinwood, St. Domingo « °0710 
Sate deals, other sorts. 8 01115 Per 4u 4% 
Battens, all sorts 096 Satinwood, ME on dem - 60390 
Swedish deals, mixed 12 10 16 ” Rosewood, Rio.... 1410 0 0 
- 12 0181 Babi - ll) 18 0 
Inferior and 4th 9 ol ° Tulip wood. 60% 0 
Battens 30s. less than deals, bra wood, Brazil ........ 10 0 1216 
Finland deals, lat. ..+++++++5 11 1513 15 Puerto Cabello. 65 80 
Battens .. os 91012 0 Lignum Vite, C. St.Domingo 6 0 10 0 
Handawn deals .... 710 810 1220 WM 0 
Handawn battens... 710 8 1) = : g - 
Dan‘ crown deck deals, per 
we 40ft. din. .. ~ 15112 60% 0 
Brack di a) a wi: al 
Per Petersburg standar 
Quebec, 1st bright pine...... 21 0 25 10 Lancewood spars, each,fresh 10 0 25 0 
nd do, ..seseseeeee 1210 1515) Do., ordinary tofair.... 30 5 0 








TuRoAT IRRITATION.—The throat and windpipe are especially 
liable to inflammation, causing soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice, For these 
symptoms use glycerine in the form of jujubes. Glycerine, in these 
agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of sucking, becomes’ actively 
healing. Sold only in Gd. and 1s. boxes (by post for 14 awed, 
labelled ‘“‘ James Epps & Co., Homeopathic Chemists, 48, 
needle-st., and 170, Piccadilly.”—{ADvr.] 
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LONDON BRIDGE. _ ee ep eastward of psa ae om them. avensionns di manent and sige yy re would 
P : : ; : oe river crossing accommodation must of course | not unfrequentl ea sto of the ic anavoid- 
Tue question of the necessity for increased river-crossing | },. provided in some form at a convenient point lower | able. It is cae that stated o. might be for 


accommodation at or near London Bridge is again occupy- | down the river than the existing bridge. Some improve- 
ing, or about to occupy, rominently the attention of the | ments, it is true, might be made at no very great cost in 
Court of Common Council, which will have various schemes | the approaches to Southwark Bridge, which would then 
placed before it, some of which are wholly unnecessary, | slightly reduce the traffic on the approaches to Rennie’s 
and if carried out would not in any way afford the desired | bridge. Part of the district lying between Blackman- 
traffic facilities, but would only serve to make more appa- | street and Soutliwark-road is already mapped as among 
rent the real want, and the proper direction in which to | those in which the Metropolitan Board of Works have 
proceed to remove it. We have on several occasions dwelt | decided upon improvements, so that the increased width 
upon this question, but it is necessary again to return to | of thoroughfare, when effected, will attract some of the 
the discussion of a few of the more important points | traffic between Bermondsey, Walworth, Old Kent-road 
involved. . , | district, and the City. But as it has been found that about 
The proposal to relieve the traffic by widening the | 30 per cent. of the London Bridge traffic is from and to the 
existing bridge seems to be the most to be shunned, as | eastward, it may be presumed that if this be accommo- 
relief is just what the alteration would not give. Widen- | dated, all that is required with reference: to the traffic on 
ing London Bridge is not only a practically useless, but is | this structure would be secured. 
also a dangerous scheme. By those who carefully watch | The question narrows itself to a consideration of what 
the traffic, not only on the bridge but within about 550ft. | will be the most efficient method of providing for this 
of the northern and southern abutments, will soon see that | eastward traffic. ‘Tunnels, ferries, rolling and swing 
even were the bridge made double its present width, that | bridges, and high-level bridges with hydraulic lifts at 
would give practically no increase whatever to the existing | either end, have been proposed. The tunnel proposals 
accommodation. It is not on the bridge that greater room | may be dismissed at once, as, for many reasons, unsuitable. 
is really needed, but at the approaches at either end of it.| The many inconveniences of an obscure dark pas.age, 








the passage of vessels, during which interval the bridge 
might be closed to vehicular traffic; but it happens that 
the larger steamers and other vessels would most often want 
to move away just at those times when the traffic on the 
bridge would be greatest. Some difficulty would also attend 
arranging matters so that the bridge might be closed at 
the varying tide times, and all these stop; would make 
an opening bridge unpopular for land traffic. Once a 
new bridge is opened it must be always open, or the 
uncertainty of drivers as to whether it will afford a 
sage or not will make them avoid the contingency of finding 
it closed by taking to the old bridge. We come then at 
at last to a fixed bridge, with the difficulty before us of dis- 
posing of the river traffic, which at present can reach the 
wharves close to London Bridge. The roadway of the 
central arch of a fixed bridge would, to accommodate a 
oe deal of the craft now passing west of St. Katherine’s 
ocks, have to be at least 90ft. above Trinity high-water, 
so that it may easily be seen that the necessary length of 
approaches would put such a structure out of the question. 
This would obtain, whether a new fixed bridge be erected 
close to the existing one, say on the site of old London 








Here it is that the converg- 
ing traffic from cross streets 
becomes locked and chokes 
the way to the bridge. The 
divergence of some of the 
traffic from the bridge into 
these side streets also helps 
to increase difficulty at these 
points, On the east side of 
the slope of the southern 
approach, and within about 
150ft. of the abutment, are 
Duke-street and the ap- 
roaches to the London 
Brid re stations, the traffic to 
and from both of which is 
very great and almost inces- 
sant. It is by the traflic 
from and into these that the 
frequent greatdead-blocks are 
originated on the southern 
end of the bridge. It is 
unfortunate that all the vehi- 
cles coming from Duke-street 
and the stations and going = ,¢~"~ 
north must’necessarily break  *--- 
right through the stream of 
traffic from and to the 
bridge, so as to observe the 
rule of the road by getting 
on to the west side of the 
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Bridge, or whether it crossed 
the river between Great 
Tower-hill and Stoney-lane, 
in which case 1850ft. of 
wharfage would be cut off 
from much of the craft now 
using it ; the money compen- 
sation too for rendering 1233 
yards of river frontage inac- 
cessible would be enormous. 
The fact is, however, that 
only a portion of the craft 
would prevented from 
reaching London Bridge by 
a similar bridge further down 
the river, for, if we take the 
traflic of the week from the 
4th to the 11th May last year 
as a guide to the average 
river traffic of wharf-usin 

vessels, it will be foun 

that out of 144 vessels only 
eleven had masts as high as 
85ft., and it may reasonably 
be presumed that many of 
those even of that height 
could lower their masts or 
top-masts so as to get under 
a bridge a little higher than 
the existing one,; and once a 
bridge was constructed many 
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roadway. From Duke-street 
to the bridge approach there 
is a sharp incline, and from 
the bridge there is a con- 
siderable decline ; all carmen, 
especially with heavy loads, 
on the former naturally do 
their best to avoid stopping 
their horses until they reach 
the bridge approach, because 
to make a fresh start on the 
greasy pavementisoftenamat- 
ter of great difficulty, while 
those coming down from the 
bridge have considerable diffi- 
culty in stopping their vehi- 
cles, even when they try. The 
result is sometimes accidents 
of more or less serious nature, 
and always some stoppage 
to the stream of vehicles 
from the bridge. There are also frequent and almost 
inextricable blocks at the junction of Denman, York, 
and Thomas streets with the high road to the bridge 
at points 350ft. and 580ft. below the abutments. 
At the northern side there is Arthur-street east and 
west, and a little further on the bifurcation of King 
William-street at the statue of William IV., the former 
400ft. and the latter 550ft. from the abutments. On the 
bridge the quadruple stream of traffic proceeds smoothly 
enough, but the difficulties are encountered at the dis- 
tances off the bridge above enumerated, and this is espe- 
cially to be remarked at the southern side. The fact, then, 
is that the remedy does not lie in increasing the already 
sufficient width of the bridge, but in taking such measures 
as are necessary to reduce the traffic to and from the cross 
streets at either end thereof. We say that London Bridge 
is of sufficient width advisedly, for although some advan- 
tages and comforts would have attended a greater width, 
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more especially of footway, it must be repeated that the | 
bridge itself is now capable of accommodating more traffic | 


than the approaches thereto—taking into consideration their 
obstructing cross streets—can supply it with. Thus, King 
William-street is only 8ft. wider than the bridge, but the 
latter is uninterrupted by any break throughout its whole 
length, its whole width being therefore effective; not so, 
however, the King William-street approach, for cross 
streets and yehicles standing outside shops reduce its effec- 
tive width to something considerably less than that of the 
bridge. 

We presume it will be conceded that any very material 
improvement on the approaches either on the north, 
or, where it is even more necessary, on the south 
side, cannot be hoped for. The increase in width, to 
be of any use, would entail the expenditure of some mil- 
lions, and would even then not be really effective with- 
out stopping some of the cross streets or some of their 
traffic. As we have said, then, the only course open to us 
is to take away the cause of the frequent blocks by reduc- 
ing the traffic through the cross streets, and this can only 
be done by making it unnecessary for that trafic which has 
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of the “re a7 craft could con- 
veniently have their top gear 
made to lower for passing 
under the arches. A bridge 
built upon the site of old 
London Bridge would be at- 
tended with less difficulties as 
to approaches than one at any 
other site, and would cut off 
practically, for even the 
larger craft, only about 150ft. 
of wharfage on either side. 
At this site the 6 
could be made with facility 
to accommodate the east- 
ward bound traffic, and so 
relieve London Bridge of 
much of that traffic which 
at present causes the block 
on its approaches. Almost 
the hon of the Duke- 
devoted to an almost infinite variety of traffic, only gui.ed | street traffic, which at present is the principal cause 
| by gaslight, and the great risk of frequent accidents | of the blocks on the south side, would be inter- 
| towards the bottom of the gradients, more especially on | cepted. The drawback to this proposal is, that the journey 
| the northern side, together with the necessarily great from Whitechapel and Stepney to Bermondsey, Rother- 
| length of this gradient, to which there could be little or | hithe, &c., would not be decreased. This, however, is not 
no possibility of entrance, except at its upper end, are | the most urgent requirement, though it is an important 
_ alone sufficient to disqualify the scheme, leaving out of | one, but relief to the traffic passing from the Borough to 
| consideration all questions as to water from various sources, | King William-street is most called for. On the whole, 
| which must be continually pumped out. Lifts of any kind | the site which, as far as the bridge itself is concerned, 
| for the heavy traffic which it is necessary to accommodate, | seems generally the best, is that from Trinity-square and 
_are, we think, out of the question, not only on account of | Great Tower-hill, over to Stoney-lane, Bermondsey- 
_risks of accident, but from the necessarily intermittent | street, &c.—in fact, very nearly the site of the Tower-sub- 
| accommodation they would afford. | way; but if it be maintained that the wharfage rendered 
|. The last objection also obtains with respect to high-level | practically inacessible by a bridge here would be the whole 
| bridges, with hydraulic or any kind of lift. The expense | of that between it and Lemke Bridge, then it would seem 
| of working these, the stoppages caused by necessary repairs, | that the enormous interests at stake would make a fixed 
| and the many objections which would attend the closing | bridge st least much too costly a work. We are then 
|of the bridge intermittently from either end, make the | thrown back upon the old London Bridge site, or else to 
project an undesirable one. Rouiling bridges would be | the proposal to widen very considerably the approaches to 
attended with these, and some greater disadvantages; and | the existing bridge ; but on the whole the former presents 
considering the extent and the nature of the traffic to be | the greater number of points in its favour. 
ape for, little can be said in favour of ferry schemes.| Before we leave this subject, there is another upon 
e come next to an ordinary swivel bridge, or to the | which it seems necessary to touch as bearing upon the 
proposals to make a bridge with a central double way, or | question of traffic stoppages. This is the necessity for 
a kind of dock, in which ships should lie while the | some inspection of wagons and carts, so that the hundreds 
bridge traffic was being diverted from one side to the other. | of rotten and crazy old vehicles at present plying the 
Here we come again—especially with a swivel bridge—to | streets of London might be reduced. It is very well 
the intermittent stoppage of the traffic, and, with the dock | known that many of the blocks on or near London 
bridge, to the great difficulty which would attend the| Bridge are caused by break-down of these old 
working of ships confined to a small space in a tide-way— | vehicles — fit for nothing but firewood —many of 
a difficulty which can scarcely be overrated, unless the| them drawn by poor old _ horses, the existence 
opening in the dock bridge be of such enormous propor-| of which it would be the kindest possible action to 
tions that the obstruction in the water-way would be too| put an end to. It is also very well known to the police 
great to be admissible, and the cost equal to that of con- | authorities that old vans are systematically taken about 
structing two bridges, each with a swivel opening, which | with a view to getting them run down by the vehicles of 
would certainly be a better plan as regards both the road | some well-to-do firm, and then sending in a claim for 
and river traffic accommodation. Such a plan is, however, | damages, which always greatly exceeds the value of the 
undesirable for many reasons. Any bridge carrying the | crazy old cart or van of which they have themselves sought 
enormous traffic which has yet to be provided for should | the destruction. Master carmen are the worst offenders 
be without any machinery or moving parts of any kind, as | in this despicable business, and we lately heard of a case 
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where one of these carmen so successfully caused 
an’ “accident” as ‘to make ''a firm of brewers, who 


were'the' victims to the plot, pay several pounds | 


damages, the wagori damaged being assuredly not worth 
its’ weight of fire-wood. The brewers, however, did not 
actually lose the money they paid, for the carter in 
their employment was made to pay the costs, though they 
for'some weeks made a reduction of his scanty wages he 
could ill-afford. These master carmen who practise such 
cruelties ‘on the poor hacks they work that nothing in the 
way of vivisection could equal their slow torture, care 
nothing at all who pays them for the damages they seek 
to their worn-out carts, nor for the inconvenience they 
purposely cause in the streets. When it is considered 
what a source of danger very many of the ill-conditioned 
and overloaded vehicles are which at present traverse the 
streets of London, it seems desirable that among the em- 
ployés of ‘Scotland-yard ‘there -should be a few practical 
wagon ‘and coach makers, who should have power as 
inspectors to order the repairs or the withdrawal from use 
of any vehicles they saw in a dangerously dilapidated con- 
dition.. There are thousands of such vehicles in London 
which are a continual source of inconvenience and even of 
great danger to foot passengers. 








PRINTING SPECIFICATIONS. | 

Iy our last impression we gave a report of the conversa- 
tion, which recently passed between the Master of the 
Rolls and the bar with reference to the printing of speci- 
figitions. We have received the following letter from Mr. 
Murdoch, who, it will be seen, was the single dissentient 
alluded toe by the learned judge. This letter, with the cir- 
cular of the Commissioners and Mr. Murdoch’s reply, will, 


we think, be found interesting additions to this edifying | 


little history. We may find it necessary to comment on 
this correspondence, 
“* Stn,—Having regard to your remarks in THE ENGINEER of the 


15th Dec, upon the action of the Patent Agents’ Committee in | 


reference ‘to the printing of specifications, I, as ‘the single dissen- 
tient,’ shall be obliged if you will find space in your columns for 
my report ‘to the Master of the Rolls, in which I give my reasons 
for dissenting from the report agreed to by the other members of 
thatcommittee. Lenclose copy of the questions submitted by him 
for our consideration, 

“T would preface the following remarks by stating that I fully 


te the courtesy with which my report was received by the | 


Master of the Rolls,'although I cannot but regret that his zeal for 
the public service has taken, what I consider, a wrong direction. 
The.result has justitied my warnings. In order to save money, of 
which the Commissioners of Patents have plenty, and space, which 
ought to have been providéd long ago, an important branch of the 
public service has been rendered practically useless. This is 
proved by the admission of the Master of the Rolls, that 
* these —1.¢:, the reduced photo-lithographs—‘ are very imper- 
fect always-—they must be—in fact they are not intended for 
judicial ,purposes—they, are not certified copies.” He seems to 
think that so loag as.a legible copy of a @rawing can be had for 
the tse of the court it is of no consequence that the printed draw- 
i on which the public have to rely are very imperfect, ic., 
‘illegible.’ ‘Here Imrustjoin issue. Surely ‘judicial’ eyes are not 
the ouly onesientitled to consideration. I contend that every specifi- 
cation drawing should be printed full size, and in a perfectly clear 
and legible manner. Anything short of this is a mockery, a delu- 
sion, and a snare, and it would be better to abolish printed 
specifications altogether than to print them in sucha manner that 
anyone wishing to ascertain by their means whether a given machine 
is or i8 not anticipated by machines previously patented should 
have to go to the expense of ottice copies in order to gain informa- 
tion as to details which the blurred photo-lithographs fail to 
supply. ‘Take the case of Whiteman’s specification, No. 270, 1874, 
referred to in my report. The price of the printed copyis 1s. 4d. 
The price of a certified copy would be less than 5s*. With due 
deference to the Master of the Rolls, I cannot see how he reconciles 
his statement that printed specifications—which term of course 
includes the drawings—are ‘ not intended for judicial purposes ’ 
with 16 and 17 Vic. c. 115 s. 4 of which provides that 
a a certified by the Cemmissioners of Patents 
‘si received in evidence invall eedings relating to 
letters patents in all courts whatsoever within the United Kingdom 
without further proof or production of the originals,’ and the 
following section refers to ‘facsimile printed copies of the drawings 
accompanying the ‘same,’ (i¢. the printed specification) thereby 
clearly showing that the printed specifications and drawings were 
tobe taken together, certified, and produced in evidence, as has 
been and is done with all specifications and drawings printed in the 
old way. It isall very well for the Master of the Rolls to tell an 
official to ‘go round and get the original drawing,’ but in the case 
of a trial in the country the judge wou!d not have this last resource. 
Farther, I cannot ‘imagine the comfort to readers’ of having their 
eyes tried by specifications printed with a view to economy of space 
rather than legibility. If this principle be carried to its logical 
conelusion, we shall receive annually from her Majesty’s Commis- 
sioners of Patents a neat little pocket volume containing the printed 
y oan for the year, which will be a source of wonder and 
elight to microscope students and nobody else. 

** Bad as matters are, however, they are not at their worst. 
Originally 550 copies of each specification were printed, then the 
number was reduced to 250, and now 200 only are printed, and 
when the patents expire and the specifications come to be out of 
print they will not be reprinted, so that persons wishing for copies 
will have to pay for office copies made by hand. All these 
annoyances ‘are to be inflicted on the public, simply because the 
Government cannot do what the railway companies are doing every 
day, i.c. buy a suitable site, pull down the houses thereon, and 
erect. in their room a patent-office of such a size as to render 
unnecessary the a et expedients which now tax the 
patience of the public. 

“Tam, Sir, 
; ; ** Your obedient servant, 

“* Staple Inn, * H, H. Murpocs. 
** 10th Jan., 1877.” 





[Cory.] 
[Suggestions by the, MASTER ov THE Rouis for the Publication of 
form Specifications in a less costly and more convenient 
Torm 


“Under the present system of publication the total cost price of 
a set of ‘the specifications, including indices, &c., is about £3150. 
In the year 1874 there were 4492 applications for patents filed in the 
Commissioners’ office. Seven pence is assumed to be the average 
cost price of the printed specifications, which gives £118 4s. 4d. as 
the cost price of a single set of the 145 voiumes—exclusive of 
indices—issued during that year. Within the same period in the 
United States of America the number of applications for patents 
was 20,414, of, which mumber 12,711 resulted in ‘issues’ and 
“re-issues’ of patents. The specifications of these patents printed 
tn extenso in good clear type, with photo-lithographic drawings to 
scale, are comprised in twelve monthly volumes of the same size 
—‘imperial 8vo.’—as the English specifications, and with the 

L* The. price of an office copy made by hand according to the new 
eystem would be about £2.) 


annual volume of indices may be purchased for £25, a sum which 


may be assumed to re t not less than the cost of produc- 
tion. It is worthy of notice that with a cheaper and more com- 
| pact form of publication the sales in the American Patent-office 
amounted in 1874, it is said, to about £17,000 sterling, or nearly 
| one-half of the total amount received in the British Patent-office 
| for sales during more than twenty years. 
| **The whole of the specifications filed in 1875 are not yet printed, 
| but it is estimated that they will average three volumes weekly, or 
| 156 volumes in the year. The cost price of each set for the past 
| year may be estimated at £133, exclusive of the cost of indices, 
| &c., and as the patent specifications are presented to thirty-two 
| foreign libraries and public offices, including twelve copies to the 

United States, the sum of £4256 may be taken as the costs of 

the volumes for the past year in continuation of the original gift, 

and the charge under this head is annually increasing. 

“The following proposed changes in the mode of publishing 
the patent specifications are submitted for consideration :— 
“*(1) The employment, instead of lithography, of the process of 

photo-lithography in the reproduction of specification drawings, 
making such reproductions to a uniform scale, no drawing to occupy 
| more than a page the size of the letter press. When, for any 
special purpose, copies on a larger scale are desired, such copies 
| are to be made and supplied to the applicant at the cost price of 
production. 

**(2) To employ smaller type than that now used, and to dis- 
pense with ‘leads’ or spaces between the lines. 

**(3) 200 copies to be printed as at present, but of which number 
only — shall be kept forfsale in a separate form, the remainder of 
the impression to be bound, in cloth or paper, in weekly volumes, 
each with its indices of names and subjects, in a concise form. At 
the end of the year full indices to the fifty-two volumes to be pub- 
| lished in a separate volume, in place of those heretoforé published 
| in two annual volumes. 

“*(4) With respect to the single copies reserved for sale, as folded 
drawings would be superseded by drawings the size of the letter- 

ress, probably mere stitching without printed covers, might be 
ound to suffice. No covers are supplied with the American speci- 
fications. 

The advantages which are believed would result from the sug- 
| gested Ss: 
| **(1) A saving of some thousands per annum in the cost of pro- 
| duction, 

‘*(2) The convenience to purchasers of being able to obtain for 
a moderate subscription the whole annual series of specifications 
| and their indices. 








“ 





“* (3) The convenience to “‘ donees” of having for many years to 
| come to provide space for only fifty-three volumes of moderate 
| thickness, instead of for an indefinite number of volumes, increas- 
| ing—from 158 in the past year—in a progressive ratio. 

| **(4) The publication of the specifications in eatenso, with indices 
| in weekly volumes, would allow of the discontinuance of the 
| weekly publication of so-called “‘ abridgments,” documents of no 
| authority being accepted and published without official examina- 
tion or supervision of any kind, to which are appended indices, 
which on the issue of each new weekly volume or part are de- 





tached and treated as waste paper, their contents being in- 
corporated with the next weekly indices, and so on to the end of 
the year. The discarded indices represent at the end of the year 
two bulky volumes, and assuming that 2000 copies are printed, 
then the waste of paper and printing during the year, is represented 
by — bulky volumes. As the Patent-office Library is provided with 
alphabetical and subject matter indices kept up in manuscript 
from day to day, readers there can dispense with the use of a 
weekly index, though printed ; the most obvious use, therefore, of | 
a printed weekly index superseded by its successor would be to | 
supply provincial inquirers at short intervals with information re- 
ing to patents, but practically this convenience is limited to a | 
very small number of libraries, the ‘‘ donees,” whether at home or | 
abroad, never receiving the weekly volume of * Abridgments,’ 
till long after the indices are out of date and valueless. 
**(5) The drawings being photographic, fac-similes would require 
| no examination or correction by skilled officers. i 
“*(6) The large staff of draughtsmen employed in the Patent- 
office by the lithographers in making tracings by hand of the 
specification drawings would be no longer needed in that capacity, 
and valuable space now required for that service would be vacated. 
““(7) The suggested changes by removing causes of delay in the 
litho *s department would insure punctuality in the pub- 
lication of the specifications, the absence of which hitherto has 
been a source of inconvenience and complaint. Searchers. are 
naturally reluctant to pay a fee for inspecting a record, the print 
| of which ought to have been in the library, and on sale. 
| 
| ** Re the Publication of Specifications. 
“To the Right Hon, the MasTger OF THE ROLLS. 


| “Srn,—In compliance with your lordship’s wish, as expressed in 
| your letter to Mr. Newton, I attended the meeting of Patent 
| Agents called by him and duly perused the paper of suggestions 
| respecting the publication of specifications there submitted for con- 
sideration. I have also perused the report agreed to by the other 

8 of said ti I concur in the opening paragraphs of 
that report as to the inexpediency of adopting the United States’ 
system of publishing specifications and of fettering English 
patentees by the exclusion of coloured drawings of the sizes here- 
tofore admitted. 

“ But I regret that I cannot concur in the suggestions made in 
the remainder of the report, as I consider that the changes pro- 
posed in the paper above referred to would, even when modified as | 
recommended in said report, be attended by disadvantages in prac- 
tice which would more than counterbalance the advantages sup- | 
posed to be derivable from such changes. I, therefore, respectfully 
beg to submit to your lordship my reasons for dissenting. 

**Following the order of the paper above referred to, I will number 
each paragraph of my remarks to correspond with the number of | 
the paragraph in the said paper to which I refer, firstly, as to the | 
suggestions :— | 

**(1) I do not consider it advisable that the specification draw- 
ings should be reduced in size, it being absolutely essential to the 
comprehension of inventions that the minutest details affecting 
their novelty should be shown with the utmost clearness. 
Even under the present system great care is often requisite in 
lettering the drawings illustrating an intricate machine, so that it 
may be clearly seen to what parts the various letters refer. If, 
however, a drawing of this description were reduced the lines of 
the drawing and the lettering of the parts would be merged into 
an indistinguishable blot, as is the case with some of the drawings 
published by the U.S. Patent-office, to which I respectfully beg 
to refer your lordship. Again, taking the case of a patent for a loco- 
motive or other engine, or a power loom which has to be illus- 
trated as a whole,—when the drawing came to be reduced it 
would, as far as regards details, be a confused mass of intersecting 
lines, and, I would press upon your lordship’s consideration the fact 
that there are many inventions which can be properly explained 
only by reference to a drawing showing all the details in one general 
view. Mr. Whiteman’s specification, No. 270, a.p, 1874, a copy of 
which accompanies this report, is a casein point. Figures 5 and 6 
of the drawings show at a glance how the various electrical circuits 
are completed (I may here observe that the filed drawings are an 
instance of the clearness which is gained by the use of colours) ; 
but supposing that these figures were to be reduced as proposed 
they would be uniftelligible. Ladmit that there are many speciti- 
cation drawings which could be reduced without disadvantage ; 
but the system pursued should, like the present, be applicable with 
equal advantage to every description of drawing. None of the 
advantages supposed to be gained by reducing the drawings as 

le te for failure in this respect, 
of smaller type, and dispensing with the 























** (2) The pay law 
leads or spaces be 


tween the lines of printed specifications would 


render them practically useless for the most important purposes for 
which they are required, i.¢., for reference in reports, opinions, 
and patent cases. It is, as your lordship is aware, the practice to 
underline passages in printed specifications. My own practice in 
dealing with the specifications of contlicting inventions is to 
underline in red and blue the passages which respectively describe 
points of similarity and dissimilarity. The reader thus sees at a 
glance the state of the subject matter. Mr. Whiteman’s specifi- 
cation aforesaid is thus underlined. Both clients and counsel have 
greatly approved of this system of underlining, as facilitating the 
comparison of inventions, It would, however, be rendered impos- 
sible by the changes proposed. As regards the employment of 
smaller type, it would so greatly increase the labour and difficulty 
of searches—in which it often happens that hundreds of specifica- 
tions have to be read and re-read-—that I cannot regard the slight 
saving which would thus be effected in the cost of printing as 
entitled to a moment's consideration as a set off against the public 
inconvenience, 

‘*(3) I consider the proposition to reduce the number of printed 
specifications to be kept on sale a step in the wrong direction, At 

resent when a list of specifications required is presented at the 

pecification Sale Room, the reply frequently is that some of the 
numbers are ‘out of stock,’ or ‘out of print.” For this reason 
I would have more instead of fewer specifications kept on sale, 
While on this point I venture todraw your attention to the fact 
that there are not enough clerks in the said sale room. I admit 
that they do their best to get through the work, but, notwith- 
standing this, much delay occurs in the sale of specifications, 
owing to the cause to which I have referred. 

**(4) I see no objection to dispensing with the covers in which 
printed specifications are at present stitched. 

“Secondly as to the advantages which it is believed would 
result from the proposed changes :— 

**(1) Having regard to the enormous and annually increasing 
surplus at the disposal of the Commissioners of Patents, and to 
the fact that the Committees on the Patent Laws have recom- 

mended that the money should be used for the establishment and 
maintenance of a proper Patent-oftice—-which, of course, includes 
the printed specification department—and otherwise, for the benefit 
of inventors and patentees, 1 humbly submit that in determining 
the adoption or rejection of any changes affecting the working of 
the Patent-oftice, the probable utility of the proposed changes 
should be the only point considered, the question of expense being 
set aside as immaterial, 

‘* (2) Ithink that very few patentees, patent agents, or otherprivate 
persons would care to buy the whole annual series of specifications, 
and their indices; the general practice now being to buy only 
such specifications as may relate to the particular class of inventions 
in which the purchaser is interested, and they would not care to go 
to the expense of buying all the other specitications, which would 
merely encumber their shelves as waste paper; and I do not see 
how private persons are to find room for all the specifications that 
are publishe For these reasons, I think, that in the event of the 
mo TE being published in volumes as proposed, a consider- 

le loss will result to the Commissioners of Patents, by reason of 
the number of unsold volumes which will be left on their hands, 

** (3) With respect to the convenience of ‘* donees,” which term 
I take to mean the free libraries, to which the printed specifications 
are given, it is the duty of the custodians to find room for such 
= and if they are not worth housing, they are not worth 

aving. 

**(4) I think it desirable to abolish the abridgments at present 
filed, but this could be done without resorting to the proposed 
changes in the publication of specifications. 

(5) If by getting rid of the skilled ofticers referred to in this 
paragraph an appreciable saving could be effected without detriment 
to the public service, and if the public were to have the benetit of 
that saving in the shape of a reduction of the Government charges 
on patents, a primd facie case would be made out in support of the 
measure. As it is, 1 consider that the advantage, if any, here re- 
ferred to, is not entitled to consideration, having regard to the 
public inconvenience which would result from the change proposed, 

**(6 and 7) As I trust, that on considering the evils which would 
attend the proposed changes, you will refuse to sanction them, I 
humbly venture to express a hope that the delay which undoubtedly 
exists in the publication of specifications will in future be avoided 
by the engagement of a sufficient staff of ofticials, and that a proper 
Patent-oftice will, ere long, be provided for their accommodation, 
Years have passed since the report of the committee herein-before 
referred to, and I cannot but regret that the only proposition 
coming from or through an official source is to effect a saving by 
cutting down the Patent staff to suit the narrow limits of the 
Patent-otlice, instead of enlarging the Patent-otfice te accommo- 
date a sufficient staff. 

“Tn conclusion, I humbly recommend that the present system 
of publishing the specifications of patents be maintained; that a 
sufficient staff of officials be engaged ; that a suitable site be 
acquired in or near Southampton-buildings ; and that a new Patent 
office of sufficient size be erected thereon. 








RoYAL InsTiTuTION. —The evening meetings commence on Friday, 
Jan. 19th, at eight o’clock, Professur Tyndall will at nine o’clock 
discourse on ‘‘ A Combat with an Infective Atmosphere.” 

Ick SKATING RINK.—An ice skating rink has this week opened 
at Rusholme, near Manchester, by Professor Gamgee, who has 
recently opened the Charing Cross Baths as a rink, The surface 
at Rusholme is 4500 square feet, and the ice 2m. in thickness. ‘I'he 
freezing is etfected by the sulphurous acid machines of Raoul Pictet 
and Co., of Geneva, the machinery being driven by two 10-horse 
power fixed engines, The arrangements of the building, designed 
by Mr. Hull, Manchester, are very complete. Mr, Beck, of 
Cannon-street, London, is the engineer. 

Scrence Lectures.—The Council of the Society of Arts have 
made arrangements for the delivery of six lectures on various 
scientific subjects, which will take the place of the usual papers 
and discussions on six Wednesday evening meetings during the 
session. The following gentlemen have each consented to deliver 


| one of the lectures :—Sir John Lubbock, Bart., F.K.8.; Mr. E. J. 
| Reed, C.B., M.P.; Professor W. K. Clifford, M.A., F.R.S.; Pro- 


fessor Alexander Kennedy, C.E.; Dr. B. W. Richardson, F.R.S.; 
and Mr. James Baillie Hamilton, 

DeatH oF Mr, ALEX. Bain, ELecrrician.—This ingenious 
man, whose inventions in connection with the electric telegraph 
entitles his name to be held in grateful remembrance, died last 
week at the new Home for Incurables at Broomhill, Kirkintilloch, 
and on Saturday his remains were interred in the burying-ground 
in the neighbourhood of that town known as the Old Aisle 
Cemetery. Mr. Bain, who was about sixty-six years of age, wasa 
native of Thurso. He was inventor of the electro-chemical 
printing telegraph, the electro-magnetic clock, and of perforated 
paper for automatic transmission of messages, and was author of a 
number of books and pamphlets relating to these subjects, Sir 
Wm. Thomson, in his address to the Mathematical Section of the 
British Association at its meeting in Glasgow last year, said :— 
‘In the United States Telegraphic Department—of the Great 
Exhibition at Philadelphia—I saw Edison’s automatic telegraph 
delivering 1015 words in 57 seconds—this done by the long 
neglected electro-chemical method of Bain, long ago condemned 
in England to the helot work of recording from a relay, and turned 
adrift as needlessly delicate for that.” Mr. Bain was stricken by 
paralysis, and suliered trom complete loss of power in the lower 
limbs. Kor some time he had received a pension from Govern- 
ment, obtained for him, we believe, through the instrumentality 
of Sir Wm. Thomson, Mr, Bain was a widower, and has left a 
son and daughter, the former of whom is in America, and the 
latter at present on the Continent, Photographs of him by 
Mayall were recently presented to the Society of Telegraph 
Engineers and the American Society of Telegraphers at Phila- 
delphia, 
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RAILWAY MATTERS. 


Apvices from India state that the Branch Khelat Railway is to 
be constructed forthwith to Khelat, 

Iv is said that the Shah of Persia has undertaken to make a line 
of railway, six miles in length, to join the capital with a palace 
south of Teheran, 

ILLiyols has fifty-two railways, with 7275 miles of track. Nine- 
teen of these roads are in the hands of receivers or have recently 
passed under the control of bond holders, 


THE Dominion Government of Canada has, it is said, issued an 
order forbidding the running of railroad trains in Canada on Sundays 
except by direct order of the Government. 

Tus engineers’ strike on the Grand Trunk of Canada Railway 
has speedily terminated, and traffic now proceeds as usual, It is 
said that the general manager is leaving America on a visit to this 
country to confer with the directors on important matters, 

A TRAVELLER stepped from a train that was slowly going into 
La Crosse, Wis., at midnight recently, and found himself at the 
bottom of La Crosse river. He was from Massachusetts, where, he 
said, the cars have one more step than he found upon the one from 
which he unwittingly plunged, 

THROUGHOUT the present or many improvements have been 
carried out on the Highland way that have conduced materi- 
ally to the comfort of the travelling public and to that of the 
employés, Several new stations of a neat and substantial build 
have been erected, and at various places along the line commo- 
dious cottages have been raised for the benetit of the surface men. 
Contracts have just been entered into by the company for the 
extension of the passenger department of the Inverness station, 
and the completion of the covering of Forres station. 

Tuk half-yearly meeting of the South-Eastern Railway Company 
is called for the 18th inst. The transfer books will be closed from 
the 18th until after the meeting. At this meeting the heads of 
the agreement for ‘establishing a working union and ultimate 
amalgamation of the South-Eastern and London, Chatham, and 
Dover Railway Companies, and a petition to the House of Com- 
mons for leave to bring in a bill to give effect to the said heads of 
agreement,” will be submitted for consideration by the proprietors. 
Ata special meeting, to be held on the same day, several bills 
now pending in Parliament will be brought forward for considera- 
tion. 

THE popular notion, says an American contemporary, that the 
railroads, especially those leading into Philadelphia, were accumu- 
lating immense profits out of the Centennial travel, was wide of 
the mark, It is true their business for several months was 
greatly increased, but it was done at very low rates, and, more- 
over, heavy outlays had to be made in supplying additional loco- 
motives, cars and other os foe the operating expenses were 
very largely increased, and the wear and tear of rolling stock, 
roadbed, and other property, was severe; and now the leading 
rowds find themselves with numbers of engines and cars lying idle, 
and a great lull succeeding the rush and hurry. Had rates re- 
mained nearer the old figure a profit would have been made ; as it 
was, the margin of clear gain is probably not excessive, although 
it sae have saved some roads from bankruptcy, for some time 
at least. 

In view of the improvements in Dundee and the oxtension of 
railway works, negotiations were entered into some time ago by 
the Provost of Dundee with the Caledonian and North British 
Railway companies for the purpose of promoting the erection of a 
joint central passenger station at Dundee. A meeting of the Im- 
provement Committee and deputations from the railway companies 
and the Harbour Trustees has been held in the Town Hall. After 
the plan had been examined by the directors of both companies 
severally, Mr. Stirling, on the part of the North British Com- 
pany, and Mr, Fergusson, on the part of the Caledonian, expressed 
themselves as generally favourable to the proposal, but asked for 
details as to cost, mode of construction, and other matters. Mr. 
Stirling added that the North British had already expended 
£60,000, which, if the proposal had been brought forward sooner, 
might probably have been saved, should both companies see their 
way to go into what was now suggested. After some further 
discussion it was arranged that copies of the general plan should 
be sent to both companies with some other details, and that the 
engineers of the companies should meet and consider the whole 
matter, after which Mr. Henderson would call another meeting in 
Dundee to resume negotiations. 


Tue Paris Municipal Council has before it a scheme prepared by 
the engineers of the city, after an inspection of the London Metro- 
politan and District Railways, for the construction of underground 
railways in Paris, It is proposed by this scheme that there shall 
be two main lines running east and west. The first,'starting from 
the Vincennes Station, will pass under the Lyons station, the 
Chateau d’Eau, the Halles, the Palais Royal, the Bourse, the 
St. Lazire terminus of the Western Railway, and terminate at 
Les Batignolles, Thesecond, starting from the Orleans terminus, 
will follow the left bank of the Seine, and run beneath the whole 
length of the Boulevard St. Germain. This line will also have a 
junction with the first by means of a railway passing under the 
Seine and the Louvre, and terminating at the Palais Royal. The 
first line willalso have a branch from the Halles to the Northern 
and Eastern Railway stations. The central station of the whole 
system, that of the Palais Royal, will be 23 feet below the level 
of the pavement, and the approach to itwili be from the Galerie 
@ Orleans, the buildings upon the north side of which will be 
utilised as booking-offices and waiting-rooms. To getrid of the 
steam and gas generated in the tunnels, large shafts will be con- 
structed at different places on the line of route. The point which 
it is anticipated wili give rise to the greatest difficulty is the 
opening of trenches vinderdeath the water-pipes and drains, espe- 
cially as the Paris houses are so much higher than those in 
London, that any subsiding of the soil would be all the more 
dangerous. The total cost is estimated at £6,360,000 for seven- 
teen miles, which gives an average of £374,117 per mile. 


Tue principle of a prismoidal or single-track railway has been 
put to practical test by the recent opening of a road of the Sonoma 
Valley Prismoidal Railway of California, from Norfolk, on Sonoma 
creek, 3} miles towards Sonoma. The rail is laid upon a prism of 
wood built of bevelled boards, 27in. wide at the base, and 15in, 
high. The car is supported by two wheels, with independent 
revolving flanges. A San Irancisco paper thus describes the result 
of the trial trip :—‘‘ The party took their places on seats which 
were ranged on each side of the cars, the passengers being face to 
face. The first impression suggested was that which ordinarily fills 
the bosom of the novice who makes his maiden effort to ride the 
uncertain bicycle, A eertain assurance that the whole thing would 
topple over at the first movement was the general belief of the 
uninitiated, But the engineer sounded his whistle, the passengers 
gave their tremulous cheers, and the train moved off smoothly, 
and soon the pace was considerably augmented. Wonderful to 
relate, the Soaitledion was scarcely perceptible, and the locomotive 
and cars rode the single rail as firmly as the trains on the broadest 
of English solidly constructed broad gauges, The faster the train 
proceeded the smaller in number and extent became the lateral 
oscillations, beautifully and practically exemplifying the great 
principle of the whole prismoidal system, that the greater the 
speed the less the liability to oscillate, a principle clearly demon- 
strated by the gyroscope and velocipede. To Revo making their 
first trip on the new railroad the ease and comfort of this mode of 
travelling suggested itself most strikingly.” It is stated that the 
construction of this road for the 3} miles already built has cost 
about 4500 dols. per mile, or little more than one-half the cost of a 
narrow gauge road through ordinarily difficult country. The one- 
rail system is especially adapted to mountainous regions, where 
numerous heavy grades and sharp citrves are necessary, and where 
the cost of an ordinary railroad would be enormous, 





NOTES AND MEMORANDA. 


A mass of meteoric iron, found in; the ;proyince of ‘Santa 
Catarina, Brazil, contains, according to 4 report by MM. Guignet 
and Almeida, 36 per cent, of nickel, ex 

Pro. J. E. Crayton, who has lately made an examination of 
the coal-fields of Wasatch County, Utah Territory, attaches con- 
siderable importance to them, ‘The beds, which are quite exten- 
sive, are not less than three in number ; the principal one, the 
Hutchings, being 32ft. in thickness, About one-half of the coal 
posesses excellent coking qualities. The beds are located at an 
altitude of about 7750ft. above the sea level, and are not diffi- 
cult of access, 

In the apartment of the new and scientific structure erected in 
Oxford, allotted to the experiments in electricity of high tension, 
an apparatus of remarkable ingenuity has been provided for keep- 
ing the air of the room dry. This apparatus consists of a heated 
copper roller, over which passes an endless band of flannel ; the 
roller is heated by means of gas lights within it, which, being con- 
stantly burning, cause every part of the flannel to become hot, 
The vapour which arises from the heated flannel is carried off by 
the current of air which supplies the burners inside the roller, The 
flannel, when thus dried and cooled, passes into the open air of the 
room, where it again absorbs moisture, and thus the air of the room 
becomes so dry that the electrical instruments are preserved in a 
highly insulated condition, admirably meeting all the requirements 
of the case. 

Few ns are aware, says the Washington Gazette, that veri- 
table Eeyptian mummies are ground into paints. But in this 
country and in Europe mummies are used for this purpose—the 
asphaltum with which they are impregnated being of a quality 
superior to that which can elsewhere be obtained, and producing a 
peculiar brownish tint when made into paint, which is prized 
distinguished artists both of this and other countries. The ancient 
Egyptians, when they put away their dead, wrapped iu clothes satu- 
rated with asphaltum, builded, as it were, better than they thought, 
and could never have realised the fact that ages after they had 
been laid in the tombs and pyramids along the Nile their dust 
would be used in painting pictures in a world then undiscovered, 
and by artists whose languages were to them unknown. That a 
portion of one of the Pharoahs or a Potiphar, may even now be on 
the canvas of a Vernet, a Millais, or a Church, who may question? 

THERE are in New York two bridges of unusual interest—one 
near Niagara Falls, and the one now building across the East river 
to connect Brooklyn with New York city, At Niagara'the bridge 
has a span of 821ft., and the height above the river is 245ft, The 
cables are each composed of 3140 wires, and have an’ ultimate 
strength of 12,000 tons. The total cost of the work in round 
numbers was 400,000 dols, The central span of the Kast river 
bridge will be 135ft. in mid channel above high-water mark, 
and 1595ft. Gin. long, or almost double the length of the bridge 
at Niagara. Added to this will be the land spans, each 930ft. 
long; the Brooklyn approach of 971ft., and the New York ap- 
proach of 1562ft. Gin.—making a grand total of 5959ft., or 
very considerably over a mile. The towers, 140 by 5ift. square, 
at high-water mark, are 277ft. above this level, and 158ft. above 
the way, and support four cables, each 15}in, in diameter, 
and each composed of 6224 parallel wires of stecl. The ultimate 
strength of these cables is 11,200 tons. Exclusive of the cost of 
land for piers, anchorage, and approaches, the bridge will cost 
9,000,000 In the face of these imposing figures, the Niagara 
bridge certainly seems to dwindle to small proportions. 

Tue formation of petroleum has been explained by Mr. H, 
Byasson upon experimental grounds, as follows :—lf a mixture 
of vapour of water, carbonic acid, and sulphuretted hydrogen be 
made to act upon iron heated to a white heat in an iron tube, a 
certain quantity of liquid carburets will be formed, This mixture 
of carburets is comparable to petroleum. The formation of petro- 
leum can thus be naturally explained by the action of chemical 
forces. The water of the sea, penetrating into the cavities of the 
terrestial crust, carries with it numerous materials, and especially 
marine limestone. If the subterranean cavity permits these new 
products to penetrate to a depth where the temperature is suffici- 
ently high, in contact with metallic substances, such as iron or its 
vulpbaisehs, we have a formation of carburets. These bodies will 
form part of the gases whose expansive force causes earthquakes, 
volcanic eruptions, kc. Petroleum is always found in the neigh- 
bourhood of volcanic regions or along mountain chains, In general 
it will be modified in its properties 4 causes acting after its for- 
mation, such as partial distillation, <c. Petroleum ranges will 
always be accompanied by salt water or rock salt. Often, and 
especially where the deposit is among hard and compact rocks, it 
wil be accompanied by gas, such as hydrogen, suphuretted 
hydrogen, carbonic acid, &c. 

FEeRR0-MANGANESE, which has of late attracted considerable at- 
tention as a substitute for spiegeleisen in Bessemer steel manufac- 
ture, is, according to the Deutsche Industrie Ztg, made at 
the Terrenoire Ironworks, in the following manner: — The 
wngnee liquor produced in the maiefaceit. of bleaching 
powder, is precipitated by means of lime ; the precipitated oxides 
are mixed with a necessary quantity of the purest iron ores—gene- 
rally powdered magnetic ore from Algeria—and,,the mixture 
cemented together, after the addition of 15 cent; of pure coal 
dust and a little fluor spar, with bitumen. "The bricks thus*formed 
are heated in a furnace—four dormant—preparatory to their being 
transferred still glowing into a Siemens furnace. The goal of the 
operation is the reduction of the metallic oxides and their fusion. 
Both operations demanded an exceedingly high temperature, inas- 
much as manganese is very dificult of reduction, andthe carbon 
powder distributed throughout the bricks forms a notable hindrance 
to the uniform heating of the ore. In addition to these difticulties, 
the slag is a most difticultly fusible one, being highly basic; rince 
the presence of silica in the operation is specially to be avoided. 
The manganese and iron ores employed must be free from sand and 
clay, and the hearth of the furnace must be formed of an agglo- 
merate of graphite, the successful production of which has but 
lately been achieved. So soon as the attendant notices that the 
masses begin to fuse, he adds a certain quantity of spiegeleisen 
rich in manganese, and brings the charge to complete fusion. The 
product contains often as much.as 65 per cent. of manganese. 

Pror. Lampaptvs, of Freiberg, concluded that at a certain low 
temperature of fusion the metallic impurities present in the more 
easily fusible of metals would separate, partially as such and 
partially as definite crystalline compounds, and float in the fused 
mass, from which they could be removed by filtration. Experi- 
ments by him in this direction were so far successful that the 
expected definite compounds were found upon the filter, bué the 
metallic filtrate was still very impure. The filter was made of 
quartz, sand, slag, Xc., which was not wet by the molten metal. 
Curter, however, according to a communication by him, in trying 
to adapt this principle to the purification of Bohemian tin, on a 
commercial scale, sought for material for a filter, which would be 
wet by the metal to be purified without being dissolved in it. Iron, 
with its comperstively igh temperature of fusion, and its affinity 
for tin, as manifested in the tinning of iron, was employed for a 
filter ; 500 strips of tinned iron, as thin as paper, about ;}in. long, 
and fin. broad, were packed tightly in a square iron frame by the 
aid of wedges, and the frame was then luted into\a suitable open- 
ing in the bottom of a oraphite crucible. The tin, melted in a 
second crucible, was allowed to cool until the separation of, fine 
crystals on the surface was noticed, and the thickening metallic mass 
was then poured into the filtering crucible, when the still tiuid pure 
metal passed through, and a pasty magna was left, in which iron, 
arsenic, and copper, Pi 1 to a great degree, were found 
combined with tin, while the filtered tin proved, to be almost 
chemically pure. Fifty hundred weight, were purified | in the 
crucible described. Other forms and, other materials for filters 
are suggested, and other possible applications of.the method, and in 
the separation of silver from lead contaiming the former metal, 
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MISCELLANEA. 


Durtne the month of} December 120 ships pound through the 
Suez Canal. The receipts of transit were 2,589,0008. 


THE largest sugar refiners in Nantes have closed their establish- 
ment for want of raw material, many other houses having discharged 
the workman. 

THE Russian Government has given Krupp an order for fourteen 
llin. guns, with carriages complete, to replace those taken from 
the forts at Cronstadt and sent to Odessa a short time since. 

A sTEP towards the advancement of technical education is about 
to be taken in South London, it being proposed to establish tech- 
nical classes especially adapted to various trades, such as masons, 
carpenters, &c., at the Working Men’s College, Blackfriars-road. 

Some time since the South Yorkshire Miners’ Association pur- 
chased the Shirland Colliery, in Derbyshire, in order to carry out 
the principle of co-operation, The experiment, however, has ended 
disastrously. The trustees have sold the colliery for £11,000, and 
the Miners’ Association have thus lost £31,000. 

THE Cochrane water-tube boilers which were supplied at Ports- 
mouth to the Danaé, 12, screw corvette, Capt. oer and the 
priming of which has jproved incorrigible, are ordered to be re- 
moved, and Messrs. pS and Tennant, of Deptford, are to 
provide her with boilers of the ordinary service kind. 

THE Western Mail reports a gloomy state of things at Aberdare. 
There are between 600 and 700 cottages uninhabited, owing to the 
stoppage of the ironworks and the consequent depression in trade. 
Owing to the great reduction in the rateable value of the town the 
rates for the ensuing year will be assessed at a higher figure than 
in any former year. 

THE Commissioners of Patents have given notice that in every 
case where a specification is out of print, they will be willing to 
reprint the same, and supply copies thereof at cost price, on pre- 
payment/of a sum of money sufficient to cover the cost of reprinting 
by the person requiring them. The usual practice hitherto has 
been to keep the specifications always in print, reprints being made 
as required. 

Pror. G. A. KorEnic, of the University of Pennsylvania, an- 
nounces that he has reason to suspect the existence of a new 
metallic element in a mineral resembling schorlamite, occurring at 
Magnet Cove, Arkansas, In an examination of this mineral, he 
obtained, instead of titanic acid, a white oxide which differed very 
decidedly from the former. He is disposed to regard this ¢ircum- 
stance as pointing most probably to the existence of a new metalin 
the mineral in question. 

THE results of the census of Paris have just been published. 
The total population is 1,986,748 persons, It was in 1872, 1,852,792 
persons. ‘There has therefore been an increase since that year of 
135,956. The increase has been chiefly, as was to be expected, in 
the outlying arrondissements, and is strongest in Popincourt, 
Montmartre, Batignolles, Monceaux, and Passy. In. the centre 
the increase is the smallest, the arrondissement of Louvre having 
diminished about 3000. 

THe Hudson River Tunnel project is making considerable pro- 
gress. All the machinery for carrying on the work is in position, 
and the contractors have probably, by this time, finished the Jersey 
City shaft, and begun the actual tunnelling. The tunnel will be 
two miles in length, with a road-bed 23ft. wide. The grade on the 
Jersey City side will be 2ft. in 100, and on the New York side 3ft. in 
100. The depth of the earth over the masonry will at no point be 
less than 35ft. The estimated cost of the tunnel is 15,000,000 dols., 
of which 10,000,000 dols. have already been subscribed. 


THERE is, we believe, every probability of a new Inflexible being 
constructed to carry two or more of the monster guns which it is 
— to build in emulation of the 100-ton guns with which the 

uilio and the Dandolo will be armed by the Italian Government. 
There has been some talk abou’ placing one 160-ton gun in each of 
the turrets of the Inflexible at Portsmouth, instead of two 81-ton 
guns, for which she was originally designed ; but, if such a change 
was ever intended by the Constructive Department at the Admi- 
all it would now appear to have been abandoned as imprac- 
ticable. 


THE Cologne Gazette reports the steps being taken witha view to 
the construction of a canal between Venlo, Muellen, Crefeld, and 
a point on the Rhine between Wordingen and Hohenbred % 
In combination with other existing or contemplated can 
it is expected to carry Westphalian. coal to Belgium and 
Holland, and beyond the seas, thus competing with English coal. 
Professor Henket, of tha Delft Polytechnicum, is the author of 
the scheme, andthe cost is estimated at 9,000,000 marks, or, if the 
canal is broad enough for two vessels to pass, 12,000;000 marks. It 
is undergoing the examination of the various German authorities 
interested, with a favourable result, and Holland views it with 
approval, several of the Provincial Assemblies having before them 
a project for a canal between Venlo and Glissingen, called forth by 
the Henket scheme. 

AwmonG the interesting things that were shown to the archi- 
tects in Philadelphia, during their convention, was. Messrs. 
Struthers and Sons’ process for sawing granite. The inventor 
of the Messrs. Struthers’ process hit upon ,the idea, of . using 
chilled iron, finely divided, instead of sand. A jet.of steam 
is directed upon a fine stream of melted iron, which blows it 
into spray, just as in the common atomiser a jet of air pul- 
verises, so to speak, the stream of liquid upon which it is turned. 
The iron, divided into fine globules of, say, a fortieth or a fiftieth 
of an inch in diameter, falls into coid water, and is’ chilléd into 
excessive hardness. It is used under a saw of soft iron, and with 
a stream of water, as sand is used in sawing ordinary stones, The 
globules become smaller by wear, and the cut is made. by. the 
breaking away of minute pieces of the granite by the rolling of the 
tiny iron balls. 

A coursE of four lectures to the members of Working Men’s 
Clubs, and others, similar to these which created so much interest 
last winter, will be delivered by Professor Leone Levi, on four Satur- 
day afternoons, at four o’clock, the first taking place on the 20th 
inst. At the close of each lecture an hour will be occupied in dis- 
cussion and in reply to questions, and after the conclusion of the 
course there will be a written examination for such members of the 
clubs affiliated to the Club and Institute Union as may desire to 
attend. Prizes will be awarded to those who distinguish them- 
selves by the Council of King’s College, in the theatre of, which 
institution the lectures will be delivered. The subject of the first 
lecture will be ‘‘ The Use of Capital in Industry, and Mr. Samuel 
Morley, M.P., has consented to preside on the occasion of its de- 
livery. Tickets of admission for those who are not members of 
Working Men’s Clubs may be obtained at the office of the Cluband 
Institute Union, 150, Strand, 

Ir is a somewhat curious fact, that in the whole island of New- 
foundland, which has a territory nearly as large as the/ State, of 
Pennsylvania, and a population of 150,000 souls, there is nota single 
grist mill of any description. Little grain is raised in Newfound- 
land, though as fine oats and barley can be grown there as in any 
part of the world, and in the western part of the island wheat 
ripens well. The people, observes the American Miller, have been 
so accustomed from time immemorial to import almost éverything 
except fish, that it is difficult for them to take the first step 
towards independence. ‘The erection of grist mills would, without 
doubt, give greater encouragement to agriculture by supplying a 
home market for cereals, and we learn that a move has already 
been made in this direction. A grist millis in process of erection 


in the island, and the millstones and machinery necessary to operate 
it have arrived. When completed the mill will be compelled to 
import its wheat until a home supply can be obtained, and a ap 
ment of grain has already been despatched to it from Montreal, We 
doubt whether any other country in civilised latitudes exhibits 
the phenomenon of being without so necessary an article as a’ mill, 
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THEsE engines are of a somewhat novel type, as the air and cir- 
culating pumps are not attached to the main engines, as is usually 
the practice, but are driven by a direct-acting cylinder, indepen- 
dently. The advantages of this arrangement are obvious, as it 
gets rid of the complicated mechanism by which these pumps 
are usually attached to the main engine, and allows the pumps to 
be driven at a slower and more suitable speed, while it also gets 
rid of a fertile source of danger to the pumps of small engines, 
which arises from the racing of the engines in rough weather. 
These engines have been especially designed for hard work, as 
will be seen from their proportions, and everything has been 
arranged so that the covers can everywhere be easily removed 
without disturbing any of the other parts of the mechanism, 
which is a matter of great importance, though too often 
neglected. The high-pressure cylinder is 10in. diameter, and | 
the low-pressure is 16in. diameter, with a stroke of 12in., both 
being steam jacketed, with a steam receiver between them, the 
cylinders being at right angles. The cylinders are supported by 
the surface condenser on one side and by two wrought iron 
pillars in front, the link motion reversing gear being worked by 
a hand wheel and screw. The surface condenser is of the usual 
type with doors at each end, and is fitted with }in. brass tubes, 
having a cooling surfacs of 150 square feet. The direct-acting 
cylinder is the same as applied to the “Excelsior” pump, which 
is certain in its action, and is only 4in. diameter, the air and 
circulating pumps being 6in. and 5in. diameter respectively. 
The steam-pressure is usually 60 1b. to 70 lb. per square inch, 
and the results obtained from a tug-boat, 65ft. long by 10ft. 6in. 
beam, with a propeller 4ft. 3in. diameter, 64ft. pitch, have been a 
speed of 11 miles per hour, with 160 revolutions per minute. 
In practical work these engines have been found much more 
economical than high-pressure engines, the consumption of fuel 
being only about one-half. 








HYDRAULIC BENDING AND STRAIGHTENING 
MACHINE, TOULON ARSENAL. 


Ovr illustration shows a hydraulic machine for bending and | 
straightening angle-irons, bars, ships’ beams, &. The applica- | 
tion of hydraulic pressure to this purpose possesses many advan- 
tages over gearing; to some of this class of tools, indeed, hydraulic 
power is being applied in place of eccentrics, cams, &c. The | 
only novelty in the general arrangement, other than those con- | 
nected with hydraulic power, is the right and left-handed | 
screw to alter the relative positions of the two stationary blocks. | 
This is decidedly more mechanical than having to shift them 
bodily and take out and put in a pin or bolt; and further, gives | 
a nicety of adjustment which cannot be attained by the usual | 
method. The travel of the ram, to which is fixed the block | 
forming the third point, can be varied from yin. to 12in. in the | 
machine we illustrate, and in the event of too large a bar being | 
put in, no breakdown can possibly occur, as the ram is simply | 
brought up standing, with a pressure on it in no case exceeding | 
that due to the accumulator. This variable travel, at the con- | 
trol of the man working it, is found extremely valuable. The 
valve gear is so arranged that to regulate the travel outwards | 
and inwards of the ram, he has only to adjust the tappets or 
valve handle, and every bar or angle-iron leaves the machine 
with the same radius. No foundations are required, and, like 
other hydraulic machines designed by Mr. Tweddell, by a 
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punching, riveting, or forging small articles. The machines are 
made in several sizes, and form a very cheap and useful addition 
to boiler, bridge, or shipbuilding yards, especially where hydrau- 
lic machine tools are already at work, since they can be laid 
down in any part of the works, however far from the engine- 
house or accumulator. The machine we are describing is worked 
at a pressure of 1500 1b. per square inch, but by making the size’ 
of cylinder suitable, any pressure is available, but if a lower one, 
of course at the expense of compactness. The machine is 
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manufactured by the Hydraulic Engineering Company, of 
Chester, and is a very useful addition to their specialities. 
Amongst others, we may mention that these machines form a 

of the various arrangements of hydraulic machines on 
Tweddell’s system in use by the French Government at Toulon 


and elsewhere. 








LonpoN ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The twenty-fourth annual ting of bers of this in- 
stitution was held on Saturday, the 6th inst., in the theatre of the 

iety of Arts. It was well attended, and the chair was occupied 

Mr. Joseph Newton, president. After one or twonew members 
had been emer | the auditors, Messrs. Haughton and Low, or 
duced the ce-sheet for the past half-year, together with their 
own report thereupon. From these documents it appears that the 
year 1876, despite its having been one of depression throughout the 
engineering trade generally, was a very prosperous one for this 
society, all its te funds having been added to, and the general 
increase being £220 8s. 1ld. The aggregate total of monies in- 
vested for all purposes on behalf of the association, at this moment, 
is £2315 17s. 
rary—on its register 305, an increase during the year of 29 members. 
With these encouraging statistics before it, it is not surprising that 
the balance-sheet was accepted unanimously, and almost without 











, and the number of members—ordinary and hono- | 








man delivered an address, in the course of which he introduced 
biographical sketches of several deceased members, reviewed the 
work of the association during the past twelve months, alluded to 
the late Arctic elie. the inundations along the shores of the 
Thames, and finally addressed himself to the question of preventing 
colliery disasters. Mr. Newton then vacated the chair, but he was 
speedily, and for the nineteenth time, re-elected president. Mr. 
Vinicombe, too, was re-appointed vice-president for the ensuing 
year. The twenty-fourth anniversary festival of the association 
was next fixed for the J7th of Feb., at the City Terminus Hotel. 


POWDER IN IRONSTONE 
Mines. — The necessity 
for rescinding the rule 
with respect to the use 
of gunpowder in iron- 
stone mines is so apparent 
that those who recently 
waited upon the Home 
Secretary were fully justi- 
fied in adopting that 
course, The existence of 
this rule shows the neces- 
sity for examining all 
bills brought before Par- 
liament in connection 
with mines, for there is 
certainly no reason what- 
ever why powder should 
be taken down ironstone 
mines in cartridges, whilst 
there is the stron pos- 
sible reason why it should 
be so in collieries, 
In mines where iron ore 
is worked we scarcely ever 
hear of fire-damp, and 
this is shown by the in- 
spector’s reports for last 
year. Of the 119 persons 
killed in connection with 
the operations in such 
in slate quarries, not one 

by an explosion of fire-damp. Twelve per- 
sons were Killed. by explosions of gunpowder, but in most 
instances carelessness was the actual cause. Four of the 
deaths took place at a pit near Bradford, belonging to the 
Bowling Iron Company, owing to the powder being acci- 
dentally ignited. This was the only fatality that took place in 
the ironstone mines in the West Riding of Yorkshire. It is 
admitted that stringent rules should be adopted for blasting in 
ironstone mines, but there is no ground whatever for limiting the 


mines, including those killed 
life was lost 


| use of powder as in collieries, where fire-damp is frequently met 


with, for there can be no danger where com | recautions are 
taken in bringing down ironstone by blasting. rger quantity 
of powder is often required for getting stone than coal, so that the 
cartridge system is a hindrance to the workmen. Accidents will 
take place in mines despite the most stringent regulations that 
can be adopted, so that even cartridges may be so used as to become 
a source of danger. But, properly handled, there is no reason 
why in ironstone mines powder should not be taken as heretofore, 
seeing that very few persons have been killed by it, and those, as 
a rule, by their own neglect. 

Tue number of applications for patents amounted to 5069 during 


| the year just ended. This very greatly exceeds the number in any 


former year, the highest number previously having been 4561 in 
1875. The rapidity of the increase may be judged from the fact 


very slight alteration it can be converted to other uses, such as ' discussion, by the meeting on Saturday. Subsequently, the chair- | that the number in 1870 was 3405, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
JACKETED CYLINDERS. 
S1z,—Neither Messrs. Ransome, Sims, and Co., nor Messrs. 
Ridley and Co., of Grantham, were the first to manufacture 


rtable engines jacketed cylinders. We have made all our 
vertable engines in that way for twenty years. See particulars 
and testimonials enclosed. Savory anpD Son. 


Gloucester, 8th January. 





THE LIABILITY OF ENGINEERS. 

S1R,—The question of the liability of engineers for defects in 
their manufactures, raised in your issue of the Ist by ‘“‘ Mechanic,” 
is indeed a most important one. As an instance of what has to be 
done to machinery sent abroad by so-called first-class makers, the 
following facts may be of interest to your readers. Towards 
the end of 1874 we ordered a high-pressure condensing engine from 
a well-known house, cylinder 27in. diameter by 4ft. stroke ; 
revolutions, sixty-five; steam ure, 901lb. The contract price 
was about £1165, and inel: a pair of gear wheels, and 20ft. or 
so of counter shafting. 

The engine was promised in two months, but it was about seven 
months before it left the . It was started in September, 
1875, and from the first da: e condenser gave trouble. The 
valve grids were only mates in with wood, and the ledge upon 
which they rested was too narrow to get any joint to stand long. 
As the grating and face were both rough and very uneven, anything 
we put in soon worked out, so that every two days the condenser 
had to be opened up and the joint made anew. The governor was 
of the Porter type, but the vertical spindle ran in the cast iron 
stand, without bushes, and, as was only to be expected, set fast, 
and we had to bush it here; this cost us £15. After the 
engine had run two months or so a crack developed in the bend of 
the steam-chest parallel with axis of cylinder; a new cylinder had 
te be ordered, and the old one was ed pro tem. A crack also 
appeared in the bed-plate in front of the pedestal; this also was 

tched. 


Now let us recapitulate the defects developed by four months’ 
work:—Condensers, almost useless, had to go to England to be 
altered; governor broken down, but mar linder cracked, 
new one required; bed-plate cracked, and pa‘ What a satire 
on our vaunted English i ! Late on in 1876, in spite of 
this, we were foolish enough to o from the same firm three 22in. 
by 3ft. engines, two condensing, A and B, and one non-condensing, 
C. They were all specified for 90 Ib. and 65, 60, and 70 
revolutions respectively. Condensers driven from behind by piston- 
rod as in the other engine. Let us follow their history. A was 
started in September, 1876; governor collapsed almost immediately 
through sticking, the same as the other, although times without 
number we requested the bearing should be bushed. The writer 
certainly noticed this omission in the shop in England, but as the 
engine was just ready to pack, did not dareto delay it, as it was 

y wanted. The condenser could not be worked full power, as, 
there being no air space over the delivery orifice, and the passages 
from delivery chamber to di pipe being too small to let the 
waterrun away fast enough by gravity, each fresh charge cameagainst 
a solid mass of water in the ber, causing a violent knock and 
alarming springing of the condenser ends, which would soon have 
caused a breakdown had not some of the injection been shut off, 
to the detriment of the vacuum, There was a heavy knock on the 
main ing from want of cushion—or lap—at end of stroke. This 
we got over by lapping the slides still more. There was no air 
vessel on the suction of the pump, causing a severe knock when the 
valve shut at each stroke. 

The B engine was a repetition of the other as far as knock on 
main ing and condenser were concerned, and was also reme- 
died by lap on slide and air vessels. The governor also broke 
down—but not in the same way as the others, as all bearings in 
this engine were bushed—through there being no feather on vertical 
spindle to carry round the <i consequently the arms 
broke off short at the joints. The cylinder of this engine cracked 
after a month’s work in the same same way as the 27in. cylinder, 
and has now to be renewed. 

The C engine had a water-heater of the copper coil system, 
The unions to unite the coils to the feed pipes were soldered on. 
Of course they gave way, and we had to make new ones with 
long shanks to take a number of small rivets. The starting gear 
of this engine was so placed that the engineer was in danger of 
being killed by the belt, which ran back past the cylinder; and 
this in spite of sketches furnished to show how the engine was to 
be placed. We had to alter it here. 

In all these engines the slide faces were carried Gin. or Tin. 
beyond edge of ports, when 2}in. would have been ample, giving 
nearly 150 square inches more rubbing surface than was required 
in each engine, and causing great wear and tear, not to mention 
waste of power. 

We hand you a list of what these engines cost us to put in 
order. In this we have only shown money paid out, and said 
nothing of the writer’s time nor that of employés, whom we had to 
put a week at a time over the engines, The prices of these engines 
were about £725 for the condensers and about £600 for the other, 
so that they were not “‘Cheap Jack” affairs. Who should pay 
for the cracked cylinders? We ask you and the engineering world 
candidly for an opinion. 


Expenses incurred in putting 3 X 22in. X 3ft. engines into 
working order. All this was necessitated by faults in design and 
construction :— 

To cost of a supplementary valve applied to back endof con- £ s. d. 

denser of A engine in hopes to relieving knock in condenser *15 0 0 
Engineers’ expenses to see what was the cause of the knock in 


condenser .. «. be cs es os os os se os of o© 306 
Engineers’ expenses to see what was the cause of the knock in : 
condenser oo 00 we ee ae 68 se 2s oe oe « 4 


Fitters’ time lapping slide valve... .2 o « 
Cost of altering starting gear of C engine cine os =. 
Two new discharge valve grids with larger openings for con- 
demsers .. «2 «ss «2 of we a 

New air pump doors -s. |i, 00. 2. oc ‘ss ss 9e se se 
Cost of repairing governors of Aand B engines... .. .. .. 
Cost of four air vessels for con@emsers .. .. .. os ° 

Fitters’ time mounting air vessela,&c. .. .. «2 we 
Engineers’ railway fares and expenses fora week .. .. .«. 5 


* 
) 

ecoeooo oof 

ecoooeoo ooo 





£90 
100 0 0 


£190 0 0 


The items marked thus*, amounting to £24, were costly but 
futile attempts to find out and remedy the condensers’ defects, but 
they were fairly incurred, and had to be paid for, although they 
might well have been spared had we found out that want of air 
space was the real cause of all the trouble. 

In conclusion, we should be glad to receive—through you—the 
names of any firms who are willing to undertake the construction 
of such engines as those mentioned above, and guarantee them for 
- year against breakdowns from faults in design or workman- 
ship. 

Alexandria, Dec. 8th, 1876. 


i 
o 


Probable cost of new 22in. cylinder .. ». .. «. 


ENGINEERS. 
TESTING STEAM ENGINES. 

Srr,— With your permission, I beg to reply to the questions put 
by Mr. H. D. Jones im your issue of January 5th, as follows :—(1) 
What is the position of the float used? Answer—In the case of 
the bay Gin. wide it was 2ft. back from the bay and 2ft. distant 
from ‘the last board. In the case of the bay Ifin. wide it was 
lft. 5in. back from the bay and 4in. from the board, and both 
were about central with the bay in the other direction, but its 
exact position is not very important s0 long as it is kept well away 





from the bay. (2) Was the coefficient 62 determined by estima- 
tion or by direct experiment? Answer—By direct experiment 
with rectangular bays measuring the water into tanks. (3) What 
is meant by the terminal pressure on an indicator card being grossly 
inaccurate ? Answer—When the indicator is used for its legitimate 
purpose, viz., to ascertain the pressure on the piston, and thereby 
the ona it is practically accurate, as proved over and over again 
by the brake, but if the indicator card is used to ascertain the 
heat passing through a steam engine by the terminal or initial 
pressure, then I say the results are grossly inaccurate, I see I did 
not express myself clearly on this point. 

Fromyour correspondent *‘ Wm. McN.’s” letter there appears to be 
some confusion as to how Messrs. Donkin ascertain the quantity of 
heat passing through asteam engine. I beg toexplain that Messrs, 
Donkin never employ the indicator cards except to ascertain the 
power, and not to measure the quantity of steam. The measure 
they employ is the weight of water heated up by the exhaust 
steam. B. W. Faney. 
Bermondsey, London, January 8th, 





Srr,— Would your correspondent, ‘‘ Wm, MecN.,” kindly explain 
how, in his opinion, steam continues to enter the cylinder after 
the valves are closed ? C. 

January 6th. 

THE SUPPLY OF AIR TO FURNACES. 

Sir,—With reference to the letters in your last issue on this 
subject, will you kindly allow me to make a few remarks? I quite 
believe that, as Messrs. W. A. Martin and Co. say, the greater the 
amount of air consumed per lb. of coal—within certain limits—the 
higher will be the evaporative efficiency of that coal. Ihave found, 
however, that, with a given draught and arrangement of furnace, 
the ratio between the amount of air and coal consumed does not 
vary much. Of course by closing or opening the damper it can be 
made to vary, because by so doing the draught is altered; but 
most of the boilers at work are driven so nearly up to their power 
that they have to work with a damper nearly fully open. To burn 
coal economically a good powerful draught is one of the first 
requisites. The more powerful the draught the greater will be 
the amount of air consumed per lb, of coal, and the higher will be 
the evaporative efficiency of that coal. : 

At a mill in the South of England where the chimney draught 
was only poor, 1026 Ib. of best Welsh steam coal were consumed per 
hour, and even then the boilers could hardly keep steam. This 
coal cost 15s. 6d. per ton. The draught was next forced by artifi- 
cial means—the chimney could not be altered on account of the 
great expense which would be necessary to do the alterations —and 
the consumption of coal was then found to be 980 1b. per hour. 
This coal was small, and cost only 10s. 3d. per ton; and even 
though a smaller amount of inferior coal was used than before, yet 
an abundant supply of steam could be got. This, I think, shows 
that by forcing the draught, or, in other words, by increasing the 
consumption of air per lb. of coal, the evaporative efficiency of 
that coal is wonderfully increased. Results similar to the above 
have been found to follow similar alterations with many various 
kinds of boilers using various sorts of coal. 

I have, however, found that there is a limit beyond which you 
cannot go. A draught sufficiently powerful to burn about 21 lb, 
of coal per square foot of grate per hour is best in boilers working, 
as most factory boilers are working, nearly up to their full power. 
I have never tested a boiler where the amount of air consumed per 
Ib. of coal was so high as 600 cubic feet ; 450ft. is the highest 
result I have ever obtained, and I find that by increasing the 
consumption of air beyond this, the consumption of coal is 
correspondingly increased. 

Messrs. W. A. Martin and Co. do not seem to believe in admit- 
ting air over the fire. I would beg to draw their attention to the 
following experiment, which I made on a marine boiler a few 
months ago. I got a good level fire on the bars, raked back so as 
just to cover the air spaces between the bars, This fire was allowed 
to burn down till it was just about time to fire again; then, instead 
of firing, the fireman took the rake and pushed the fire back about 
l1jin. so as to admit air over the fire. The body of the fire was not 
touched, only the few coals immediately at the front were moved 
atall. The temperature, as shown by a pyrometer in the uptake, 
at once rose 50 deg. Fah. This experiment can easily be made by 
anyone wishing to satisfy himself on this point. W. M. A. 

Newcastle-on-Tyne, January 6th. 








SAFETY VALVES. 

Srr,—Will you grant space for this letter concerning the 
Thunderer explosion from an old subscriber? I have had two jobs 
in my time of valve seatings working loose. The first was a main 
feed check valve of the boiler, that lifted with the valve and caused 
the feed pipes to be burst. The second was the delivery valve 
seating, that lifted with valve and broke the lug of the valve 
box door. Now, in the Thunderer, was the valve seating 
loose, and lifted with the safety valve of the boiler? If it was 
intended to be bolted down, the parties that fixed the job might 
only enter the nuts on the bolts two or three threads, which would 
allow the valve seating to lift with the valve and stop the outlet 
for the steam, and cause the boiler to explode; for the outside 
diameter of the valve seating would be the real lifting area with 
the valve if loose, which would cause the two to lift together before 
there was sufficient steam to lift the valve by itself. 

And again, there is the safety-valve box, a ton weight, fixed 
on the front of the boiler, which was the weak part, for the 
uptake getting to the state of hot shortness by being short of 
water, would permit the front of the boiler to be pulled out first 
by the weight of the safety-valve box. 

Ihave not seen any remarks made before on the above points, 
I did make the same remarks to the coroner at the time of the 
inquest, but he did not ask the question. If he did, it was not 
published. Jas. Caton, Sea-going Engineer, 

12, Well-street, Plymouth, Jan. 9th. 





GUN COTTON, 

S1r,—Adverting to letters in yours of Ist, 22nd, and 29th ults., on 
the above subject, I would venture to offer a few remarks, and as 
I have practically used both explosives largely for mining purposes, 
feel myself competent to offer an opinion as to the superiority of 
cotton powder over gun-cotton, either in'its wet or dry state, espe- 
cially for underground work, 

One very great disadvantage gun-cotton has, when used in a wet 
state, is the great difficulty there is in securing perfect deto- 
nation, however dry you may have the primer; in the trials 
I made with it, Me in which I was very careful, trying 
my utmost to secure satisfactory results, I am certainly within 
the mark when I state that I failed on an average to obtain 
more than one good shot out of every eight fired, although in each 
case the primers and portions of each charge exploded, the remain- 
ing portions burning in the holes causing a very great amount of 
smoke, the fumes’of which were very bad ; it was, in fact, impossible 
for men to go into the face to work for a considerable time after 
firing, although the place where I was using it was exceptionally 
well off as regards air ; I may add that even where the whole charge 
exploded the smoke fumes were very bad—worse, in fact, than from 
either ordinary blasting powder or dynamite. 

With cotton powder the smoke is very little, and the fumes not 
at all objectionable ; no matter how badly ventilated a place may 
be, men can go into the face to work immediately the shots have 
been fired without feeling any ill effects whatever ; this in itself is, I 
would submit,a very great consideration to users of explosives under- 
ground. Asregardsthe comparative strength of the two explosives, 
I am confident that, weight for weight, cotton powder will be found 
far superior to gun-cotton, while as regards the comparative safety 
there certainly can be no two opinions, : 

I quite agree with Mr. Prentice that practical solution as regards 
the merits of the two explosions would best be arrived at by a com- 
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parative trial, and have little doubt but that the Cotton Powder 

Company would be quite willing to fire some charges of cotton 

powder in competition with gun-cotton, A. C, 
Cardiff, January 9th. 





BROWN’S STEAM CRANE, 

Sir,—Permit me to add the following remarks to the account 
of my steam crane, which appeared in your impression of the 
22nd ult. The illustration shows a hydraulic crane, one of fifty- 
six, made for the Hamburgh quays, all the steamers running 
to that port being entirely discharged by them. ‘They lift 2 tons 
through 36ft. and 42ft, respectively, at a speed on an average of 
5ft. a second. They are also used largely in other foreign ports, 
being any adapted for discharging coals, the cranes at present 
in hand being No, 226 and upwards. 

Although they are nearly double the price of ordinary geared 
cranes, to lift the same load, yet the saving of fuel and the great 
expedition in working, together with there being practically no 
wear and tear, render them cheaper in the end than any other 
form of crane. The system followed out at Hamburgh is much 
more rational than that pursued in English docks, ‘as, in place of 
having fixed hydraulic cranes to which the ships must be brought, 
the quays are lined with these handy oan easily transported 
cranes, and when a ship comes in, a crane is placed over each 
hatchway, being adjusted so as exactly to plumb the centre, when 
the cargo is unloaded directly from the hold, and placed in a 
high-level-shed similar to our goods sheds, so that no further 
lifting is required to be done. 

$ROWN BROTHERS AND Co, 
80, Cannon-street, E.C., January 8th. 





THE ARLESEY ACCIDENT. 

Srr,—Having read your article on the late accident on the Great 
Northern with great interest, and as the inquest is now over, would 
you allow me to make a few observations on the block system, in 
connection with the accidents at Abbott’s Ripton and Arlesey? 
Though it is very true that there isa class of persons who have a 
blind confidence in the block system, yet, on the other hand, there 
is another class, equally numerous, who lose no opportunity of 
abusing it, ‘‘ Another failure on the block system !” is what we 
hear on every side. Now, taking into account the circumstances 
under which these two accidents occurred, let us see in what par- 
ticulars the block system failed. 

The first collision at Abbott's Ripton was due, as everyone is 
aware, to the distant signal being rendered useless by the srow, 
which evidently might have happened with any system of signals 
whatever. Notwithstanding, there are still many persons who 
declare that the system itself failed altogether in that particular 
instance—signally, one might say. The second collision at Abbott's 
Ripton, and that at Arlesey, happened, as you say, under precisely 
similar circumstances, the + ae, tog failing by means of his own 
signals to stop the advancing train. Surely, Sir, one of the first 
requirements of the block system is that a sufficient warning be 
given to an engine-driver when he passes from one section to another. 
To effect this it is evident that the distant signal should be placed 
at such a distance that an express train running at a maximum 
speed, in the most unfavourable weather, and on ordinary gradi- 
ents, should be enabled to stop before reaching the home signal. Now 
the usual distance, 800 yards, though sufficient for an ordinary train 
running at thirty miles an hour, becomes quite insufficient for an 
express travelling at sixty. But, it will be argued, the signal being 
visible for half a mile or more, gives ample space for any train to 
come to a stop before reaching the cabin. Very possible in fine 
weather, but during a fog the distant signal is not visible for more 
than two or three yards, therefore we must come to the conclusion, 
from these two accidents, that the system of signalling under which 
the Great Northern is worked is not, strictly speaking, the block 
system, since one of its first requirements is neglected. 

Now, in order to prevent a train when signals are against it 
from passing from one section to another, one of two methods 
must chosen—either, as stated above, increase the distance 
between the signals, which would evidently be attended with many 
inconveniences, or else, while maintaining the old distance, apply 
such powerful brakes to the trains as to enable them to come 
to a stop before reaching the cabin. The new regulations on the 
Great Northern forbid all shunting after the signal ‘* be ready”’ is 
given, and provide also that a station shall be covered by the cabin 
of the section before it. This is a step in the right direction ; 
still cases occur every day where it is necessary for a signalman to 
be able to stop a train by means of his own signals, and it is evi- 
dently much safer that he should be able todo this. What, I would 
ask, is the use of a distant signal, if it is powerless te effect the 
purpose for which itis made? Therefore I would say to railway 
car om adopt one of the two methods I have memtioned, and 
until then do not lead the public to suppose that you are working 
your line on the real block system. I would add that the block 
system itself cannot fail; the non-application of it will frequently. 

Bath, Jan. 8th If, W. Mason, C,E. 





THE CONSERVATION OF ENERGY. 

Srr,—The repeated perusal of descriptions of the effects produced 
on targets by the impact of heavy projettiles tends forcibly to 
familiarise the mind with one of the most remarkable of the 
phenomena of nature, end in consequence to dissipate the senti- 
ments of wonder, surprise, and curiosity which would be enter- 
tained if the manifestations of the phenomenon in question only 
recurred at rare intervals, It may be worth while, therefore, to 
recal) to the minds of your readers the fact that the apparent or 
real storing up of energy in a projectile is one of the most mysterious 
and baffling of all the problems among the laws of nature presented 
for our consideration. The facts connected with the storing up of 
energy, not only in projectiles, but in all moving bodies, deserve 
very careful consideration, and have at all times proved attractive 
subjects to thoughtful men, A 2000Ib. projectile fired from the 
100-ton gun at Spezia represents 30,000 foot-tons of energy in 
round numbers. This means tha‘ the shot projected from the gun 
would ascend to a height not less than 33,600ft., or about 6°55 miles, 
provided the resistance of the atmosphere were eliminated. Put into 
another form, the statement implies that the shot contains as much 
energy as would suffice to lift three of the heaviest ironclads in 
existence lft. high. In yet another form, each round represents 
2727-horse power exerted for about forty-five seconds, It is popu- 
larly assumed that the 3601b, of powder or thereabouts required 
to produce an initial velocity of 1500ft. per second contained all 
this power and a good deal more within itself, because it obtained 
nothing to aid it when it did its work upontheshot, But we may 
pass over the remarkable fact that so much energy could be stored 
up in a small sack, because somewhat complex considerations con- 
nected with the operation of chemical affinities are involved; so 
for the present I shall confine my attention to the projectile. Now, 
let any of your readers think over the nature of the phenomenon 
with which we have to do, and answer for himself if, when thus 
stated, there is any other in the universe more completely perplex- 
ing. The shot, as it lay in the chase of the gun, before the powder 
was ignited, was an inert mass of matter, After its energy was 
expended in a sandbank it was an inert mass of matter. The 
burning powder in the gun produced no change in it. Its 
molecular and chemical constitution remained unaltered. Yet we 
tind that as it left the muzzle of the gun it had become endued 
with the power of performing work in some way utterly in- 
explicable. The peculiar feature of the phenomenon is, 
that throughout the whole cyclk of operations, the firing of 
the powder, the flight of the projectile, and the smashing of the 
target, the shot is itself the sport of circumstances, It has no voli- 
tion in the matter. The atoms of iron of which it is made have 
neither the will nor the power to indulge in headlong flight. They 
are purely passive throughout the entire transaction ; yet once put 
in motion they are utterly unable to stop until the whole of the 
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force spent in setting them in motion has been returned as ‘‘ work” 
in some form’ to other objects. It may be urged that the shot was 
not passive when in the gun, for it resisted expulsion, but this is 
merely using words in a conventional term, and without attaching 
a legitimate meaning tothem. The iron could take no active part 
in resisting the powder any more than it could take an active part 
in smashing an armour plate, t work was expended in putting 
it in motion may or may not represent the truth ; but if men 
assert that the energy previously reposing quietly in the powder 
cartridge, was simply transferred from that cartridge to the target, 
we shall have just as satisfactory an impression conveyed to the 
mind as if they stated that the powder did work on the shot first, 
and the shot subsequently conveyed this work to the target, and 
spent it there, 

Before going further, it will be well to disabuse the minds of your 
readers of the notion that weight has anything to do with the 
questions involved, or that by manipulating that factor in any way 
we can arrive at their solution. The energy of a moving mass is a 
function of the quantity of matter it contains, and has nothing 
whatever to do with its weight. All known bodies, solid, liquid, or 
gaseous, are supposed to consist of the same ultimate substance or 
material known as ‘‘ matter,” and matter is supposed to be made 
up of oer The diverse arrangement of pg ge = a 
internal motions going on in an tion of them, su 
characteristics ond properties TVA enable us to res =f and 
identify groups or collections of atoms under different titles, such 
as hydrogen, sulphur, or lead. Now, it is further assumed that 
each atom of matter is borne towards the earth with a definite force 
—unalterable except within very minute limits due to change 
of place on the surface of the globe—which force is termed gravity, 
If the force of gravity varied, or if it were not always the same for 
each atom of matter, then we should have no direct method of 
knowing how much matter any body contained. But gravity being 
practically invariable in its action, if we want to compare the 
quantity of matter in two or more bodies we weigh them against 
each other. That body which has most atoms weighs most, and 
consequently contains the greatest quantity of matter. It will be 
seen, therefore, that gravity is but an accident of matter. Weight 
is not matter, but a force to which matter is subjected—namely, 
that of attraction. But so far as is known, matter is perfectly 
passive, and no more tends of itself to approach the earth than a 
railway-carriage does to run from London to Edinburgh. A great 
deal of misapprehension exists, I know, on this subject, and the 
weight of a shot is supposed to be inextricably mixed up in some 
way with its efficiency. Asa matter of fact, however, weight can 
in no way aid a shot to perform work unless the shot falls from a 
height on the body against which it is aimed. In one word, the 
term weight is used to express conveniently the quantity of matter 
in a body, and we can of course just as easily compare ‘‘ weights” 
as ‘‘ quantities of matter,” because the weight of a body bears an 
unalterable relation to the quantity of matter—or, say, the number 
of atoms which a body contains. Thus, let us assume that one 
ounce of iron contains ten billions of atoms of matter, then will one 
ounce of hydrogen also contain ten billions of atoms of the same 
matter, no be and no more; and if the influence of gravitation on 
projectiles were totally suspended to-morrow, and these projectiles 
consequently weighed nothing while still retaining the same quan- 
tity of matter, they could be used as they are used now, and with 
precisely the same effect. So long as the quantity of matter 
remains the same the weight of the moving body can in no way 
affect its power of accumulating energy within itself. 

It will be seen from the foregoing that the power of storing up 
energy is one of the properties of matter, but how it stores it up, 
or why, has been hitherto an inscrutable riddle, A question which 
has recently excited a good deal of discussion among savants is the 
possibility or not of the existence of a power in Nature known as 

‘action at a distance.” The question may be thus stated in 
popular and not minutely accurate words: Can one body exert 
any influence over another body without a connecting link of 
matter’ For example, is it pendide for the earth, being in no way 
connected with a stone dropped from the summit of a lofty tower, 
to pull that stone toitself? Is it possible for the sun to attract the 
earth, exerting its influence across 93,000,000 of miles of empty 
space without the aid of a material link? Certain philosophers 
have recently pronounced action at a distance to be impossible, and 
have called in the aid of an all-pervading ether to help them. It 
is unnecessary to go profound] oie into the consideration of the 
physics of the ether; but I shall not mislead your readers if I explain 
that, according to the ethereal hypothesis, gravity results from the 
impact of ether currents on that side of a body turned from 

ingly drive the body towards it. It will be 
understood that the h esis really assumes a much more elegant 
form than this; but I have stated it with sufficient accuracy to 
explain how the action-at-a-distance difficulty may be got over. I 
am not aware, however, that any philosopher has ever con- 
sidered that in the flight of a projectile we have a manifestation 
of action at a distance, which it appears to me cannot possibly be 
solved by any hypothesis connected with ether. In the case of 
avity we have a force continually and steadily operating on the 
ly which weighs. But there is nothing analogous to this in the 
flight of a projectile. The latter has received a powerful and 
short-lived impulse, and this impulse suffices to carry it to its mark. 
But the question is, why inert matter, once put in motion, should 
decline to stop? The gunpowder cannot keep on pushing the shot, 
if I may use the word, nor it appear possible that ether can 
play any part in the performance. We have, in truth, action at a 
distance, because the work performed in a gun is carried to a target 
far off and re-performed—if I may use the words—there after a 
considerable interval of time. 

Now I believe that there is a direct explanation, admitting of 
mathematical proof, of all these puzzling phenomena, but it would 
be out of the question toattempt to givethisexplanation here. Ifyou 
consider the subject of sufficient importance I will return to it, and 
endeavour to show why a projectile smashes a target ;andas a natural 
sequence of the theory I am about to advance—one, be it observed, 
in strict accordance in every respect with the theory of the eonser- 
vation of energy—to show, (1) that there is no such thing as 
‘‘work,” save in a conventional, sense, (2) that there is no such 
thing as “ energy,” save in a conventional sense, and (3) that all 
the forces of nature, such as heat, light, and electricity, are simply 
modified manifestations of a property of matter. 

I cheerfully admit that statements such as these lay me open to 
the charge of being a visionary, and I hasten to add that I am 
willing to accept the risk, convinced as I am, that my theory is 
perfectly consistent, not only with the reasearches of Clausius and 
Joule, but with the most recent announcements of Sir W, Thom- 
son, My ideas upsetnothing butcertain p ived notions which 
have no foundation save in bodily sensations; but their enunciation 
will, I venture to hope, make some things clear which are now very 
obscure; and if I can succeed in doing this I shall be quite content, 

London, January 9th, 1877, il 
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THE INFLUENCE OF GRAVITY UPON BODIES REVOLVING 
IN A VERTICAL PLANE, 


Sir,—It appears from observation of several mechanical arrange- 
ments that an attraction, such as the attraction of the earth, for in- 
stance, has not the same influence upon bodies revolving and bodies 
at rest. That is to say, that this attraction influences a revolving 
body in the following manner. By attracting the body through its 
centre of gravity it tends to move the body in a straight line to the 
centre of the earth; and secondly, its influence upon the centrifugal 
force of the revolving body disturbs the equilibrium of the same, 
causing a secondary movement at right angles to the attraction in 
a direction depending upon the direction in which the body has 
been caused to revolve, The following is an hypothesis explainin 
this secondary movement, This secondary movement seems p 


to me by an experiment with a boat hereafter an ; butas I] 


have already spent much time upon this subject, I shall be pleased 





if you willjallow me ‘space to illustrate my hypothesis, as some of 
your readers would possibly suggest some objection to it, the con- 
sideration of which might save me any further loss of time in making 
other experiments, 

In the accompanying drawing, suppose M L KN, to be a body 
revolving in the direction of the arrows, and the four lines AB JU, 
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and D, to represent the centrifugal force ; the attraction, to avoid 
complication, being represented by the single line E. The influ- 
ence of the attraction 8 will have the same effect at L and N, and 
wiil be in the same direction with regard to these two points and 
the centre of the body, That is to say, it will be a force actin 
equally angularly in opposition to both the centrifugal force A an 
B; therefore, the attraction E will not disturb the equilibrium of 
the body at L or N, and consequently the centrifugal force at L 
and N will have no power to accelerate, nor to retard the move- 
ment of the body in the direction E. The influence of the attrac- 
tion will not have the same effect at K and M ; that is to say, the 
attraction E will act in conjunction with the centrifugal force D ; 
but in opposition to the centrifugal force C. Thus the mechanical 
effect of the centrifugal force will be greater at M than at K, and 
consequently the body will have a tendency to translate in the diree- 
tion P, caused by a foree equal to the difference in the mechanical 
effect of the centrifugal force at M and at K, and this tendency to 
move in the direction P being modified by the tend of the body 
to fall in the direction of the attraction E, the result will be a trans- 
lation in the direction O, which is part of an orbit round the centre 
of the attraction E. 

In an experiment, if a wheel A be affixed to the centre of a 
horizontal spindle between the two sides of a small boat, as repre- 
sented in the figure, and be put in rapid rotation in the direction 
shown by the arrows, then the small boat will move forward in the 
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direction B, and if the wheel A be caused to rotate in the opposite 
direction, so will the boat move in the opposite direction, namely, 
backward towards C. Can this movement be explained without 
accepting the foregoing hypothesis ? 
Again, let me ask your readers. can any explanation be given to 
show why the ball A is supported by the jet of water B, without 
pting the foregoing hypothesis, namely, that the ball has a 
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tendency to cross the jet of water in the direction C, such tendency 
being the result of the influence of.the earth’s attraction, and the 
centrifugal force of the revolving ball. 

These seem to me to be questions of great importance, and, I 
believe, that any discussions that may arise from them will be as 
interesting to many of your readers as they will be to myself. If 
I do not prove to be entirely wrong, I will give an account of several 
experiments I have planned, which in that case, I have no doubt, 
will be interesting also, H. Moy Tuomas, 

16, Clements-inn, Strand, January, 1877. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Before Vick-CHANCELLOR Hatt, Janvary11th, 
Barrows v. THE PELSALL IRON AND CoAL Company, LIMirep. 

THIS was a motion to restrain the defendants from registering 
at the Trade Marks Registry a trade mark which the plantiffs 
allege was a colourable imitation of their own. 

Mr, DICKINSON, Sus and. Mr. FeLlLowrs—instructed by 
Messrs. Milward and Whitehead—ap) for the plaintiffs. Mr. 
W. Pearson, Q.C., and Mr. F, C. J. Mittar—instructed by 
Messrs. Dingnan and Smiles—for the defendants. 

On the 8th of June last application was made by Mr. Boaz 
Bloomer, managing-director of the Pelsall Company, to the Regis- 
trar of Trade Marks to register two trade marks, each consisting 
of combinations of the letters B BS with a crown. The plaintiffs 
moved for an order directing the Registrar of Trade Marks to refuse 
such registration, and it was urged on their behalf that the letters 
BBS, which formed part of the marks sought to be registered by 
the Pelsall Company, so nearly resembled the defendants’ mark 
BB H as to be calculated to deceive. It appeared further that 
the Pelsall Company had by an agreement ‘under their common 
seal, which agreement was aabeoroentiy made an order of the 
Court of Chancery, undertaken discontinue the use of the 
trade mark now tendered for registration, and adopt a different 
brand on the iron manufactured at their works. 

The defendants alleged that there was no such similarity between 
the two marks as stated by the plaintiffs’ counsel, and further that 
they had a perfect right to the letters B B S—the crown was 
admitted the common property of the iron trade—inasmuch as 

were the initials of the frm of Boaz Bloomer and Son, under 
name the business was at one time carried on. As a matter 

of faet they had for some years used the letters B B 8 without any 
whatever on the part of Messrs, Barrows, and they were 

now only resuming their former rights, 


| in cylinders, 19°65 1bs; horse power, 5980°40. 
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The Vick CHANCELLOR said the “ Mags slear. The defen- 
dants by their contract had to discontinue the use of the 
brands or marks complained of in the plaintiff's bill, and the whole 
argument addressed to the court had been that the plaintiff's case 
was so stated that it could not be said it was his trade mark that 
was protected by the agreement, but its being stamped on the iron 
in Roman characters. What the plaintiff had complained of was 
that the defendants were substantially using his trade mark of cer- 
tain letters in combination with a crown, merely substituting the 
letter S for H; the reference in the plaintiff's bill to the fact that 
Roman characters had been used by the defendants’ company was 
not by way of limiting the trade mark claimed by him in any way to 
the printing in Roman letters, but was made by way of aggravating 
the offence, to show that the defendants were not only infringing the 
trade mark, but were doing so in the way most calculated to deceive. 
But the subject of the contract or agreement of compromise was 
clearly the trade mark of the letters in combination with the 
crown. In the face of the contract, therefore, what was now pro- 
posed to be done by the defendants was a clear breach of their 
agreement, and the plaintiff was quite right in coming to the court 
under the liberty reserved to prevent the proposed registration of 
the trade mark by the defendants. It was not for the defendants 
to say, having contracted as they had, and part of the contract being 
that there should be liberty to apply to the court in respect of any 
breach of the agreement, there was some other remedy provided 
by the Act of Parliament for the plaintiffs, who had ex abundanti 
cautela taken this step for the purpose of protecting his rights ; 
and it was perfectly clear the order asked for must be made, the 
defendants paying the costs of the application. 








THE THUNDERER. 


THE measured mile trial of Thursday, the 4th inst., having 
proved an unqualified success, the double-turret ship Thunderer 


‘completed her official trips on Saturday by a six hours continuous 


full-power run. Captain Waddilove was again in charge of- the 
ship, the engines being worked by Mr. Robert Humphry, of the 
firm of Humphrys and Tennant, the contractors for the machinery, 
Though the long interval during which the vessel was driven at 
full steam supplied a crucial test of the workmanship and staying 
powers of the engines and boilers, and was not therefore to be 
despised, the predominant purpose of the trial was to ascertain 
the consumption of coal per hour and per indicated horse-power 
while the engines were working at their contract standard. Speed, 
therefore, which was the principal object aimed at at the measured 
mile, formed no part of the test on Saturday, and in fact no obser- 
vations were made on the subject. The weather was exceedingly 
boisterous. The wind had veered round to the south during the 
night, and at the time that the ship got under way, at eight 
o'clock, it blew ‘‘ great guns,” the force being between seven and 
nine, or something between half a gale and a gale. Before 
starting, consequently, it became necessary to make all things 
safe and snug on the low forecastle. The covers were accordingly 
placed on the tops of the riding bilts, the flaps were closed over 
the hawse-holes, and the hatchway battened down, while on the 
other hand the sighting ports and the armoured hatchways on the 
top of the fore turret were used to assist ventilation below. 
Although it was not deemed expedient to go further to the east 
ward than the Nab, so that the trial was confined to a series of 
runs up and down the Solent, these precautions were presently 
seen to be not uncalled for. When off St. Helen’s Point the sea 
broke grandly over the starboard bow, deluging the superstructure 
deck with spray, while , but very rarely, the monster, 
driven forward with great buried her nose to the depth of 
the top guard chains, about 4ft., under water. Deflected from 
their course by the passage of the ship, the waves rolled along the 
side flush with the top of the low after deck, and es when 
going round formed a small lake within the cul de sa@, the floor of 
which, curiously enough, has a sheer inboard. But it-Wasoniy for 
a short time that water was permitted to collect, for 9s soon as 
be ho lifted wantig head the ae was steadil y sees. 
e Vi unexpected buoyancy, and behaved so 
well that some of the officers expressed their willingness to take 
her round the Cape. The only defects in the hull and fittings 
observed during the day were a few leakages in the deck stufting- 
boxes and a stiffness in some of the flaps forward, which prevented 
their being Pg closed to keep out wind and weather. In the 
meantime Mr, Humphry had worked up the engines to overseventy 
revolutions within the first half-hour, no blasts being used. Indeed, 
they were not required during the runs eastward in the teeth of 
the wind, the ventilation in these circumstances being all that was 
demanded ; but the moment the ship’s head was turned to west- 
ward and she began to run before the wind, the ventilation in the 
stokeholes became defective, entailing a corresponding loss ” 
of power developed by the engines. Finding, therefore, after the 
fourth half-hour, that what was gained in one direction was lost 
in the other, both blasts were put in requisition, with what results 
the following means of revolutions, pressure in cylinders, and 
indicated horse-power during each half-hour will show :—(1) Revo- 
lutions,72; pressure in cylinders, 18'225 lb.; horse-power, 
5207°19. (2) Revolutions, 74; pressure in cylinders, 18°53 lb.; horse- 
power, 5436°51. (3) Revolutions, 73; pressure in cylinders, 19 3751b.; 
horse-power, 5563°53. (4) Revolutions, 74; pressure in cylinders, 
18451b.; horse-power, 5432°64. (5) Revolutions, 74; pressure 
in cylinders, 19°275 lb.; horse-power, 5675°26. (6) Revolutions, 
77; pressure in eylinders, 20,625 Ib.; horse-power, 6093°09. (7) 
Revolutions, 76; pressure in cylinders, 19°55 1b.;. horse-power, 
5890°5d. (8) Revolutions, 76; pressure in cylinders, 19°45 Ib.; 
horse-power, 5834°98; (9) Revolutions, 76 ; pressure in cylinders, 
20°425 lb.; horge-power, 6173°44. (10) Revolutions, 77; pressure 
(11) Revolutions, 


79; ssure in cylinders, 19°925lb.; horse-power, 6134°36. (12) 
Revolutions, 73; pressure in cylinders, 19°608 lb.; horse-power, 
5932°95. The means of the twelve half-hours were :—Pressure in 


boilers, 27°30 lb.; vacuum—starboard forward engine, 27°3 Ib.; 
starboard after engine, 25°79 lb.; port forward engine, 27°99 lb.; 
port after engine, 25°52 lb.; revolutions per minute—starboard, 


75 20 ; port, 75°03; pressure in cylinder—starboard, 19°491 Ib.; 
port, 19°253 lb. to the square inch; indicated» -power, 
5748 97, or about 149 horses beyond the contract pow d there- 
fore a little more than were required for the p' sof the trial, 
since it involved an unnecessary consumption 0 The great 
difficulty experienced was to prevent the engines di ing super- 







fluous power, there being neither hot a ‘ 
trouble of any kind, to impair the working of the 
the six hours, For the first four half-hours the 
purposely kept down, but when the blasts were applied the arrears 


of power were so rapidly worked up that it was subsequently 


necessary to ease the machinery somewhat. “Even with all the 


care exercised, the power exerted on the 6th, 9th, and Lith half- 
hours exceeded 6000 horses. The uniformity exhibited in the 
working of the engines will be seen from the consecutive means of 
revolutions as given above, but in order to bring out this fact more 
conclusively it may be remarked that the difference in the total 
means of revolutions of the two pairs of independent engines was 
— ‘17 per minute. The amount of Nixon’s steam navigation 
coals consumed during the six hours was 48 tons, or § tons an 
hour. This repreeents an expenditure of 3°14 lb. per indicated 
horse-power per hour, a result which may be regarded as highly 
satisfactory from an economical point of view, considering the 
amount of useful work performed. 

The Thunderer, haying now passed successfully through the 
whole of her steam trials, will be shortly commissioned at Ports- 
mouth by Wi whose services in connection with the 
ill-fated Bombay will not have been forgotten.— Times. 
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WINDING ENGINES AT SACRE-MADAME COAL MINES, CHARLEROI. 
MM. CARELS, FRERES, ENGINEERS, GHENT. 
(For description see page 30,) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyvrau, Rue de la Banque 
BERLIN.—Asuer and Oo., 5, Unter den Landen. 
VIENNA.—Messrs. Gzrop and Co. 
LEIPSIC.—A, TwieTMeyER, 5 

NEW YORK “Tae Wittmer and Roczrs News Compa ny 











TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents thut letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. i 

*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copics, ’ 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

W. P.—Binns, Spon, Charing-cross. About 6d. 

A SupscriBer.— The motion given by the gear is continuous. 

J. A. T.—There is no such book published to our knowledg 

R. anv 8.—Chloroform or benzole Lisulphide of carbon, Bither will dissolve 
india-rubber. 

D. R.—We learn that the project you refer to in your letter is not yet put into 
a complete shape. One of the places named for a site was Penydarran. 

P. Mcl.—There is no good modern book on foundry work. A treatise on the 
subject has yet to be written. There is a litte work by Overman, which may 
prove useful to you, 

W. C.—Try making your castings with more head and feed them with a wire. 
If this will not do, write again, saying exactly what system of casting you 
adopt. We shall then be in a better position to advise you. 

P. P. J.— We can suggest nothing better in the jirst instance than the use of 
a scoop deflector, as used in locomotives. Try this; the cost will be but a 
few shillings, ond the result will be satisfactory, we have little dowbt 

Hi. H. F.— You say nothing about the ratio of expansion in your little engine, 
out running with 601d. steam at 60 strokes or 30 revolutions, it would 
develope about 10 or 12 horse-power, To get the proper duty out of such an 
engine you should run it at 80 revolutions or 160 strokes per minute, corre- 
sponding to a piston speed of 320ft. per minute. 

One in Dirricutties.— You do not say what machinery you are running, but, 
assuming it to be heavy, use what is known as “ hot neck grease,” which can 
be obtained from any dealer in lubricants in the iron making districts. If 
the machinery is rather light, then we would recommend a mixture of black- 
lead ond tallow—say an ounce of lead to a pound of tallow. If the 
temperature is very high, add sulphur to the tallow. 

H, D.— We cannot give you the precise address you want, but a letter to the 
care of the Secre:ary of the Great Northern Company will no doubt reach 
him. 

Errata.—In our last impression, pagel, for “ King’s Patent Railway 
Key,” read “ The Vutent Railway Key.” The third letter in the middle 
column of page 8 «wuld be headed ** Water Power in India,” not “ Water 
Power in Iretand.” 











GAS LIGHTING BY ELECTRICITY. 
(To the Bditor of The Bugineer.) 

Sir,—I shall be obliged if any of your readers can give me the name of 
any makers of apparatus for lighting the gas of large buildings by 
electricity, and which is, I believe, used for that purpose at the Albert 

all. PHILHARMONIC. 

Jan. 8th. 





GALVANISING CAST IRON. 
(To the Bditor of The Engineer.) 

Sirn,— Would any of your readers kindly inform me how to galvanise, 
or coat with zinc, cast iron? I have successfully galvanised wrought iron 
by the ordinary processes, but when I tried cast iron by the same pro- 
ceases, failed to get a satisfactory result. c 

Cork, Jan. 5th, 1877. _ 


WATER-PRESSURE ENGINES. 
(To the Bditor of The Bagineer. 

Sin,—I shall feel much obliged if any of your correspondents can give 
me the address of firms making or using water-power engines as a sub- 
stitute for turbine or other water-wheels, in situations where the head 
of water is from 60ft. to 100ft., and the 1. fH. P. sought over 100. 

Liverpocl, Jan. 6th. 
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SUBSCRIPTIONS. 

Tue Enoteer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including doulne number) .. - £0 lds, 6d. 
Yearly (including two double numbers)... .. .. £1 9. Od. 

Uf credit oceur, an extra charge of two shillings and sixpence per annum will 
be made. THe Exorneanr is registered for transmission abroad. 

Cloth Cases for binding Tur Exoinner Volume, price 2s. 6d. each. 

The following Volumes of Tuk Enatneer can be had, price 18s. each—Vols. 
3, 5, 10, 14, 21, 24, 25, 26, 87, 38, 39, 40, 41. 

Foreign Subscriptions for Thin Paper Copves will, until further notice, be 
received at the following rates. i paying in advance at the 
following rates will receive Tat ENGINEER weekly and post-free. Sub- 

scriptions sent by Post Office Order must be accompanied by letter of advice 
the Publisher Thick Paper Copies may be had, if preferred, at increased 


rates. 

Remittance oy Ratciien Order. — Australia, Belgium, Brazil, British 
Fiance tara onyh Gorsany ioetar, Todi: Rely Sagan, Se 
Natal, ag New Brunswick, Newfoun 


Japan, 
dland, New South Wales, 
New Zealand, Roumania, Switzer! Tasmania, yo 
United States, West Coast of Africa, West Indies, China, via South- 
ampton, £1 16s. 
Remittance in London. — 


i Austria, Buenos Ayres, Ceylon, France, 

and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 

Singapore, Spain, Sweden, £1 1és. Chili, Borneo, and Java, £2 5s. 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings inch. AU 
single advertisements from the country must be accompanied by stamps in 
pa Alternate advertisements will be inserted with all practical re- 


rity, but 
ise: except weekly ones, are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INsxRTED UNLESS DeLiveRED BEFORE SIX O'CLOCK ON 
Tuurspay Evewine me nace Weex. 
*,* Letters relating to adverti and the publishing department of the 


‘isements 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tax Enaineer, 168, Strand. 





MEETINGS NEXT WHEE. 
Tae Instirotion or Civit Enoingers.—Tuesday, Jan. 16th, at 8 p.m. ; 
mee and Renewals of Locomotives,” by Alexander McDonnell, 


Tue MeTeoRoLocicaL Socrety.—Wednesday, 17th Jan., at 7 p.m.: 
Annual general meeting. 
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THE ARLESEY COLLISION. 

Captain TyLer has concluded his inquiry into the cause 
of, the Arlesey “accident,” and the coroner’s jury have 
pronounced their verdict, which runs as follows:— We 
are of opinion that Thomas Pepper and John Lovell, the 
driver and fireman of the 2.45 express on the 23rd ult., 
met their deaths by Lom ae eh the engine of the said 
train at Arlesey; that Lucy Thompson, Abigail Longstaff, 
and Maurice meme Eppes y the 2.45 express, lost 
their lives on the 23rd, at Arlgey, in a collision occasioned 








te neglect of the driver to observe his si , and at 
that time the inefficient carrying out of the block system 
on the Great Northern Railway. We beg further to say 
that, in our opinion, Philip Walters, the stationmaster; 
William Graves, the signalman; and the other servants of 
the company at Arlesey, are exonerated from all blame in 
the matter, as they did all they could under the regula- 
tions which they worked.” This verdict is extremely 
unsatisfactory, in the sense that it implies default on the 
rt of the unfortunate driver of the express train. Captain 
Tyler attributes the collision to a complication of causes; 
aud he had, indeed, no other course open to him, bearing 
in mind the circumstances under which he acted. But it 
is easy to see that all these causes can be, and are, practically 
in his mind, narrowed to one primary cause, followed by 
the collision as a direct result. This is the want of 
sufficient brake power. After referring to various ques- 
tions connected with the efficiency of the signallin 
arrangements, &c., Captain Tyler goes on:—* The thir 
question, which requires rather to be stated than discussed, 
is the amount of brake power available on the passenger 
train. The employment of the vacuum brake on the 
engine was a step in the right direction, and was, no 
doubt, only preparatory to its general application in trains 
of this description. It is sufficient here to point out that 
if any good system of continuous brakes had been at the 
disposal of the engine driver on this occasion, to enable 
him, on finding the Arlesey siding distant signal at danger, 
to apply retarding force to every wheel of the train, he 
would then easily have brought his train to a stand short 
of the home signal; and, further, that even if a collision 
had occurred, the application of continuous brakes upon all 
the carriages would have tended to prevent the fatal 
results which followed, in consequence of the hinder 
carriages dashing intoand mounting on those in front after 
the sudden stoppage caused in the leading part of the train. 
Tn the interest of safety, it is obviously necessary that the 
brake power employed on a train should be such as to 
enable it to be brought to a stand within a safe distance, 
when travelling at its highest speed, not merely in fair 
weather, or under average conditions, but also when the 
signals are not well seen, when the rails are in their most 
slippery state, and when the engine driver is running in 
all respects under most disadvantageous conditions.” 
When we first wrote on this subject we stated that it 
was uncertain whether any brake could have prevented 
the express from running into the goods train, and we 
wrote thus because there appeared to be some doubt 
as to whether the Arlesey distant signal was or was 
not at danger, in the first place; and in the second, 
whether the driver did or did not see it. It is obvious 
that, if in either way this signal failed to warn him, he 
would run to a point in such close proximity with the goods 
train before he perceived the home signal that no brake in 
existence could have stopped the express in time to avoid 
a collision; but all doubts on this point have been set at 
rest by the evidence given at the inquest. Unquestionably 
the distant signal was at danger, and it isequally certain that 
Pepper saw it, and acted on the information which it con- 
veyed. He shut off steam, applied the vacuum brake on 
the engine and tender, and whistled for the ’3 van 
brakes. But the united action of all the brakes Pepper 
and the guards together possessed totally failed to prevent 
the loss of life and the destruction of property. It must 
be carefully borne in mind that the distant signal was 
placed at such a point — 900 yards from the Arlesey cabin— 
that it was simply impossible to stop a heavy train, running, 
on a bad night, down gradients, first, of 1 in 265, and then 
of 1 in 440, or thereabouts, within the interval between it 
and the home signal. On the assumption that the 
driver did not see the distant signal until he was close to it, 
or believed that it was so placed that he need not shut off 
steam till he was abreast of it, the calamity is completely ac- 
counted for. In practice, the drivers of express trains, 
although they may shut off steam the momeut they see a 
distant signal against them, take no further steps to stop 
the train until they have tried to whistle the signal down, 
an endeavour in which they are successful in nine cases 
out of ten. There is good reason to believe that the 
first whistle heard just before the collision, was blown 
by Pepper, in the usual way, for this purpose. At the 
moment he had probably some distance to run before reach- 
ing the signal, but it must be borne in mind that 
five, or ibly ten, seconds at least elapsed while he 
was realising the fact that the signals were against him 
and sounding his whistle. There is, we think, no doubt 
that the train was running some sixty miles an hour at the 
time. Mr. Stirling’s great engines can “ go,” and we have 
here a man behind time, with every reason to believe that 
the road was clear before him, and -who, having just 
descended a gradient of 1 in 265—which would in itself give 
nearly thirty miles an hour—was now running down one 
of 1 in 440, and who, be it remembered, had come down 
hill continuously for six and a-half miles. We do not 
over-state the case if we give the velocity of the train as 
sixty miles an hour. But sixty miles an hour is 88ft. per 
second, and consequently an interval of five seconds and ten 
seconds respectively represent distances of 150 and of 300 
yards nearly. It is quite possible, therefore, that if he saw 
the signal 300 yards before he reached it the entire 
interval would have been wasted, and no real effort 
made to stop the train until the distant signal-post was 
reached or passed. But the interval which intervened 
between the signal and the goods train was too short to 
rmit the express to be stopped, and this seems to have 
n admitted by every one. In fact, it cannot well be 
denied, in the face of the circumstance that the driver of 
the second half of the train, who followed Pepper with an 
interval of only five minutes, and was consequently pecu- 
liarly on the alert, ran in spite of himself past both the 
distant and home signals at Cadwell, being entirely inca- 
pable of stopping a shorter train than Pepper’s in the inter- 
val between the distant and home signals. From this may 


be drawn the deduction that the distant signals on impor- 
tant lines of railway are too close to the home signals. We 
are quite willing to admit that a limit of distance is all 
too quickly reached, beyond which it is difficult in the 


extreme to work signals with certainty. But on the other 
hand, nothing can be more injudicious than to put a 
distant si too close to the home signal, and rely on 
the conspicuousness of the latter to extend its influence. 
We could cite a case in which a distant signal is really 
only a distant signal in name; but it is raised to a great 
height, and it is expected that the drivers will see it 
while yet a long way off, and “act upon it.” The words 
we have quoted are of very elastic interpretation how- 
ever, and it is impossible to enforce their observance in 
the safe sense. For example, no railway man supposes 
that the driver of an express train, who saw a distant 
signal against him half a mile before he reached it, would 
take active steps to stop his train. His first feeling, 
especially if the night was bad, would be one of extreme 
annoyance at being stopped “just when he was in nice 
swing.” But he would shut off steam, and try to wake 
up the signalman, and so time, every second of which was 
invaluable, would be frittered away. We shall be told 
that the men ought not to act thus. Our reply is, that 
drivers are human, and open to temptation as well as 
other men, and the circumstance that on the one hand, 
they frequently can and do whistle down signals, and that, 
on the other, just when they have got their brakes hard- 
on, but too often the signal drops, and they heartily wish 
they had not been quite so Lae gr demoralises them, 
and prevents them from acting with that promptitude which 
may be essential to safety. The obvious remedy for this 
condition of things is not to try and get more out of the 
men, but to get more out of the signals by taking care that 
they are sufficiently far apart, and using two signalmen 
instead of one if necessary. The Great Northern Com- 

y have decided that in future each signal station shall 
Pock the line up to the next home signal. If this rule 
had been in force on the 23rd December then the express 
would not have been permitted to pass Cadwell until fo aa 
wasclear. Under this system it would appear that distant 
signals may be entirely dispensed with, as for example, in 
the case named, Cadwell would really become the distant 
signal for Arlesey. We fear that so many difficulties will be 
found in working in this way, that the rule will not be so 
rigidly observed as it ought; and the persistent infraction 
of rules invariably ends in a catastrophe. 

We have, we think, said enough to E yee that the jury 
scarcely laid the blame on the right shoulders when they 
asserted that the accident was due to the neglect of signals. 
On the contrary, the evidence shows in the plainest pos- 
sible way that, however efficient the Arlesey signals might 
be with slow trains or in good weather, they were totally 
unsuitable to the working of trains at high speeds in bad 
weather ; and that this is admitted by the company and 
their officials, is proved, first, by the act of Graves, the 
signalman, who had so little faith in them that he sent 
back a platelayer with a red flag to stop the express; and 
secondly, by the act of the railway company, who, no longer 
putting their trust in distant signals, introduce a system of 
working whichis, we believe, a unprecedented. If thedis- 
tant signal had been placed about a mile from the home 
signal, there would pod Re have been no collision ; but it 
would be impracticable to work in this way. The obvious 
remedy for most troubles about signals lies in the use of 
continuous brakes. It appears to be mere waste of time 
to go on Se gs 4 a statement the truth of which is evident 
to everybody but those most nearly concerned—the rail- 
way companies. Yet it must not be forgotten that the 
public have some small interest in the matter, too, and we 
trust the day is not far distant when the Board of Trade 
will be placed in a position to prevent the running of any 
passenger train within her Majesty's dominions which is 
not provided with some appliance which will enable the 
driver to stop it within a distance of 300 yards, in any 
weather, the speed being fifty miles an hour, and the road 
dead level. Such an enactment contemplates no impossi- 
bility, and would throw the responsibility of selecting a 
brake on the servants of the company—just where it 
ought to fall. 


TRIAL TRIPS IN THE NAVY. 

A FEw years since statements reflecting very severely on 
our dockyard authorities were made concerning the manner 
in which the trial trips of her Majesty’s ships were con- 

ducted. These assertions were authoritatively contra- 
' dicted, and special orders were issued by the Admiralty 
which could not fail to prevent any recurrence of the prac- 
tices about which complaint was made, supposing that they 
had ever existed. We, in common with most persons who 
take an interest in the performance of steam machinery, 
imagined that the matter had thus been set at rest for 
ever. It was with no small surprise, therefore, that we 
found in our excellent contemporary the Pall Mall Gazette 
of December 22nd, 1876, an article, to which the honour 
of large type was accorded, beginning thus :—“ A corre- 
spondent sends us the following observations on the way 
in which trial trips are conducted in her Majesty’s navy. 
They seem to be well worthy of attention.” And then we 
have the old story all over again. Now it is not to be 
expected that the Pall Mall Gazette should possess precise 
information on technical subjects, and we are therefore 
disposed to hold our contemporary guiltless in this matter, 
the rather that, from the prominence given to “A 
Correspondent’s Hr sess. it is evident that that gentleman 
is some one of influence and importance. But whatever 
justification our contemporary may plead, we can find 
none for our contemporary’s correspondent. His 
observations in themselves are not, perhaps, worthy 
of much notice, and are just as illogical and wide of the 
mark as the majority of the articles which have appeared 
in unprofessional papers on similar subjects. As, however, 
they are typical of their class, it will be well, for the sake 
of the public, to inquire how far such serious charges 
against our dockyard officials are borne out by the facts. 

The writer deals only with contractor's trials, and bases 
his assertions on an antiquated specification which he 
seems to have in his ion, and givesa garbled account 
of the regulations which apply to the trials of ships in her 
Majesty’s steam reserve. Amongst other things, he states 
that “each contract requires that the engines shall work 
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up to six times their nominal ‘horse-power,” and that the | 
trials are “always attended, and to a ‘considerable extent 
conducted, by naval officers assisted by working engineers,” 
In point of fact, no suth term as “nominal horse-power ” 
has been recognised by the Admiralty for some years past. 
The engineer and other naval officers from the Steam 
Reserve, and the dockyard officers attend these trials to 
ensure that they are conducted fairly and in accordance 
with the regulations laid down for them; and to judge by 
careful observation of the working of the whole of the 
parts whether the machinery and boilers come up to the 
requirements of the specification, and are thoroughly fit for 
service. They also exercise a certain amount of supervision 
for safety, which is in addition to, and quite independent 
of that of the contractors, who are held responsible for the 
entire care and management of the machinery, How far 
these facts bear out the implications of our contemporary’s 
correspondent, our readers can judge. 

Our contemporary’s correspondent next states that “the 
objects of a trial are twofold—(1) To test the capacity 
of the boilers for supplying the engine with steam ; 
and (2) to obtain an official record of the speed at which 
the engine will drive the ship.” And further on, con- 
siders that “‘the contractor is allowed too many advan- 
tages, and should be required to conduct his trial trip with 
the same number of stokers as are allowed by the Admiralty, 
he should use ordinary navy coals,” &c. He concludes by 
declaring, “once more that if trial trips are to be attended 
with the most useful results, it is necessary that they 
should be subject to the same conditions and regulations 
that obtain on board her Majesty’s ships on active service.” 
The effect of the glib use of technical terms on the mind 
of a person uneducated in the particular branch of know- 
ledge to which the terms apply is well known, and if the 
editor of a paper of good standing—probably in thorough 
ignorance of the subject he is dealing with—encourages 
such criticisms, there is no reason to doubt that many 
otherwise well-informed persons will be deceived by it. In 
our opinion, a contractor’s trial trip should be conducted 
in such a manner as will enable a purchaser to determine 
from the results whether the machinery supplied to him is 
fit to do the work he expects from it. First, then, the 
trial should show that the machinery is capable of 
developing a certain indicated horse-power under cer- 
tain fixed circumstances for a sufficient time. Secondly, 
the trial should show any defects as to strength, pro- 
portions of bearing surfaces, c., which may exist in 
the design or construction of the machinery. The 
Admiralty carry out these requirements by working the 
mmchinery to its utmost power, employing a sufficient staff 
of stokers to ensure that the boilers are doing their best 
with the Nixon’s navigation coal ordered for such trials. 
Contractors are allowed the option of using their own 
stokers and coal, though they seldom doso, In any case, 
a fairly determined fact is arrived at, viz., that, when 
using a particular kind of fuel, the machinery and boilers, 
when pressed to their utmost, can develope a certain 
maximum full power. This full power being obtained in 
the same way for all ships, we are able to draw accurate 
comparisons among them. The Admiralty, of course, 
never expect the engines to develope this power again with 
the ship’s own complement of stokers, or for any length of 
time ; but, with the numbers of precedents given by the 
full power trials at sea with the ship’s own complements, 
they can estimate in any case from the trial-trip power 
precisely what power the ship would be capable of exerting 
on an emergency, and how the power would decrease 
during a continuous run. The capabilities of the working 
parts of the machinery are also tested more fully by the use 
of the highest possible power. The absurdity of the above- 
mentioned correspondent’s proposal to fix these circum- 
stances so as to assimilate them to the conditions holding on 
board ships under ordinary circumstances, is very evident, 
No ‘possible amount of supervision could prevent such an 
elastic quantity as “the ordinary working staff of stokers” 
from being increased, so as to render any conclusion from 
the trial useless; and such an arrangement would be 
always liable to-misconception in ‘the minds of contractors 
or Admiralty officers. The measured mile and contractor’s 
trials are generally held together for the sake of conve- 
nience, though usually supplemented by a six hours con- 
tinuous full-power trial at sea. We understand that a 
circular is now in print instituting six hour full ‘power 
runs for all contractor's trials in future. - 

The statements we have already touched upon might 
have emanated from’ a well-meaning though not very 
thoughtful man. There can, however, be no apology for 
the mis-statements to which we are now about to, allude. 
Nothing but absolute proof of the truth of them could 
justify such libelloms, though old-fashioned, accusations as 
the following :—“ A favourite trick,” he says, “is ‘ bottling 
up,’ where a portion of the steam is shut off from the 
engines” when off the mile to give it “ time to recover its 
maximum pressure” for the next run. He has “also 
heard of cases in which the safety valves have been sur- 
reptitiously weighted to an amount not permitted by the 
contract ;” and he adds that “ the indicator is entrusted to 
the care of a hired mechanic belonging to the dockyard,” 
so that “the lowest record of the efficiency of the engines 
_ depends upon the honesty of ‘an underling engaged at a 

und or two per week. This man is made of flesh and 

lood. If he were detected practising palmistry, and dis- 
missed the service, he would get a better berth in some 
private yard next day.” Finally, he asserts that “the 
favour of a few seconds on the part of the commander ” of 
the ship who times the runs “ will make a vast difference 
in the recorded speed of the ship, and it is whispered that 
some commanders have been very friendly. This, how- 
ever, may be scandal.” Scandalous certainly, and very 
nonsensical. As the speed of the ship has nothing to do 
with the contractors, it is difficult to understand who is to 
be befriended by the commander. Such accusations need 
not be seriously refuted, though it is but fair to the 
Admiralty to quote the following orders which have been 
in force for a number of years, in order to show that, for 
their own sake and that of the public, they have not 





neglected to prevent any chance of errors in this respect :— 


“On all full-power trials of ships at the measured mile 
the engines and boilers are to be worked to the utmost extent 
of their capabilities, not only when running the mile, but 
during the whole of the intervals between the several 
runs. Steam must not be partially shut off when the ship 
is not on the mile in order to obtain a higher result when 
she is running the mile. The chief engineer of the dock- 
yard is to see that the safety valve weights or springs are 
tested, in order to prove that the load on the valve is 
correct. Stops are to be fitted to prevent springs being 
screwed down to more than the working pressure. The 
indicators employed on trial trips are to be under the 
direct charge of the chief engineer of the dockyard, who is 
responsible for their correctness, He is to test them once 
in each month in the presence of the chief inspector of 
machinery of the reserve.” It may be observed that the 
diagrams and reports of trial are subjected to the most 
careful supervision, and most indicator errors would be 
checked by the steam pressure and vacuum records. The 
possibility of faults or fraud evidently led to the instruc- 
tions concerning indicators, and the officers are certainly 
fully acquainted with the necessity for supervising the 
taking of diagrams. 

It would be useless to notice any further the opinions 
and the stereotyped accusations of the /ul/ Mall G'azette’s 
correspondent. We have considered it necessary, for the 
sake of that portion of our readers who are not familiar 
with the conduct of tzial trips, to make a plain statement 
of the facts in this case, and we hope that it will have 
some effect in checking a too ready belief in articles appear- 
ing in journals the correspondents and editors of which 
have generally too little technical knowledge to understand 
precisely such questions as the management of a trial trip, 
or the tale told by an indicator card. The instructions we 
have quoted show that the Admiralty have given orders 
concerning trials in minute detail. The regulations on 
the point seem to be etiective, and we have every reason 
to believe that they are strictly carried out. At any rate, 
we hope the Pall Mall Gazette 1s singular in its approval of 
statements which stigmatise the commanding officers of 
her Majesty’s navy as being capable of direct disobedience 
of orders, and of fraud in the performance of the duties 
entrusted to them. 





AERIAL TELEGRAPHY. 

Some annoyance has been caused by the breakdown of the 
overhead wires in different places. Last year it was the snow, 
which, accumulating upon the wires, exposed a large surface to 
the action of the wind ; and so great was the pressure exerted 
that the poles bearing the wires snapped in all directions. At 
that time, and now, we think the authorities are “tempting 
Providence,” as a late renowned theologian used to say, inas- 
much as the poles are too heavily laden to allow of any contin- 
gencies in the chapter of accidents. Had a cold wave swept 
over our island, and the storms come down as snow, instead of 
rain, much greater havoc would have been caused this year than 
was done last year. The strains whieh wires exert can easily 
be calculated, and if a fair margin is left for casualties there 
would be little fear of danger in this direction. But the mere 
breaking of posts is one of the least evils ‘telegraphists have to 
contend against. Weare beginning to grow accustomed to the 
glaring errors wade by the daily press when undertaking to 
speak of scientific subjects, and it is therefore without wonder 
that we see “breakdowns” in telegraphic communication 
referred to mere breakages of posts and wires. Changes of 
many kinds—cold, heat, rain, or fine weather, each and all have 
their own peculiar influence. But rainy weather especially is 
dreaded. It is well known that the telegraph wires are sus- 
pended by glazed earthenware insulators to the posts. These 
insulators are used to prevent the electric current passing down 
the wood of the post, instead of going to the instrument it is 
required to actuate. The better a line is insulated the more 
satisfactorily it works in all respects. Now rain interferes with 
the insulation, and in fact often sets at naught the greatest 
eare, and tests the capabilities of the staff to the utmost. 
“ However well a line may be insulated,” says Mr. Culley, “ there 
is an enormous difference between wet and dry weather; the 


insulation of the best lines falls very low (comparatively speak- | 


ing) in heavy rain. The average insulation resistance per mile 
of a circuit of 280 miles of No. 4 wire, without intermediate 
stations, was found to be:—In moderately fiue weather, 


13,700,000 ohms; lowest inaulation in wet weather while work- | 4 : a ; 
| is fitted with two blow eocks, and with two spring-loaded 


ing well, 192,000 ohms; insulation at which communication 
became. difficult, 182,000 ohms; resistance of the wire itself, 
2260 ohms. In the case of a somewhat shorter and better 
insulated line the hizhest recorded insulation per mile was—In 
fine weather, 78,750,000 ohms ; the lowest in wet weather while 
working well, 131,000 ohms; the circuit ‘was not stopped at, 
91,000 olims.” It will be seen that there is a chance of leakage 
at-every point of suspension, and in fact in rainy weather the 
films of water which accumulate almost everywhere act as con- 
ductors for the current... One of the great aims of those who 
devise insulation is to prevent these films of moisture beeoming 
hurtful, but the ordinary insulator used in England is not only not 
perfect, but is less so than other forms extensively used in other 
countries. Is it wonderful that some of our circuits fail 
in rainy weather? Another source of anxiety is the liability of 
a line near the coast to have its insulators sprinkled with spray, 
the salt of which covers the earthenware, and being moist, acts 
asa conductor from the wire, Of course, the more stormy the 
weather the greater the probability of mishap. The Zimes 
seems to attribute the recent breakdown entirely to the former 
of the two causes we have cited, and with qualifying doubts, 
hints that the system ought to be underground. It admits that 
“a limited experience has shown that great lengths of telegraph 
line are not workable at a high speed, if carried underground, 
although there are compensating advantages in greater certainty 
and continuousness as compared with the aérial system, and 
clearly a fair-weather system is not suited to a fickle and mostly 
foul climate of these islands, At the best a system of exposed 
wires is but a fair-weather system, and unless maintained up to 
a tolerably high standard, it is hardly even that. Buried tele- 
graphs afford no temptation to a neglect of maintenance ; they 
defy the elements et their stormiest, and when they require 
renewal they will generally be found to have earned it in the 
saving of annual outlay for repairs, and the loss of traffic averted 
through their agency.” There is much here that is good, but 
the Times writer seems to have little knowledge as to the vast 
differences which exist between aérial and underground lines, 
The prime cost of the one is hardly to be compared with that of 
the other, and we doubt if the cost of maintenance would be 
less. At any rate, the loss upon the longer lines from their 


inability to transmit ‘signals with ‘the same rapidity as’ atrial 
wires, in which inductive action is probably,at its minimum, 
would have to be carefully considered, Inductive action is not 
wholly absent from aérial lines, but its effects are not ordinarily 
so marked as with insulated lines; yet, according to Mr. Pearce, 
it reduces the speed of working between London and Dublin 
from an average of about ninety words a minute to somethi 
like eighty-five. Supposing this line to be in constant work, 
induction meansia loss:of about £1000 perannum. Increase the 
induction and you increase the loss, so that we feel bound to 
call attention to suggestions which have both a good and ‘a bad 
point ef view. Undoubtedly, as suggested by the Times, 
the underground system can be introduced beneficially into.all 
large towns. 


A MARINE BOILER EXPLOSION, 


Tus boilers of steamships so seldom explode that unusual 
interest attaches to such an event when it does occur, and a very 
curious case of the kind oecurred on New Year's-day on board the 
Inman steamer City of Brussels. We cannot do better than repro- 
duce the substance of the evidence given before the borough eoro- 
ner, Itappears that while the ship was lying inthe Huskisson 
Dock, Liverpool, Mr, Thos. Dixon, acting foreman over some work 
being done in the ship, went on board and had the fires lighted. 
His evidence was to the following effect:—He had the centre 
fires in all the boilers lighted by one o'clock, and the wing fires 
at half-past seven. He looked after the water being all right in 
the boilers, and saw the water in the gauges about a quarter of 
an hour before the accident happened, at half-past nine o'clock 
on Monday morning, just as the steamer was preparing to go into 
the river. The water was about din. or 5in. from the top of the 
glass. The pressure of steam a quarter of an hour before, the 
accident was about 251b. He had taken the precaution to see that 
the safety valves were in working order. Had not hurried the fires. 
About uine o'clock he began to push the fires. The feed-cocks 
were open on all the boilers from eight o'clock. The stop valves 
were shut, and the blow-off cocks on the bvilers’ side were shut. All 
the cocks for the gauge glasses were open. He was certain that 
within a quarter of an hour of the accident sufficient water was 
in the boiler, by the gauge, and he was equally certain that the 
accident could not have happened unless the furnace top 
was bare of water. The furnace top is round, The plate he had 
since examined showed that the top of the flue which collapsed 
was bare of water; but how the water got out of the boiler he 
could not tell, The ship was deep enough to fill her boilers 
without any pumping. Mr, James Kennedy Thomson, town 
surveyor, of the Board of Trade for the Liverpool district, 
stated that he saw the boiler which burst tested by water- 
pressure on the 20th October last, up to a pressure of 1001b., 
It was all right, and he considered it a first-rate boiler. He 
thought the explosion of the boiler was clearly due to its being 
short of water. Several other witnesses having been examined, 
the jury returned as their verdict—“ That the deceased died 
from the effects of scalding from water and steam escaping from 
a boiler on the screw steamer City of Brussels, owing to the 
boiler giving way just over the wing furnace, conseyuent upon 
an absence of sufficient water in the boiler ; but how that insuf- 
ficiency of supply was brought about, or is to be accounted for, 
the evidence does not sufficiently show.” The boiler was made 
by Messrs. Forrester, and we have no doubt it was in good con- 
dition, but a more unsatisfactory verdict has never been pro- 
nounced, It is absurd to say that a marine boiler emptied 
itself down to a point below the level of the furnace crown in 15 
minutes in some way which no one in charge can explain. That 
is to say, the statement is absurd, supposing those in charge to 
have been competent men, telling the truth. Perhaps some of 
our readers can throw a light on the subject ? 








WINDING ENGINES AT THE SACRE-MADAME 

COAL-PITS. 
WE illustrate this week, at pages 25 and 28, a pair of very 
fine winding engines recently put up at the Sacré-Madame col- 
lieries, Damprémy, near Charleroi, by MM. Carels, Fréres, of 
Ghent. The engines are fitted with valve gear constructed on 
Messrs. Sulzer’s system, fully illustrated in our impression for 
December 5th, 1873, with a variable automatic cut-off, designed 
by M. Zueblin, manager of M. Sulzer’s works at Winterthur, 
The valves are fitted with air cylinders, as shown in section, and 
work quite noiselessly. The point of cut-off in the cylinders is 
determined by an automatic hydraulic governor, which we shall 








describe presently. The steam cylinders have a diameter of 
3it. 34in.—the piston stroke is 5ft. 104in.—and are cast, with 
the valve seats and boxes, in very hard and strongiron, To 
prevent radiation, they are carefully clothed with sheets of cork, 
and cased with sheet iron, polished and shooped. Each cylinder 


relief valves, to prevent accidents if the engines are rapidly 
reversed when at work. 

The valves are worked by a small lay shaft driven by eoned 
friction wheels, by which ‘noise is avoided. The framing and 
bearings of the engines are, it will be seen, cast together,in a 
way now very frequently adopted by engineers. . The cranks are 
counter-weighted, the weights being secured by straps and nuts. 

The winding drums are 28ft, 9in. diameter, and will hold from 
1200 yards to 1300 yards of rope made of aloe fibre, the section of 
the rope diminishing according to a formula calculated in 1856 by 
M. Devillez, who, it is worth notice, prophesied twenty years 
ago that pits 1000 yards deep would be worked, and suggested 
the use of aloe fibre ropes. The Sacré-Madame pits are 
1000 metres deep, so that his forecast has been fulfilled to the 
letter. 

The brake which can be worked by hand or steam, is so 
arranged that the brake blocks come into action successively on 
the pulley, which lies between the two winding drums. In this 
way it is claimed that shocks are avoided, and the action of the 
brake rendered easy. 

The waste steam is employed to heat the feed-water, which it 
raises to a temperature of 85 deg, Cent. The whole of the 
massive foundation work is in hewn stone, and Boom and Rupel- 
monde bricks laid in Portland cement. 

Before describing the automatic hydraulic governor, it will 
be well to point out that the place chosen for the engine driver 
is peculiarly well selected. Standing at the left-hand side of the 
machine, he is exposed to no danger from the breaking of a 
rope, all the handles and brake tréadles are grouped conveniently 
for him. The reversing lever’ also works the expansion gear, 
and owing to the construction of the valve gear it can be handled 
with the greatest ease, even under full steam, and auxiliary steam 
cylinders are, therefore, not required to manipulate the engine 
with speed. 

The hydraulic governor to which we have before referred, con- 
sists of a cast iron box, standing on the floor on the right of the 
engines. It is divided into three compartments; the first holds 
three pumps and their six valve boxes ; the second a cataract, 
the rod of which actuates the expansion gear; and the third 
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holds water. The pumps are placed in direct communication 
with the cataract, and this last with the water tank into which 
it discharges through a cock, which opens and shuts automati- 
cally, and it is also fitted with a safety valve, which can be 
lifted at will by the engine driver, by means of a treadle within 
his reach, while, at other times, it prevents the cataract from 
rising so far, that something would give way. The cock of 
the cataract is closed at the proper point in the stroke of the 
engine, by two cams of plate iron, keyed upon the axis of 
the gearing. The place of these cams on the axis can be 
varied at will; by these means the action of the cut-off takes 
place earlier or later, at will. In this way the speed of the 
pumps varying with the rate at which the engine is worked, a 
perfect adjustment can be effected. It will be seen, 
in short, that the action of this governor is very 
similar in principle to that invented by Pitcher, of Northfleet, 
some twenty years ago, only that in the Pitcher governor the 
rod of the cataract or secondary piston operated directly on the 
throttle valve, while in this case it acts on the trip gear of the 
valve motion. The action is very perfect. When once all the 
cocks have been regulated the steam is gradually expanded more 
and more as the velocity of the engine augments during the 
raising of a tub, until a constant velocity is reached. The 
expansion grade always corresponds with the amount of work to 
be done, The action of closing the cataract cock by the cam 
commences towards the end of a lift at a point fixed in the pit, 
that is to say, at the moment when the power of the engine 
begins to exceed the resistance because of the unrolling of the 
rope off the drum. The cock being completely closed, the 
cataract piston then no longer acts as a regulator, but commences 
to shut off steam—rising slowly as the water collects beneath it 
2 fixing the point of cut-off earlier and earlier each stroke. 
Under these conditions, it would appear that it is impossible to 
give full steam at a moment's notice, which might be necessary 
under certain conditions. The designer of the gear has, how- 
ever, provided for this contingency. The engine driver has two 
courses open to him. The first is supplied by the safety valve to 
which we have before referred; by a motion of his foot he can 
open this, discharge the water from the cataract cylinder at once, 
and suffer the piston to sink, when full steam is at once thrown 
on the engines. In the second place, to the reversing lever is 
fitted an arrangement of small rods as shown, by which, whether 
the engine is going “ahead” or “astern” to give full steam it 
is sufficient to work the reversing lever so as to bring a stop 
screw in contact with alittle arm keyed on the main cut-off 
spindle. All movement is thus stopped, and of course the cut- 
off gear ceases to act. The safety valve before referred to then 
relieves the cataract from excessive pressure. 

In conclusion, we need only add that the engines have been 
constructed with the utmost care, by MM. Carels, to whom we 
are indebted for the drawings and preceding description ; that 
their finish is admirable, and that they will no doubt fully main- 
tain the reputation of this eminent firm. 








HARRISON’S COMPOUND JACK. 

THE engraving, page 21, illustrates a very neat type of 
jack patented by Mr. Harrison, and now being introduced by 
Mr, E. Conder, of Baltie Wharf, Kingsland-road, London, 

The drawings practically explain themselves. Two types of 
jack are shown, one hydraulic the other screw. 

The hydraulics are made to run out two-thirds their height, 
or telescopic to run out above their height; therefore, a jack 
standing 22in. when down, would stand 44in. run out, so that 
they give a clear lift of 22in., one ram rising and falling inside 
the other, They will lift from close to the ground, and work in 
any position. The pump and working parts are all contained in 
the jacket, which also forms the reservoir or tank, which will 
contain three times the amount of liquid required, thus saving 
time in refilling, They can easily be examined and repaired, as 
the valves can be taken out without touching the pump or 
gearing. The rams are made of fagoted iron, and the foot forms 
a guard or stay, thereby preventing the rams from bending or 
straining. 

The screw jacks require no description, every information 
being supplied by the drawing. 








DEATH OF MR. THOMAS PAGE. 

WE regret to record the death of another eminent member of 
the profession. Mr. Thomas Page, the son of Mr. Robert Page, 
solicitor, was born in London in 1803, He was educated in Scot- 
land, where he passed much of his youth, his education being 
suited for sea service, but at the suggestion of the late Thomas 
Tredgold he studied civil engineering. His first employment 
seems to have been as a draughtsman in an engine works, but he 
afterwards became an assistant of Edward Blore, the Gothic 
architect. Some excellent results of his experience with Mr. 
Blore are to be seen in the Chelsea Suspension Bridge, in which 
Mr. Page combined the taste of the architect with the skill of 
an accomplished engineer in such a manner that the bridge is 
admitted on all hands to be one of, if not the handsomest on 
the Thames. 

While acting as an architect and surveyor he discovered the pas- 
sage leading from the transept to the crypt of the Chapter House 
in Westminster Abbey. From this date his time was occupied 
more exclusively in engineering pursuits. In 1833 he was elected 
an Associate of the Institution of Civil Engineers, and in 1837 
was transferred from the class of Associate to that of Member. 
Hewas appointed assistant-engineer under Mr. R. Beamish,'F.R.S., 
then resident engineer of the Thames Tunnel under Sir IL. K. 
Brunel. He afterwards took a more responsible position on the 
Tunnel works, and on the retirement of Mr. Beamish in 1836 he 
became resident engineer, and under him the tunnel, including 
the second half and the Middlesex shaft, was'completed, In 1842 
he made designs for the embankment of the Thames from West- 
minster to Blackfriars Bridge, the design entering into com- 
petition with those of Messrs, Walker and Burgess, Sir Charles 
Barry, Col. French, and others; it was supported by Thomas 
Cubitt, and was selected by the Commissioners for Metropolitan 
Improvements for adoption. Some difficulties, however, con- 
nected with the coal duties prevented the execution of the work. 
Amongst other things with which he was afterwards occupied 
were a survey of the Thames between Battersea and Woolwich, and 
in 1848-49 he constructed new roads and bridges between 
Windsor and Frogmore, and built the Victoria and Albert 
bridges near Old Windsor, which greatly improved traffic facili- 
ties. These were followed by the construction of the Chelsea 
Embankment and the roadway between Vauxhall Bridge and 
Chelsea Hospital. The Chelsea Suspension Bridge, of which we 
have already spoken, was his next work, Westminster Bridge, 
which was also from his designs, was begun in 1856, and was 
built in two sections, the old bridge remaining while the first 
half was built, and the second half being completed after the 
first. was open to traffic. With relation to this bridge, he was 
examined at great length before the Select Committee on New 
Westminster Bridge, Messrs, Simpson, Rendel, and R, Stephen- 


son being also examined in-opposition. The result, however, 
was the bridge now spanning the river at the Houses of Parlia- 
ment, which may perhaps be allowed to complete his claims to 
having designed the two most elegant bridges on the Thames. 
Certain it is that these two bridges show a combination of skill 
and taste which is only exhibited by one other bridge in or near 
London, His design for Blackfriars Bridge was accepted by the 
Corporation in competition with seven others, but by a vote 
in the Common Council Mr. Cubitt’s was afterwards adopted. 
He executed rumerous other bridges and examined and 
reported upon numerous projects. He was engineer for Wis- 
beach, and one of his most able and important reports was 
written in 1860 with reference to that town; in it he proposed 
to widen and improve the river Nene from Peterborough to the 
sea, and by advocating it in Parliament, he is credited with 
having saved Wisbeach from partial destruction. He also pre- 
viously reported on Holyhead and Porttidyn Harbours in 1844, 
and, as engineering surveying officer, he reported upon proposed 
improvements for Cheltenham, Taunton, Liverpool, Falmouth, 
Folkestone, and Penzance, and, in conjunction with Sir John 
Rennie, he reported to the London Corporation on widening 
London Bridge, and again on the treatment of the Thames'as a 
navigable river. 

Another important report was that upon the eligibility of 
Milford Haven for ocean steamships and asa naval arsenal, This 
was made in 1859 when he was acting-engineer of the Thames 
Tunnel. His experience and practical ability rendered his 
opinion valuable and much sought after, and at various times he 
was called upon to make reports on important subjects besides 
those we have mentioned. In 1870 Mr. Page read a paper before 
the Society of Arts on the submarine channel tunnel commu- 
nication between England and France, in which he proposed a 
submerged tube. 

Although Mr, Page made no remarkable inventions, he was an 
engineer of great ability, and sound judgment in engineering 
matters. To this he added the talent for esthetic combination 
of engineering utility with architectural beauty. 

Mr. Page died suddenly in Paris on the 8th inst., in his 74th 
year. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


3703. Improvements in the manufacture of PiLis, and in the machinery 
or apparatus to be employed in such manufacture, John Morgan 
Richards, Great Russell-street-buildings, Great Russell-street, Blooms- 
bury, London.—2lst September, 1576. 

3934 Impr ts in hi for Paintine, Stamprnc, and Emposs- 
inc, Edward Hely, Dublin.—11th October, 1876. 

3944. Improvements in Sniper Rirces, John Henry Cooper, Calcutta, 
East Indies —12th October, 1876. 

4301. Improvements in Rerinina or Puriryine SaccHarine and other 
liquids, and in the apparatus employed therein, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Hector Legru, 
jun., and Gaston Sencier, Paris.—7t November, 1876. 

4360. Improvements in Stoppers for BorrLes, Jars, and other vessels, 
Henry Conrad Sanders, Victoria-gardens, Ladbroke-road, London.— 
11th November, 1876. 

4394. Improvements in machinery for the Paeraration of Fiax, Hemp, 
Jute, and other similar materials, Gerard Wenzeslaus von Nawrocki, 

rlin.—A communication from Maximilian Drossbach, Altstadt, 
Trautenau, Austria. —13th November, 1876. 
A 4404. Improvements in Rartway Foo SicnaL Apparatos, John Smith, 
Hardees-street, Camberwell, Surrey.—1l4th November, 1876. 
4424. Improvementsin Recepractes for house sewage and waste, and in 





street, Strand, London.—15th Noveimber, 1876. 

4460. Improvements in Recepracces for containing spirituous liquors, 
William Thornton Reddell, Aldersgate-street, London.—18‘h November, 
1876. 

4493. An improved method for the Discovery of Leakace in the Huiis 
of Sxips, both at sea and on shore, Anthon Steenberg, Copenhagen, 
Denmark.—A communication from Johannes Brevig, Frederikshald, 
Norway.—20t November, 1876. 

4465. Improvements relating to the manufacture of MEeTaLiic ALLoys of 
iron, tungsten, manganese, and chrome, Alexander Browne, South- 
ampton-buildings, London.—-A communication from Alexandre Jullien, 
Terre Noire la Voulte, France.—-21st November, 1876. 

4578. The manufacture of a new or improved combination of a Corpon 
Sourr.i interwoven with pillow lace, William Harrison and Lancelot 
Smith, King Edward-street, Newgate-street, London.—25th November, 
1876. 

4590. Improvements in Breecn-Loapine Fire-arms, and in appliances or 
apparatus connected therewith, Edouard Buisson, Boulevard Saint 
Denis, Paris. —27th November, 1876 

4649. An improved Recepracce for the overflow or workings of beer in 
fining, James Robert Nicholls, Brompton-road, London.—30ih November, 
1876. 

4662, Improvements in machinery and apparatus for Emsromwerixa 
FinisheD Hosiery or other tubular fabrics or materials, James Yates, 
Nottingham. 

4665. Improvements in means or apparatus for Ratstsc SUNKEN SHIPs or 
VessEis, William Henry Bliss, Lewisham, Kent. 

4666. Improvements in Cut-NaiL and Cur-Track Macninery, Paul Bedford 
Elwell, Wolverhampton.—2nd December, 1876. 

4691, Improved apparatns for the Conveyance of Sionats to the drivers 
of locomotive engines, James Judge, Bondgate, Bishop Auckland, Dur- 
ham.—4th December, 1876. 

4706, Improvements in apparatus for CuLtTivatine or TiLtinc Lanp, 
Thomas Perkins, Hitchin, Herts, and Henry Brown, Peterborough.— 
5th December, 1876. 

4726. A new or improved Stoprrer for Botries and other vessels, and in 
ia appliances relating thereto, Lewis William Day, North Tawton, 
Devonshire. 

4732. A certain new and useful improvement in Frvyina-pans, Henri 
Adrien Bonneville, Piccadilly, London.—A communication from James 
Edgar and Alfred Bardell, New York, U.S. 

4733. An improved method for Makine up Rotts of Toracco and in 
machinery therefor, James Milne and William Rattray, Aberdeen. 

4734. Improvements in Treating Ores of Nicke., for the purpose of 
obtaining nickel and alloys and compounds of nickel therefrom, Jethro 
Anstice Cossins, Balsall Heath, King’s Norton, Worcestershire.—A 
communication from George Horwood Cossins, Melbourne. 

4736. Improvements in Lamps for burning paruaffine oil and other volatile 
hydro-carbons, Joseph Hinks, Birmingham. 

4737. Animprovement or improvements in NEEDLES, Richard Bennett, 
Redditch, Worcestershire. 

4738. Improvements in Stoppine and Startine Gear for tramway cars 
and other vebicles, Thomas Green, William Turton, and John Walker, 
Leeds, 

4740, Improvements in Rarstya SunKeN Sxrps and other submerged 
bodies, Henry Jubber, Eastbourne-terrace, Bayswater, London. 

4742. Improvements in und connected with Sream PLovGus to facilitate 
their mechanically turning at the headlands, Henry Turnill, Sawtry, 
Huntingdonshire. 

4744. Improvements in apparatus for AssorTiNG or Divipine Corns, Felix 
Alexander Nicolaus Thanisch, Hamburg. 

4746. Improvements in the manufacture of Anmour-PLATES, Alexander 
Wilson, Sheffield.—7th December, 1876. 

4750. Improvements machinery for Testixnc the Resistance of 
MarTERIALS to tension, compression, and flexion, William Robert Lake, 
@onth tan cdasil dd mdon.A ‘cotmthunication | from Measieurs 








Thomasset and Driot, Paris. 

4752. Improvements in the VENTILATION and Heatine of Briipinos, and 
in the appliances therefor, Francis Thomas Bond, Gloucester. 

4754. Improvements in the construction of Springs and Ro.iers used in 
wringing and mangling machines, which improvements are also appli- 
cable for other purposes where springs and rollers are used, Edwin 
Firth and Thomas Wolstencroft, Manchester. 

4755. Improvements in ADHESIVE PLasTeRS, and in the means, modes, 
and processes for manufacturing the same, Thaddeus Hyatt, Gl iter- 
gardens, Hyde Park, London; 

4756. An improved mode of FinisHine Corron Fasrics, Robert Wilson, 
Bridgewater Foundry, Patricroft, Lancashire. 

758. Improvements in 





the TREATMENT of OxrDEs of IRON so as render 


them more suitable for the production of iron, Duncan McKechnie, 
Saint Helen's, Lancashire. 





4760. A new or improved mode of and apparatus for SHunTiNG or Movine 
Ratnway Carriages and other rolling stock, David Forbes, Glasgow. 


the means for trapping the same, Samuel Stevens Hellyer, Newcastle- , 








4762, Improvements in apparatus for Propucixe Coup and Wars Air, 
Franz Windhausen, Roonstrasse, Berlin. —8th December, 1876. 

4764. Improvements in the method of SrraicHTeNine Inow, Steet, and 
other Wire, and in coating such wire with metals or liquids, and in 
the arrang tof the inery for these purposes, Samuel Cocker, 
Tuxford, Nottinghamshire.—A communication from William Henry 
Paine, Brooklyn, New York, U.S. oe : 

4765. Improvements in Exvecrric TeLePuony (transmitting or causing 
sounds for telegraphic messages) and telephonic apparatus, Wiiliam 
Morgan-Brown, Southampton-buildings, London.—A communication 
from Alexander Graham Bell, Boston, Massachusetts, U.S. 

4770. Improvements in Stocks employed in the manufacture of leather, 

arns, and woollen or other woven or felted fabrics, Robert Middleton, 





4772. Certain improvements in Looms for Weavina, Walter Lord and 
George Jackson, Todmorden, Yorkshire. 

4774. Improvements in Fivrers for filtering 
Dulwich-road, Surrey.—9th December, 1876. 

4776. Imp ts in hinery and app pp to Twist 
Lace Macuines, Benjamin Hallatt and Edward Mason, Old Lenton, 
Nottinghamehire. 

4778. Improvements in Borter and other Furnaces, and in mechanical 
stoking apparatus therefor, George Sinclair, Leith, Midlothian, N.B. 
4780. Improvements in the manufacture of GLass and apparatus there- 

for, Frederick Siemens, Dresden, Germany. 

4782. Improvements in the Preparation and Combination of ANIMAL 
Susstances for use. as f illiam Wallace Auld, Lutton-place, 
Edinburgh.—A communication from John Lawson Johnson, sher- 
brooke, Quebec, C: 

4784. Improvements in the construction of SrzaM-pumps, John Cameron, 
Oldfield-road Ironworks, Salford, Lancashire. 

4786. Animproved machine or apparatus for WasHinG CoaL, Orgs, and 
other matters, William Edward Gedge, Wellington-street, Strand, 
London.—A communication from Arstne Rivicre, Kochebelle d’Allais 
(Gard), France. . 

4790, Improvements in machinery for TurEeapinc Screws, Thomas Gar- 
nett, Birmingham. 

4792. Imp ts in ‘y for Maxinc Tuveres and Bricks of 
various forms for Bessemer converter bottoms, blast furnace blocks, 
and other purposes, and in the construction of bottoms for Bessemer 
steel converters, Benjamin Joseph Barnard Mills, Southampton-build- 
ings, London.—A communication from Andrew Jackson Hawes, Johns- 
town, Cambria, Pennsylvania, U8. 

4:94. Improvements in Batt, Brn, and other Vatves, John Duck, Lon- 
don, and David Hancock, Stratford, Essex. 

4796. Improved apparatus for Winpinc Brain, Ripson, Lace, and other 
similar articles, August Busche, Monkwell-street, London.—A com- 
munication from Claude Francois Boutherin, Paris —11th December, 
1876. 

4800. Improved apparatus for Loapixe Wacons with Hay or other like 
materials, William Robert Lake, Southampton-buildings, London. 
—A communication from James W. Foust and Charles Stratton, Mead- 
ville, Pennsylvania, U.S. ‘ 

4804. Improvements in the construction of machines for CurrTine or 
Mincinc Meat, VeceTaBes, and other like substances, which improve- 
ments are also applicable to the facture of otber hines, George 
Kent, High Holborn, London. J 

4806. Improved method of manufacturing NirRo-ctLLuLoses for use in 
war, mining and general purposes, James William Bantock, Southamp- 
ton-buildings, London.—12¢h December, 1876. i 

4807. Improvements in or applicable to apparatus for UTILisixe Hear for 
lighting, heating, and ventilating, Charles Ritchie, Brixton, Surrey. 

4812. Improvements in apparatus for CnEcK1nG and ReGisTeRine Caz and 
other VEHICLE Fares and the distance run, whether by course, time, or 
mileage, Edward Griffith Brewer, Chancery-lane, London.—A communi- 
cation from Henri Faure, Paris. 

4814. Improvements in the SHeppinc MecuanisM of Looms, William 
Muir, Glasgow. 

4824. Improvements in Drawine Rerorts, and in the machinery or 
apparatus employed therefor, William Foulis, Glasgow. 

4826. Improvements in the Propucrion of AMMONIA ANHYDRIDE, 
Farnham Maxwell-Lyte, Essex-street, Strand, London.—13th December, 
1876. 

4828. Improvements in CarRriaGes and ARRANGEMENTS for DistRisuTING 
Sanp or other material upon streets and roadways, and which may be 
used as well for agricultural purposes, and also in arranging such and 
other carriages upon springs, George Lowry, Cross-street Ironworks, 
Salford, Lancashire. 

4830. Improvements in and relating to Morive-power Encines and 
Pomps, applicable also in part to water-meters, Urias Bromley, George 
Crowe, and William James, Chester. 

483°. The immediate Conveyinc and Practne of Piates, Lexotus of 
MetaL, or other MATERIAL, by means of rails, grooves, or sashes, so as 
to cover any part of the sides, bottoms, or hull of sailing vessels, 
steamers, or ships of war, while at sea or elsewhere, and thus protect 
the same from injuries about to be or already received, Edward John 
Walford, York-terrace, Regent’s Park, London. 

4834. Improvements in Sream VesseLs, John Frederick Spencer, Great 
George-street, Westminster, London. 

4836. A new or improved Eca Boer, Joaquim Antonio de Macedo, 
Leeds 


water, George Bartlett, 
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4838. Improvements in the construction of ToorHED Gearine, James 
Gee, Salford, Lancashire. 

4840. Improvements in Sream Enoives, Peter Smith and William Walker, 
Bury, Lancashire. 

4842. Improvements in Gas-meTers, Samuel Johnson, Wood Green, Lon- 
don. 

48:4. Improvements in apparatus for RecuLatine and Conrroiiine the 
Fiow of Water and other liquids, and preventing waste of same, 
Frederick Phillip Preston, John Theodore Prestige, and Edwin James 
Preston, High-street, Deptford, Kent. 

4846. Improvements in machinery for Layisc Out EnveLopes and Parrr 
to prepare them for black bordering, Alexander Charles Pirie and 
Robert Groundwater, Aberdeen.—14th December, 1876. 

4848. Improvements in TReEaTING Sewacs, extracting filtration, pre- 
paring disinfectants and manure, George Rydill, Pontefract Villa, High- 
gate, London. 

4849. An improved method of and apparatus for PReveNTING the Escape 
of Sparks from locomotive, portable engine, and cther chimneys, 
Sverrer Haken Lundh, Southampton-buildings, London. 

4850. New or improved means and apparatus for Lastine and otherwise 
preparing Boors and Sxoss for sewing, Henry Brunell, Chadwell 
Heath, Essex. ai 

4852. Improvements in Furnacss or FrrepLaces, John Henry Johnson, 
Lincoln’s-Inn-fields, London.—A communication from La Société de 
Commission de Consignations et de Transports of Paris. 

4854. Improvements in Ozone MAcHINEs, and in the manufacture of ozone, 
John Clayton Mewburn, Fleet-street, London. — A communication 
from Hannah Milson, Buffalo, New York, U.S. 

4856. Improvements in MILLinG Stocks for felting hat bodies and other 
such like purposes, Thomas Goodwin Knight, Stockport, Cheshire. 

4858. Improvements in the manufacture of Papgr Boxes and similar 
articles, and in apparatus for the same, Henry John Cubitt Keymer, 
Norwich. 

4862. An improved mode of producing a Lock Top for roving flyers and 
spindles, Thomas Kilvington Hattersley, Leeds.—15th December, 1876. 

4864. Improvements in VELOCIPEDEs, James Shaw, Brighton. 

4865. Improvements in the construction of Eases, Joseph Ettlinger, 
Lawrence-lane, London. 

4866. Improvements in the construction ot Raitway WuHeeELs, Joseph 
Armstrong, Rotherham, Yorkshire. 

ore Improvements in O1L-cans, Robert Bramwell, Buxton, Derby 
shire. 

4868. Impr ts in or appli to Skates for more effectually 
securing the same to the feet of the wearer, such improvemeuts being 
a applicable as a fastener for other purposes, Jacob Brown, Man- 
chester. 

4869. Improved means of and apparatus for MEASURING or ASCERTAINING 
Distances, Francis Weldon, Wind 


sor. 

4870. Imp ts in ture of Boppin Net Lace, and in the 
eager employed 
field: 


w) 








the 

therein, John Henry Johnson, Lincoln’s-inn- 

is, London.—A communication from Etienne Molin, Paris. 

4871. Improvements in the construction of Frrr-Proor and other Burip- 
tras, Thomas Broadbent, Huddersfield. 

4872. A new or improved construction of DrAwrNc-noarp, John Kay, 


Bute, N.B. 

a . new Steam Enoive for small power, Gustaf Hagelin, Stockholm, 

weden, 

vements in Looms for Weavine, William Smalleh, Preston, 

Lancashire.—l6th December, 1876. 

4875, Improvements in apparatus for Preventine INcrusTATION in and 
RemovinG Deposits from Pans for evaporating, crystallising, and such 
like processes, Charles Denton Abel, Southampton-buildings, London, 
—A communication from Johann Thelen, Aix-la-Chapelle, Germany. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
5011. Improvements in the application of Srram or other Motivr-PowER 


locomotive and marine engines, George Beesley, Camden Town, 
Middlesex.—28th December, 1876. 


5069. Improvements in Looms for Weavinc, Thomas Clay, Coventry. — 
20th December, 1876. 
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Patents on which the Stamp Duty of £50 has been Paid. 

25. Mi Robert Gottheil, Linden Strasse, Berlin. —2nd January, 1874. 

35. Steam Encines, (George Haseltine, Southampton-buildings, London. 
—ndiJanuary, 1874. 

= ee Borries, James Paterson, Leyton, Essex.—Srd January, 


4. 
= ~~ mas Coat, Henry Aitken, Falkirk, Stirling, N.B.— 5th January, 


74. Acrvatine Brakes by Arr, James Steel and John McInnes, Glasgow. 
January, 1874. . 

& ume ers, Joseph Betteley, Lime-street, London.—3rd January, 

58. Rorary Enorngs, &c., George Tomlinson Bousfield, Sutton, Surrey.— 
Sth January, 1874. 

148. Screws, Caleb McKinney Talcot, Southampton-buildings, London.— 
10th January, 1874. 

192. Cups or Hotpers,. Duncan Stewart, Glasgow.—15th January, 1874. 

115. Sacks or Bacs, William Cox, Camperdown Linen Works, Lochee, 
Forfar, N.B.—8th January, 1874. 

124. TeLeGraPuic Conpucrors, Edwin Thomas Truman, Old Burlington- 
street, London.—9th January, 1874. 

140. Sewinc Macuines, Edmond Wright, Evesham, Worcestershire.— 
10th January, 1874. 

178. Sopa, William Black, Hedworth, and David Hill, East Jarrow, South 

january, 1876. 

201. Granutatine Iron, Charles Wood, Tees Ironworks, Middlesbrough- 
on-Tees.—15th January, 1874. 

208. Lame-siack, Alexander Melville Clark, Chancery-lane, London.— 
16th January, 1874. 

4252. Borriss, Frederick omer, William Whitfield Horner, and Joseph 


Sibley, —27 . 1873. 

88. Stream Borvers, David Davies, Crumlin, Monmouthshire.—7th Janu- 
ary, 1874. 

94. ELECTRO-MaGNeETs, William Edward Newton, Chancery-lane, London. 
—Tth January, 1874. 

210. MeTaLiic TuBinc, James Atkins, Biimingham —16th January, 1874. 


Patents on which the Stamp Duty of £100 has been Paid. 


81. Foo Sienats, Charles Henry Lea, Stafford.—ith January, 1870. 

38. Warcs Cases, Charles Louis Thiery, Boston, Massachusetts, U.S.— 
4th January, 1870. 

41. Gurta-percua, &c., Edwin Thomas Truman, Old Burlington-street, 
London.—5th January, 1870. 

62. K»irrep Fasaics, Thomas Coltman, Leicester.—7th January, 1870. 

46. TreatTinc Suipuur, &c., James Hargreaves, Widnes, Lancasbire.— 
6th January, 1870. 

60. Preservine ANimaL Supstances, John Gamgee, Queen's-road, Bays- 
water, London.—7th January. 1870. 

65. Compise Woot, &c., George Little, Oldham.—Sth January, 1870, 











Notices of Intention to Proceed with Patents. 


$818. Roiier Skates, Walter Sandell Mappin, Twickenham.—24th August, 
1876. 

$340. Mirrors, James Lang, Ludlow.—25th August, 1876. 

3851. Despenine Rivers, &c., Joseph Crabtree, Preston.—26th August, 
13876. 

$367. Trimminc the Epcrs of Lawns, &c., Alban Edward Ragg, the 
Grove, Bebbington. 

3393. Tram or Roap Locomotives, Henry Hughes, Leicester. 

a sieneme Brakes, Pierre Alfred Tronchon, Rue St. Appoline, 


$396. Exnipitive PHotocrapuic Pictures, &c., Frederic Prince, Patcham. 

August, 1876. 

3400. ee Skates, Ebenezer William Hughes, Jackson-road, Holloway, 
London. 

7. ReversisLE Swick Boxes, William Silver Hall, Nuneaton.—29th 
August, 1876. 

3414. Fero.es, Joseph Jeffrey Bennett, Finsbury-place, London. 

3415. Knirtinc Macuinery, John McNay Rimington, Newcastle-on-Tyne, 
and Michael Bell, Oxford-street, London.—Partly a communication 
from James L. Branson.—30"h August, 1876. 

$429. Erevatine Grain, &c., William Poulson, Liverpool. 

3433. Sprine Huxogs, Patrick O'Connor, Wavertree. 

3424. Fastesines for Boos, &c., William Henry Keey, Bristol —3lst 
August, 1876. 

$441. Reapinc and Mow1xe Macnines, Alexander McGregor, Leigh. 

$412. STENOGRAPHING, Jules Baudoin and Jules César Bombari, Paris. 

$445. Roiier Skates, Alfred Cattlin, Westfield Lodge, Brighton. 

3446. Permanent Way ef Raitways, John Whittier Thropp, Aldersgate- 
street, London. —A communication from Ebenezer E. Lewis. 

$448. Lamp Burners, Richard Schreiber, Redcross-street, London. 

3455. Boots and Snoes, &c., John Keats, Wood Green,and Arthur Green- 
wood, Leeds. 

8456 Tices, Franklin Prestage, Broseley. 

3457. Raiutway Sicnazs, &c., John Brierley and Walter Wright Brierley, 
Kilburn.— Partly a communication from Frederick Waae brierley.—1st 
September, 1876. 

$466. ELecrricaL ConDENSERS or ACCUMULATORS, Desmond Gerald Fitz- 
Gerald, Brixton. 

$470. Compositions for WaTERPROOFING MATERIALS, Cristoforo Muratori, 
Victoria-street, Hackney, London.—2nd September, 1876. 

$480. Suips or Vessets, Charles Voysey, Camden House, Dulwich.—A 
communication from Griffin W. Wyse.—ith September, 1876. 

$491. Compounp Steam Enoines, William Pratchitt and John Pratchitt, 
Denton Ironworks, Carlisle. 

$496. Srinnine Macuinery, Henry Gardner, Fleet-street, London.—A 
e-mmunication from Auguste Huart.—Sth September, 1876. 

Kuntzke, Graskeller, Hamburg.—éth September, 


8514. Brakes, Julius 
1876. 
$525. Raitway Cuarrs, &c., George Crowther Ryland, Kingsbury.—7th 
1876 


» 4540. 
$531. Sarery Vatves, David Hunter, South-street, Greenwich, and David 
Hill, Bridge-street, Greenwich. 

3542. Reapine, &c., Macnixes, James Edwin Phillips, Grantham.—sth 
September, 1876. 

8550. Hot Arr Motor Escines, Charles Denton Abel, Southampton- 
buildings, Chancery-lane, London —A communication from Julius 
Hock and Co,—vth September, 1876. 

$55. Ro.tiisc Hoor Inox, Henry Jones and Ellis Coek, South Yorkshire 
Hi Ironworks, Rotherham.—11th September, 1876. 

3624. Pressinc Macuines, Herbert Guthrie, Newburn, near Newcastle- 
upon-Tyne.—l6th September, 1876. 

670. THERMO-ELECTRIC GeNERATORS, &c., Camille Alphonse Faure, 
Faversham.—19(h September, 1876. 

$785. Uritisinc Ciocks, &c , George Edward Pritchett, Lombard-street, 
London. —28th September, 1876. 

3990. HorsesHoes, James Mearns and William Wandless, Jarrow, and 
Thomas Chariton, Hebburn.—léth October, 1876. 

4229. Sares and Stronc Doors, George Ogden Talbot, Birmingham.—lst 
‘ < 


ovember, 1876. 

4274. Eeco Stanp, &c., Joshua Hend —bth Ne ber, 
1876. 

4398. Stoprers for Borries, &c., Pierre Christian Duclos, Lyons, France. 
—13'h November, 1876. 

4409. Biast Furnaces, William Shepherd Williamson, Mortlake House, 
Congleton.—14th November, 1876. 

4424. Recertacies for House Sewace, &c., Samuel Stevens Hellyer, 
Newcastle street, Strand, London. 

4426. Treatine Impure Leap, Clement Roswag, Paris, and Hamilton 
Geary, Fairlawn, Old Charlton.—15th November, 1876. 

4460. Recepracies for containing Sprritvovs Ligvors, William Thornton 
Reddell, Aldersgate-street, London. 

4471. Two-wHEELED CaRRiaces, Arthur East Holmes, Derby. 

4476. Screw-curTinc Apparatus, William Phillips Thompson, Lord- 

t, Liverpool —A communication from Samuel Webb Martin.—18th 


November, 1876. 
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ABSTRACTS OF SPECIFIOATIONS. 


2006. Securinc Kyos-Hanpues, 7, Blaley.—Dated 12th May, 1876. 
This invention has for its object to afford a ready means ot adjusting 
the distance between the knobs at the two ends of the spindle of a door 
lock or latch. The spindle at one of its ends has a screw thread cut upon 
its angles, the knob which is to be secured to this end of the spindle has 
& square socket formed in it into which the end of the spindle can slide 
frecly. Upon the end of the neck of the knob is carried a collar, which 
is free to turn, and which screws on to the screw thread upon the spindle, 
thereby fi the collar firmly to the knob, yet allowing of the collar 
revolving free! oy. This collar is screwed to the neck of the knob by turn- 
ing the edge @ collar over the end of the neck of the knob. 
2007. Weicuino Cereats, B. Reisert.—Dated 12th May, 1876. 

Delivery of material to the apparatus is automatically all but shut off 
when the weight is almost attained, and shut off entirely the moment the 
full weight is attained. Constantly-revolving delivery roller. 

2008. Carcu or Ciasp, H. Yarndley.—Dated 18th May, 1876. 

The invention consists substantially in providing a bolt similar to that 
known as a Tower bolt, ee that, according to this invention, the bolt 
proper does not come beyond its frame and take in a staple, but when 

ed forward it reaches to the end of the said frame. The bolt and 
rame so constructed are then mounted (when the invention is intended 
to be applied as a solitaire fastening) on any suitable shaped plate of 
metal, and an arm being hinged at the back thereof, and having its other 
or free end provided with a loop; a slot is cut through the said plate of 
metal and through the frame of the bolt, so that the said loop may come 
through both ; and the said loop now forming, as it were, one of the 
staples which hold the bolt upon its frame, the nose of the belt is passed 
through it, and the said holt being turned round, and its handle or 
thumb piece resting in one of the notches of the frame, after the manner 
of the Tower bolts, the fastening is complete. 
2009. Securine Tings, J. Stephenson.—Dated 13th May, 1876. 

In order to secure a wheel tire from flying off or leaving the wheel in 
case of fracture of the tire, or from the tire becoming loose on the wheel. 
the inventor turns a groove in the rim of the wheel at an oblique angle 
with the outer surface of the wheel, and a similar groove in the inside of 
the tire, also at an oblique angle with the inside of the tire. He then 
springs a split steel or iron ring over the wheel into the groove, contracts 
on the tire and forces cut the ring (by set bolts in the wheel) into the 
tire, where it effectually locks the wheel and tire together. In lipped 
tires he has one ring, but in plain tires he has two rings placed at 
opposite angles. He also makes a steel or iron ring larger in diameter 
than the wheel, and by turning off the angle to form an inclined plane, 
he forces the tire over the ring when it springs into the groove formed in 
ag and so locks the wheel and tire together without the use of set 
2010. Sream Sreerinc Apparatus, F. E. B. Beaumont.—Dated 13th 

May, 1876. 

According to this invention. the slide of a steam cylinder, the piston 
of which actuates the rudder, is connected to a lever, one end of which is 
moved by a screw turned by the steersman, while the other end is con- 
nected to a bush on a screw spindle that is caused to rotate by the motion 
of the piston rod. Thus, when the steersman has moved the slide so as 
to admit steam and cause the piston to travel, the piston in performing 
its stroke will cause the slide to move back again into its normal position, 
in which it cleses the steam port, and thus the piston will be prevented 
from travelling beyond the required distance. 

2011. Motive Power, W. Davics.—Dated 13th May, 1876. 

_ A weighted pendulum is employed, suspended by means of a universal 
joint to the underside of a ship's deck, such pendulum being caused to 
oscillate by the rolling of the vessel, the motive power thus produced 
being utilised by a peculiar arrangement of mechanism for working the 
ship’s pumps or for other purposes. 

2012. Rotter Skate, C. A. S. Duche.—Dated 13th May, 1876. 

According to this invention, it is proposed to make the body of the 
skate in something like the shape of the body of an ordinary ice skate 
The forward or backward motion is to be given by one or more wheels 
let into the body of the skate under the middle of the foot ; the balance of 
the foot will be attained by means of a ball and socket fitted at the toe 
end, and another at the heel end. The object of these balls and sockets 
is to enable the skater to turn as desired. At the back of the skate will 
be a piece of vuleanised india-rubber to serve as a brake friction surface, or 
this brake friction surface may be made of wood, leather, or other 
suitable material. 
ome. agg TeLecraPH Apparatus, R. S. Symington.—Dated 13th 

lay, 1876. 

This invention relates in part to improved apparatus to be used at a 
central telegraphic station or office to which a number of wires are led 
from diff. t works, busi establishments, or stations, such apparatus 
being designed to facilitate the work of manipulation and to allow of any 
two wires being coupled and used for private messages between the 
respective firms to which they belong. Another part of the invention 
relates to the apparatus of fire-alarm telegraphs, and is designed to admit 
of any fire.alarm communicator being put in connection with a portable 
message sending and receiving instrument, and generally to improve the 
apparatus and render it less liable to derangement. 

2014. Boots anp SHors, 4. Thomson.—Dated 13th May, 1876. 

The corrugation or fluting of india-rubber soles for yatching or other 
boots and shoes, whereby they are rendered more pliable, and less liable 
to slip upon a wet or smooth surface. 

2015. Rotter Sxares, 7. Hart.—Dated 13th May, 1876. 

This invention consists of a treadle, separate from the skate, strapped 
to the foot and passed through a hole in the sole of the skate, such 
treale resting and working on a pivot fixed in the sole, and being caused 
by the pressure of the foot to act on one end of a jointed bar, so as to 
effect the convergence of the axles of the rollers as required. 


2016. Faprics, H. E. Newton.—Dated 13th May, 1876. 
The fabric is subjected first to the action of an acid vapour, and then to 
a very high temperature, so as to char the vegetable substances, or to 
reduce them to such a state as will sdmit of them being washed out or 
removed by beating, brushing, or otherwise. 
2018. Removino Burrs ovr or Woot, A, Hopjf.—Dated 13th May 1876. 
The wool is cleaned and stretched by passing through revolving rollers. 
It is then pressed down ona plate bya lever having an up-and-down 
motion. A comb consisting of several rows of needles, and working very 
fast up and down. pierces the wool whilst in this condition, and lifts the 
burrs out of it. From the top of the needles the burrs are removed by a 
cleaning roller. 
2019. Mowixe Macutve Kyire Geinpers, W. McLean.—Dated 18th May, 
1876 


According to this invention the end or side of the grinding wheel has a 
conical face, 

2020. Curtinc Paper, W. R. Lake.—Dated 13th May, 1876. 

This invention consists in so bining a clamp for holding the paper 
while being cut, and a knife or cutter, that said clamp will impinge upon 
and hold the paper before the knife can operate upon it; ulso in a novel 
automatic clutch, and the combination of the same with the driving shaft 
of the machine ; also in the combination with the said clutch of a lever 
and a cam, whereby after each cutting operation is completed and the 
clamp has released. 

2022. Rover Skates, G. L. Scott.—Dated 13th May, 1876. 

A pair of brackets is secured near to each end of the sole-board of the 
skate, and between each pair of these brackets there is a carrier having a 
square opening, in which is firmly fixed a block of elastic material, such 
as india-rubber, and through this block of elastic material passes a bar or 
pin, by which the carrier is kept in its place between the brackets. 








In 


‘the lower portion of the carrier is fixed the axle which carries the pair of 
rollers. 


2028. Armour-cLrap VessEts, RX. and W. J. Griffiths.—Dated 18th May, 
1876 


This invention relates, First, to the construction of vessele with upper 
bodies of suitable form carried by immersed bodies of the ordinary ship's 
forin. Secondly, to the construction of a hollow girder down the middle 
of the vessel, to strengthen the vessel and to be used for stowage. 
Thirdly, to using the space between the double skins for stowing fuel, 
shot, or other ma‘ , and for containing water when it is necessary to 
lower the vessel on going into action. Fourthly, to placing small screws 
and e es in the outside immersed bodies when three immersed bodies 
are for manceuvring and assisting in propelling the vessel, and to 
placing movable screens when there is only one immersed body, for pro- 
tecting from torpedoes and supporting the upper body when on the 
posses. | or on a gridiron. Fitthly, , to reducing the weight of armour 
required by tapering off the upper body towards the edges. Sixthly, tothe 
stowing of the boats bebind the bulwarks on bars hinged to the deck, sothat, 
by righting or turning them over, they may be readily lowered and released. 
And, Seventhly, to the number of screw propellers employed for propelling 
the ship, so that when the ship has a light draught and wide beam the 
number may be increased. 

2024. Currinc Lawns, W. W. Davenport.—Dated 13th May, 1876. 

This machine consists of a travelling wheel, at the side of which is a 
rotating toothed cutter or saw driven the said travelling wheel, and 
a share underneath and in advance of the toothed cutter or saw. At the 
side of the hine is a collecting pan, and at the rear of the machine is 
a larger pan into which the matter from the side pan is transf 
blades or on the toothed cutter or saw. As the ma- 
chine is ied the pointed en: 


SS det a wenn Sees 
edge of the lawn, while the grasa at the said edge is cut by 





the toothed 





cutter or saw, the cut away parts of the lawn, and the dirt at the edge of 
the lawn, being deflected or turned into the side collecting pan by an 
incline on the 8 from wherice the said matter passes to the rear pan, 
The side collecting pan and the share are made adjustable. The ma- 
chine may be used alone or in combination with an ordinary lawn 
mower, 
2026. Spinnine Fires, J. Thornton, J. Thornton, A. Thoraton, and W. 
Fenton.— Dated 18th May, 1876. 

This invention ists in spinning and producing yarn from the loose 
filaments or fibre as carded on one machine by a combination of card 
cylinders, doffers, strippers, wist traps, or trumpet, or rubbers, drawing 
rollers, spindles, and flyers, so that the several intervening machines and 
processes between the carding and spinning, as heretofore practised, are 
dispensed with. 

2027. Spinnino Fipres, J. Thornton, J. Thornton, A. Thornton, and W. 
Fenton.— Dated 13th May, 1876. 

The object of this invention is to provide, by the use of an improved 
combination of mechanism, a ready means of regulating the drag on the 
bobbin and yarn, the rotation of the flyer spindles being utilised for 
that purpose, so as to transmit rotation to a drag cylinder suitably 
arranged. 

2028. Surrortine Skates, J. 7. Parlour.—Dated 13th May, 1876. 

This invention relates to simple apparatus for preventing the falling of 
persons skating or learning to skate upon ice, asphalte, wood, or other 
surfaces, and vonsists in providing the rink or skating surface with 
devices which support the skater, and prevent his falling, while permit- 
ting him to move freely upon the said rink or surface. 


2029. Enporsine Stamps, R. G. Foot.—Dated 13:h May, 1876. 

The novelty of this consists in adapting the ordinary process of 
electrotyping and stereotyping to hand, or endorsing stamps by com- 
piling type either in metal bands or otherwise, as may be necessary, and 
by mounting electrotypes or stereotypes of same on handles or frames, or 
otherwise substituting an electrotype or stereotype for the cut or carved 
metal plate commonly used, bearing the device or design to be stamped. 


2030. Sewino Macuines, 7. Davies.—Dated 15th May, 1876. 

A hollow cylinder is described through which a car passes, sliding on 
a centre bar carrying the reel, and thus make the reel act asa shuttle. 
A hook on the front of such cylinder tukes the cotton of the needle, and 
when it is wound round the cylinder the reel car is sent through the 
cylinder and the loop of the cotton. At the same time the cotton on tne 
a and takes up the cotton of the reel thereby making a lock- 
stitch. 


2031. Rotter Skares, J. Pound and C. R. Stevens.—Dated 15th May 
1876. 











Obtaining radiation of axles by means of a stecring rod furnished with 
heel spike or attachments fitted to the foot, and to be moved by the 
coming thereof. Also making adjustable fastenings on both sides of the 
‘oot. 

2082. Erecrric Commurator, J. F. Bennet.— Dated 15th May, 1876. 

This invention consists of an arrangement for the simplicity of 
transmitting telegrams, whereby the operator requires no previous 
knowledge of telegraphy, or the working of the instrument. It is an 
arrangement of levers, one for every letter of the alphabet, which, when 
pressed down, comes in contact with wheels fixed to a bar or pivot, 
which is made to revolve by means of a main apring working cog wheels 
attached to the same, and connects two electric poles, the wheels 
attached to bar or pivot having incisions cut in them, which break the 
contact, according to the code adapted, The same action which presses 
down the lever also presses down a rod which releases a ratchet, and 
allows the wheels to revolve once, it also has an arrangement to hold 
lever down, and prevents another lever being pressed down until the 
wheels have passed round once. And it also enables the operator to 
transmit messages at a great speed, 

2083. Roiier Skates, A. Johnson.— Dated ith May, 1876. 

First, a division of the stock or foot stand giving freedom of motion. 
Secondly, a foot-plate connected by an elliptic shaft with the axles of the 
wheels, and controlling same. 

2034. Evecrro-maonetic Enornes, 7. W. Cole and P. EB. Cashin.--Dated 
15th May, 1876. 

A number of electro-roagnets are arranged radially around a driving 
shaft, a keeper, or armature, having a certain amount of free movement 
being fitted in front of each magnet. The keepers or armatures are con- 
nected toa crank on the driving shaft, by connecting rods having slots or 
grooves at their ends, in which the crank pin has a free movement. Con- 
tact is made and broken by suitable known means, and any suitable 
battery may be employed. 

2035. Fo.tpiwe Cuair, G. F. Redfern.—Dated 15th May, 1876." 

An ordinary folding stool or seat having four legs is employed, to which 
is added a back with two uprights adjusted by means of suitable joints 
which attach it tothe stoolat the height of the seat, and the lower ends 
of which rest en two of the rails of the folding stool or seatin such ¢@ 
manner that all the parts of this improved chair or seat can be foldec. 
together. 

2036. Pickers, J. Kershaw.—Dated 15th May, 1876. 

This invention consists in so constructing the pickers ae in 
looms for weaving that they are more durable and lasting those 
at ne employed, at the same time that a thicker skin can be 
used. 

2038. Rearixc Macuines, W. H. Fox.—Dated 15th May, 1876. 

Two steering wheels are placed, one before and one behind the driving 
wheel or wheels, so as to give the machine a steady motion, said wheels 
being fitted in suitable framing. The said framing carries a knife bar 
which is fitted with a double set of fingers, one set being on cither side. 
Through each set of fingers a cutting knife works, and, therefore, on both 
sides of the bar a cutting edge is presented. To the knife bar is attached 
by hinges or suitable fastening the sheafing board, on which the corn, as 
cut, is laid, said sheafing board being reversed when second set of 
knives are brought into operation. The action of the machine is back- 
ward and forward, the dividing irons being constructed so as to admit of 
same. 

2039. Treatixo Siaos, W. S. Williamson.—Dated 15th May, 1876. 

The inventor runs molten slag into tanks, through which streams of 

water flow, and may use elevators to raise the gravel so formed out of the 


2040. Portanie Mortice Cutrer, A. W. Pocock.—Dated 15th May, 1876 

Two clamps bound to a door carry a frame which has a reciprocating 
motion imparted to it by suitable gearing, thé b gers also acting wu 
ys aa cutters, which form the mortice and rebate to the desired 

epth. 
2041. Portapie Cooktne anv Heatine Apparatus, J. D. P. Wright.— 
Dated 15th May, 1876. 

The novelty of this invention in the of parts 
arranged with an oil vessel, with burner or burners for burning hydro- 
carbon oil, the said combined arrangement forming a portable heating 
and cooking apparatus. 

2042. Rotter Skates, W. Nelson and I. Gloxebrook.—Dated 15th May 
1876 


The novelty of this invention consists In the combined jestal and 
inclined planes, with the attendant parts, from which the inventors 
obtain the principle direction or power of moving in a curve to the right 
or left, or in a straight direction at the will of the wearer. 


2043. Sroprrrino Borries, C. Bovenschen.— Dated 15th May, 1876. 

The ae consists essentially in the combination and arrangement 
of certain parts, that is to say, a ring x which the sopuntes is secured 
to the neck of the bottle, a frame on which is mounted the disc by which 
the mouth of the bottle is stopped, the disc itself, and a lever by means 
of which the disc is actuated, so as to close or open the mouth of the 
bottle. 


det hinati, 





2044. Umprecias anp Parasois, A. Hill.—Dated 15th May, 1876. 

This invention has for its object to facilitate the opening and closing of 
umbrellas and parasols, and also, at the same time, to do away with the 
ordinary spring catches lying in slots in the stick. For this purpose the 
runner is provided with a spring catch to catch over pins or studs upon 
the stick, to retain it both when the umbrella or ages is open or closed, 
and combined with the runner is a sliding ca) y which the catch may 
be released from the studs or pins upon the stick whenever desired. 


2045. Booxpinpino, J. H. Johnson.—Dated 15th May, 1876. 


The ob of this invention is the securing of greater durability in 
the bind of books and other similar matter. It consists of a back 
by preference carved of metal or other inflexible material on the 


back e@ges of the matter to be bound, and held in place by clamped 
edges bent inwards, so ae to overlap the ends of curved pins, which are 
inserted in and through the matter to be bound at such distances from 
the edge of the back margin, and in such numbers as the character of the 
work may ihe mae These pins thus inserted are in lieu of the sewing or 
stitching ordinarily done in the — of bookbinding. They are curved 
for the purpose of enabling the k to open well on its back m: 4 
the curving of the pins effecting the same result as is obtained by what 
is known as spring back binding. After the matter to be bound is 
fastened se nerd by means of these curved pins, the back made of metal 
or other inflexible material is on, and then with the side boards 
as in ordinary bookbinding covered with leather, paper, muslin, or other 
suitable material, and finished by any of the o methods, 
2046. Portapie Seat, P. Morty.—Dated 15th May, 1876. 

This consists of a cushion, a stuffed back, and arms, which fold er 
and is strapped and fitted to form a travelling bag when cl and 
seat when opened. 
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2047. Square, J. Dyson.—Dated 15th May, 1876. 

This consiatnts Ba em such squares with graduated scales, figured so 
as to dispense with the graduated tape measures now in use, 

2048. Onratnino SeveraL Cotours oN Pitep Fasnrics, J. Frost and J. 
Wal .—Dated 15th May, 1876. 

This relates to means and methods of printing and dyeing piled or 
other fabrics, or fibres intended for such fabrics, or nati skins or furs 
of animals, and consists in using metallic compounds, being at the same 
time capable of conversion into any coloured com) ds, either dark, 
light, or white, on the fabric or fibre by means of suitable re-agents, such 
as the sulphides or sulphydrate oxides or hydrated oxides of metals and 


other coloured salts of metals. 


2049. Suarpenine Razors, W. Clark.—Dated 16th May, 1876. 
The | prow for sharpening consists of spiral leather or other surfaces 
opposite dit 


revolv ms, upon which the edges of the instrument 
are alternately applied by pressing on finger keys connected with the 
holder in which the instrument is placed. 


2050. Sevr-ciosinac Vatves, W. M. Brown.—Dated 16th May, 1876. 

This invention relates to a device whereby a valve is made to be self- 
closing, and consists of eight ang og foe , the casing, the valve for 
shutting off the supply, the valve for shutting off the escape, the two 
regulating pistons, the regulating valve rod with valve, the counter 
current channels with valve, the escape opening for escape pipe, and the 
aperture for the escape of air. 


2051. Cieawsine Suirs’ Bottoms, H. A. Bonneville.—Dated 16th May, 
1876 


The invention relates, First, to an improvement in apparatus for 
cleansing ships’ bottoms, and consists of the supporting frame of the 
scrapers for scraping the keels of ships constructed with hinge joints and 
curved stop-plates. Secondly, in providiug the said frames, to which are 
secured the said scrapers, with buoys or floats, so that by their buoyane; 
the said scrapers are kept in contact with the sides of the ship: and, 
Thirdly, in a windlass, more particularly designed for operating the said 
cleansing Learns, and so constructed as to be thrown in and out of gear 
automatically. 

2052. Picks, Axes, Apzes, &c., 7. Brown.—Dated 16th May, 1876. 

According to this invention the key for securing the blades of picks in 
a loop on the shaft, as described in Bury’s specification, No, 2188, of 1870, 
is formed with a slot, into which fits a stud inside the loop, so that while 
the key is free to slide to and fro in the loop it cannot be detached there- 
from and get lost, as was the case with the previous arrangement. 

20538. Evecrric Batrertes, J. Coxeser and S. J. Coxeser.—Dated 16th May, 
1876. 

This invention has for its object improvements applicable to batteries 
for surgical or other purposes, and consists mainly in the following 
arrangements :—Each set of zinc plates is attached to suitable framing 
which secures the whole set of zinc plates together, and from said fram- 
ing a rod proceeds, said rod passing through the supporting beard of the 
elements, terminating in a screw nut, which, on being removed, allows of 
the separation of the set of zinc plates from the battery. To each carbon 
plate, projecting piece or pieces of wire or metal 1s or are attached, same 
passing through openings made in the supporting board of the elements, 
through the collecting plates, to which they are secured by screws or other 
suitable modes of fastening. 

2054. Empossino, Perroratino, Fotpinc, Gorrerinc, AND PLaITING 
Fapsrics, H. Hughes.—Dated 16th May, 1876. 

The fabric to be embossed 1s cut to the desired shape. It is then sewn 
on to a backing formed of a material stamped into a kind of lattice work. 
The two fabrics are passed through crimping rolls or other apparatus to 
give the desired impression. The spaces between the lattice-work of the 
under fabric can be formed into puffs by an Italian iron or other appa- 
ratus, 


2055. peu Tix anp Terne Piates, G. Nurse.—Dated 16th May, 
Is7 


The plates are taken from the dip bath and placed into a rack in a 
grease pot, in order that the superfluous metal may run off and the plates 
become of the same temperature as the grease in the grease pot in which 
the rolls are fitted, and into which grease pot the plates are next inserted. 
The advantage of this plan is, each plate is made of a temperature corre- 
sponding to that of the other grease pot, whereby a better surfacing is 
given to it by the action of the rolls than is at present obtained. 

2058. Corree Pots, W. Clark.—Dated 16th May, 1876. 

The invention consists chiefly in the provision of a funnel and pipe for 
the upward flow of the water, and an annular space for the downward 
passage. Also in making the bottom under said space elevated above the 
| ead p under the funnel. Also in the combination of a curb with the 

unnel and a percolating cup. 
2057. Maxie Tea anv Corres, W. Clark.—Dated 16th May, 1876. 

The First part of the invention consists in a method of filling a tight 
and unyielding chamber with the ground coffee or tea, and then passing 
the water through same; the Second part ists in the i 
with a superposed receptacle for containing the water of a smaller sub- 
jacent receptacle for the ground coffee ; the Third part consists in the 
combination with said coffee receptacle of one or more cylinders or cubes 
of different sizes to be pressed therein to suit the amount of coffee to be 
arr pe ; the Fourth part consists in a float to rest on the top of the 

iquid coffee in the urn, to prevent the rising of steam and to keep the 
coffee hot. 
2058 Camp Kerries, W. Clark.—Dated 16th May, 1876. 

The distinguishing features of improvement are, First, an arched 
bottom ; Secondly, a concavity at one side, which, when two kettles are 
eee back to back, form a draft chamber in connection with the arched 

»ottom ; Thirdly, areservoir top for cooking vegetables by the steam in 
the kettle. 
2059. Steam Hammers, W. Clark.—Dated 16th May, 1876. 

This invention consists in a contrivance of the valves and their operating 
mechanism, whereby, besides reversing the valves and admitting steam 
to the piston when it strikes, the hammer is also made t» shut off the 
steam at any point and hold it for keeping the hammer up as long as 
desired, when the exhaust is opened by a treadle to let the hammer fall. 
The inventivn also consists in providing openings in the upper part of 
the cylinder to admit air to form an air cushion to prevent the piston 
striking the cylinder head. 

2060. Sasu Fasteners, N. Thompson.—Dated 16th May, 1876. 

According to this invention one part of the fastener which is secured to 
the lower bar of the upper sash is formed with a hinged lever, and the 
other part of the fastener which is fixed to the upper bar of the lower 
sash is formed with a projection or fulcrum, upon which the lever acts to 
completely close the upper sash, whilst a sliding catch acts to hold the 
parts together. 

2061. Warers, G. B. Northcote.—Dated 16th May, 1876. 

The novelty of the invention consists in supporting the irons used in 
making wafers ona stand, and heating them by gas or other suitable 
means and making them in that position. 

2062. Reoutatinc Water Waeets, G. Lister —Dated 14th May, 1876. 

The inventor secures a brake ow of proportionate diameter and 
width to the second motion shaft of the water wheel, around which he 
places a strap; one end uf the same is attached to a stud and bracket 
secured in any convenient position; the other end of the strap is secured 
to a sliding socket on the common governor spindle; this socket is 
attached to the governor arms or pendulum in such a manner that when 
the water wheel and governors revolve too fast through the irregularity of 
the power required to work the machinery, the brake strap will be 
tightened, by which means the power will be kept more constant. 
on. Fneenomes or Opentnos, J. 8. Bdmondson.—Dated 16th May, 

9, 


ci. auger 





This invention relates to constructing, elongating, and contracting 
frames or guards, which are formed with skeleton frames, one of the 
frames being made with rods or tubes to slide within tubes fitted to the 
other frame ; in or near the centre of the guard are fitted roda having a 
socket or sockets; the rod or rods screw in the socket or sockets, ana, iy 
turning the socket, the guard is elongated or contracted, pinching the 
sides of the guard against the sides of the windows, doors, sidewalls, or 
the “‘jambs” of fire-places. 
2064. Preservine ANIMAL AND VecETABLe Svupsrances, K. Knott.— 

Dated 16th May, 1876. 

‘The meat or other substance is first sutjected to a low temperature to 

extract the heat therefrom, and is then frozen. The subst. thus 


2067. Horstinc ApraRatus anv Stamp Hamer, F, Wirth.—Dated 16th 


May, 1876. 

This om a) tus com) astamp hammer, which is raised 
by hoisting or win -up mi m, and falls by its own weight be- 
tween suitable guide rails. The said winding- uP e transmits the 
movement of a , which always revolves in the same direction, to 
hammer in such manner that the same is raised several times in a 
minute to any des‘red height, and the same in falling is not arrested by 
any obstacle. 

2068. Sream Enornes, FE. Edwards,—Dated 16th May, 1876. 

This invention consists of a cylinder divided into a number of compart- 
ments, and having a shaft revolving concentrically in it. Each com 
ment has fitted in it a revolving piston attached to the shaft, and the 
steam being admitted into one end of the cylinder, operates upon the 
first piston, after which it into the second compartment of diffe- 
rent area, and so on, through all the compartments in succession, finally 
being discharged through other end of the cylinder into the open air 
or into a condenser. 


2069. Treatinc Certain Puospuatic Mineras, W. 2. Robinson.—Dated 
1876. 


Aat 





of imp’ ts in treating natural phosphates 
of alumina, and natural phosphates of iron, and natural phosphates con- 
taining both alumina and iron, in order to manufacture phosphoric acid 
and its compounds, alum and other compounds of alumina and iron, and 
other useful products, by which improvements such products are obtained 
in a purer state than by the ordinary process of manufacture. The pro- 
visional specification describes various processes by which the following 
products are obtained (most of the agents used in the said process being 
r d), phosphate, sulphate, and muriate of ammonia, sulphate of 
iron and alumina, muriate of alumina, ammonia, alum, potas! 
sulphate of alumina, nitrate of alumina, acetate of alumina, and other 
salts of alumina, black sulphuret of iron, phosphate of soda, phoric 
acid, phosphates of lime and magnesia, double —— magnesia 
and ammonia, alum, hydrate of alumina, chloride of sodium, silicate of 
alumina, silica, oxide of iron and chloride of iron and of aluminium. 








‘| 20°70. ArtiriciaL Stone, J. H. Johnson.—Dated 16th May, 1876. 


This invention consists of a of manufacturing artificial stone 
by subjecting ulated or pulverised mineral substances, while in a 
damp condition, and when contained in a mould, first to comparatively 
slight pressure or light blows, and then to heavy blows or violen’ im- 
pact, Also of improved moulds, dies, and other apparatus employed in 
carrying out the process. 


2071. Mosicat Instruments, J. B. Hamalton.—Dated 16th May, 1876. 
This invention relates to a new form of reed of a compound nature, 
eombining specially a tongue re-acted upon by a spring loop, ring, or 
similar elastic constraint, as already described in the provisional specifi- 
cation of Hermann Smith, dated the 8th day of December, 1875, No. 4242, 
together with a rod forming a prolongation of the reed tongue, and also 
an adjustable weight affixed to the rod, the ring or the tongue, for the 
purpose of effecting, first, change of pitch; secondly, change of quality ; 
thirdly, conversion of a fundamental into an harmonic tone. 
2072. Ventitatine Bui_pines, Mines, &c., A. Browne.—Dated 16th May, 
1876. 


The feature of novelty in this invention consists in constructing venti- 
lators with a fixed circular band or helix around the outside of a pot or 
pipe, and another and movable helix inside the same, and then another 
pipe or cap over the outer helix. For increasing draught in chimneys 
and elsewhere, a movable helix covered by a bonnet closed at bottom, but 
with openings around it, is employed. 

2073. Fornaces, J. Mactear.—Dated 17th May, 1876. 

The improvements are applied to a furnace having a horizontal circular 
revolving bottom made of iron lined with fire-brick or other suitable 
refractory material, and formed with a raised rim round the outer edge. 
The invention consists principally in providing for the withdrawal of the 
finished charges of materials, down through the centre of the furnace 

tom. 
2075. Powrr ror Crocks, Watcnes, &c., J. B. F. Ludeke.—Dated lith 
May, 1876. 

According to this invention a movement is constructed consisting of a 
main axle having across-bar thereon, which supports at each end two balls 
or spheres, one above the other, or above and below the cross-bar. They 
are capable of oscillation, being connected by arms and hollow bearings to 
pivots fixed on the cross-bar, one upper ball being connected to the 
opposite lower ball, so that as one is extended outwards, the other 
approaches to the centre and affords compensation of leverage. To one 
upper ball a connecting rod is attached, whereby the motion of the ball 
effects a bell crank lever, and elevates or depresses a stem or pin in 
the upper part of the main axle, which is made hollow to receive it. The 
stem acts on a horizontal bar ted toad ding rod and second 
horizontal rod, which is arranged in guides on the foundation plate of the 
main axle, to which a toothed wheel is attached for the last-named rod 
to gear with. Finally, a spiral spring is attached to the plate, and sur- 
rounding the axle, is also attached thereto, Consequently, if the axle is 
turned against the action of the spring and released, the balls will rotate 
in an alternate motion, and the gear described will transfer the power to 
the main axle, thus renewing its motion. For clocks the movement is 
set vertically, for watches its size is reduced, and modifications may be 
made accordi . For other purposes, either of mere movement or of 
power, the invention is equally applicable. 

2076. Rover Skates, S. Child.—Dated 17th May, 1876. 

A new straight running roller skate having a fixed footstock with an 
attached guide placed in a slot in the footstock, working on a longitudinal 
pin, acting on a connecting plate to run on a curve either right or left. 


2077. Dovs.inc anv TwistinG, 8. Smith.—Dated 17th May, 1876. 

This invention relates to a trap for stopping the delivery and twist on 
the breakage of one or more threads, which can be fitted to a flyer, cup or 
ring. Ona bracket ure fitted two or more spindles, on which work hollow 
tubes having flanges ; under the flanges are formed stop ribs, and on the 
side of the bracket are fitted two or more rocking reds having stop and 
balance wires; on the tops of the ce wires are formed hooks th 
which pass the threads; the tension on the thread keepsup the balanced wires 
and the stop wires down; should a thi brea« coming from either of 
the bobbins, the balanced wire will fall, and the stop wire lift, which 
coming in contact with the rib formed underneath, the flange of the 
hollow tube stops simultaneously the delivery of the bobbins. 

2078. Froors, Critinos, Prttars, &c., B. Hagues, J. Wright and T. 
Wray.—Dated 17th May, 1876. 

This invention relates to constructing floors and ceilings fre- f and 
in one mass, and laid down flat between girders or joists, and made of 
concrete composed of gypsum and Po d cement, broken bricks, 
calcined cinders, and coke, or other suitable porous materials ; the con- 
crete is laid on wood centres fitted bet: ders or joists, and removed 





‘ween the 
when the concrete is set ; the pillars and columns are made of the same 
concrete, and fire-proof ; the bottom parts are set in ordinary concrete. 
2079. Ve.ocipepes, FE. Smithe.—Dated 17th May, 1876. 

An improved velocipede in the form of a circular cage, turning as one 
wheel, over, around, and under the person or — using the same, 
worked from the inside by means of cranks, Virtually an improved one- 
wheeled velocipede. 

2080. Purirication oF WATER anv Sewacs, G. Bischof.—Dated ith 
May, 1876. 

According to this invention cistern filters are constructed of a closed 
casing containing the filtering material, with a small chamber for filtered 
water belcw, from which a pipe conducts the water to a regulator outside 
the vistern. The filter is covered by a hood acting as asyphon to draw 
the water through the filter when the water level has sunk below the 
inlet opening. The regulat ists of a small tube inside a bottle, the 
tube having a small hole throngh which the water issues from the filter ; 
the bottle is connected by a pipe to a storage reservoir, which may have 
a central chamber filled with ice for cooling the water. For retaining the 
iron from water that has been passed through a spongy iron filter, it is 
proposed to use sand, coke, or other material mixed with pyrolusite for 
oxidising iron, and it is also proposed to use this pyrolusite as a filtering 
medium by itself. teal per ye bee or sewage, spongy iron or pyrolu- 
site ground fine is mixed wi liquid, ana in the case of water for 
domestic purposes the dissolved iron is separated 





by the ordinary filter 
2081. Gas Moror Enotnes, C. D. Abel.—Dated 17th May, 1876. 
Nn ai 





prepared is then packed in metal cases and hermetically sealed, these 

cases are then placed in wooden cases or boxes of larger dimensions than 

the metal cases, and are kept in the middle thereof by lengths of board- 

ing placed edgewise, the space between the cases being filled up with a 
t non. ing substance, preferably flour. 

SUGs Sanwar Ras, K. P. Williams and G. Wilson.—Dated 16th May, 


In the manufacture of railway rails, in order to obtain tough nd 





ng to invention gas motor engines are constructed and 
worked in the following manner :—Into a cylinder provided with a piston 
and slide are introduced, First, a charge of air or other gas that may or 
may not support combustion, and then a —, of combustible or 
val , such as a mixture of coal, gas, and air, these gases being wn 
in by causing the piston to perform part of its strokes. The particles of 
combustible gas will thus become diffused in a more or less isolated con- 
dition in the charge of air, so that on ignition by a gas jet put in commu- 





al 
durability, a metal is employed containing some, but only a small 
bercentage of carbon, say, about or less than one-third per cent;, and 
which contains but little silicon, phosphorns, or sulphur. aving rolled 
the rails from such metal and sawn them to lengths whilst they are still 
ata red heat, they are plunged into a tank of water or other liquid and 
thus suddenly cooled. 
2066. Heatina Air anv Gases, T. Whitwell.—Dated 16th May, 1876. 
This provisional specification refers to the inventor's former patents, 
and describes, First, a change in the construction of the brickwork; and 
Secondly, a description of a combination of the above brickwork construc- 
tion, or the previous construction, with one or more rows of iron 
heating stove pipes. 





with the charge by the slide, the combustible particles will burn 
slowly, without explosion, the flame extending gradually from the point 
where the combustible particles ure nearest together to the point 
where they are most diffused. The resulting gradual development of 
heat, and expansion of the gases, causes the piston to perform its stroke, 
and on the return stroke the products of bustion are expelled. An 
—_o is described in which the piston, after drawing in the gas 
and air during its entire stroke compresses these into @ space at the end 
of the cylinder on the return stroke, and the charge is then ignited in 
this compressed condition. 


2082. Fur Boas anp Trimminas, C, Harris.— Dated 17th May, 1876. 
This invention relates to the manufacture of fur boas and trimmings 
for ladies’ use, and consists in coiling or twisting the fur around a founda- 








tion or core composed of string or cord, by means of an apparatus speci- 
ally adapted for the purpose. 
2088. Srorrers ror Botries, N. Thompson.—Dated 17th May, 1876. 

A ding i tion the body of the stopper is formed of wood, 
or other with longitudinal slits therein, and is covered with two 
strips of fe ggg oe allan ed ge eran Jonge gg need join- 
ing its ends. Suitable machinery is employed to cut longitu 
slits in the body of the stopper. 
20864. —— into Tram Cars, Buitpinos, &c., H. C. Farrell.—Dated 17th 

ay, i 

According to this invention a turnstile, fitted to turn in one direction 
only to register the entry of passengers, is fitted upon the platform. 
2085. Sream Enaines, J. Musgrave and P. Chell.—Dated 17th May, 1876. 

This invention ists in an improved arrang tof parts for 
ing the cut-off valve of steam engines. The front or lifting rod is raised 
by a tappet as usual, and to this rod is connected the lifter, which acts 
ona one catch fixed to the spindle of the cut-off valve. The governor 
is connected to a lever jointed to the valve spindle, and to this lever is 
fixed a tappet which acts on the spring catch. 

2086. Bicycres anp VELociPepes, A. Shelmerdine.—Dated 1ith May, 
1876. 

To apply this invention to bicycles:—At the bottom of stud on 
side o! the fork that carries the driving wheel, the inventor forges, or —_ 
wise attuches brackets, the centres of which extend some distance behind 
the centre of the axle of the driving wheel. On the driving wheel on each 
side of the nave thereof he forms or attaches a V, or a grooved pulley, or 
a friction wheel, and on the ends of the brackets he mounts V, or grooved 
pulleys, or friction wheels of larger diameter than the pulleys, or wheels 
on the nave of the driving wheel. The pulleys or wands ane respectively 
connected by suitable cords, belts, straps, or chains, of leather, catgut, or 
metal. When friction wheels are used they are brought sufficiently close 
to gear into each other. Instead of fixing the driving cranks on the axles 
of the driving wheels, he fixes such driving cranks on the axles of the 
pulleys, or wheels which are carried on the brackets. 

2087. Rotter Skates, P. Macquay.—Dated 17th May, 1876, 

This invention ists of impr its in the construction of rink 
and other skates, whereby the skater is enabled with facility to perform 
the various evolutions required. 

2088. TreaTinc Ores AND ALLoys or NickeL, J. Mason and A. Parkes. 
—Dated lith May, 1876. 

One part of this invention consists in reducing oxidised ores of nickel 
by granulated or precipitated se oe in conjunction with fluxes and 
carbon, to obtain an alloy of nickel and copper. Another part consists in 
treating sulphuret of nickel. The ore is fused with fluor spar, carbon, 
sulphuret of nickel, copper, lead or iron, and the sulphuret is calcined, 
dissolved in hydrochloric acid, and the nickel separated in the usual 
way. Another part consists in obtaining an alloy uf nickel and copper 
from sulphur compounds of nickel, by fusing them with oxide of copper, 
the alloy obtained being afterwards refined. Another part consists ia 
fusing New Caledonian or other oxidised ores of nickel with chloride of 
sodium, calcium, manganese, or zinc, and afterwards treating the semi- 
fused mass with water, so that the iron contained in the ore o 
with the water in the form of oxide. Another part consists in calcinin; 
nickel sulphurets or arseniurets to free them from sulphur. The r= d 
cined nickel compound is fused with a fusib’e chloride, which is dissolved 
out with water or water cbarged with chlorine. Another part consists 
in refining nickel alloyed with copper and other impurities by directing 
a gaseous current of atmospheric air, or oxygen, hydrogen, or chlorine 
upon the melted surface of the alloy, or the gaseous current is forced 
through the melted alloy. 

2089. Evaroratine Liquips, A. J. Morison.—Dated 17th May, 1876. 

This invention relates to apparatus intended more particularly to be 
emplvyed for evaporating saccharine juices, but which is also applicable 
for evaporating other liquids, and consists of peculiar constructions and 
arrangements of apparatus tor heating the juice in shallow masses by 
means of short heated pipes, whereby the Pp or tion 
of the juice is effected in a rapid manner with a minimum amount of 
artificial heat, whilst increased facility is afforded fur the separation and 
removal of the impurities from the juice. 

2090. Frrnaces, G. Butler.—Dated 17th May, 1876. 

This invention has for its object the consumption of smoke and the 
economising of fuel in furnaces, and ists in certain imp ts to 
be applied to the front and door of the furnace, whereby air is auto- 
matically admitted simultaneously with the opening of the door, and 
caused to pass in a baffled course through suitable chambers and be dis- 
charged in a heated condition into the furnace. 


—— CyLinpRicaL Cases AND Boxes, W. Austin.—Dated 17th May, 
8 


1 
The novelty in this case consists in protecting and strengthening the 
s of the tops and bottoms of cases or boxes for blasting reas om and 
other purposes at a very small cost, by placing such tops and bottoms 
aw between two washers or hoops of cardboard or other suitable 
mate! 


a sae THE Leaves or Music, G. Sandys.—Dated 18th May, 
1876. 

















A base plate furnished with any suitable number of metal guides 
actuated by box springs is described, such springs being brought into 
motion by means of a key or handle, which upon being touched causes 
the spring to move, and thus turns over the leaves. 

2114. Tintino Fors axp Skins, F. Canard.—Dated 19th May, 1876. 

First, in applying to the tips of the hair of skins and furs varnish or 
other gluti matter. § dly, in applying thereto powdered metal. 
2115. Sutrtine Bets, W. C. Somerville.—Doted 19th May, 1876. 

This invention consists in having the forks for actuating the forward 
and reverse straps isolated from or letely ind d of each other, 
so that they may be actuated sep ly by contrivances as 
desired, in lieu of having them combined, and working them together as 
heretofore. 

2117. Foo ALarum, W. Brookes.— Dated 19th May, 1876. 

The object of the invention is to obtain intermittent alarm sounds by 
means of air from a cylinder, the piston of which is operated by winding 
mechanism, such air operating through a reed or other suitable device to 
a trumpet or otherwise, or to a pair of such, when two different sounds 
may be required to he used at different times. 


Cee, Seen FEED ror Saw Frames, R, Flower.—Dated 19th May, 








ate} sta hl 





6. 

A disc fixed on the fluted roller timber propelling spindle and tormed 
with projecting rim on each side; an open ring fitted therein is actuated 
by knuckle joint and cam gear. 
2119. Crocks, J. Carpenter and G. Martin.~ Dated 19th May, 1876. 

According to this inventicn an armature of coil magnets is caused to 
actuate a ratchet wheel in the spindle of which one end of a spring is 
attached, the other end of the a being connected to the * scape” 
wheel by which it is moved. The scape wheel is worked into by the 
usual pallet, the motion of which, as to divisions of 
by a pendulum. The pol) wires of the magn: 
pendulum slot, one side of which is insulated, that the current should 
partake of make and break action at each vibration ; the other poll wire 
38 attached to the clock plate. 

2120. Srerrinc Gear, R. Gardiner.—Dated 19th May, 1876. 

A worm screw fitted to the shaft of steering wheel, actuating a worm 
wheel fixed to a shaft, on which are two drums, round which is a chain 
attached to each end of the tiller or cross bar on the rudder Lead. 


sons womans Roap CarriaGEs, C. Le N. Martins.—Dated 19th May, 


1876, 

This provisional specification describes a three-wheeled carriage, and 
the axles of the hinder wheel is rotated by means of a hand crank 
operating a peculiar arrangement of gear. 

2123. Parine AnD Sticinc MEaT AND VEGETABLES, W. H. Goodchild and 
&. F. Hay.— Dated 19th May, 1876. 

The object of this invention is te provide an improved machine, of 
light but strong construction, to combine within itself the 

pabilities of a vegetable slicer, a meat hasher, and an apple parer and 
slicer, with capacities for simple and almost i t: adjust t 
for either of the above purposes. The inventor’s machine is arranged for 
a meat or vegetable cutter, if of that class in which one or more sets of 
cross cutting or slitting knives are used in combination with radial 
slicing knives in a rotating cutter head or wheel, for the purpose of 
reducing the material acted upon thereby into fine pieces. 
was eg Liquip From Sotip Sewace, W. Webb.—Dated 19th 

lay, 1876. 

For the pu of this invention the inventor employs a machine or 
apparatus, which has a number of endless screens or sieves, which are 
caused to travel around rollers or drums. The sewage matter is discharged 
or deposited from the sewer pipes or drains upon these screens, whieh 
retain the solid matter while permitting the liquid to pass through them. 
In combination with this machine he arranges a series of tanks or 
vessels for facilitating filtering and destroying the liquids. 

2125. Frame Saws, EB. Newton.—Dated 19th May, 1876. 

The specification of this invention describes a frame saw with rigid 
frame, and the saw tightened by direct screw action, the saw being held 
on pins in notches formed in the ends of the handles. 

2126. Bower Tuse Storrer, J. Rarkine.—Dated 19th May, 1876. 

A short piece of pipe with a flange or fixed collar at one end, the other 
end is screwed to receive a loose collar or washer and nut. Between the 
loose and fixed collar the pipe is sur ded with suitable flexible 
material, so that, when the said nut is screwed up and the collars brought 
nearer together, the flexible material shall be forced outward from 
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centre, which, when the plug is placed in position, shall effectually cover 
the damaged part of the tube; but the flames and heated gases passin, 
through the pipe renders available the sound ion of the dam: 
tube. The plug is placed in position by means of a handle or key that 
locks or embraces the lugs with which the nut is provided. One or two 
turns of the key in the direction of the screw p(y up the aforesaid nut 
and fixes the plug in its place ; an eighth turn of the said key in an opposite 
direction sets it at liberty to be withdrawn, leaving the plug behind. 
When the tube is greatly damaged the rear and fore ends are stopped 
with a similar plug, but in this case the centre or core, which is sur- 
rounded with flexible material, is solid) The before-mentioned handle 
or key dispenses with the provision of a shaft or rod from plug to plug, as 
is usually the case in tube stoppers. The key can when required also 
withdraw the plug. 

2127. Hats, W. W. Spencer.— Dated 19th May, 1876. 

_ The object of this inventivn is to manufacture hats and other coverings 
for the head, so that a perfect ventilation will be insured, and the head 
kept perfectly cool. 





Abstracts of Complete Specifications Filed with Appli- 
cations since lst July, 1876. 


2774. Srorrerinc Borruxs axp Jars, J. L. Besnard.—Dated 7th Jealy, 
1876, 

This invention relates to certain improvements in stoppering bottles, 
particularly for aérated liquids, and consists in using a cylindrical plug 
with a hole through its centre, through which is inserted a short rod 
having upon it a piece of india-rubber tubing, which is also fixed on the 
lower end of the plug. When the inner rod or small plug is depressed 
within the large one, the india-rubber tube and plugs may, by being 
elongated, enter the neck of the bottle, in which position the bottle is 
stoppered by drawing up the inner rod and bulging the india-rubber. 
2777... Revoivixe Cyusper Prsrors, W. R. Lake.— Dated 7th Jul, 1876, 

This comprises the combination, with an extractor plate for hold- 
ing the cartridges, of a centre pin fixed to the frame, a cylinder 
adapted 'to slide upen the centre pin, and a hinged lever barrel adapted to 
move the cylinder upon the pin te and from the relatively fixed extractor 
plate, and in the combination of a tilting cylinder barrel and a cylinder 
upon a centre pin with an intermediate connecting device uniting the two 
parts, so that the movement of the former is communicated to the latter 
without loss of motion. 

2827. Motive Power, &. H. C. Moncktoa— Dated 1th July, W876. 

The invention consists in the condensation of air, with or without water, 
into strong tubular vessels, and in the application of heat thereto, and in 
applying within these vessels an electric current, by which, with the 
addition of ozonising channels, the air, water, or gases are decomposed. 
The invention further consists in the employment of the gases thus made 
in Tieu of steam for generating electric currents, and in its use in Monck- 
ton’s patent motor wheel. It is proposed also to apply these gases under 
very high pressure in lieu of gunpowder, in the manufacture of carbonic 
acid, and in its use for propelling, with added water, screw boats by 
means of orifices orthogenal to the surfaces of the screws. 

2837. Prorocrarnic ALsuMs, P. Jrnsen.—Deted 12th July, 1876. 

This consists in the construction of the leaves of photographic 
albums so that the cards can be inserted in their places and removed 
therefrom by fixing pieces of paper or card in the slits in such a manner 
that the phetegraphs, in being put in or taken out, slide respectively 
down or up an inclined plane in place of having te pass by the square- 
edged slit as heretofore. 

2839: Horsestor Macniyes, WH. K. Hegler aod T. S. Vevey. 
July; 876. 

This invention consists in mechanism for cutting off the shoe blank and 
ceducing the ends to constitute the heel parts of the shoe, and in mecha- 
uism for bending the blayk around the former, mechanism for seating, 
ereasing the blank, and punching the nail holes, and for discharging the 
shoes from machine. 

AvToMaTIC REPRODUCING 
Doted 13th July, 1876. 

This imvontion, in addition to the general improvement of the tele- 
graphic art, has for its object the automatic transit of a message over a 
succession of telegraph lines without the necessity for its repreparation 
at the end of each line, so that in sending a message it shall be automatic- 
ally reproduced at the end of the line, thereby saving the time now re- 
quired to telegraph by the automatic system. The first part of the inven- 
tion consists, First, in a system of harmonised mechanism constituting a 
complete. electric telegraph composed of an instrument by which the 
written messages received for transmission are recorded in a fillet of paper 
to be used as the medium for automatically transmitting the message 
from one station to another ; Secondly, batteries and insulating wire ; 
Thirdly, a sending instrument and certain signals corresponding to the 
record signs of the fillets ; Fourthly, a receiving instrument ; and, Fifthly, 
mechanism adapted to receive the reproduced record fillet, and there- 
from automatically te produce a despatch for delivery printed in ordinary 
type, The Second part of the invention consists in adapting different 
telegraph lines te the use of either original or record fillets. Thirdly, 
the invention consists in the process of telegraphing over a succession of 
lines. This specification contains :50 separate claims. 

2864. SHarreninec Saws, W. Speace.—Dated 13th July, 1876. 

This invention consists in apparatus for holding and guiding a file by 
means of a small guide frame, which may be set at any desired angle, 
and by which uniformity in the pitch and angle of saw teeth may be 
secured. 

2909. Steau Bomers, W. P. Thompsov.—Dated 15th July, 1876. 

This consists in the method of making a tubular boiler by form- 
ing right and left-hand screws on the opposite ends of the tubes, and 
screwing these into cast iron heads, which may take one or several tubes. 
A combination of any desired number of sections thus made may consti- 
tute a boiler, and the lower tubes are placed at an inclination from the fire, 
while the upper tubes incline also from the horizontal to a similar small 
extent the opposite way. An arrangement for screwing and cutting the 
tubes is also described. 

2929. Botr.e Storrer, H. Dowlleday.—Dated th July, 1876. 

This relates to a kind of stopper by the partial revolution of a part of 
which the liquid may be allowed toe flow from. the bottle. The invention 
is shown as applied to oil cans, and consists in placing a sleeve within the 
neck of the can or bottle, and therein fitting a slightly conical tube stopped 
at the lower end, and having two or more holes in the circumference near 
the end thereof. When the perforated part of the tube, through which the 
oil is poured, is covered by the sleeve, no oil can escape, but when the tube 
is pressed a little way into the bottle, or, in other forms, when the tub 
is turned round so that the holes in the tube come opposite others in the 
sleeve, the oil or other liquid is liberated. 

2987. Decorticatine Fisrovs Piayts, A. M. Clark.—Dated 18th July, 
1876. 


Duted 12th 


Reconp TeLtecrarus, AR. EL House. 


This invention consists in exposing the stalks of the plant to the com- 
bined breaking and drawing action of a pair of fluted rollers, whereby the 
rind is first broken and next withdrawn from the fibre ; in imparting a 
slow intermittent motion to the stalk, and also in an arrangement of 
ribbed roliers, an endless apron of flat-link chain and clamps applied to 
the last for gripping the plant. 

2952. Prosectices, W. I. Browa.—Deted 2th July, 1876. 

This invention consists in making shells for ordnance with a double 
skin, an annular space between the outer and inner walls being filled im 
with metal, forming another and intermediate shell, or with iron or other 
small shot; the object of this construction being that the shell upon 
bursting may fly into a large number of pieces. Secondly, the invention 
consists in fixing a soft metal collar round the rear of the shell by means 
of circumferential curved grooves, into which the soft metal is driven by 
the explosion of the gun, the salient portions preventing windage, and 
being pressed inte the rifling of the gun barrel. 

2973. PHorocrarny rs CoLovrs, W. M. Brown.—Deted 22nd July, 1876. 

This invention consists in the production in a camera of differently 
toned monochromic negatives, by causing the rays producing the same, 
either on passage to the lens, or from the lens to the negative, to pass 
through different coloured media during the time of exposure; in an 
arrangement by which three differently toned monochromes are produced 
simultaneously under the influence of different coloured interposed media. 
The invention also comprises a method of fixing the interposed colouring 
media, a method of manufacturing these, the application of a correcting 
lems between the camera lens and the negative, a method of printing 
photegraphic monochromic colour proofs, and for producing colouring and 
sensitising papers for producing proofs. 

. RoLLERs FoR Wrincrsc Macnrnes, W. R. Loke.- 
IS76. 

This invention, applicable chiefly to large machines, consists in making 
india-rubber rollers in sections, or in articulations, placed upon a shaft, 
the rubber dises being moulded with a cavity of special form on cach side, 
inte which and between each rubber disc are placed metallic vertebra. 
Any number of dises and vertebra are placed upon a spindle and clamped 
together by means of end caps, one of which screws upomi the shaft, the 
other being fixed. The vertebra prevent individual motion in the discs, 
and it is claimed that discs may be new ones where most required. 
83010. Merers, W. Swith.— Dated 26th July, 1876 

This invention relates to meters for measuring or obtaining power from 
liquids or gases, as these pass through it, the construction enabling the 
meter to be used as a meter, pump, or engine. It consists in using an 
annular cylinder, within which works a piston rod in the form of a ring, 
carrying collapsible pistons which pass through segmental cylinders, 
motion being given to a wheel having spokes which gear into slots in the 
ring-formed piston, as the latter is pushed round by the pistons. 


Dated 22nd July, 





3069. Disrensina Apparatus, J. Cockshott,—Dated 31st July, 1876. 

This invention consists in combining apparati used by chemists, &c., 
and in making. one instrument containing a cork press, label damper, 
gum cistern and brush holder, ink bottle and sealing wax holder, pen 
holder, apparatus for measuring and regulating the lengths of powder 
papers, and for folding these. 

8081. Sas PuLuEY Cases, W. Clark.—Duted lst Auquat, 1876. 

This invention consists in fitting one or two rollers in a case having a 
cylindrical screwed exterior, so that it may be fixed by screwing it into 
an auger-hole made in a door or window, according as they are used for 
sliding doors or sash pulleys. 

3088. Curvprey’s Carriace Cuarrs, W. RB. Lake.—Dated 2nd August, 
S76. 








A combined chair and play-board, with pivoted legs having wheels, and 
made capable of being transformed from a low to a high chair, and to a 
carriage. 

3098. Rotver Skates, C. Harvison,-—Datel 3rd August, 1876. 

A two-wheel skate, divergence and convergence of the axles being 
produced by guiding their ends in inclined grooves placed with the upper 
ends nearest each other, so that pressure on one side of stock causes 
approach of axles on that side. 

3098. Sream Borer Furnaces, J. W. Bonta.—-Dated 3rd August, 1876. 

A tube of double curvature is fixed with the larger end downwards, 
inside the fire-box of locomotive type of boiler, this part of tube being 
water jacketed and in connection with the space between the outer and 
inner fire-boxes. The upper end of the tube outside the fire-box is hori- 
zontally covered by a door, closed after filling the tube with fuel, which 
rests on ordinary fire-bars. The tube becomes retort, gas from which | 
escapes to top of fire-box by suitable openings, Supplementary combus- 
tion chamber, with fire-brick discs partly covering the boiler tubes is 
described. | 
3099. Te_rararn Wires ann Castes, HW. P. Soott.-—Dated 3rd August, | 
1876. 

Wires or cables are grooved longitudinally or otherwise covered with } 
sheet or powdered mica, which in its turn is covered with mineral as- 
phaltum, bound by fibrous covering. The cable being so made that air 
is present in and insulates the wire by means of the grooves. 

3143. Hypravuric Propeier, J. G. Cold ell. —Dated 9th August, 1876. 

This invention consists in placing a force pump in the hold of a vessel, 
which, worked by power, shall draw in water and force it out in two jets 
at either end of the vessel from a contracted nozzle, cocks being placed 
on all four pipes by which the water exit may be for forward or backward 
motion. 

3145. Pvrirvine Gas, EF. S. Cuthels.— Deter! 9th Auguat, UST6. 

This invention relates to an arrangement of gas washer in which the 
oblong washer as ordinarily used is divided by cross partitions into com- 
partments, each being a complete washer of itself, and together forming 
a combined washer of greater efficiency. The compartments are placed 
one above the other, so that the fouled charge may be successively used 
in all the compartments from the top one to the bottomone. An arrange- 
ment of V partitions is described for breaking up the gas current. 

3183. Uritisine Tix-pLate Scraps, &. A. Pevaell.—Deted Uth August, 
1876. 

This invention consists in the treatment of tin-plate clippings with an 
aqueous solution of sulphide or persulphide of sodium as a solvent for 
metallic tin ; also in the use for the same purpose of a sulphide persul- 
phide of potassium, and in the extraction of the tin in the state of oxide 
from solutions thus obtained. 

3104 SwoxKeress Furnaces, J. W. Bontu.—-Dated 3rd August, 1876 

Relates to furnaces heated by hase burning coal magazines closed at top 
by movable door, and separated by grate bars from the bottom from a 
closed ashpit, air being supplied by blast under pressure. Various fur- 
naces and heating chambers are described to which the invention is 
applicable. 

















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


From our own Correspondent.) 


YeEsterpar—Thursday—was ironmasters’ quarter-day in Bir- 
mingham, although it was also the quarter-day in Wolverhamp- 
ton. At both meetings quotations were irregular. The only 
instance, however, in which there was a noteworthy reduction, 
related to best thin sheets of the class produced by the tin-plate 
making firms, and in which there has recently been so much 
competition. In this iron there was a reduction of 30s. per ton. 
This reduction was announced by Messrs. Baldwin and another 
firm or two, afew days before the meetings. Messrs. Baldwin's 
circular leaves the quotations of that firm at—for singles to 20 
w.g. Baldwin Wildin B., £14 10s,; B. B., £15 10s.; B. B. B., £17 ; 
B. charcoal, £22; E. B. charcoal, £24; doubles, 21 to 24 w.g,, 30s. 
per ton extra ; trebles, 25 to 27 w.g., 60s. per.ton extra; thinner 
gauges at special prices. The “‘ Livera” brand of singles made by 
the same firm stands at £13, which is the quotation of the last 
previous list. Ordinary merchant sheets were to be bought at 
from £8 10s. to £9; whilst £9 10s. was still demanded by the 
makers of a good quality of merchant sheets. Nail sheets were 
much lower than this in price ; but not as a rule lower than recent 
quotations, which have been lower, it will be remembered, than for 
a long time past. 

The firms who produce best bars, and whose quotations usually 
regulate the market, made no alteration. They again quoted the 
£9 per ton fixed at the April quarterly meeting, with the usual 
extra of 12s. 6d. for the bars of the Earl of Dudley’s make. This 
strength is the more noteworthy, as just now there is a much | 
diminished demand for this class of iron, the mills having fewer 
orders on their books than at any time last year. Bars of amedium 
quality are in no better demand, and range in price from £7 10s. to 
£8 10s. Common bars too are quiet, though they extend from 
£7 10s, down to £6 15s. per ton. 

Plates are in better request than bars at first-class houses; but 
the aggregate inquiry is only small, Strips and hoops are in 
diminished request. 


6d. reduction upon former prices, Middlesbrough pigs were about 
6d. easier than last week, but were firm for forward delivery. The 
best hematite and other high-class pigs, produced also in districts 
remote from South Staffordshire, were strong, and generally well 
sold, Messrs, Solly and Co., Limited, of Willenhall, have 
completed the enlargement of their furnaces, and are stocking 
stone and coal preparatory to re-starting, but will not blow in this 
month ; nor indeed during the quarter if the prospects of the 
trade should not be brighter than they are at the present time, 

Coal was freely offered, but there was not muvh sold. The 
quotations were 11s, for furnace, with varied prices between that 
figure, and 9s. being taken by several owners. Forge coal was 
equally easy, ranging from %s, down to 7s, 6d. per ton, according 
to gueléy. 

he Trade Marks question was the theme of some discussion this 
afternoon, but there was not great anxiety that the certificates 
yet to be issued will be dangerously incomplete. A correspon- 
dence which has taken place between the ironmasters and the 
authorities has led to the conviction that the Registrar consents 
to register a distinctive mark, which will cover subsidiary marks 
used with it, and they generally prefer that course to risking the 
whole by elaboration in the employment of designs not conspicu- 
ously distinctive, and which others may easily use: for example, 
the word Monmoor, as the name of a works, would cover best, or 
best best, or best best best, used with it, but it is thought if best 
best best should be registered with Monmoor, the maker who 
should put four bests might name also Monmoor, and so on with 
other leading and subsidiary designs respectively. 

The hardware trades of Birmingham are very little improved by 
the opening of the New Year. Little business is being done at the 
factories, and many of the orders that are being worked off are 
hardly profitable. Until something more definite is known as to 
how political affairs in the East are likely to turn out, no decided 
improvement can be looked for. The results of stocktaking have 
not been at all encouraging. It is not rare to find merchants aad 
manufacturers complaining that as compared with the correspond- 
ing quarter a year ago, their business has fallen off 25 to 30 per cent. 
In addition to the reductions in prices announced last week, I have 
to report a drop of 74 per cent. in buckets and scoops, and that the 
stock lockmakers are offering to take less money for their goods, 
Other hardwares, it is probable, will be dropped ix the course of the 
next few days; and it is hoped that the lessened prices will enable 
the travellers, who are just starting on their rounds, to send in 
some better order-sheets. At the quarterly meeting here on Thurs- 
day, accounts were paid up with fair regularity, but the new 
orders given out did mot bring more than a trifling accession of 

usiness, 

‘he demand for steam pumps and lifting jacks and such like 
articles is favourably affecting the engineers of the district, who 


for such goods have a fair number of orders on hand. The 
machinists generally might be much worse off than they are. New 


work is coming in, and there are plenty of repairs todo. Large pipes 
are still being made by the heavy ironfounders, and full work is 
available for the operatives employed by light ironfounders. The 
naval and marine trades are generally quiet, 
The nailers seem very unsettled. At the annual meeting of the 
3romsgrove Nail Forgers’ Protection Association a short time ago a 
very sad picture of the state of trade was painted—that it was 
very depressed, that many of the nailers were out of work, and 
that some masters had reduced wages, ‘To test the truth of these 
statements a meeting of the association was held in the Broms- 
grove Town Hall on Monday night, and it lasted three hours, It 
was generally agreed, after a long discussion, that trade was not so 
depressed as it had been represented, and it was found that of the 
250 or 300 people in the room only two were actually without work, 
Many were on short time, however, and some were working 
** under price.” 
Suggestions were made for opening a co-operative warehouse, but 
it was unanimously resolved not to spend the union’s money in 
buying nails. With respect to certain masters whom it was 
alleged did not pay the usual “ price,” it was thought that the 
best way was to deal with them in detail, and accordingly a general 
meeting is to be held to consider first the case of the master mostly 
complained of. It was hinted that the union would be prepared to 
support the operatives if they should come out on strike, and thus 
attempt to force the employers to pay the union price. It was 
also decided to recommend to the trade that they should not 
teach other than their own children the trade of nailing, as it was 
considered that the trade was flooded through the return to it of late 
of many who had left it fora time and sought other employment, 
The adoption of machinery would do much to improve the condi- 
tion alike of masters and men in this department of the industries 






JASHIRE. 
(From our own Correspondent.) 

In the iron trade of this district business has been very flat 
during the past week, having scarcely yet been fully resumed since 
the interruption caused by the holidays, and the quarterly meet- 
ings occuring this week have afforded another excuse to reluctant 
buyers for holding back their orders for the present. As a conse- 
quence there was only a quiet market at Manchester on Tuesday, 
and the few inquiries that have been made have resulted in little 
or nothing beyond one or two small sales, chiefly of forge iron, to 
cover immediate requirements. There is not quite so firm a tone 
in the market. In Cleveland brands of iron merchants appear to 
be forcing their stocks upon the market, parcels being offered for 





There was a large attendance in Birmingham, and a good atten- 
dance at Wolverhampton ; but the purchases made by buyers of | 
finished iron were under the average. Neither Manchester nor | 
Liverpool, nor London merchants, were prepared to admit that they | 
should gain nothing by delaying the placing of the specitications | 
which they held. These were not numerous, nor of much total | 
worth. Business was doubtless fettered by the continued uncer. | 
tainty relative to the diplomatic business at Constantinople ; whilst | 
the facts brought out in the Board of Trade returns were | 
so depressing that it was thought to be impossible that firms | 
who have done so much less business in 1876 than in 1875 | 
can long abstain from attempting to force business by making , 
lower quotations. To this expectation mill and forge owners 
gave no encouragement, contending that they are already | 
quoting as low as is compatible with solvency, and that there is | 
no indication of lessened costs to lead them to conclude that lower | 
rates can be fairly anticipated. Doubtless there has been through- | 
out the whole quarter a steady disposition to meet the views of | 
buyers, and prices to-day may for the general qualities of finished 
iron be quoted at from 5s. to 7s. 6d. cheaper than they were at 
the close of the Michaelmas quarterly meetings. How wide is | 
the existing range of quotations appears in the fact that in bars, | 
for instance, the difference is between £9 as a maximum and £6 10s, | 
as a minimum. Nor was there a much better business done in | 
pig than in finished iron. But pigs had previously been largely | 
sold ; the quotations being mostly such as to encourage consumers 
to buy forward. 

Shropshire pigs were unchanged, the Lilleshall Company’s iron 
remaining at the prices which have ruled since the quarterly , 
meetings in April, when there was a reduction of 10s. per ton, | 
making all-mine hot blast £4 5s., and cold blast £5 10s. per ton. | 
The £pring Vale pigs of Mr. Alfred Hickman were, however, | 
declared up 2s. 6d. per ton, leaving the second quality of that | 
maker at £2 17s. 6d., and the first quality at £3 17s. 6d. Mr, 
Hickman is in a position to teke this step, because he has orders on | 
his books for 17,000 tons—a quantity which represents the totdl | 
make of his furnaces for four months. Such makes as those of 
Messrs. Ward, Messrs. Addenbrooke, and the Tame Iron Company, 
followed suit with Shropshire, and made no change, the quotatious | 
of. the first two firms—-who have for the present ceased to make— 
remaining at £4 5s., and those of the Tame Company at £4 5s. to 
£4 10s, Atthe same time Northampton pigs were offered at 2s, 


{ 


immediate delivery at very low prices ; but for forward delivery 
both local and other markets continue firm, and Lancashire 
smelters are not disposed to entertain deliveries at all beyond the 
end of March. 

In Lancashire pig iron makers are doing little or nothing in the 
shape of new business, owing to the undersellirg in other brands ; 
but, as I intimated in a previous report, so far as their present 
limited production is concerned they are pretty well off for orders 
for the next couple of months, and are stiff in their prices, which, 
range about 56s, 6d. to 57s. 6d. and 58s, per ton for No. 3 foundry, 
and 55s. to 56s. per ton for No. 4 forge delivered into the Man- 
chester district. 

There is only a small business doing in Lincolnshire iron in this 
district, but the production of this brand has been reduced to such 
small proportions that makers have very little to offer, and are 
stiff in their prices, which, for the better brands delivered into the 
Manchester district, range about 60s. to 61s. per ton for No. 3 
foundry, and 56s. to 57s. 6d. for No. 4 forge. 

In Middlesbrough iron, as already intimated, there has been 
during the past week a tendency towards weakness, and G.M.B.’s 
in merchants’ hands for prompt delivery have been offered at as 
low as 53s. 9d. per ton for No. 3 foundry. Makers, however, do 
not appear disposed to sell at this figure, and their lowest quota- 
tions for immediate delivery into the Manchester district range 
about 54s. 3d. per ton for No. 3 foundry, 53s. 9d. for No. 4 foundry, 
and 53s. 3d. perton for No, 4forge, and where forward deliveries 
are required rather more money than this is being asked. 

The finished iron trade continues steady, and late prices are 
maintained, Staffordshire bars delivered into the Manchester dis- 
trict being quoted at £7 per ton, Lancashire and Sheffield ditto at 
£6 17s. 6d. to £7 per ton, and Middlesbrough at £6 15s, to 
£6 17s. 6d. per ton, 

There are a good many complaints of slackness from founders and 
engineers, and although forge proprietors are generally tolerably 
well supplied with orders for the present, they have been doing very 
little work since the new year set in, operations in some cases not 
having been fully resumed at the commencement of the present 
week, 

Business generally continues very dull in the coal trade, and 
although list rates are still without change, there is less firmness 
in the market, colliery proprictors in many cases being willing to 
give way a trifle to secure good orders for immediate delivery. 











JAN. 12, 1877. 


THE’ ENGINEER. 








Engine classes of fuel are without any material change, except 
that there has not been quite so much offering in the market, but 
common burgy and slack are still a drug and very low in price. 
The average pit prices in the Wigan district are about as under :— 
Best Arley, 11s. to 11s. 6d.; Pemberton four feet, 9s. to 93. 6d.; 
common coal, 7s, to 8s. 6d., according to quality ; burgy, 5s. 6d.; 
and ordimary slack, 3s. to 4s. per ton; but for sales in bulk, for 
prompt delivery, rather lower prices than the above would be 
accepted in many cases. 
The shipping trade continues devoid of animation. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is now a general r ption of b , but not any 
great amount of production as yet. The prices quoted for all 
classes of pig iron are steady for current delivery, whilst for for- 
ward contracts producers holi out for an additional shilling per 
ton. ‘ Aireside” No, 1 is about 56s.; No. 3, 52s.; No. 4 foundry, 
578.3; and forge, 45s,, on the usual monthly cash terms. North 
Lincolnshire No. 1 averages about 603.; No. 2, 5ts,; No. 3, 54s.; 
No, 4 foundry, 548.; No. 4 forge, 51s.; mottled 50s.; and white, 
50s., with 24 off for cash; Maryport ‘‘ Hematite” is held at 75s. 
for No. 1; No, 2, 72s. 6d.; No. 3, 708.; No. 4, 70s8.; mottled and 
white, 70s.; ‘‘ Bessemer” No. 1, 75s.; No, 2, 72s, 6d.; and No, 3, 
70s.; Millom ‘* Bessemer” No, 1 is 72s, 6d.; No. 2, 70s.; and 
No. 3, 67s. 6d.; Millom *‘ Ordinary” No. 3 being 67s. 6d.; and 
Nos. 4 and 5 the same price—all with 2}.off for cash, In the 
foundry branches there is a considerable amount of work in course 
of execution as well as.on the books, hence makers are inclined to 
hold out for more money for forward contracts, 

Some of the engineering houses are now well supplied with 
orcers—much better than before Christmas—yet it would appear 
that last year’s working was not very profitable, judging from a 
circular which now ties before me. This document is marked 
“ Private,” so that I cannot disclose the title of the concern, but 
I may quote its terms, as being typical of what may be a more 
prevalent state of things than iscommonly supposed. The circular 
runs thus :—‘‘I am requested to inform you that during the half- 
ear ending October 3lst the sales have been considerably 
letaw the average. ‘The company have a much larger amount 
than usual of uncompleted contracts on hand, which by the end of 
the financial year will be more nearly completed, and the results 
of which can then be more clearly ascertained. Under these cir- 
oumstances the directors consider it wise to await such results, and 
have therefore decided not-to pay an interim dividend,” 

The monthly report of the Leeds Chamber of Commerce says 
that ‘‘ The iron trade remains in nwuch the same condition as during 
November, being naturally a little duller towards the end of the 
year, when people are anxious ‘to keep stocks as low as ible. 

ere appears to have been more demand for pig iron for forward 
delivery, and higher prices are asked, but there is certainly nothing 
in the malleable iron trade to warrant an advance in pig iron. 
There is no improvement in the locomotive trade, and the machine 
and tool trades are still very quiet. For cut nails the demand has 
rather fallen off.” 

At the Bowling and Lowmoor works there is a moderate amount 
of activity, the former establishment being pretty well engaged on 
flanged plates for marine boilers, boiler plates generally, and light 
steel castings. The Bradford machine makers also remain toler- 
ably busy. The Milton and Elsecar Works, South Yorkshire, are 
moderately well engaged. At this establishment Mr. George Dawes 
has been putting down some of Stanley's patent steel and puddling 
furnaces, which are said to have proved useful hitherto, These 
works are also producing a steady output of general foundry goods. 
In the Barnsley neighbourliood the Worsboro’ Dale Foundry is 
doing pretty well in colliery head-gearing and the like, as well as 
boilers and certain classes of engineering work. 

At Barnsley Messrs. Bower and Qualter are producing considerable 
lots of their patent metallic pistons for marine and other engines, 
their patent having recently been extended for a further period of 
six years, 

At Sheffield on Tuesday 1016 bars, 3in. by 2in., of L.S.S. Swedish 
iron, weighing altogether about 2° tons and 19 lb., were offered by 
auction, and realised £14 4s. per ton. On Wednesday about fift 
tons of cast steel of various kinds, belonging to a bankrupt’s 
estate, were also sold by auction at various rates. The cast steel 
trade, generally speaking, isanything but active, yet three or four 
of the feading houses have a moderate amount of work in course 
of execution. Messrs, Jessop and Co., Limited, are producing a 
steady output of sheets for penmaking and other purposes,. and 
Messrs, Thomas Firth and Sons are regularly making large castings 
for ordnance purposes, that branch of trade being a speciality 
peculiar to the firm. 

Railway materials of all kinds are not largely sought after, but 
there are a few specifications in the town for springs, buffers, 
axles, wheels in sets, rails, and other articles of that kind. 

The Board of Trade returns for the month of December just 
issued show a decrease in the values or quantities of many of our 
leading exports, The chief figures are as follow :— 





Quantities Values 

Dec., 1875. Dec., 1876. Dec., 1875. Dec., 1876, 

Alkali ewts. .. 437,598 ... 429,014 .. 186,586 .. 176,389 

Chemical products val. .. ‘. es 162,502... 153,725 

Coals, coke, &c. tons 1,136,765 1,121,230 .. 684,172 .. 588,725 
Hardware and cutlery 

value .. os od «. 850,892... 264,789 

Iron pig tons .. 65,073 .. 60,288 .. 223,160 .. 186,785 

Bar, &c. tons .. 25,260 .. 18,481 .. 231,964 .. 146,747 

Railroad tons .. 24,714 .. 24,986 .. 232,913 .. 220,190 
Hoops, sheets, boiler 

plates, &c, tons... -18,258 .. 16,057... 282,869 .. 219,281 

Lead tons .. 2,)04 .. 2,542 .. 49,371... 58,088 

Machinery— 

Steam engines value .. es od -» 164,796... 119,675 
Other descriptions 

value .. oe PY .. 436,556 .. 872,755 


The coal trade remains exceedingly quiet, and there is still such 
excessive competition, and so slow a demand, that it is quite evident 
no improvement can be expected during the present season. A 
sensational rumour having been circulated alleging that South York- 
shire coal is particularly liable to spont combustion in the 
holds of ships, it is only fair to the local coalowners to state that 
there is no real foundation for the statement, which appears to 
have originated at Hull. The newspapers of that town say that 
the London merchants who ship to the Kast Indian markets, believe 
the rumours to be true, as to which opinion I can only say, nothing 
in support of the allegation has as yot been adduced. Most 
people, who have occasion to use steam coal know that they can 
get the very best from South Yorkshire. Avcircular has been issued 
to the debenture and shareholders of the Industrial Coaj and Iron 
Company, Limited, by Mr. Thomas Nicholson, who states that the 
directors some two months ago refused an offer of £45,000 for Stor- 
forth Lane Colliery, and that he himself has since offered to buy it 
ata valuation. Mr. Nicholson, also, r ts the particulars of 
the offer he has made, whereby he would resell the colliery to a 
company for £30,000, payable in preference shares and deferred 
shares, 

At a meeting of the creditors of Mr. Alfred Allott, ironmaster, 
&c., of Sheffield and other places, held on Wednesday in the 
Cannon-street Hotel, the liabilities were shown to be about two 
hundred and ten thousand pounds, with large assets. Liquidation 
was adopted, and Mr. Allott’s discharge granted on Wednesday. 

The whole of the four hundted miners employed at the Manvers 
Main Colli¢ry, near Swinton, were hastily drawn out owing to an 
inimense’fall of roof and consequent rtish of gas. A single naked 
light would have caused a most terrible explosion, The lamps 
only, however, are used, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE exact figures relative to the production and distribution of 

ig iron in the North of England for the year 1876 have now been 
issued by the Cleveland Ironmasters’ Association. They show that 
the total make of pig iron was 2,075,585 tons, as compared with 
2,047,763 tons for 1875. Makers’ stocks stand at 161,041 tons, as 
compared with 138,532 tons at the end of 1875, the increase during 
the month of December alone having been not less than 22,509 
tons. There are 21,500 tons in. warrant stores, being an increase 
upon November of 2700 tons. These figures exhibit a diminished 
consumption of pig iron during the month of November, but when 
it is recollected that the make of pig iron in December was 
6904 tons more than that of November, the increase of stock does 
not seem so formidable or so calculated to create uneasiness. 

The secretary of the North of England Iron Manufacturers’ 
Association has formally notitied that no steps will be taken at 
present with a view toa reduction of wages. ‘The employers state 
that they consider the full reduction of 15 per cent. claimed in 
January last year was fully warranted, but under existing circum- 
stances they will not press for any further reduction, although they 
clearly maintain that they do not accept the present relation of 
wages to selling price as any standard for the future. The wages 
of ironworkers will thus be based on 8s, 3d. per ton for puddling 
over the ensuing quarter, 

There are now 111 furnaces in blast in the North of England, 
and 47 out, as compared with 116 in blast and 43 out at this time 
last year. Only one new furnace has been built during the past 
twelve months. } 

Serious ditticulties are impending in the Durham coal trade. 
Next Saturday about 150 hands, will be thrown idle by the resolu- 
tion of the Original Hartlepool Colliery Company to close their 
Ludworth Colliery. The Leghill and Walbottle Collieries are also 
idle. At Castle Eden Colliery there has also been a suspension of 
the men employed on the night shift. The owners of the Phila- 
delphia Colliery have decided to lay in the Dorothea Pit, There 
is some talk of laying in other pits that cannot be made to pay 
in the existing state of trade. The coal trade is not improving, 
and coalowners do not see any immediate likelihood of a change 
for the better. 

At Broomside Colliery, near Belmont, a difficulty has arisen in 
consequence of tle miners having refused certain terms offered by 
the employers for the working of a new district, known as ‘‘ Staple 
Way.” Some time ago it was decided hetween the employers and 
the miners that the matter in dispute should be seterted to arbitra- 
tion. The arbitrators failed to agree, and hence it was proposed to 
refer the case to an umpire. The owners, however, are not satis- 
fied with certain features of the negotiation, and a hitch has 
occurred amounting to a dead lock. The men have threatened to 
stop the pit, but in the existing state of affairs, the carrying out of 
this threat would probably bé welcomed by the owners rather than 
otherwise. 

The quarterly meeting of the North of England iron and allied 
trades, held at Middlesbrough on Tuesday of this week, did not 
bring forth such cheering results as were expected. There was a 
good attendance of representatives of the trade from all parts of 
the country, but the actual amount of business done was very 
limited. . Prices, which were expected to have improved, have 
been rather depressed than otherwise, owing no doubt to the 
limited nature of the demand and the falling off in foreign exports 
in particular. Sellers were asking for rather higher rates, but 
buyers would not exceed 46s. to 46s. 6d. for No. 3, at which figure 
some transactions took place. It is not likely that quotations will 
go much beyond that figure for at least a few weeks to come, and 
it is almost a foregone conclusion that there will continue to be an 
increase in stocks for the next few weeks, if not until the spring 
navigation has onee more been opened. 

The usual facilities were afforded to the trade for exhibiting 
mechanical or other objects of interest, but almost the only 
exhibit worth referring to was a collection of homogeneous iron 
produced at the Tees-side Ironworks, Middlesbrough, by the 
Danks process, This iron is altogether made from Cleveland pig 
iron, and it is claimed that it is quite equal to South Yorkshire 
and the best Staffordshire brands, A length of rail was shown which 
proved to some extent the superiority of the metal. Originally 
9ft. long, it had been twisted till reduced to 7ft. 10in. long, and a 
section of an 82 lb, rail was shown which had been knocked close 
together without fracture. A piece of round iron 3jin, diameter 
was shown bent together without fracture. 

A number of local difficulties have come in the way of the adop- 
tion of the Billy Fairplay system of weighing coal in Northumber- 
land, The miners at Cambois and Cowper collieries—two of the 
largest in the county—had struck work against the arrangement 
proposed by. the owners of weighing only one tub in four, but as 
the latter have now agreed to the weighing of every tub, as required 
by the men, operations have been resumed as us A large 
numbers of miners have laid off work at Seaton Delaval, Newsham, 
and Cramlington collieries. There are some of the collieries still 
in avery unsettled condition, but appearances generally tend in 
the direction of a resumption of work at all the collieries without 
further difficulty. 

There is a very decided improvement in the shipbuilding trade, 
which is brisk on each of the three northern rivers, and marine 
engine builders at Sunderland, Newcastle, and Stockton have their 
hands almost full. 











NOTES FROM SCOTLAND. 
(Frem our own Correspondent.) 

Tuis week there has been very little doing in the iron trade, 
and several days will yet elapse before the whole of the works are 
in full operation after the holidays. Advantage has been taken 
of the latter, ina number of cases, to make necessary alterations 
and improvements on plant. Eight blast furnaces have been tem- 
porarily put out at Gartsherrie, and the number in blast at pre- 
sent is 108 as against 114 at this time last year. Business in all its 
departments has been necessarily limited, and an unusual ‘falling 
off has occurred in the shipment of pig iron. 

On Friday the warrant market was firm. Business opened in 
the forenoon at 57s. 74d. to 57s. 9d. cash, and 57s. 105d. one 
month, whilst in the afternoon 57s, 10}d, cash was paid. The 
market was depressed at the opening on Monday by the report of 
small shipments and large imports from the North of England. 
One transaction took place at 57s, 8d. one month, but the tone 
ultimately became firmer, and the ruling prices in the afternoon 
were 57s. 7}d. cash, and 57s. 10}d. one month. On Tuesday the 
market was stronger, business being done at 57s. 10d. cash, and 
58s. one month open, and three weeks fixed. The market was 
quiet on Wednesday, when 4000 tons changed; hands at 57s. 9d. 
cash, and 57s. 104d. month fixed. To-day—Thursday—there was 
a quiet business at 57s. 10d. and 57s, 104d.. month open, and 
57s, 9d. fourteen days fixed. 

Few transactions have taken place in makers’ iron, The severity 
of the weatliér, tlie prolongation of the holidays, and the restricted 
demands for shipments have had the effect of adding considerably 
to stocks, and there are now in Messrs, Connal and Co,’s Glasgow 
stores rather over 111,200 tons of pig. iron. The variations in 
prices have been slight. No. 1 good marketable brands declined 
6d, ; Gartsherrie, No. 3, 6d.; Coltness, No. 1, 1s. ; No. 3, 6d. ; 
Monkland, No. 3, 6d. ; Clyde, Nos. 1 and 3, 6d. ; Govan, Nos, 1 
and 3, improved 6d, each; Calder, No. 3, declined 6d. ; Dalmel- 
lington, No. 1, 1s, ; No, 3, 6d, 

The shipments of pig iron from Scotch ports for the week ending 
the 6th inst. amounted to 3454 tons, showing a decrease of 1526 
over those of the corresponding week of 1876. 

The, imports of Middlesbrough pigs at Grangemouth for the 
week were 4765 tons, being 1275 more than in the corresponding 
week of last year. 


In malleable iron, as in pigs, the trade has been slack, but the 





prospects are now more boeing than they were at this time last 
year.. Throughout most of the branches of the manufactured iron 
trade a feeling of hopefulness prevails, stimulated by the antiual 
reports, which are generally looked upon as favourable. Though 
prices have been low, the extent of the trade was larger in the 
closing months of the year than was anticipated, and all business 
transacted Has'been upon a thoroughly sound basis. The ship- 
ments of iron manufactures from the Clyde during the past. week 
embraced a steam launch valued at £2600 for Kangoon, £2166 
worth of galvanised iron fittings, £4000 hinery, £4200 castings, 
£1000 pipes and tubes, £305 tee-bars, £8500 bars, sheets, and hoops, 
£2300 galvanised iron, £1700 nails and nail rods, and £2800 mis- 
cellaneous goods. 

All last week ‘work at the collieries was almost everywhere sus- 
pended, but as the home demand for coals has been limited, and 
there being little inquiry for shipping qualities, the stocks at the 
pits have been more than sufficient to meet all necessities. There 
is no change in prices. The above remarks adequately describe the 
state of the e for the time in the eastern as wellas the western 
mining districts, It has been estimated that the total shipment 
of coal during the past year from the three principal Fife ports— 
Charlestown, Burntisland, and Tayport—exceeded those of the 
previous year by at least 100,000 tons, the proportion of this excess 
falling to Charlestown being 40,071 tons. 

The Chairman of the Glasgow Chamber of Commerce, Mr. J. C, 
Bolton, speaking at the annual meeting of that body on Monday, 
made some comments upon the state of trade and the Board of 
Trade returns, which are worthy of being noticed. He said that 
during the past few months there had been symptoms of a revival 
of industrial actizity, The forces which had been at’work to pro- 
duce that. result -had been low prices of raw material and very 
cheap’ money. ‘He must go back to 1866, for instance, to find 
a parallel to the average prices of cotton for the past year, 
and it was a fact that money, or in other, words, capital, had 
been loanable and procurable on lower terms during the past year 
than at any time in ow experience. Mr. Bolton’s reference 
to the Board of Trade returns was particularly interesting. From 
these returns the impression had become current that our exports 
had been decreasing and our imports increasing in a pro- 
portionately greater rate. But upon’ careful examination he 
had found this to be a mistake. The mode in which the 
Board of Trade tables were made up. he declared to be delusive. 
The imports were given ‘at the market value of the goods 
when they arrived, and had therefore to bear all the cost of transit 
to this country, the cost of insurance and of freight, the expenses 
of shipment, and the profit, probably, if there was any. The ex- 
ports, on thé other hand were declared at the value of the goods as 
they left the manufacturer, or when put into the boxes and bales 
in which they were exported; consequently they did not bear the 
cost of freight, the cost of insurance, and the cost of sale. What, 
therefore, was called the value of the exports in comparison with 
the imports; was not really the value of the éxports at all, and did 
not show the exports of this country. Mr..A. Orr Ewing; M.P., 
agreed with the chairman that nothing could be more fallacious 
than the deductions made from the Board of Trade returns with 
regard to our exports. C 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Coat, except of best quality, is not in great demand, and: the 
small proprietors, especially those who own collieries where second 
and third qualities are. turned out, feel: the-times acutely. The 
great run is for best coal, but some of the Monmouthshire collieries, 
I see, contrive to get off a large quantity of their-coal as compared 
with the small coalowners, who work the same coal, but lack their 
interest and connection. The Christmas holiday has left its influ- 
ence yet, and at neither of the ports has the old average. been 
recovered. For instance, at Newport, where a fair average export 
of 10,000 to 12,000 has been obtained for some time; the export 
last week was only a trifle above 6000 tons. This port at a recent 
visit seemed to be more depressed than it was formerly wont to be, 
and there was a general murmur of bad times.. The tramway there 
is now in full work, and seems ‘to pay tolerably, but nothing like 
that of Cardiff. 

Cardiff exhibits about the same amount of trade as it has had for 
the last two months, excepting a week or two of unusual activity in 
October. The total coal exported last week was over 60,000, 
and the vessels in port this week promise an additional 10,000 for 
this week’s total. 

Notice was given a short time ago at the Beaufort collieries, and 
on Saturday last this came toan end. Great anxiety is now felt 
in the district as to the next step, but I imagine that the object in 
giving notice in this, as in many other cases, is to put the 
employer into a position which will enable him at a day’s:notice 
to discontinue employment. . The Monmouthshire coals figure well 
in the market as regards quantity, but it must be admitted that a 
good deal of it does not command the same price as that of 
Cyfarthfa. 

The working men of Cyfarthfa have again waited upon Mr. 
Crawshay to see if there is any chance of restarting the works. 
His reply was that prospects were bad, but that he would see what 
his agents could do in getting orders, and if successful he should 
only be'too glad. 

I am glad to hear that iron.and steel prospects are looking up, 
and in proof of this our quotation list shows that even an advance 
to a small extent has been asked for. One gentleman dealing largely 
in ‘second-hand or rejected rails states that ‘his hands are full. 
Inquiries have certainly come in well, especially from the northern 
countries—Sweden, Norway, and Denmark—and the works on the 
hills, notably Rhymney and Tredegar, have secured a share. 
Tredegar this week exhibits a good deal of activity, and quite 
confirms the opinion that things are at last beginning to move in 
the iron and steel branches. 

A great deal of feeling has been expressed locally with regard to 
the alleged shutting out of reporters from the last meeting of the 
Rhymney Iron Company in London. I shall be glad to hear that 
the step was justified. In the Welsh district the statement has 
caused extreme discontent, and comparisons are drawn between the 
action of the Nantyglo and Blaina Company. The latter company 
admit aloss on last year’s transactions of over £60,000, as stated in 
my last. 

The Welmguiffith Works are tolerably busy, but the coal depart- 
ment at Pentyrch feels with the rest the influence of the adverse 
winds and slack trade. ‘This would speedily’ be corrected if the 
iron trade improved; upon that rests in a great measure the welfare 
of the eoal trade. 

Dowlais has ceased to make stock of some kinds to anyth‘ng like 
the extent previously in practice. 

The total export of iron from Cardiff and Newport last week 
was only 379 tons, principally to Antwerp andLisbon. This week 
Rhymney sent upwards of 400 tons to Bahia, and I hope 
before the week is out a large addition will be. made, A colliery 
belonging to the Landore (Siemens) Steel. Works was. set. on fire, 
and extensive damage caused.to the worksand a chimney by the 
carelessness of a man going into the lamp room for oil. 

The returns of December show that 259,714 tons left Cardiff 
foreign in that month, and 115 tons coke. 

The total iron exported during December was 1694 tens, and of 
patent fuel 9657. As regards the iron, only 70,tons were bar. This 
trade has almost died out, and at one time it was the great staple 
of Welsh ironmasters. 

The inquest on the Abertillery sufferers is still, proceeding, and 
is expected ‘shortly to come to an end. The evidence hitherto 
points to accident. 

The examination under the Mines Regulation Act is proceeding 
at Cardiff this week. There are 54 candidates, a larger number 
than has been present at any previous court. 

The South Wales Engineers’ Association meet next week at 
Merthyr. 
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RAILWAY CURVES AND HIGH SPEEDS. 

Mucu as has been done in the improvement of perma- 
nent way as laid on most of the railways in this country, 
there cannot be any doubt that the high speeds and great 
weight of the rolling stock now used on these lines neces- 
sitate a more perfect system of way than has yet been 
adopted. It is true that while new the tracks used are 
strong enough to carry their loads, but sufficient marginal 
strength is not given to these to allow of their being capable 
of continuing to do this except under the most scrupulously 
efficient inspection and maintenance, and even with this 
there are weaknesses which gradually increase, but which 
are not always apparent. The rails are in almost all cases 
of ample strength, but more efficient means are needed b 
which the gauge may be rigidly maintained. This remar 
is especially true as regards those lines where curves are fre- 

uent and where trains run at high speeds over them. One of 
the most valuable deductions derived by Baron von Weber 
from his experiments on the stability of the permanent 
way of railways, the results of which he published in 1869, 
was that the ordinary forms of way 
owed their stability and powers of 
resistance to the enormous strains 
visited upon them by fast heavy 
trains, in a very large degree to the 
insistent weight of those trains ; 
and that were it not for the tie 
formed by the axles of the engine 
and vehicles, through the friction of 
their wheels on the rails, the resist- 
ance of the latter afforded by the 
spikes holding them to the sleepers 
would be wholly insuflicient to pre- 
vent their motion laterally, or their 
canting to such an extent that engines 
and vehicles would be continually 
dropping between the rails and 
causing accidents which, as it is, are 
not very frequent, not, however, by 
reason of the inherent strength of 
the permanent way, but by virtue of 
the tie which every axle forms. 
Weber also took care to pronounce a 
rnc against relying upon this 
strength only imparted for the 
moment to the track by the train 
running over it, because that bor- 
rowed help is always an uncertain 
and variable element in the resisting 
power of the line. All engines, and 
especially six-wheeled engines, vibrate 
on the central wheels, so that the 
vertical oscillation at the leading 
and trailing wheels is in many cases 
very considerable. This oscillation 
is in effect equal to alternately in- 
creasing and decreasing the loads on 
these wheels, and therefore, in the 
latter of these cases, to take away all 
help to the permanent ways afforded 
by the tie which the axle of each 
loaded wheel forms. This help, then, 
is taken away just when the rails 
need most support—viz., when the 
engine is plunging and wandering. 
ron von Weber found, in a 
series of experiments extending over 
a considerable time on engines con- 
stantly running, that the load on the 
springs mentioned was sometimes so 
in as to exceed the normal 
load by over a hundred per cent.; 
while, on the other hand, the load 
was sometimes so reduced as to be 
only about seven per cent. of the 
normal load. This shows how im- 
portant it is that the track should in 
itself be of sufficient strength without 
relying in the slightest degree — 
any such help as may be afforded by 
the weight of the engine and train. 
Every railway engineer has seen 
evidence of the tendency of the track 
at each end of a curve to move out- 
wards, the result of the tangential 
direction which the engine and train 
tend to pursue, but which is pre- 
vented by the ralls, not, however, 
without the gradual but limited 
movement outwards referred to. It 
is at these places that a combined 
pitching and wandering motion of 
the engine is greatly increased, if 
not originated, and the motion generally continues with 
more or less severity throughout the curve, for the engine, 
in attempting to pursue a right line direction, is continu- 
ally being thrown from the outer to the inner side of the 
curve and back again by its right line tendency and centri- 
fugal force. On curves, therefore, and at the approach to 
these, the permanent way should be especially strong and 
capable of rigidly preserving its gauge. ‘The experiments 
of Baron von Weber were carried out on permanent way 
laid with flat-footed rails fastened down S hook-headed 
spikes. This is one of the worst forms of way, though 
much used abroad; and although the results Weber 
obtained as to the resistance of the way to spreading 
would have been very different if made on our chair- 
pe pho rails, his results give very valuable and appli- 
cable information. 

Many of the accidents which follow derailment take 
place at or near curves, and it seems questionable whether 
the old practice of giving to the outer rail the amount of 
super-elevation which theory dictated should not be re- 
turned to. It is of course true that this super-elevation 
cannot be made to suit different speeds or curves ; that 
which would be necessary for fast trains would be much 
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too t for slow trains. But the effect of too high an 
elevation for the latter would not be so serious as an in- 
sufhcient amount for the former. High speeds are more- 
over the rule now rather than the exception, so that for 
the larger number of trains the full super-elevation is 
necessary. At present the most general practice is to give 
the outer rail a super-elevation of only from lin. to 2in., 
but on a curve of, say, 20 chains radius the centrifugal 
force would, at a speed of forty-five miles per hour, be 
rather more than one-tenth of the weight in motion, and 
the necessary super-elevation wouid therefore, on a 
4ft. 8hin. gauge, be rather more than 52in., or roughly, 
about three times as much as is usually given. With an 
engine running perfectly steadily and following exactly the 
curve, the lateral pressure tending to cant the outer rail, 
would, with the above amount of super-elevation, be practi- 
cally nothing; but with a long heavy train the case would 
be different, as the engine would exert some, and the 
hinder wheels a considerable amount of lateral pressure, 
due to the tendency of the train to pull straight. There 
is also another condition, and an important one, which 





on the opposite springs, due partly to the lifting and 
dropping y Moms aaueritved, ually set up both a pitching 
and wandering motion, and as the engine is urged from the 
inner to the outer rail the latter receives an impact strain 
very feebly represented by the 4 tons due to reget y 
force. The tendency to spreading of the gauge will 
most intense on approaching or entering a curve; and 
although it would perhaps be impossible to arrive by cai- 
culation at what it would be at these points, it is evident 
that it would be much more nearly represented by the 
energy of the engine than by that of centrifugal force. 
Although it may not be necessary to look for any radically 
new system of permanent way, it certainly is of the 
greatest importance that, considering the heavy engines 
and loads and the high speeds now so largely observed, the 
track, if of the Y asry forms, should be of the strongest 
description, laid and maintained in the most careful 
and throughly efficient manner possible. Consideration 
of the question here referred to, seems to us to suggest that 
the high speeds now adopted for the express trains on 
some of the South London lines from Ludgate-hill and 
Victoria, can only be observed at 
great risk, even though the road be 
maintained in order. When it 
is remembered that some miles of 
these lines are carried on viaducts of 
some height and through thickly 
populated districts, it will be easily 
imagined that the derailment of one 
of these express trains, loaded as they 
often are to the full, at or near one 
of the many curves, would be 
attended by the most appalling re- 
sults ever chronicled. e recent 
accident to the Pullman-car train on 
the Midland Railway, and that to 
the Falmouth express, were both on 
curves, and were probably largely 
due to the spreading of the gauge 
by the strains visited on the outer 
rail by the forces referred to. 








WATER SUPPLY TO SMALL 
TOWNS AND VILLAGES. 

Ir the inhabitants of many of our 
small towns and villages could occa- 
sionally allow their equanimity to be 
disturbed by the recurrence of thought 
upon the subject of the known impu- 
rities in the water they are forced 
habitually to drink and to use, it would 
be scarcely possible that the miserable 
state of their water supply could be 
allowed to exist. Those of the inhabi- 
tants of these districts who read the 
London papers, might be led to believe, 
either that the water supply to the 
metropolis is very inferior in point of 
purity, and that theirs is not so bad 
after all, or, that if the water consumed 
by their brethren‘ of the greatest city 
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tends to increase the lateral and vertical pressure on the 
outer rail and take the load off the inner rail. 
fact, that the centrifugal force acts in the centre of gravity 
of the engine or vehicles, and therefore tends to lift these 
off the inner and tilt them on the outer wheels, and 
this and its effect will of course be greater as the centre of 
gravity is higher. Slight variations in resistance and 
speed will therefore cause the weight to be alternately lifted 
off and dropped on to the inner rail, oscillations and 
wandering will be set up especially with the engine, and 
the forces visited upon the outer rail will be alternately 
much greater and smaller than normally, and the amount 
of the forces quite uncertain and unascertainable. 

When, however, only a very small super-elevation of the 
outer rail is adopted, as is usually now the practice, these 
forces become enormously increased, especially as regards 
those due to the horizontal oscillations. With an engine 
weighing 40 tons, and running at the above speed on the 
assumed curve of 20 chains radius, the centrifugal force, 
supposing little or no super-elevation of the outer rail, 
would be about 4 tons while the engine ran quite 
steadily round the curve. The last condition, however, 
seldom obtains, for the increase and decrease of the load 
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can be with reason so unfavourably 
criticised, their own must, indeed, be so 
bad as to make it a matter for surprise 
that they continue to exist upon so 
polluted a drink. It is a matter for 
comment, however, that in many of the 
small communities referred to, very 
little thought is bestowed upon the sub- 
ject so long as water of some kind can 
be obtained. It is not from the small 
badly supplied places, or from those 
that’ can scarcely be said to have a 
supply at all, that complaints come, even 
though the water they do get may be 
exceedingly impure, but from the large 
towns where energetic grumblers are 
numerous, and where the supply, though 
not, perhaps, perfectly satisfactory, is 
nevertheless such as would make many 
villagers and residents of small towns 
rejoice in what would really seem to 
them, as compared with their own, a 
perennial supply of absolutely pure 
water. The callous indifference with 
which most of the members of small 
communities treat the question of water 
supply, even though the water they are 
compelled to use may be vastly more im- 
pure than the worst of that at any time 
supplied to the metropolis, is, perhaps, 
only less astonishing than their indiffer- 
ence as to sanitary arrangements gene- 
rally. The water they use, it will be 
argued, comes from the same sources 
as that drank by their fathers, and it 
will do for them. Were the water 
at these places generally bright and clear 
under mere eye inspection, and free from colour or di 
able taste and smell, such easy complacence upon so important 
a question as that of the purity of one of the most important 
life-supporting elements might not give rise to any surprise. 
At very many places, however, the water in domestic use is as 
far from even such an approach to purity, as is that running 
through London Bridge, many village residents being accus- 
tomed to, and apparently quite content with, ablution in water 
| coloured with impurities of various kinds. Their suspicions are, 
| probably, hardly or never sufficiently aroused for them to appre- 
| ciate the danger which attends drinking contaminated water, for 
| the adult mortality is, in many places where the water is impure, 
, not much in excess of that where it is satisfactory ; a result pro- 
| bably explained by the fact that very few adults drink cold 
water at all, unless it is previously boiled for making some kind 
| of beverage, or mixed with spirits. This is not the case, how- 
ever, with children, and it is noticeable that infantile mortality 
is generally much higher in towns and villages where the drink- 
| ing water is impure, than it is in places with a good supply. 
| Highly important as it is that the sanitary arrangemeuts should 
, be improved in our towns and villages, it certainly seems the 
| more important that a good supply of potable water should be 
| first secured. There are many places where both are immediate 
necessities, -but most of them are too poor to provide either, or 
| at least to incur the expense of both at the same time; and in 
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these it becomes a matter of choice as to which shall be first 
obtained, and generally that choice should certainly be in favour 
of the supply.of water which, may be drunk. with safety. The 
place must be. poor indeed that. cannot afford a return of 5 per 
cent. on the expenditure of the few hundred pounds which would 
be sufficient in muny cases to provide an ample supply. At 
Evedon, @ small village in Lincolnshire, a supply of good 
water has been ‘obtained at a cost of only £600, by means 
of a waterwheel placed im a sewage polluted “brook, work- 
ing « pair of force pumps ‘fed with good water from a 
canal about half-emile distant. in many instances the cost of 
an ample supply would be little more than that) of a mile or two 
ef pipe, and in numerous localities the levels and other condi- 
tious are such as would admit of the use. of stoneware pipes, 
which would reduce, the cost to a minimum.) ln Italy, along 
mountain sides and_in other, situations, earthenware pipes are 
successfully employed te carry village water supplies over con- 
Siderable distances. To raise ‘the necessary funds for works of 
water supply m1 smal] villages is perhaps impossible, especially 
where the guardians are the land and property owners of the 
place, and have little or no interest in the welfare of their tenants 
beyond that of the punctual receipt of their rents, and taking 








reflect very great credit on its designer, Ahmed Pasha, the chief 
constructor of the Turkish navy, who also designed the 
Mesoudiye. In the battery, beside the broadside gun ports, 
there are four, arranged in a manner somewhat similar to that 
adopted with the Penelope of our own fleet, from which the 
guns can be fired fore and aft within 15 degrees. The apart- 
ments, saloons, &c., are of such a spacious character and of 
such unusual height that it is difficult to conceive them to be 
»float, a difficulty which the imposing size of the engines and 
the steadiness of the ship tend to increase. 

The engines and boilers are by Messrs. Maudslay, Sons, and 
Field, and are of their well-known horizontal type, with two 
piston rods to each cylinder, connected by an inclined cross-head, 
one rod passing over and the other below the crank shaft. The 
engines are 1250-H.P. nominal, fitted with surface condensers, 


| through which the water is circulated by two 3it. centrifugal 
| pumps, with suction pipes 19in. in diameter, each pump being 


good care that the amount of ‘these is not reduced by any self- | 


imposed tax made to! provide the funds for any sanitary improve- 
ments. In reality, however, a small rate proportionate to the 


rents might be addetl,te the latter, and in that way provide a | 
safe return forthe expenditure.of a few hundred pounds for | 


water supply works, which should be made compulsory on the 
part ef preperty holders, each contributing in a fixed proportion 
to the rental of the property possessed. There are villages 
where the excuse is'made that no pure water can be obtained 
except at long distances ; but; in truth, there are few indeed 
where a sufficient supply of ‘pure water, for drinking purposes at 
least, would cost so'much as ‘to make'a return of 5 per cent. on 
the capital expended any more than a trifling tax if the works be 
carried out on the most economical ‘plans, and the cost distri- 
buted overall the ddjacent property. It would not be sufficient 
to allow that only these owners who chose should support the 
work by payment towards | the’ capital fund, for many who own 
only one or afew houses, would, prefer. drinking, or forcing their 
tenants, to continue to drink, the polluted water from some old 
well or from a pond,, An instance of this came recently before 
our notice at Harwich, where during the last few years great 
improvements have been made as to street cleanliness, and where 
measures ‘are ‘now being taken to provide a new system of 
drainage. It would seem, however, that a much better supply of 
water is first'needed, or at least’that the supply already available 
should be ‘less \optiondlly uséd’‘by the inhabitants, and that 
measures should: be. taken. to:prevent some of those who use 
water from their own wells from presenting water little better 
than freely diluted sewage to unsuspecting visitors who stay at 
Harwich for the benefit of,the sea ain.in its vicinity. A curre- 
spondent, who recently stayed ata house in this town, was sur- 
prised. to find that. the, water used for washing,. cooking, &e., 
when poured out into a hand-basin, was of a dirty white straw 
colour, and that.it-had a decidedly disagreeable smell when on 
the faee. _ On making, inquiries it,was found that this water came 
from a well.the surface of the water.in which was only about 
2oft. or 30ft.. trom the ground surface, the well itself being only 
about 6ft. from the, house, about 30ft.frem a midden and night- 
soil well, and about 8ft. from a cesspeol,. These were all in one 
small garden at the back of, this hoyse, and probably the cess- 
pools and soil wells were wepeated,.on either side of the two 
adjoining walls... The inquirer, wasinformed that the water well, 
though partly cemented inside, had, not been cleaned out for 
several years, “as that would, spoil the water for a long time, 
and it is unnecessary to,.do. so,.as,pieces of chalk are put down 
occasionally for it to feed upon,” &c, Whether the chalk.as to 
“feed” upon the impurities in the. water, or in what way the 
“feeding” was to improve the water, could not be explained, but 
it was, added that the water “‘ was good,” and that—the pith of 
the whole affair coming last—‘“ its use,saved £1 per year.” The 
visitor, on noticing a water cart in the streets from which water 
was being sold at one .halfpenny per pail, this price being, how- 
ever, sometimes raised to one penny, made further inquiries; and 
found that this water came from.a well at the barrack, and that 
when it could not be obtained there it. was taken from“ the 
pond ”—this pond being almost covered with a slimy uioss. The 
saving of #1 per year referred to results from thie householder 
not making use—on account of. the.“ good ’’ swgply from the 
priyate well_—of the water which may be bad by p the above 
um, direct from aaain, said to be laid in the pri streets, 
from the well at the. barrack. .Thus, for a considerafion of £1 
per. year, the visitors tv Harwich who happen to stay a houses 
where the barrack well; water,is ““unuevessary”’ on account of 
the, possession of a supply from,such wells as the one here re- 
ferred to, to say the leagt run considerable risk of consuming a 
liquid taken apparently from,one source, it is true, but which is 
in reality a mixture from what should be very distinct and 
different kinds of wells, 








TRIAL OF THE TURKISH TRONCLAD FRIGATE 
MEMDOUHIYE. 

Te turkish ironclad frigate Méemdouhiye, which was launched 
from the works of the Thames Tron Works Company in Novem- 
ber, 1875, made a preliminary run from Sheerness on Saturday 
last. This proving entirely satisfactory, a speed of about 
14knots per hourbaving been attained, the official trial trip over 
the measured mile on the Maplin San@s was made yesterday, 
with results entirely satisfactory, both as regards the vessel and 
the performance of the ‘engines and machinery. This vessel is 
. sister ship to the Mesotidiye, built’ by the same firm, about 
three years since, and which was’ Iotely inspected by the Sultan 
of Turkey ‘who, after ‘wittessifig the’ firing of her battery of 
twelve 18-ton guns; ordered that the Memdouhiye should be 
completed at’ his cost. 

The dimensions of these vessels are as follows :—Léngth 
between perpendiculars, 333ft.: breadth extreme, 59ft.; depth, 
40ft. Sin; tonnage B.M., 53495} 5 ‘totinage displacement, 9000 
tons.. The armour plating on the sides is 12in! thick, backed by 
East India teak, 12in. thick, and the inner skin is 14in. thick, 
making together 154in. of iron! The battery is 153ft. in 
length, and is’ fitted with all the modern improvements for 
working: ‘twelve “of Sir’ W! G. Arnistrong «and Co.’s_ 18-ton 
wrought iron guns. The battery'on “upper deck forward con- 
taining ‘two  é$-ton guns, ‘and an aftér one of 6) tons. The 
deck armour before’ and abaft ‘the battery is 2im. thick, 
covered with teak, 4in. thick, and ‘all the openings in this deck 
are made watertight, by means of sliding watertight shutters. 

‘Phe Memdouhiye is of the uswal cellular construction, there 
being)in all eighty-two watertight compartmeérits. She is pro- 
vided with a massive ram bow, the forging of which’ weighs 
about 2e-tons, und whieh, backed by heavy framing and breast- 
work, will probably form | one .of the vessel's most formidable 
weapons; | The vessel is'a'splendid specimen of what can now 
be done in iron constfuetion, and its arrangéménts generally 








capable of circulating 5000 gallons of water per minute. There 
are 8800 brass tubes in the condensers, 8ft. Gin. in length and 
(-75in. inside diameter, giving a total condensing surface of 
16,500 square feet. The steam cylinders are each 9ft. Sin. in 
diameter, the stroke being 4ft. 

The engines are provided with very simple arrangements for 
stopping, starting, and regulating, and an ingenious arrangement 
of steam gear is used for moving the enormous link-motion 
reversing gear. The nominal number of revolutions of the 
engines is 70, the pitch at which the serew is at present set being 
19it. Gin., and the diameter 23ft. The great thrust bearing is 
of the open adjustable design, and the screw shaft is provided 
with a set of screws by which the short part carrying the screw 
can be readily disconnected and the screw allowed to run free 
when under sail. 

There are eight boilers of the rectangular type, all of which 
were used on the trial. Each boiler contains five furnaces, 
7ft. Gin.in length and 3ft. in width, giving a total fire-grate area of 
900 square feet, or 0°72 square feet per nominal horse-power. 
The boilers contain 3600 tubes, 6ft. Sin. in length and din. in 
diameter, presenting, with the furnaces, c., a total of 22,500 
square feet of heating surface. The boiler pressure is 30 Ib., the 
steam being superheated. The large width of the ship allows of 
a good arrangement of the boilers, the stoke-hole being well venti- 
lated, and the temperature lower than with the sister ship, 
Mesondiye. 

The steam steering gear, by which the vessel is handled as 
easily as a canoe, is by Messrs. Matthew Paul and Co., of Dunbar. 
Three hand-steering wheels are also fitted, and the trial of these 
gave an excellent illustration of the value of steam power, about 
thirty men with difficulty doing what one easily accomplished 
with the aid of the steam gear. 

The results of the trials were, as we have said, in every respect 
of the most satisfactory character, and may be given as follows:— 


Istrun. 2adrun. 3rdrun. 4th run. 5thrun. 6th run. 
> ~ se a ow 





Revolutions. . 66 - 66 . 6 - 65 .. 67 - WS 
Vacuum a> «s o- Ga - 265 .. 28 27 27 27 
Boiler pressure... .. 235 .. 28°5 - 29 285 28°5 25°5 
Speedin knotspr.hour 1192 ., 15°385 .. 1224 15°25 126 M37 
Means .. 13°65 1374 13°73 

vY -—— 
Mean of all trials 13°74 knots. 


Every alternate run was made against tide, and its effect will 
be seen by the figures, which must be considered as highly 
satisfactory. To drive such a ship at 14 knots an hour is, per- 
haps, one of the most striking illustrations of man’s application 
of the power which nature has placed at his disposal. 

At the trials Messrs. Maudslay were represented by Mr. 
Joshua Field, Mr. G. Duncan, and Mr. Sells, the designer of the 
engines, &c., and by Mr. Warriner. Mr. Peter Kolt, chairman, 
and Mr. Mackrow, the company’s naval architect, attended the 
trial on behalf of the Thames Iron Works Company, and 
Messrs. Dodd and Oliver watched the trials on the part of the 
British Admiralty, which has inspected the building of the 
vessel. 

It is expected that the Memdouhiye will sail for Constanti- 
nople early in February, under command of Captain R. D. 
Comyn, who has taken out nearly all the ironclad vessels in the 
Turkish navy. 








INSTITUTION OF CIVIL ENGINEERS. 


Tue sixth ordinary meeting of the session 1876-77, was held on 
Tuesday evening, the 16th of January, Mr. George Kobert Stephen- 
son, the President, in the chair. 

The paper read was on “‘ The Kepairs and Renewals of Locomo- 
tives,” by Mr. A. McDonnell, M. Inst. C.E, It was stated that 
the cost of repairs and renewals of locomotives, when kept in effi- 
cient order, depended cpiefly on the age of the engines. The 
average cost on six of thé principal railways, from 1868 to the end 
of 1875, was nearly 3°16d. per train mile, of which about 1°56d. 
was for wages, and about 160d. for materials. A minute analysis 
of the cost on the Great Southern and Western Railway of Ire- 
land was given for the ten years ending December, 1875. The 
word repairs was applied to all existing engines, and renewals to 


engines rebuilt to replace old ones, types of engines had 
been designed—Class 1, for express trains; Class 2, a light pas- 
senger engine ; and Class 3, a coupled goods engine. The leading 


dimensions of these engines were shown in the annexed table :— 


Class 1. Class 2. Class 3. 
Diameter of cylinder liin, léin. oe 17in. 
Length of stroke 22in. 20in. 24in. 
Diameter of wheel .. 6ft. 6in. Sft. Sin. 5ft. lin, 
Number of tubes ° 185 175 ee 185 
Tube surface . 885 sq. ft. 774 sq. ft. .. 855sq. ft. 
Fire-box surface Mw, 885 45 o> Sas 
Crate area .. Lik os aes BS > gp 174 5, 


The general result of the working of each class of engine was 
given for the year 1875. Class 1 took an average load of about 
$°5 carriages, and a maximum load of twenty-one carriages, at a 
speed of from thirty to thirty-eight miles an hour, with a consump- 
tion of 25 64 lb. of coal per engine mile. ‘The net cost of repairs— 
shop expenses excluded—was “986d. per mile, from the time the 
engines commenced running, and the engines had run an average 
distance of 48,748 miles in the interval between general repairs, 
Class 2 took an average load of about seven carriages and a maxi- 
mum load of twenty-five carriages, at speeds varying from twenty- 
six to thirty-two miles an hour, with a consumption of 23°36 lb. 
of coal per engine mile. The net cost of repairs had been “809d. 
per mile, and the average mileage had been 54,635 in the intervals 
between general repairs. Class 3 took an average load of about 
thirty wagons, and a maximum load of fifty-four wagons, at eighteen 
miles an hour. with a consumption of 37°6 lb. of coal. The net 
cost for repairs had been “900d. per mile, and an average distance 
of 44,232 miles per engine had been run in the intervals between 
general repairs. The net cost of building one of each of these 
engines was given in detail, with the weight and cost per ton of 
the chief materials used. The total cost of each had been—Olass 1, 
£1870 13s. 6d.; Class 2, £1668 1s, 3d.; and Class 3, £1943 0s. 6d, 
The weights of materials used respectively in one of each class were 
727 ewt. 1 qr. 6} lb.; 618 ewt. 3 qr. 20 1b:; and 694 ewt, 2 qr. 63 Ib. 

Of the materials employed in the repairs, without including the 
renewals, the most costly had been springs and _fire- particu- 
larly on the engines which had run at the yg 1 gee The 
repairs proper for the ten years amounted to 1° 





per train ' 





nile, the renewals, to 1'260d,, and the shop expenses and repairs 
of machinery, to “639d., making a total of 3'487d. per train mile. 
The number of engines renewed was 6°4 per cent, per annum of 
the engines forming the rolling stock at the commencement of the 
period of ten years, ‘The tires had been the most expensive 
materials, the cost for engine tires having amounted to “163d. per 
train mile, During the five years ending 1864, the price paid for 
iron engine tires had been 38s, 4d. per cwt., and for iron tender 
tires 33s, 3d. per ewt, The cost for engine and tender tires has been 
327d. per train mile, During the five years ending 1874, the price 
paid for cast steel engine tires had been 37s. 11d. percwt., and for cast 
steel tender tires 33s, 7d, perewt. The cost for engine and tender tires 
was “266d. per train mile, showing a reduction, by the use of steel, 
of ‘061d. per train mile, although no engines have been renewed 
during the first period, The mileage run by cast steel crank axles 
showed that it was a most reliable material, and that a life of at 
least 200,000 miles might be expected from a cast steel crank axle 
with inside bearings, carrying a weight of from ten to eleven tons. 
Bessemer steel, when made with sufficient care, could be manu- 
factured of the quality suitable for crank axles, but many axles 
of Bessemer steel had given bad results, The cost of brass tubes 
had been, on an average, 9’6d. per lb., and old brass was sold 
on an average at 6d. per lb. The value of the wear of a 
brass tube was about 13s. 6d. The average cost of an iton tube 
was 9s, 3}d. 

The communication was accompanied by five appendices, giving 
the cost per train mile of wages and materials for the repairs 
and renewals of the locomotives on nine English railways, from 
1868 to 1876; similar particulars, for ten years, as to the Phila- 
delphia and Reading Railroad, U.S.A., as well as for other periods 
in regard to the Paris and Orleans Railway, the Paris, Lyons and 
Mediterreanean Railway, and the Northern Railway of France ; 
also of Prussian railways for 1874, followed by a series of ten 
tables specially referring to the Great Southern and Western 
Railway of Ireland, with which the author has been connected 
for some time. 

It was announced that the Council, acting under the provisions 
of the bye-laws, had recently transferred Messrs, Charles William 
Archibald, Resident Engineer, Surrey Commercial Docks, Rother- 
hithe ; George Hunter Tait, Ex. Eng., F.W.D., India; William 
Barrow Turner, Barrow-in-Furness; Howard Unwin, E, Eng., 
P.W.D., Bengal; and Robert Wingate, Westminster, from the 
Class of Associates to that of Members ; and had admitted Messrs, 
Edward William Anderson, Hugh Robert Blackburn, Joseph Leslie 
Cotton, William Thomas Dunsdon, Charles Gill, Edward Hamil- 
ton, Frederick James Hetherington, Daniel Macalister, Robert 
Frencis Pitt, Thomas Raynes, Hugh Cecil Robinson, Hubert le Gay 
Solly, Thomas Summers, Herbert George Sumner, Frederick Her- 
bert Tulloch, James Wallace, jun., Robert Henry Willis, Arthur 
Henry Wilson, and Alfred Wortham, as Students of the Institu- 
tion. 

The monthly ballot resulted in the election of sixteen candi- 
dates, viz.: Mr. Charles Frederic Green, Office of Public Works, 
Dublin, asa member ; and Messrs, Henry Vere Barclay, Penzance; 
Henry Blackbourn, Newport, Mon,; Walter Henry Cobley, Stud, 
Inst. C.E., Assistant Engineer, Natal Government Railways ; 
James George Aylwin Creighton, Montreal; Thomas Henry 
Eagles, M.A., Lecturer in Architecture at the Royal Indian 
Engineering College; William Theodore Foxlee, Stud. Inst. 
C.E., London and North-Western Railway; Arthur Staples 
Gerrard, Punjab Northern State Kailway; William Scott 
Henderson, Great Western of Brazil Railway; Edwin Jackson 
Hunt, late Engineer-in-Chief of the Baltic Ironworks, St. Peters- 
burgh ; William Stronach Lockhart, Stud. Inst. C.E., Kobi, Japan ; 
George Phillips Mulock, Stud. Inst. C.E., Resident Engineer of 
the Fleetwood Dock; Coard Squarey Pain, Liverpool; Waller 
Scott, General Manager and Engineer of the Bombay Gasworks ; 
William Archibald Smith, Resident Engineer of the Leith Docks 
Extension Works; and Arthur James Hamilton Smythe, B.A., 
Midland Great Western Railway, as Associates. 


NEWSPAPERS IN Russli,—No single copies of newspapers can be 
sent from abroad into Russia. The mechanic at Bolton or the 
cotton weaver at Manchester who forwards the local prints to his 
friends in Russia is greatly mistaken if he fancies that they ever 
reach their destination. They always stick at the Censor-oflice, 
and are either sold as waste paper by the clerks, or converted into 
cigarette slips by the porters. There are 5000 of our countrymen 
in Russia, how do they manage to obtain newspapers’ Every 
November a catalogue is issued by the postmaster—the censor’s 
bosom friead—-wherein is contained a list of all those foreign news- 
papers allowed to enter the country, together with the cost and 
duration of subscription, From the fifty English newspapers, 
periodicals, and serials submitted for your selection, you choose 
those to which you wish to subscribe, and send the requisite num- 
ber of roubles to the postmaster. When the papers arrive and 
have been examined by the censor, you either send the ‘* dvornick ” 
for them, or else pay a small sum to have them forwarded per post, 
The Times is read in St. Petersburg five days after its publication, 
and is delivered daily with the greatest regularity. The same 
cannot be said of other newspapers, which, being deemed less 
influential by the censor, are often held over for a period of several 
days and forwarded to tie infuriated subscriber in batches of threo 
and four at atime. Most of the restaurants in the © towns 
take in the J//ustrated and the 7'imes, and the latter, with profes- 
sional newspapers like THE ENGINEER and Economist, are 
perused by the officials in all the large Government offices 
throughout the Empire. No journals are allowed to’ enter 
the country which advocate principles contrary to censorial 
taste, or which cannot maintain a sufficient number’ of sub- 
scribers to make it worth while the literary despot to examine 
them. It is only this year that permission has been accorded 
to the Daily News to enter the country,’and the Daily Telegraph 
is still among the category of forbidden papers. With respect to 
the latter, however, exception is made in favour of the Césarevitch, 
who daily receives one copy of “* the greatest circulation,” the 
leaders of which at the present time are calculated to have a sooth- 
ing effect on his Slavonic mind, For condescending to distribute 
foreign newspapers the Post-oftice and the affiliated licensed book- 
sellers in the town make the moderate charge of about 25 per cent. 
profit. If the recently-arrived resident at St. Petersburg fancies 
that he will receive ali that he bargains for with the postmaster he 
is greatly mistaken, Sometimes your Cham/ers’ Journal or yuur 
All the Year Round reaches you shorn of a page or two, or occa- 
sional paragraphs are covered with an impenetrable veil of printer's 
ink. The Times comes occasionally dotted with illustrations 
unctuous and sooty. These are the criticisms of his Majesty the 
Censor, who thereby sets a good example to the sime newspaper as 
to the way that it should deal with the offensive effusion of the 
Russian press, The Globe is not allowed to pass the Russian 
frontier, and consequently is never maltreated by the almighty 
censor, but Punch and the Pall Mall Gazette both suffer indignities 
which almost t to atrociti Poor Punch! Scarcely a week 
passes during this stormy political weather in which the cartoon is 
not clipped out or the chastity of letter-prese violated by the 
ruthless ink-brush of censorial Bashi-Bazouks. Even during the 
Imperial wedding festivities at St. Petersburg—and who could 
have been more loyal than our jovial Fleet-street friend—the 
censor did not forego his strictures, and for six weeks did so hack 
and hew the king of comic papers that many English residents in 
despair resigned their subscriptions and caused Punch to be 
smuggled piecemeal through the medium of the letter . And 
the Pall Mali Gazelte—could there be a stronger proof of its dis- 
interestedness than that, instead of filling its pages with the recital 
of the atrocities committed on its columns in St. Petersburg, it 
unselfishly devotes its articles to the exposure of those perpetrated 
on the “ mild Yoméod” of Central Asia ?—Globe, 
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yt. a. RAILWAY MATTERS, 


"hub advancement of, the work at St. Gothard Dannel during the 
week ending 6th, inst, ,; was) /05'4ft, get Saat ee and 
re oe , bft., and a daily average 
of 18°23ft, et naw 


ft, 
n the Airole sides a total of 
THE Philadelphia Public Ledger. says'that yailway trains are not 
tobe permitted for the future to run on Sundaysiin Canada. The 
Dominion Government has: issued orders that mo trainsvare ‘to! be 
run on Sundays.excepting, in.jcases of great..emergency;,, Of this 
emergency the, authorities are to be the judges, no Sunday train 
being permitted except, on direct Government onder, foid 
TuE railway at St. Blenheim, New Zealand, is evidently not one 
of the paying lines. The Marlborough Express remarks :— “‘ If 
it be true, as we, heard, that on t occasion there was not 
one passenger in or out by the train, hé prospects of continued 
profit by the railway will be very ‘poor indeed. On another day 
the takings ape ssaid to haye been ‘dat one of the pringipal 
stations.” ' 
_. THE Brighton Railway Company earried in the past-year nearly 
29 million passengers — exclusive’ of annual and season. ticket 
olders—of whom 2,307,316 were first and 3,081,994 second class. 
The amount received for third-class passengers exceeded that for 
first and second class combined, It is worthy of note that, not- 
withstanding the commercial depression of the past year, the 
number of third-class passengers, which in the previous nine years 
had igereased by an annual average of about one million, showed 
an inéresse of Sf ards of three millions, there being no decrease 
in the number Bret and second-class passengers, 


TRE Compegnif Francaise de Matériel de Chemins de Fer, at 
Ivry, are now building a special type of-carriage for service on the 
little railway between Bayonne and Biarritz) The designer is M. 
Carimantraud. The framework is entirely in irov ; in spite of 
their large size, the weight of the carriages is relatively small ; the 
panels of the body are made of thin slips of weod, covered on both 
sideS with-varnished canvas. There is a covered upper storey, and an 
interior staircase ; each carriage is arranged for three classes, and 
has a luggage cupboard’ and smoking platform as well, The 
windows-are as large as possible. Petroleum is used for lighting. 
Each carriage, when full, acconimodates ninety-two passengers. 
Lords Justices JAMES, BAGGALLAY, and BRAMWELL have 
refused on the appeal of the Great Western and Midland Railway 
Companies, to stub an order of the Master of the Rolls, 


deciling thatthe Board of Trade has power, on the report of their 
offi 





er, to Stay the opening of a new line of railway, even though 
estion C ely t a j 


m t the actual 
re . in , ae has 

ecommeénde 4a station be built for a line of about four miles, 
connecting the two s¥items of railway ; and the arguments for the 
companies concerned were that the Government had exeeeded its 
powers, and that the spot a which a station has been demanded 
is a tract of meadow land without reads or population. 


A Sr. PererspurG medical paper states that an examination 
of the employés of the Finland Railway has been made reeently by 
Dr. L. Kzehn, with'a view to test their capacity for distinguishing 
colours, ,1t was found that forty-three persons were unable to dis- 
tinguish;red from green, amongst whem .were a station inspector; 
and a pointsnian, who had been employed , for eight -years,at the 
St, Petersburg station, Similar examinations have been made, in 
Sweden and in Hungary, On one of the Swedish lines 10 per cent: 
of the employés were affected with colour blindness to, such, a 
degree as to be unable to distinguish red, green or. white from 
each other. In Hungary, out of 400 employés who were examined 
one only was found to be totally colour blind, and 3 per cent. par- 
tially affected with this infirmity. ; 


THE recent strike of enginé-ilrivers oti the Grand Trunk Railroad 
caused great inconvenience to the publi¢ for a time, and roused no 
little anger. It is stated that the men gave notice at 7 o'clock on 
the evening of the 29th of December that all the drivers on the road 
would strike at 2 o’clock that night. . This was almost equivalent 
to no notice at all. The Montreal Witness says that it was’ sup- 
poped that the men would complete journeys begun, but that; in 

act, they abandoned trains between. stations, and that, for 
instance, *‘ about eight o’clock an excursion train left Toronto for 
Weston with members of Loyal Orange Lodge No. 588 and their 
lady friends who were going out to a ball. and when about -half- 
way thé enginée-driver stopped the train, jumped off, and left the 
party to their fate. The unfortunate’ ladies and gentlemen were 
obliged to walk back to town in their ‘ball costume, their discom- 
fort. being greatly heightened by having to plod through the 
drifting snow,” Travellers going Hast. to take ship for England 
were vid waiting on the Jine until it. was.snowed up before anew 
sper, ver could be obtained. ‘The Witness says: ‘‘ The strikers 

\loubtedly, have. grievances, and we believe they are justly 
entitled to consideration, but the conduct of the ringleaders last 
nighs ig inexcusable, and will be universally condemned by the 

ublic. 







Tu (azette de Lausanne gives the following statistics respecting 
the working of the railway system of Switzerland during 1875, and 
which, if not quite recent; coritains some useful information. It 
—— that the total length of the Swiss network at the close of 
as 
wiis line (132 miles). e average gradient of these lines 
is 6 83 per thousand (1 in 1610),. The mean radius of the curves is 
1718 metres (about86 chains). The capital. expended upon these 
lines is ‘estimated. at 515,083,048f. (£20,601,322), which averages 
362,412f. = kilo, or £23,335 per mile. e rolling stock con- 
sisted of locomotives, 154 tenders, 1087, passenger carriages, 
capable of containing 46,663 persons ; 214 luggage vans, and 557] 
8 trucks! of the capacityef 55,583 tons, With this matériel 
55,157 ‘passengers were carried in the above-mentioned year 
per cent. of which were Ist class, 214, per cent. 2nd-class, an 
76y4; per cent, 3rd class, besides 3,992,665 tons of goods. The 
total expense of workifig these lines amounted to 26,328,313f, 
and | the receipts to 48,887;658f., giving a net “profit of 
22,559,345fi; which represents a dividend of 4°23 per cént. on the 
capital employed.’ During the same year 124 persons were 
wounded and 59 killed by accident. The staff is composed of 6430 
employés and 4322 workmen. 

A sprctat general méeting of the shareholders of the North 
British Railway Marg) Pie held recently at the ‘eompany’s 
offices, Princes-street, Edinburgh, when Mr. John Stirling ex- 
plained that with by ti to extending the line from Helensburgh 
station to the pier, it had been suggested to them this year that 
by abando that, station and taking the new line down they 
could get close to we pad at Helensburgh, The passengers at 
present had to walk half a mile to the pier, and he knew some of 
the gentlemen present could give their own experience on that 
pots, - He had no hesitation in saying that this line was a step in 

he right direction, and one which would give them a thorough] 
Evy Tint sy elite tna ei 
ey would work the Helensbw he ‘trains separat 
and they would get into Glasgow in ently, : e 
Queen-street, station he’ said ‘that’ 
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was 1454 kilos. (9014 English miles), of which 214 kilos. | 
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NOTES AND MEMORANDA. 
Axout one-half, of ,t sph consumed in-,the- world is 
made in Gormkay. nance st being ever 250'tons annually, + 
A New plan for protecting safes is to enclose them in wire 
netting, so connected with a battery and bell that the division of 
any portion of the wire ruptures a circuit, and the bell gives the 
alarm. 


Ar a meeting of the Frankfort Union of Ironmasters, Dr’ 
Dautert announced that after some researches on the use of zinc 
plates for preventing boiler incrustation, he has concluded, that 
ainc plates men boiler incrustations when gypsum is the princi- 
pal time salt in the water, but exerts no influence when the water 
is impregnated with lime carbonate. 


M. Sainr Ciatre Devitte noted that hyperruthenic acid 
-——Ru O,—when heated to about 212 deg. Fah., explodes violently, 
disengaging immense quantities of ozone. The same occurs if the 
metallic acid is placed in a very hot flame; and the fact is the 
more striking as it is well known that, under ordinary conditions, 
a temperature of from 318 deg. to 414 deg. is necessary in order 
that ozone may be disengaged. 


A wap of old gun-cotton, the staler the better, is reported by 
M. Jacquemin to be an excellent test object for adulteration of 
wine by fuchsin or orchil. If it be heated with the suspected wine 
for a short time, it becomes dyed if any foreign colouring matter 
be present. On moistening the wad with ammonia, if orchil be 
present it turns violet; while the fuchsin dye, which cannot be 
washed out in water, slowly bleaches. 


AMONG the recent extraordinary re-discoveries made in England, 
says the U.S, Army and Navy Journal, is that of the value of 
‘air space,” made in firing the 81-ton English gun, as detailed in 
the London Times, and retailed in a late number of the N.Y. Times. 
Without pretending to say who first discovered it, it was fully 
discussed by Piobert in 1863, and has ever since been acted on in 
America, as may be seen by consulting the tables of relative 
diameters of cartridges and bores of guns contained in Ordnance 
Instructions, U.S. Navy and Army Ordnanee Manual. 


Tux following table from an American paper gives the average 
cost per foot of sewers built in New Haven during 1875 : — 
Average contract 


Size. Material. price per foot. 
dols. 

fin. oe Brick oe ee oe 12 00 

48in. oo Brick ee ee oe 10 00 

3¢6in. Brick ° oe ee 4 45 

30in, Brick, 8in. invert 2 68 

0in. ee Brick, 4in. invert ee oe 2 25 

24in. Brick, 8in. invert =e o 272 

4in Brick, 4in. invert 2 05 

18in . Cement pipe 45 


15in. 


Cement pipe ee 3 op 2 03 
12in. i 


Cement pipe *: 

A CALCULATION made forty years ago stated that for home use 
and for export purposes, 20,000,000 pins were required daily in Eng- 
land, The real quantity{now produced daily is 50,000,000, of which 
Birmingham produces 37,000,000, leaving 13,000,000 as the produc- 
tion of London, Stroud, and Dublin, where pins are also made. 
The weight of wire consumed annually in the pin manufacture of 
England is about 12754 tons, or 2,857,120 lb., one-eighth of whieh 
is iron wire, used in the manufacture of mourning and hair pins. 
The brass wire consumed amounts to 2,500,000 lb., which at 11d. 
per lb. in money value, reaches the sum of £114,583. The iron 
wire consumed is 344,800 lb., its value £7183 6s. 6d., and to be 
added to these amounts are the wages, paper and ornamental 
envelopes;-boxes, wear and tear of machinery, manufacturers’ 
profits, &c. Mourning, hair, entomological, and ‘‘ papered” pims 
—i.e., stuck in row—realise a larger profit than pins sold by weight. 
Taking it altogether, the pin manufacture of the United Kingdom 
is not over-estimated at the aggregate amount of £200,000 

SoME important improv ts in the trentment of ores of nickel 
so as to obtain therefrom nickel, or alloys of nickel, and in the 
treatment of alloys of nickel so as to obtain nickel therefrom, or 
to purify them from objectionable impurities, have been patented 
by Sir J. Mason and Mr. A. Parkes, of Birmingham. The inven- 
tion consists in reducing oxidised ores of nickel by means of 
granulated copper or precipitated copper, or native copper in a 
granular séate, such as coro coro in conjunction with fluxes and 
carbon, so’ as to obtain an alloy of nickel and copper, which alloy 
may be, refined either by the wet 4 or by the method apoteated 
by Mr, Parkes:in February last. They fuse 1 ton of the finely 
ground oxidised nickel ore, such as that imported from New Cale- 
donia, with from 1 ewt. to 2 ewt. of native granular copper, such 
as coro coro or barilla, or with from 1 cwt, to 3 cwt. of precipi- 
tated copper; together with 4 flux of ‘about 2 cwt, of fluor-spar, 
or lewt. of te, and 2 cwt. of anthracite coal or other kind of 
carbon. They prefer to melt this mixture in a reverberatory fur- 
nace constructed according to Mr. Parkes’ invention of March, 
a but they do not limit themselves to any particular form of 
urnace, 


‘PHERE is a factory in Idar, Germany, where the colouring of 
stones for art purposes is said to be carried on to a greater extent, 
and more perfectly, than in any other part of the world, the pro- 
cess bdr in thus converting chalcedonies and red and yellow 
cornelians into onyxes resulting in the production of admirable 

DS, a known and pri ? pes all the markets he 
urope al ica, peculiarity of this process, says the 
American Art Journal, consists in the fact that the ribbons or 
zones in the different varieties of chaleedony—which, in the kidney- 
formed masses of that substance, lie superimposed-—differ in their 
texture ani compactness ; but owing to their similarity of colour 
in the natural state, they can only be distinguished from each 
other with difficulty. The stone is, however, capable of absorbing 
fluids in the direction of the strata; and as the strata possess this 
proprey in different degrees, it necessarily follows that if a coloured 
uid be absorbed, and the quantity taken up by the pores of the 
stone is different from every stratum or zone, a number of tints 
will be produced corresponding to the number of zones, each being 
distinct, and coloured in proportion to the quantity of the fluid 
absorbed. In this way a specimen of stone naturally but slightiy 
loured, may be rend equal to fine stratified chalcedony or 
onyx, and may be employed equally well in the engraving of 
cameos, or for any other’ purpose where the variety of colour can 
bo rendered available, 


Tue great refracting telescopé, of 26in. apertureof the Naval Obser- 
vatory, Vale, as been diligently employed for some time 
t in observations of the satellites of the outer planets, Neptune, 
ranus, and Saturn. A few evenings ago, Professor Hall, at six 
p.m., i nm mean time, observed a brilliant white spot on the 
certral lower portion of the disc of Saturn. On giving notice of 
this to the chief observatories in the different American States, 
he has had the satisfaction of hearing from several of them that 
they have since observed the same. He has also watched it closely, 
for the plain object of determining by these series of observations 
the true period of the rotation of the planet ; ‘an inspection of the 
boodks'on astronomy ‘shows’ adiscrepancy in the statement of 
this’period by the two Herschels,.. From the’ report of the super- 
intendent of the Observatory, Admiral Davis, to the Secretary of 
= Navy, - ry that in ea the observations which 
ve occupied the great telescope, er interesting discoveries 
have. been made, The companion of Moana Bape by 
Struve, director-of, the Imperial Observatory, St. Petersburg, has 
been diligently searched for without success; but three other close 
companions of the same star have been discovered by the’ ‘aid’ of 
the great'telescope:' These companions have’ been repéated|y ‘seen 
‘At'the Observatory, and on their positions being given a rg 
at other obser- 
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‘was atthe date of his report, at \t. 
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MISCELLANEA. 
ducti ' os sn s 390,000 to: 
Fa uetion of iron in Russi is, qotisnated at 320, ns 
THE North British Railway Company have resolved to spend 
£200 000 in improving Queen-street station, Glasgow. 


Lapy Burperr Courts has contributed £300 to the fund for 
providing a new building for the British Horological Institute. 


Ar a public meeting recently held at Bangor, it was resolved to 
present a memorial to the Treasury protesting against the excessive 
tolls demanded on Conway Suspension Bridge. 


Messrs. RaAMAGE AND Fercuson, shipbuilders, Partick, have 
leased a piece of ground from the Leith Dock Commission, for the 
purpose of constructing a new shipbuilding yard. 

THE Shireoaks Colliery Company, which employs about 1000 
miners, have notified a reduction of 4d, per ton in wages from next 
pay day, which the men have decided to accept, owing to the trade 
being exceedingly depressed. 

THE number of applications for patents amounted to 5069 during 
the year just ended, This very greatly exceeds the number in any 
former year, the highest number previously having been 4561 in 
1875. The rapidity of the increase may be judged from the fact 
that the number in 1870 was 3405, 

Dvrine the week there have been heard two applications for 
prolongation of letters patent. In one case, Keats and Clark’s 
sewing machine patent was extended for seven years; and in the 
other, the Judicial Committee of the Privy Council declined to 
extend Smith’s fusible boiler plug patent. 

Mr. B. SAMUELSON, M.P., of Newport Ironworks, Middles- 
brough, has received a communication from the Board of Trade to 
the effect that they have made arrangements to classify separately 
the export of iron and steel rails, in accordance with a repeatedly 
expressed wish of the trade. The change will be of very, great 
advantage to the compiling of statistics. 

THE results of the census of Paris have just been pub- 
lished. The total population is 1,986,748 persons. It was in 1872 
1,852,792 persons. There has, therefore, been an increase since 
that year of 134,956. The increase has been chiefly, as was to be 
expected, in the outlying arrondissements, and is strongest in 
Popincourt, Montmartre, Batignolles, Monceaux, and Passy. In 
the centre the increase is the smallest, the arrondissement of 
Louvre having diminished about 3000. 

Ata meeting of the Glasgow Philosophical Society, held the 
other day, a committee was appointed, on the motion of Sir 
William Thomson, to draw up a memorial to the Lord Chancellor 
and petitions to both Houses of Parliament for theamendment of the 
Patent Laws. Sir William stated that the committee had already 
drafted the memorial to the Lord Chancellor, and it asked, among 
other things, for a reduction of the stamp duty on patents and 
extension of the time for which patents are granted. 


THE proposal to make an artificial sea of Central Africa, and by 
this means to convert the desert into a means of communication 
between different parts of the Continent is again under discussion. 
Captain Rondaire, a French engineer, has_madeasurvey of the 
locality, and has presented his report to the Académie des Sciences, 
stating that there is no obstacle whatever to the actual completion 
of the project. _M. de Lesseps has heartily entered into the pro- 
posal, and as all opposition on tre part of the Academy has been 
removed, there is some prospect that the work will be undertaken. 


ANeEwsystem has been recently adopted in New York by shippers 
of cotton which is said to prove thus far successful. The cotton 
is tirst- pressed in a compressing machine, and bound with iron 
bands, as is usual with all cotton cargoes. The bales are then put 
into the ship, side by side, and pressed longitudinally into their 
places by a patent hydraulic machine. They thus get a pressure 
both ways, and it is this second pressure that makes the saving of 
room. ‘The entire cotton cargo thus forms a compact mass in the 
hold, and its weight is proportionately -so-much greater than ordi- 
nary cotton cargoes that the necessity for ballasting the ship is 
obviated. It is claimed that about one-fourth more cotton can be 
packed in vessels’ holds by this means than formerly. 


THE lake marine of the United States appears to have grown 
smaller in 1877. The Chicago Inter-Ocean publishes lists of. the 
new tonnage of the year and also of the last: tonnage. ‘The latter 
exceeds the former by 1539 totis! The’ new vessels number 12, 
with 8450 aggregate tonnage. ' Four of the new vessels, with more 
than one-half of the total tonnage, were steamers. ' The tendency to 
an inerease in the size of vessels is shown by the fact that while the 
12 new vessels measured 8451 tons, the 9990 tons lost was in 38 
different. vessels; that.is, the average tonnage.of lost. vessels. was 
258 tons, that of new vessels was 704 tons. ‘The valuation of the 
new vessels is 366,000 dols., or at. the rate of 41 dols, per ton— 
something less than the average cost of freight cars per ton of 
capacity. The new tonnage is less than half that of 1875, and 
little moré*than one-eighth that of 1874, the figures for the three 
years, beginning with 1874, being 74,496, 18,978, and 8451. The 
unprofitable rates of the past three years are doubtless the cause 
of the decline. 


Wu® itis much more agreeable, says the Scientific American, 
to believe that our Centennial Exposition has been attended with 
none but beneticial, results, the fact cannot be ignored that one 
unfortunate consequence is just now strongly obtruding itself.’ To 
the unsettled state of politics is undoubtedly owing the check 
which all have remarked in the rapid recovery of business from 
the stagnation of the past three years, but to that cause alone 
cannot be laid the unusual financial stringency which prevails at 
the present time, most especially in agricultural districts. Reports 
from many ‘sections of the country state that failures to meet 
obligations among the farmers’ were’never so: frequent, while busi- 
ness with that usually thrifty class of the population has rarely been 
more dull. It looks very much as if the people, possibly relying on 
the favourable indications which appeared during the: summer of 
a brisk fall and winter trade, had; invested ‘their savings in Cen- 
tennial excursions, and now find themselves compelled to retrench, 
or, in many cases, driven to the worse result of failing in their 
payments,. There is one consolation in the fact that the money 
has not gone out of the country; and although the movement 
may remain sluggish till the new Administration is ‘settled upon, 
a general revival of business will undoubtedly come with the 
spring : 

ConsvL BARROW has reported to the Foréign-office that the 
project of constructing a port at Kertch is still entertained, but 
postponed sine die, as the expenses would be great, and it is con- 
sidered desirable to see how the channel dredged’ through |the 
Straits of Yenicalle will answer.. The French company, who haye 
been employed in making the channel have done their work loyally. 
They engaged to give a depth of 18ft., but on each occasion on 
which the depth was sounded in Mr. Barrow’s presence he read off 
19ft. “How far this expensive operation will facilitate navigation 
it is difficult to conjecture ; but’ many experienced captains who 
habitually navigate in' these waters,’ express an opinion that: the 
channel will very:soon be filled up. He understands ‘that the 

per part is already nearly so; andthe enormous body of water 
which must shortly swell the Azof, after an enormous amount of 
snow such as the oldest inhabitants do not remember, and the huge 
masses of, ice which. must sooner or later, come down: from the Azof 
whenever, the frost, breaks up, will probably contribute largely to 
filling up the channel. if this happens, the Russian Government 
will probably decide to ‘carry out the project of @ port. ‘The plan 
etersburgh:' «nd if eveii- 
tually ‘carried out! will give a great impo“tanée to Kerteh: The 


ioutér wall from inside of St. Paul’s ‘bativry to the-Getioese’ Mole, 
uta distance of 100: sagenes! of 7ft. » will leave a, largespace of 


ground. which;* when. filled up with thedecombres from: dredging, 
wilh be available for warehouses, magazines, <Xc,,/ . 
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FOUNDATION OF ROLLING MILL ENGINE 



























































= 
/ \ 
/ \ 
ponte. eg \ 
—— LONGITUDINAL SECTION THROUGH C.D.— /; \/ 
4 C y i X 
ib 5 J 
SO FH 
SS Wii WHEEL RACE BH 
é SX +N rd 
y NSN \ “« . \ WN 
XX \\“ 
J ~ WV \\ 
SRA GR QA WW 
Ley \\ \ \ 
N NN \\\ NN XG \ 
de WHEE GUE > 











VY VY, 












































—— i — 























i 
66 oh 

q 
a 























—— PLAN OF ENGINE BED 











Messrs. Botckuw, VavcHax, and .Co., are now erecting at 
Eston, in the Cleveland district, a very extensive steel works, 
about which we shall have more to say at another time. All 
the plant is of the most improved description, and the owners 
have taken unusual pains to avoid a common source of enormous 
loss in iron and steel works—the breakdown of machinery. To 
this end the whole of the plant is not only unusually strong and 
heavy, but is designed and finished with remarkable care. 
Messrs. Thwaites and Carbutt, of Bradford, have fitted up much 
of the machinery, and we have great pleasure in laying before 
our readers this week drawings which may be taken to repre- 
sent the most modern and improved type of heavy reversing 
mill engines to be found in Great Britain. The drawings will, 
we feel certain, be found instructive. 

The engines in question are intended to drive a very heavy 
ingot cogging train. The cylinders are 36in. diameter, and 
4it. Gin. stroke. They are cast of a special mixture of very bard 
and tough iron, the average thickness of the metal being 1 fin.; 
the steam ports have an area of 120 square inches. The valves 
are, it will be seen, of the piston type, with cast iron rings and 
steel springs. 

The main pistons are Mather and Platt’s patent, with packing 
rings 13in. broad on the face ; the piston rods are of Krupp’s 
steel, 54in. diameter, tapered into crosshead, and fixed to 
the pistons with collars, nuts, and pins. The bottom steel bars 
are solid with the engine bed, and the top bars are of cast iron ; 
the slide blocks are 23¥in. long, and 10in. wide ; the crossheads 
are of cast steel, with wrought iron gudgeons. 

Returning now to the bed plates; these occupy a floor space of 
43ft. 6in. long, by 17ft. 3in. wide ; the beds are 12ft. apart from 
centre to centre, and of 9 section, lft. 9in. deep in the shal- 
lowest place, and 3ft. 3in. deep at the gearing end, 12in. wide at 
the top, and ljin. thick. The gearing sides of the beds are 
20in. wide and 2}in. thick at top, and 2in. at the sides; the 

ings are cast solid with the beds ; the beds are each cast in 
two lengths, secured together with 3in. turned bolts, and hoops 
on lugs. 

Each engine bed is held down to the foundations by twelve 
bolts, 3in. diameter; the engine beds are joined together at 
the gearing end with a fender girder, and further connected 
together with a transverse girder at the joining of the beds. 
The connecting rods are of wrought iron, 11ft. 3in. long between 


centres, 9in. diameter in the middle, 7in. diameter at the crank | 


pin end, and 64in. diameter at the piston rod end. The bear- 
ings at the small end of the rod are 6in. diameter and 8in. wide, 
and at the large end of the rodare Yin. diameterand 9in. wide, fitted 
with gun-metal brasses; the big end is of the marine type, with 
gun-metal bearings, and 4in. steel bolts with lock nuts, for 
securely holding the cap. The cranks are of the best hammered 
scrap iron, 1lin. wide at the boss, and 8in. thick at the crank- 
pin end, and have large balance weights fo opposite the 
cranks, The crank pins are of Krupp’s Yin. diameter, 
collared and keyed into the crank boss, and riveted over into 
countersinks at the back of the crank. The crank shaft is of 
Krupp’s steel, the journals being 13in. diameter and 20in. long, 
and it carries a pinion wireel 4ft. 5gin. diameter, 8in. pitch, with 
twenty-one and shrouded on both sides to the top of the 
tooth, and 22in. wide between shrouding. 














The second motion shaft is also of Krupp’s steel, with journals 
10in. diameter and 20in. long, and carries a wheel 12ft. 9in. 
diameter. with sixty teeth, and 20in. breadth of tooth, and 
weighing no less than 20 tons ; both wheels are cast from a spe- 
cial strong mixture of cold blast and other good brands of iron. 
The shaft has a boss on both ends to receive the coupling boxes ; 
the valve motion is of the straight link type, with three 
eccentrics and rods to each valve. The wrought iron 
eccentric rods are fitted with adjustable gun-metal bear- 
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— shaft and levers, are of the dest Yorkshire iron, and 
all the motion pins are hardened cast steel. The reversing 
arrangement consists of a steam cylinder governed by a water 
cataract. The two valve-boxes are connected together and up to 
a double-beat equilibrium steam valve, which is controlled by 
the engineman moving the handles outside of the engine beds. 
This valve can be shut off with a hand-wheel, and answers for 
a stop-valve. All the work is of the best material, extra strong, 


and entirely new see 
It will be seen from the foregoing particulars 


proportions if we say that the total weight of the engine and 
gearing we illustrate is 137 tons. 








! 
at the ends. The pendulum links, with the weigh 





We also here illustrate the eral, arrangement of the 
foundation. This consists of a solid bed of concrete 19ft. deep, 
the top being finished by a bed of Memel ashlar 8ft. thick. The 
engine beds are planed true on the under side, and bolted 
on to this masonry—and not on to oak beams, as shown in our 
en twenty-four 3in. bolts each 25ft. long. 

e engines can be reversed as many as sixty times per minute, 
and they will, we have no doubt, add to the already deservedly 
—_ ee oe pre 4 whom we are indebted ee — 

foregoing parti an e drawings and photogra’ 
which our illustrations have been prepared. 6 ‘ 








VERTICAL ENGINE AND BOILER. 

THE engraving on page 37 illustrates a neat type of vertical 
engine and boiler constructed by Messrs. Deakin, Parker, and 
Co,, Salford, Manchester. The boiler and engine have been 
designed with a view not only to economy in cost, but to have 
every working part thoroughly accessible and of the simplest and 

















most durable shape. Both engine and boiler stand on, and are 
bolted to, a heavy cast iron base, the connection between boiler 
and engine being made up by a V slide, as shown fully in cross 
section of the cylinder below, thus, it is claimed, avoiding all 
straining due to the expansion of the boiler. 

The framework of the engine is arranged in a straight line 
frcm cylinder to crank shaft, thus obtaining the maximum of 
pote _ ng 9 ape used. The governor is driven from the 
crank shaft by a belt ing over a pulley keyed on the spindle 
at a speed of 450 wend per a ml The centre line vt the 

vernor spindle is in line with the centre of the equilibrium 
throttle valve, so that neither levers nor bevel wheels are used 
in the gearing of the governor. The cross-head and slide are 
of the slipper ‘ype, and have a large sliding surface. The 
brasses are provided with adjustable wedges. The principal 
dimensions are : Boiler, 6ft. high, 2ft. 6in. diameter; cylinder, 
5in. diameter, 10in. stroke ; piston rod, jin.; fly-wheel, 2ft. 4in. 
diameter. These combined engines and boilers are suitable for 
3-horse power to 12-horse power. 








Tur Town Council of Edinburgh have resolved to tion in 
favour of the scheme for establishing an Indian Colonial 
Museum on the Thames Embankment. 


THe Paris UnpEercRouND Rattway.— If the sincerest form of 
flattery consists in imitation, London is about to be handsomely 
complimented by the second ape in the world. It may be 
remembered that not many mont a deputation came over to 


upon the Metropolitan Railway 
systems, with a view to obtain- 
ing hin the construction of 
similar works, The has now 
been submitted, a scheme 
made out which is likely in a short 
time to be carried into effect. The 
commissioners have borrowed this 
much of the London arrange- 
ment, that they divide the lines 
into two main branches, one on 
the north and the other on the 
south. But there is the im- 
portant difference that the river 
runs between the two, which 
have thus to be connected by 
junction lines passing under the 
st Rawat mien 
e8 wi us 

will last 


become necessary, at 

bring home to the Parisians a 
ge 
of 


work which they have 
looked upon as one 
wonders~and glories of this 
country. The recent experience 
of Brunel’s tunnel is, however, 
poo ge ge ig fg 
‘aris propose con- 
struct their sub-aqueous railway 
on a different principle, making 
te independent as 
Each 
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brickwork surrounded by tubes of plated iron m more than 
18ft. in. ne frore Teugth of the railway is to be 27 
kilometres, or almost the 
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(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
THE CONSERVATION OF ENERGY. 

S1r,—I concluded my letter last week with the propositions that 
(1) There was no such thing as energy, save in a conventional 
sense ; (2) That there was no such thing as work, save in a conven- 
tional sense ; and I will now add the corollary from these two pro- 
positions, (3) That there is no such thing as resistance, save in a 
conventional sense. These propositions are so-directly. to 
the teaching of most scientific text-books that I make them with 
great diffidence. But I hope,to show that they are not only per- 
fectly consistent with all the received laws of matter and motion, 
but that they are really in no way antagonistic to the statements 
made in such works, for example, as Tyndall on ‘* Heat as a Mode 
of Motion.” 

To clear the ground, it will be well to. define the meaning of the 
words energy, work, and resistamce. According to re¢eived theories, 
matter at rest resists being put in motion. That is to say, it opposes 
to motion some force the nature of which is not understood. Work 
consists in overcoming this resistance, and energy is the capacity 
for performing work. 

If, now, it can be shown that matter never offers the smallest 
resistance to being put in motion, then it follows that neither work 
nor eBergy can exist. 

Let me, then, proceed to consider the evidence on which the 
theory of resistance is based. In the first place, the idea of resist- 
ance 1s inseparably connected in our minds with active effort on the 

of the thing resisting. Of course, when reason is brought to 

on the subject the notion may be wholly or in part dissipated ; 
but it none the less is our natural feeling. Thus, if we work a pump 
by hand, the idea is that the water resists being lifted. Ifa train 
is drawn by an engine, the train resists the engine; a target resists 
shot, and soon. Now, this idea of resistance is purely a derivative 
from bodily sensation. If we attempt to lift a weight which is 
too heavy for our strength, we say that the weight offers resistance 
which cannot be overcome. And it is worth noti¢e here that in 
the animal economy any continued ‘effort, whether successful or 
not, is attended by the sensation of having done work ; and—using 
the word forthe moment in the conventional sense—no doubt work 
is really done whether we lift a weight or not—force, as it is called, 
being expended in internal work among our muscles, while a steam 
engine overloaded comes to 2 stop, and expends no energy unless 
it cam proceed. This is a very remarkable fact, and proves that 
the means by which we move our muscles is quite independent 
of the result—that the force employed, be it what it may, is so 
absolute and so great that if it cannot expend itself in one way it 
will in another, as though we said that the energy in steam was so 
great that if it could not cause a piston to move it would split the 
cylinder. this is, however, beside the matter, and I return to 
the assertion that the idea of resistance is.solely the result 6f a 
bodily sensation, and has no existence whatever in nature. I 
might go on to show, if space were available, that what is 
called the resistance of the water in a pump is essentially necessary 
to the maintenance of pressure in the cylinder of the engine work- 
ing that punip. That, ina word, it is as proper to say that the ehgine 


offered resistance to the fall of the water in the pump, as that the | 
water in the pump resisted the rise or fall of the bucket or plunger ; 


but this and many other points cannot properly be discussed or 
even enumerated with due re, for your space. 

I believe I have shown that the idea of resistance is a result of bodily 
sensation and of nothing else. Now let us proceed to consider the 
evidence going to show that matter isop) tobeing put in motion. 
On what evidence does such a proposition rest? Can it be shown 
that there is in this world a single particle of matter which is not 
in constant motion? Itrownot. To assumethis would be to assume, 
for one thing, that absolute zero existed. It would be to assume that 
all gases would become solids, that no such things as heat, light. 
electricity, or magnetism existed. Shall I be accused of begging the 
question if I state that the normal condition of matter is to be in 
motion? Now let me ask further, is there the slightest evidence 
that matter can offer any resistance to motion? The obvious 
answer will be, take a mass of iron weighing 100 tons, and you 
cannot move it by pushing it. Therefore matter does resist 
motion. This is very crude, but sufficient to express the popular 
notion. But the answer is, that although I may not be able te move 
the whole mass, yet that if I have expended any force upon it—I use 
the word force b for the t itis the only word which will 
be intelligible to your readers—that force must reappear in the form 
of heat, that is to say, certain particles of matter in that mass will 
be thrown into more rapid motion than they were before. This 
is the received theory of the conservation of energy. It is not 
now assumed for the first time. There are many varieties of motion, 
that of change of place on the surface of the earth being the most 
familiar to our senses; but it does not follow that because this 
particular of motion is not set up, no motion whatever takes 





place, But let us suppose a molecule freely suspended in space, | 


and ask ourselves what reason we have to suppose that this 
molecule possesses the power of resisting any tendency to motion 
im upon it? Again, is there any reason to believe 
that even the smallest possible force will not suffice to 
move the largest possible mass? It is well known that if 
the Great Eastern was lying in still water and a bluebottile fly 
settled on her deck, the mighty ship would sink until she displaced 


as much water as represented the equivalent of the weight | 
I could go on at great length to adduee arguments in | 
proof of the fact that matter does not|and cannot resist motion, | 


of the fly. 


but I am content to hasten on, because I believe no modern 
philosopher will controvert the statement I make. 

What then is the substitute: which I propose for work, resist 
ance, energy’? How can I, having relegated these things to the 
limbo of the old world theories, where the four elements, air, earth, 
fire, and water, enjoy a happy time in company with Phlogiston 
and the matter of light, find it possible to say that the existing 
laws of matter and motion are true? The answer to this is supplied 
by my theory. Icall it mine, because, although the idea it involves 
has no doubt long been floating about in the scientific world, I 
*~ believe I am the first to put it into even a tolerably complete 
form; and here I must beg your readers to bear in mind 
that it is next to impossible within the space available in the 
correspondence pages of any journal to state such a theory so 
clearly, and to back it up with such a mass of evidence, as will 
carry conviction to minds fully impressed with the belief that 
matter resists motion, and that work must be done in overcoming 
this resistance. It must suffice me that, thanks t¢ your courtesy, I 
am able to state my views to thousands of readers, among whom 
no doubt will be found some of greater ability, and blessed with 
more leisnre and -opportenity, than fall toe my lot. And of these 
some, let me hope that one or two may be disposed to fill up the 
gaps which I must leave, and to render that a complete picture 
which leaves my hand an imperfect sketch; and so without farther 
preamble, I proceed to the enunciation of my views. 

My first proposition is, that in the universe, as we know’ it; 
there is nothing but matter and space; and, secondly, that 
motion is a property. of matter and inseparable from it under 
existing conditions. These are two main propositions which I 
venture to regard in these pages at least as axioms. As secondary 
propositions, I add that motion may be of various kinds, and 
that matter may move in several ways at once. Thus, the parti- 
cles of a shot may be vibrating or hot, while the projectile is 
flying through the air, or a wire may be heated and electrified at 
the same time. Furthermore, certain kinds of motion exist 
which can only be communicated to a body by another body 
already possessing that kind of motion—as, for example, we 
cannot transmit an electric current unless we have some electri- 
fied body to put in contact with the wire—while other kinds of 
motion are easily changed. Thus, the ordinary and well-known 
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motion of translation is readily degraded to the condition of heat, 
and heat can cause a motion of translation, as when a bar is 
lengthened by expansion. Lastly, all forms of motion tend to 
become diffused. A notable example of this is found in that 
form of motion known as heat. Sir William Thomson has shown, 
by one of the most splendid examples of reasoning on record, 
that heat is gradually undergoing a process of degradation. That 
is to say, it is continually tending to become less and less 
intense. Intensity of heat simply means again, in conventional 
words, that a given body intensely heated contains more heat than 
a colder body, and the tendency is to diffuse this heat ; and soa time 
must ultimately arrive when the universe being all brought to the 
same temperature, there will practically be an end toits existence, 
as we understand existence. 

Now substitute for heat the word motion, and we have the 


the higher to the lower forms. It is an inseparable conclusion 
from Sir William Thomson’s theory that the universe must have 
been created ; that.is-tosay,it-could not have existed from the 
beginning as it exists now. In the same way I assume, that when 
matter was created and endowed with motion, that motion was 
not equally distributed; that, in short, some things possessed more 
motion than others, but a constant tendency exists to a uniform 
distribution. 

I will now try to show what energy, as it is called, is. It is 
nothing more or less than the quantity of motion contained in a 
body. These are the precise words used in most text-books as a 
definition of momentum, but they do not mean quite what I mean ; 


_ however, I must suffer thie to pass und hasten on. Let us see 
what this quantity of motion has to do with work. I can take 
nothing better for illustration than a flying projectile. That pro- 


jectile has obtained more than its share of motion, and it cannot 
stop until it disposes of that motion, Let the shot strike a target, 
and we come at once to the gist of my theory. 
the shot does work on the target by overcoming the resistance of 
its particles to motion. This is flatly opposed to my theory; far 
from the particles offering resistance to motion, they‘accept it as 
quickly as they can get it, and by the process of 
which I have alluded, the whole of the motion stored up in the 
shot is absorbed from it by the molecules of the target, and thus 


target. 

It is here necessary to illustrate my meaning, and I find it very 
difficult to do so in popular language which shall at the same time 
be accurate. But I think the following will explain my meaning 
pretty clearly. 

Take a glass tube and fill it with distilled water, let it stand 
vertically, with its upper end open. The water represents our 
target. Leta small crystal ofany soluble salt fall into the water, 
and what results? If the crystal be small and the water deep, the 
salt will never reach the bottom ; it will be dissolved by the way. 
Here is a thick target and a small shot. Reduce the depth of the 
water, our crystal reaches the bottom. Here is a thin target. 
Keep the depth as before and use a larger crystal, it reaches the 
bottom. Here is a heavy shot penetrating a target which a light 
projectile could mot get through. I hope the analogy will be per- 
ceived between the power of a target to absorb motion and that of 
water to dissolve = crystal. 


usual sensc. We have a power of absorbing and degrading motion, 
and it is quite obvious that no necessity exists for any other power 
of resistance. Nor, in fact, could any resistance operate effectively 
in takin 

diffused b 


shot would recoil as fast and as far as it came. I should wea 


already too long. If you will grant me space, I hope, in one more 
letter, to say my say to the end. ce 8 
London, January 13th. 


TESTING STEAM ENGINES. 
Srr,—Mr. Farey’s letter of the 2ist December has supplied me 











I am willing to admit that in very careful and competent hands 
| his method of measuring water may be used with satisfactory 
| results. It must be admitted, however, I think, that unless 
| peculiar caution is observed very grave errors may be introduced ; 
| for example, a mistake of jin. in the measurement of the head 
| will make am enormous difference in the quantity delivered. I 
| sball pass over this point, however, and assume that the measure- 
ment of water by Mr. Farey’s system, although an expressly 
| — operation, is still feasible in, as I have said, competent 
D 

| Tnow understand what Mr. Farey means by the inaccuracy of 
| indicator diagrams, but I do not understand what the well-known 
| fact to which he refers has to do with the matter in hand. 

|  Inext come to the remaining point in pw between us, viz , 
| should the terminal or initial temperature of the steam be used in 
| making our calculations? I say the terminal, Mr. Farey says the 
initial ; let us see where the truth lies. 

Some time since I had occasion to examine and report on the 
performance of a condensing horizontal expansive engine working 
up to 180-horse power indicated, the initial cylinder pressure 
being 120 1b. on the square inch. ‘The load was very constant, 
the engine being engaged in grinding. The expansion was effected 
by a second eccentric and cut off slide on the back of the main 
slide, and could only be altered by hand. The slide screw was 
set to cut off at one-twelfth of the stroke, and the indicator 
diagrams showed that this result was fairly obtained. The 


| 





and that of the injection water 35 deg. Fah. I did not measure 
the condensing water but only the feed, and the consumption of 
steam per indicated horse-power per hour was almost precisely 
26 Ib.; the boilers evaporating 9 75 lb. of water per pound of good 
Welsh coal from feed at 122 deg. I satisfied myself by careful 


steam was not superheated. Let us see with these data before us 
what quantity of condensing water would be required, according 
as we take the initial or terminal temperature, First then for Mr. 
Farey’s plan, 


units. Let us for convenience call them degrees. The tempera- 
ture of the escaping condensing water was 80 deg.; therefore, each 
pound of steam gave up 1221 — 80 = 1141 deg. (units). But each 
pound of water in rising from 35.deg. to 80 deg. took up 80 — 35> 


45 deg., consequently each pouad of steam represented “oi 
25-44 lb. of water, assuming, of course, that all the heat went 
inte the condenser from the engine. The total consumption of 
condensing water per horse-power would, therefore, be 25°44 x 26= 
661°44 Ib. per hour. Bat fom this certain’ deductions have to be 
made of an extremely vague character. In the first place, it is 
almost impossible to say how much water ‘was condensed in the 
cylinder by radiation and other causes. In the second place, we 
have to consider how much went in the performance of work. A 
horse-power is 33,000 lb. raised a foot. A heat unit is 772 lb. 
raised a foot. Therefore, 33,000 4272 units, represent a horse- 


“772 


power per minute, and 42°72 x 60 = in round numbers 2563 units. 
Now according to the received theory, steam is condensed or turned 
into water in the performance of work, in order to supply the heat 
required for work. I believe this theory to be erroneous, but I will 
let this pass for the moment, The steam was, as I have said, ex- 


panded 12 times, conseqaently the terminal pressure was : = 


11°25 in theory. The indicator cards showed a somewhat greater 
pressure than this, but it was difficult to iran the precise 
moment when the exhaust first opened, Still, I think I am justi- 





statement that motion is continually tending to be degraded from | 


We are told that | 


ation to | 


all the motion in the projectile is distributed on the mass of the 


Here, then, we have no resistance offered by the target in the | 


the motion out of the shot; either the motion would be | 
y the breaking up of the shot, in which case its own particles | 
would degrade motion by transferring it to air or earth, or else the | 


your readers were I to say more at present, aad this letter is | 


with information which clears up some points before obscure, and | 


diagrams were very good, the cylinder was jacketed and drained, | 
the vacuum was 25}in., the condenser temperature being 80 deg., | 


observation that the percentage of priming was only small, but the | 


The total heat in steam of 120 + 15 = 135 Ib. absolute is 1221 


fied in assuming that the usual pressure was approximately 12 lb, 
; on the square inch, The total heat of steam of this pressure is 

1176 deg. (units), and its sensible temperature is 202 deg.; deduct- 
ing 202 from the initial temperature 1221 deg., we have 1019 deg.; 
| consequently each pound of steam in the cylinder in being con- 
| densed gave up 1019 deg., and ae = 2515 lb., as the quantity 
of steam condensed in the performance of work per horse per hour. 
' It follows, then, that the delivery to the condenser of the engine 
in question consisted of 23°485 lb. of steam, each pound containing, 
| according to Mr, Farey, 1141 deg. available units of heat, to be 
| surrendered in the condenser, and 2°515 lb. of water, containing 
| per pound, on the same authority, 122 deg. The totals stand then 

thus 4 23°485 1b. of steam surrender 26,796 3 units, and 2°515 Ib. of 
| water surrender 306°8, the total being 27,103 units, omitting frac- 


27,1035 


| 
} 


tions, and 602°2 lb, of condensing water per horse per 


hour, / 
Now in my opinion this calculation rests on an erroneous 
assumption. Ido not believe that steam is condensed in the 
performance of work, for I eannot see how one portion of tlié 
, whole mass of steam contained in the cylinder should be singled, 
| out and turned to water, while all the rest retains its present 
condition of steam, and the diflivulty of explaining this pervades 
all explanations of the theory of the steam engine that I have seen. 
What does occur, in my opinion, is this —the steam loses temperature 
through its entire mass, and thereby loses pressure according td 
well understood laws applying to the expansion and contraction of 
gases, and the water which no doubt forms in cylinders is thé» 
result of cooling due to the condenser, &c. Under these cireum- 
stances it occurs to me that we must regard the temper ture of 
steam as it leaves the cylinder as the real factor in our calcula- 
tions, and this being so, we have no right to make any deduction 
whatever for water resulting from the performance of work, 
Accordingly I would proceed to make my calculations in the follow- 
ing way ; I should take the terminal temperature of the steam at 
12 1b, on the square inch, viz.: 1176 deg. (units) and 1176 deg. x 265 


30,576 and i =677°'2 lb. of condensing water per horse-powér 
per hour instead of 602'2 as given by Mr. Farey. 

Mr. Farey will say, and very properly, that Lies I have made no 
| allowance whatever for the work done in the eylinder. To which 

my answer is, that in a non-condensing cylinder the terminal 
| temperature cannot be that proper to the ratio of expansion, 
but some lower temperature. In a word, we cannot have-steam 
escaping from the tinder as a gas, but as a-saturated vapour, and 
its contained heat must be less than that ‘proper to the pressure, 
, Unfortunately, it is next to impossible to determine how much 
less, because the question _is*rendered complicated by the werki 
conditions, Thus, in the engine I.am referring to, the termina 
pressure was a little higher than itought to have been, simply as the- 
| result of the evaporation of water condensed during the early part 

of the stroke as a consequence of radiation to the condensef, 
| although the average pressure, taking in the whole diagram, was 

more than 2 1b, less than it ought to have been. 

Tbe conclusion at which I arrive, therefore, is that it is next te 
impessible to pick out exactly how much heat has left the éteam 
in the performance of work, and how much remains to go to the 
| condenser. It is, of course, very easy to assume that so much 
| water goes to the condenser as a result of work, but there is no 
| certainty on this point. 
| Ofcourse, Mr. Farey may say that this does not matter. The 
steam has lost so much heat, and the condensing water required 
will be so much reduced, no matter how the reduction is obtained, 
| I grant this, and I also admit that, if I take the terminal tempera- 
| ture alone of the steam, I shall not get a correct result. But is it 
| certain that I shall get/a correct result if I do make the deduction 
| for work, and employ either the initial temperature with Mr. Farey 

or the terminal temperature which I prefer? The whole question 
, turns on how much ought to be deducted. | I have tried to éxplain 
that the influence, of condensed water, due to cooling and re- 
| evaporation, so mixes itself up with the facts that it is almost 
impossible to know exactly how much steam and how much water 
goesintoacondenser, But there is yet another point for considera- 
tion. The units of heat ina pound of 135 Ib, steam are 1221, but the 
units in a pound of 121b. steam are but 1176, or 45 per pound less, 
; What becomes of this heat? Mr. Farey quietly ignores it. ~You, 
| Sir, say that it is available for the performance of work, and that 
| in so far it reduces the quantity of work-water+—to coin a phrase 
; sent into the condenser. With deference to Mr. Farey and-your- 
self, I hold that both are wrong. I conceive that the whole of this 
| heat, and much more, is used up in performing internal work in. 
| the steam which is not useful work in any way. Let me quote thé 
following passage from Isherwood’s ‘‘ Experimental Researches on 
Steam Engineering,” vol. ii., page xix. :—**‘ All late investigations 
in thermo-dynamics show that, in the dilation of all substances; 
including the fixed gases, a certain quantity of heat is transmuted: 
| into internal work upon the elementary molecules, additional to 
| and independent of the quantity transmuted into external work 
| upon foreign bodies. In other words, if any substance be allowed 
| to dilate in such a manner that its dilation does no external work, 
it will, nevertheless, fall in temperature by the transmission of 
# portion of its contained heat into interior work upon its o 
molecules.” Mr, Isherwood then goes on to refute arguments base 
on Joule’s well-known experiments, which are opposed to his views, 
and continues, ‘‘A just analogy, therefore, allows the presumption’ 
that steam which liquifies by the slightest abstraction of heat and 
as iderable cohesion departs immensely from the state of a per- 
fect gas, and when freely expanding undergoes much condensation, 
due to the transmutation of a portion of its heat into internal 
| work done-upon-the particles in overcoming their cohesion ant, 
separating them to a further distance apart.) Nor is this conclusi 
opposed to the fact that, as a given weight of steam 9 
higher temperature possesses. more heat than the same weight at 
a lower temperature, the change from the one to the other by 
expansion must be accompanied by an evolution of the difference 
between these quantities ; for the heat transmitted into internal 
| work during the change is so great as not only to absorb the quan- 
| tity evolved by it, but an additional quantity, to be obtained only 
| by the condensatidn of a portion of the steam.” 

Now; if: the preceding statements are true, what, I ask, becomes. 
of Mr:-Farey’s system? We find at oncethat the deductions te 
be*made for work-watér are entirely uncertain, and that ase 
avo no absolute result of the least scidntific value can be ob 
tained. 

But there is this good point about Mr. Farey'’s system, that if 








= | weadopt the plan which I suggest, and use solely the terminal 


temperature, without any deduction for work-water, we get at 
once a Very fair means of comparing the relative performances of 
two engines, because the quantity of work-water, so far as horse- 
power is concerned, will practically be nearly the same in alt 
cases, and the remaining errors are not serious enough to affect 
the results, unless, indeed, the conditions under which the engines 
we wish to compare operate, are very dissimilar. 


Liverpool, January 15th. H. D. Jones. 





Sir,—In reply to the query of your correspondent ‘‘C.,” the 
cause of steam entering the cylinder after it is supposed to be cut 
off is leakage of valves, which exists to such an amount as few 
engineers are aware of; it is, however, well understood by the 
better informed engine-drivers in Lancashire and Yorkshire. If 
“©.” can refer to THE ENGINEER, vol. 36, page 389, Fig. 9, he will 
see a diagram, the shaded portion of which diagram represents the 
steam that has escaped after the cut-off valve had closed. I have 
been writing an essay on that subject—its consequences and 
remedy—but have been obliged to liy it aside for a time. When 
completed you may have an opportunity of laying it before your 
numerous readers. Wm, McN, 

Rochdale, January 17th, 
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JACKETED CYLINDERS, wart ah 
S1r,—Allow another correspondent to add to the history of the 
portable engine on this subject, and to say that the portable engine 
which gained the prize at the Gloucester Show in 1853 made by 
Messrs. Clayton and Shuttleworth had a jacketed cylinder ; and 
that about that time they patented the application of a jacketed 
cylinder in the smoke-box, under which patent the prize ¢ of 
1854 at Lincoln and ’55 at Paris was made, In 1857 Messrs, 
and Co., of Lincoln, jacketed an outside cylinder on the fire-box, 
and utilised it further by placing the safety valve on it. In 1858 
Messrs, John Gray and Uo., Uddingstone y Glasgow, heated the 
cylinder by forming the safety valve in the steam chest, and con- 
necting with it the throttle valve and steam stop-valve. — 
Messrs. Clayton and Shuttleworth have connected the jacket— 
(1) with the steam in the boiler; (2) with the steam on its way to 
the cylinder; (3) with the exhaust steam; but the first is their 
ordinary plan. ay 
Messrs. Crosskill, of Beverley, have adopted a combination similar 
to those named as being used by Messrs, John Gray and Co, and 
Robey and Co., illustrated in your pages ; but I question whether 
there was any application of a steam jacket to the portable engine 
prior to that recorded above in 1853. IMPLEMENT MAKER. 
January 13th, 
S1n,—Seeing in the correspondence columns of your issueof 
January 5th that a Mr. M. Ridley, of Grantham, claims to have 
shown at the Royal Agricultural Society’s Show, held at Plymouth 
in 1865, the first steam jacketted cylinder engine, we would say, 
Sir, in answer, that years before they were made by us. At the 
Royal Society's Show, held at Carlisle in 1855, not only did we 
show, but we also gained the first prize of the Society against all 
other makers, doing a duty never yet excelled with our patent steam 
jacketed expansive portable engine with tubular boiler. For 
nearly fourteen years we held the Society’s first prize with steam 
jacketed cylinder engines ; and in 1867 at Bury St. Edmunds, our 
J4-horse power double-cylinder portable jacketed cylinder engine 
exceeded the duty performed by all other makers. In conclusion, 
we would say that jacketed cylinders were not at all a new thing 





to us when Mr. Ridley showed in 1865 at Plymouth. In fact, we | 


have made engines with jacketed cylinders for the past twenty- 
four years, which engines have given universal satisfaction wherever 
they have gone. We enclose catalogue, and would draw your 
attention to the prize list on the third page. 

Thrapston, January 13th, TuxrorD AND Sons, 





THE ADMISSION OF AIR TO FURNACES, 
Sin,—Your correspondent, “J, E, W.,” in last week’s impres- 
sion states: “It is, therefore, clear that under ordinary 
conditions 10 1b., and, under the very best,/11 Ib. of water per pound 
of coal are impossibilities.” In answer to his statement it will 
probably be the most satisfactory if I quote an instance when and 
where such results have been obtained. 

Shortly after the opening of the steam factory the Admiralty 
set up a marine boiler in the Dockyard, Woolwich, tor the purpose of 
testing and determining the steam-producing qualities of different 
kinds of coal for use in her Majesty's navy. ‘This boiler was fitted 
with accurate appliances for regulating and indicating the work 
done by evaporation, It was of the old flue type that was used 
previous to the introduction of tubes ; priming could not occur 
with this class of boiler; the furnaces were of the ordinary kind, 
and during the trials were worked by a competent man, the steam 
escaped by an open pipe without pr.ssure, the feed-water was 
supplied from the main at the common temperature and admitted 
to the boiler through a tank of a given capacity ; the duration of 
each experiment was from eight to ten hours; the results varied 
considerably, according to the quality of the coal. As most of the 
colliery owners sent samples the value of every class of coal was 
ascertained. The results showed in some cases as low as 7 lb, of 
water per pound of coal, whilst sometimes they were as high as the 
following :— 

Date of Trial, December 4th, 1844. 





Pounds of water Cubic feet of 
evaporated to 1lb. of | water evaporated in 
fuel consumed. | an hour. 


Calculated 4.),..1, | Calculated | ,, Description of fuel. 
as tha Calculated atthe Calculated 





at the at the 
actual c actual 
constant constant 
temperature tomnporelans temperature tompanab 
of the 100 de of the loud 
feed-water. &- | feed-water. eg: 
122) 12°87 53-97 Lewis’s Merthyr 


wer | { (handpicked). 


These figures are from the official records of the trials, a copy of 
which I have in my possession, and I think they may be taken as 
acase in which ‘‘ observations are accurately made and rightly 
interpreted.” 1041b. of water per pound of coal was a common 
result in these trials, W. A. Martin, 

17, Charterhouse-strveet, Holborn-circus, E.C , 

London, January 10th, 








PRELIMINARY EXAMINATION OF PATENTS, 

Str, —I propose now to recapitulate the several points contained 
in the previous letters, in order to present the whole argument in 
a connected form, so that it may be judged of asa whole. With 
this view it will be convenient to arrange the argument under its 
two divisions—negative and positive—that is to say, (1) against the 
proposed change, and (2) in favour of the existing system. 

The first point urged in the argument against the proposed 
change was a short protest pom the policy of repression, avowed 
in the debate in the House of Lords, and involved in the provisions 
of the Lord Chancellor's bills, the objection to it being that it 
might alienate and practically expatriate some of our best 
mechanics, But the main objection considered had reference to 
the obstruction, that must necessarily be caused to the progress of 
valuable poem, for the promotion of which a latent law exists, 
just as a law of copyright does for valuable books. According to 
the proposed plan there would be an official inquiry into about 1500 
applications every year that are now voluntarily abandoned. Here 
would be a misapplication of examining power, to say nothing of 
vexation and expense, Then comes the natural difficulty in many 
cases in determining prates of novelty. There is first the 
intrinsic complexity of the inquiry, which was illustrated by a 
reference to two recent cases, not easily decided even on evidenco 
and after argument, In one case the principles on which legal 
novelty is to be determined were elaborately discussed in the 
judgment by the Master of the Rolls, And in addition to this 
there is the disadvantageous position of the applicant in his 
liability—under the pereren system—to evidence of old patents 
and users being producible against him, but probably none in his 
ang ovens to be Spt of ow] invention. 8, examiners 
are naturally inclined to give undue importance tu general state- 
ments in old specifications, This has been abundantly experienced 
under American practice. 

Preliminary examinationinto novelty wasshown to be unnecessary 


here, by a comparison of the jon of rejections in Ameri 
with that of our voluntary po dnl ? 2 


_ The figures in the two cases thus compared showed the propor- 
tions to be equal, thereby P wire. that our self-acting principle of 
voluntary abandonment effected as much here as the examination 
and rejections did in America. Reference was also made to the 
large number of American _— granted for inventions found to 
be of doubtful novelty, and in many cases pslpellz anticipated by 
prior specifications and other publications, by showing the 
practical insufficiency of the system to insure novelty. 

Attention was drawn likewise to the fact that both in France 
and Belgium preliminary examination into no 


f strongly 
repudiated, and rejecte eee af 2 their 
legislative chambers. ant with reference to modern patent laws 





in our colonies, it was stated that these followed the British system, 
and did not in any instance such examination, By the argu- 
ment in favour o system duly worked is meant the grant- 
ing of patents on a provisional specification without 

To eek this 8 eee be phy Stasnt F , 80 as 

wor. system rly is requi con! 

to insure in each case des statement of the end proposed and 
the essential means of attaining such end, but to exclude all general 
statements beyond this, thereby preventing the abuse of indefini itely 
extending the limits of the invention in the final ar to 
the prejudice, it may be, of some other independent inventor, whose 
date is after the filing of the Bake greg peter and before 
that of the final document belonging to the same invention. A 
doubt was suggested as to the possibility of working this system 
properly and efficiently without the introduction into the Patent- 
office of persons specially qualified to deal with specifications, 
instead of relying on what the law officers can find time to do. 
It was also suggested that notice of prior applications of interfer- 
ence should be given to applicants, should such exist in the office, 
and that better provision is required for hea cases of oppo- 
sition. It was likewise suggested that as, since 1852, the indexes 
have been broken up into separate years, they require consolidating, 
and as at different periods they have been constructed on different 

lans, they require to be made uniform, and on the best plan. 
Facilities jor reference at the library should be increased, 

In trying patent cases, the present be ag in bi the 
facts before the court might be diminished by the greater clearn¢ 
of specifications, due to more effective control, as suggested. is 
the isions in the Judicature Act for references, and the 
employment of assessors, might be called in aid, For these and 
kindred purposes, the library might be greatly utilised 


Such is a connected view of the argument, 1 ve and positive, 


contained in the previous letters, and which I now submit-to the | 


attentive consideration of your 
tion at 


readers, in the hope that it may 
8 ng a better understanding of the ques- 
sent raised on the confessedly difficult subject of patent 





tnow only remains that I k you most cordially for your 
indness and courtesy in allowing me so large a space in your 
valuable columns. WILLIAM Spence, Assoc. Inst. C.E. 
8, Quality-court, Chancery-lane, London, 
January 13th, —_— : 
CHARACTERS BY WHICH SOME PERFECT SQUARES MAY bE 


DISTINGUISHED. 
S1k,—If in any sum we agree to represent by 6 the first figure.to 
the right, and by a the sum formed by the figures, the 
square of this sum will be of the form 
(a + bP? = a? +2ab +P; 
in which « represents the tens, and / the units, Let 4 = 5, the 


formula becomes 
(a + 5)? = o? + 100 + 2. : 
But a? =a multiple of 100, and a + 10 = a multiple of 100; 
therefore a? + 10a + l? =a multiple of 100 + 25; or the square 
of sum terminating in 5 will have 25 for the last two figureson 
the right. Conversely, if a sum terminating in 5 is not preceded 
by 2, that sum is not a perfect square. ; 
We know that in any perfect square the first figureon the right 
represents the first figure to the right of the 3 also, 5 is the 
only figure whose square ends in 5. Therefore, any square ending 
in 5 must have 5 to express.the units of the roots; but the square 
of any sum terminating in 5 must have 25 forthe two last figures 
to the right ; therefore, unless in any sum terminating in 5, that 5 
be preceded by 2, that sum is not a perfect square. 
We will examine the first part, a? + 2a), of the formula 
a? + 2ah + /*. This we have seen may be written 
a +10a,.=a(a + 10) 
in which @ represents a multiple of 10; therefore a (a + 10 = 
multiple of 100. eae a this in the following form :— 
a(a+19)_ = 
100 a (a' +1), 
making 100! = a, So that, in any perfect square ending in 25, 
the preceding figures—i.e., corresponding to a'(a' + 1)—form a 
sum produced by two factors, equal, one to the number of tens in 
the root, the other to that number + 1. If, for instance, we have 
the sum 4225: The figure of the units in the root must be 5. Let 
us cut off 25; there remains 42, composed of two factors differing 
by 1, the smaller expressing the number of tens in the root, 
42 =6x7. Vv 4225 = 65. : 
Conversely, if any sum terminates in 25, preceded by 4 sum re~ 
solvable in two factors differing by 1, that sum hd asi aaa 
We have seen this sum can be written under the form-~ 
a’ (@ +1) x 100 + 25°=; 
or, making 10 a' = a, 
*=a(a + 10) + 25; 
or, ‘ 
a? + 10a + 25 = (a + 5)? é 
Therefore, in any sum terminating in 25, the g figures 
must form # sum resolvable in two factors differing by 1, or else 
the sum is not. a perfect square. . This gives us, in a few cases; a 
rapid means of extracting roots. For instance— 
yd 99,900,025 = 9995, 
by considering 999,000 = 999 x 1000 ; or, moxe genérally 
sum is formed by 25, preceded a / numbér of 
preceded by an equal number of nines, the. 
the sum formed by the number of nines 
instance— 


when a 

oughts 

ice root is equal to 
ollowed by 5. 


7 9025=95; +f 990,025 = 995, f 
In a like manner this furnishes us with a simple means-of sq! 


any sum ending in 5; we simply multiply the preceding sum | 
by itself + 1, and write 25 at the right of the product, For 


instance—- 
353 = 2 x 14 = 12 
+ 25 
1225 
952 = 1025, 


These characteristics are only of practical use when the resolutions | 


into two factors may be done mentally. They present this interest, 
that they are the only characteristics by which a perfect square’ 
may be distinguished without actually — = root, 

OHN W. 





BARNETT, — 
SAFETY VALVES. nee 
Sir,—In Tue ENGinrer dated August 25th, and at page 125, you 
ive an engraving of the safety valve chest of the exploded boiler in 
fLM.s. Thunderer, ter a careful examination of the same, I 
imagine I have noticed a defect in the construction of these valves, 
and which may have been ‘‘the atom which broke the camel’s 
back” and burst the boiler... It is this—the valves are each, I be- 
lieve, three-leaf ones; well, leaf seems to project from din. to 
Zin. below their respective , and as expansion would have full. 
play in this particular place, I ask if it is possible that the exces- 
sive expansion of the unconfined portion of each valve’s leaves may 
not have locked each valve firmly on its seat and thereby prevented 
their rising? At any rate, I do not consider the projections to be 
of any use ; in fact, they are the reverse, as owing to their exposed 
position they are liable to extra expansion, and also to be coated 
with any foreign matter which may be about. 
H.LC.M., R.S., Fei-Hu, Tientsin, China, Nov, 18th. 








A MARINE BOILER EXPLOSION. 

S1k,—In your concluding remarks on the above catastrophe, the 
soundness of which, no doubt, all engineers will agree, you say 
“perhaps some of our readers can throw some light on the mat- 
ter.” By the evidence, as reported, we do not know the correct 
state of matters. From my experience, if the condition stated in 
evidence existed a quarter of an hour before the explosion, it 
een ces there are tee was 
the cause of the explosion; therefore, there are two points in the 


For’ 


sale 


‘| summoned by a.¢i 


things stated inthe evidence which should bear some explanation 
before your correspondents attempt to prove any abstruse theories 
with regard to this explosion:Firstly, why were the main feed 
cocks open two hours before the feed pumps could be worked ? and, 
secondly, why were the stop valves ‘on the boilers closed at the 
time of the explosion, for I take it there is a stop valve at the end 
of steam pipe in the engine room? As these preliminary arrange- 
ments are so different trom the usual practice, and irregular with 
new engines and boilers, an explanation ‘would oblige me. 


MARINE ENGINEER. 
Liverpool, January 13th. 


TURBINE AT WALTHAM ABBEY ROYAL‘G@GUNPOWDER FACTORY, 
§1z,—In reference to this turbine, which we see is described and 
illustrated in your issue of December Ist last, we beg to say that in 
the year 1859 we designed and erected ope of these turbines for 
| driving one of the press-houses at the al Gunpowder Mills at 
| Ballincollig, near this city. It is on the very same principle and 
| construction, but only 2%in. diameter. It is also fitted with the 
circular sluice as described, but as the head is constant it has not 
| needed any governor. It has always dong its work well and given 
| full satisfaction. It is a remarkable fact that when it was recently 
examined it was found that the step bras§ which was put in, over 
seventeen years ago, has never been replaced ; it was working all 
| that time, and without any lubrication under water. Thetoe of 
| its upright shaft was slightly reduced, but more from corrosion 
| than work. The upward pressure of the water actuating it balances 
the weight of the revolver, and the loss of power from friction or — 
; Wear and tear is very smail, In the yea 1854 we manufactured 
' and ereeted another on the Fremont prindiple in the same faetory 
| for dtiving the saw mills. It is still at work and doing fairly, but 
We prefer the newer one for its many ra sae 
Cork, January 10th. RICHARD PERROTT AND SONs. 

















z / PHOSPHOR BRONZE, 
eSim,—With reference to the various ¢pinions formed by your 
porrmmoncaots as to the economical use of phosphor bronze against 
brass; I wish to say that I have made sonie experiments with.very 
good results with Nos. 7 and 9 of that 
sco Les troubled with the footstep of latge upright shaft, the foot 
of which is 12in. diameter, and running at 100 revolutions per 
minute. After various trials of brass, gua metal, \c., I turned my 
attention to phosphor bronze. It has now been working ove? two 
ears-and a-half without showing the least signs of wear ; itis fed 
ty castor oil through a tube to the centred of the foot. I have also 
sed the metal for false teeth in a few wheels that have been 
broken, the expense being much-less than wrought iron, as.they 
can be gast and putin without much trouble. JAS, WHALLEY. 
London Rice Mill Company, 11, Great Tower-street, . 
January &th, ; 
E WATER POWER IN I®DIA. 
Siz,—In reply to ‘‘ Aquarius’s” inquiry respecting Léffel’s 
i g to say, as a practical millpwner, that they are the 
best class of wheel for giving the required power from the available 
supply of water. I have had a 20in. wheel, working on a~27ft. 
fall, for the past five years, driving Indian corn and oatmeal.mills, 
four pairs 44t. Gin. stones, power of wheel 35-horse power, with 
781 cubic feet of water per minute; alsé a 23in. wheel om-25ft. 
fall, driving flour mills, six pairs 4ft. 4in. stones, and all other 
machinery, about 40-horse power, with! about three-fourths the 
uantity of water, and without doubt giving the power as stated 
in catalogue. In fact, I find it the best ¢iass of wheei that.can be 
erected wherever water power is available. In this case ““Aqua 
riug” states that there is a variable supply: a portion of the yea: 
he has 550. horse power, about eight months, and 3u0 to 350 tue 
remaining four months. I certainly would advise him or his com- 
pany to adopt the four wheels, which can) be worked together, and 
in time of light water he might use either two or three, according 
to cireumstances. If he could command the average supply the 
year through, I would not hesitate in adyising him'to use the one 
large Wheel, or two of the required power. .I would recommend 
him touse two wheels that would give 300 to 350-horse_ power, 
and two smaller ones to give the balance of power required. ~ Our 
Indian friend can, of course, please himself with regard to the 
selection of sizes. As far as my experience goes, I have not-Had to 
expend one shilling on repairs on my two wheels, which are work- 
ing from@ne year’s end to another, night and day ; and from what 
I can lear of other makers’ wheels, this appears to be excellent in 
every respect. They do not require much attention beyond the 
simple oilimg of the bearings, which are few, and all above the 
water, The toe, which is a source of annoyance in other turbines, 


tal, Some three years 









is not with one, as the wheel is so petfectly balanced when at 
work that. the wéar is ni/. [am much gurprised it has not taken 
a deeper root jar’ of all kinds in theUnited Kingdom. am 
sure Egives, at the very least, about 80 per eent. of 
efficiency frox ‘the water expended, An@, in conelusion, F must 
say, the shareholders’ capital could not be expended in abetter 


motor ; and for sueb.a purpose as spinning and weiving, we, bave 
the speed at once to drive the line shaftihg without any multiply- 
ing gear. The usual connecting geur is of the simplest form. 
Without complication, the speed of the wheel is very regular and 
uniform; tail or backwater does not affect this: wheel to6 any 
great extent. There is a 52in. wheel by|the same makerg_work- 
Ang a few miles from my mills, on an 8ftj fail, driving seven_ pairs 
ot 4ft. din. mill stones, on wheat and all other machinery. During 
the late floods, water has been 3ft. to 4ft. deep at the tail race. 
The wheel maintained its regular speed throughout; the machinery 
in the mill requires the full force of the;wheel, which is 42-horse 
{power ; however, the wheel is able to diive all at little ovér half- 
| gate*when it is free from tail water. There are several of these 
wheels driving large flax and woollen factories, each giving-satis- 
faction, ~ Hoping my experience of thes¢ wheeis will induce your 
ee epepondent to adopt them in preference to any other 
kind m of wheel, I may mention, ig conclusion, that Messrs, 
J, MeKenzi and Sons, Limited, engineers, are the sole agénts and 
manufactubers, Hibernian Works, Dublin. Sami. LaiaH, 

Beechfield ps Abbeyleix, January 18th. 











INSTI N OF MECHANICAL ENGINEERS. 
Sir,—I cheat nome days ago in the Z’imes an account of 
a meeting of of the above ingtitution at Manchester, 
ar signed by some Birmingham members, to 





consider the questiomef. the removal to London. It was talled 
. with the special f acting as a counterblast to the niemorial 


‘to London, signed by 558 out of 834 members, 





. 0 
who could be conveniently communicated with, out of which 834 
only 22 opposed, 1 246 never troubled to answer. About 25 
Manchester members only obeyed the summons, and separated, 
according to the Zimes’report, with a large majority in favour of 
coming to London. dt is generally understood that although a 
memorial in favour of retaining the institution at Birmingham was 
on the table ready to besigned, it was nowhere to se found at the 

ination of the meeting. . 

_ Jb woul aS ad to-an outsider that) harmony does not even 
reign n Mr, Bennett and his supporters in London, or he 
wo ‘have insulted Mr. Bramwell—who had written a 
strong » a8 he was perfectly justitied in doing, in favour of 
remaining in Birmingham—by saying that all the ** brains” of the 
institution were in the provinces, ‘I'his/ definition of our “ brain 
power,” including, as it does, the Presidgnt and about 200 mem- 
bers, will probably fill the Pullman train which leaves London 
on Thursday next to treble numbers, to’Vote in person. 

Every ‘member has a perfect right/ to his own opinion, and, 
although a North-countryman, I regpect the man who says he 
prefers Birmingham equally with hipi who prefers London. 

_ The large majority in favour of, femoval refrained from taking 
any special steps to influence members as the meeting approached, 
until the birmingham party, not satistied by the advantage 
which their proximity in the absence of proxies afforded them for 
voting, began to stump the country. A MEMBER, 


ould 
suite in 
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STEEL WORKS, 


REVERSING ROLLING MILL ENGINES AT THE NEW CLEVELAND 


IRONWORKS, BRA: FORD, ENGINEER?, 


MESSRS, THWAITE; AND CARIUTT, VULCAN 


(For description see page 40.) 
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FuuddGN AGENTS FORK THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyvzau, Rue de la Banque 

BERLIN.—Asuze and Co., 5, Unter den Landen. 

VIENN A.—Messrs, Geroup and Co., Booksellers, 

LEIPSIC.—A. TwietMever, 3 

NEW YORK —Txe Witmer and Roozrs News Company 
Beekmaw street. 
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PUBLISHER'S NOTIOE, 


*,* Next week will be published a Double Number of Toe ENGINEER, 
containing the Index to the Forty-second Volume, including a 
Complete Classificd List of Patents issued during the past six 
months, Price 1s. 








TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion, we find it to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, Le Pree igre} by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be ‘orwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. i i 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain: 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

k. L. B,—Aoseb. idge, in Scotland, 

Letters lie at our office for X., aad X. Y. Z. 

R. anno T. H. W.— The statement is untrue. 
Tue Enoineen, vol, xxiii., page 413. 

Vowcan.—We answer your question aliunost every week, There are some 
dozens of works on mechanical drawing, We regard that by Binns as the 
most generaily useful. You can vblain it Jrom Messrs. Spon, of Charing 
Cross. The price vs about 6. 

Coarection.—We fear that many of our readers may have been incon- 
wenienced by the repetition in our impression of the 12th inst. of an 
advertisement inviting, on behalf of the Bridgewater Trust, tenders for 
wagons, This advertisement was wserted dy a clerical mistake, which we 
much regret. 








You will flad drawings in 


LUBRICANTS. 
(To the Bditor of The Bngineer.) 

S1r,—Will you allow us to suggest to “‘ One in Difficulties,” that if he 
will try “the anti-attrition powder” mixed with apo! one 
tallow to two parts of powder—he will overcome his difficulties. The 
slatey nature of blacklead tends to clog and heat. The r the 
quantity of powder that can be employed as the lubricant the greater the 
lasting power Tue Patent Prumpaco CruciBLe Company. 

Battersea Works, London, 8.W., Jan, 15th, 





BAKERS’ FIRE-BARS, 
(To the Bditor of The Engineer.) 

Sirn,—Would any correspondent tell me where I can obtain some 
patent bars for the flue of a baker's oven?’ We have been using some 
tent bars which were made by Cochrane,of Woodside Ironworks, but the: 
en worn away, and upon applying to him for some new ones, he sai 
that they had given over making them; 80 if you can oblige me with the 
name of a firm who makes any sort of patent flue-bars you will much 

oblige a reader, Baker. 


SUBSCRIPTIONS. : 
Tue Enowweer can be had, by order, from any newsagent in town or 
at the various railway stations ; or ut can, of preferred, be supplied direct 
from the office, on the following terms (paid in advance) 
Half-yearly (including doul»ewumber).. .. .. £0 14s. 6d. 
Yearly (including two double numbers).. .. .. £1 9%. Od. 
Uf credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Exoinear is registered for transmission abroad, 
Cloth Cases for binding Tak Exaineer Volume, price 2s. 6d. each, 
The following Volumes of Tuk Exoineer can be had, price 18s. each—Vols. 
8, 5, 10, 14, 21, 24, 25, 26, 87, $8, 39, 49, 41. s : 
Foreign Subscriptions for Thin Paper Copves will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tuk Enoingern weekly and post-free. Sub- 
— sent by Post Office Order must be accompanied by letter of advice 
to the 
rates. 


Publisher Thick Paper Copies may be had, if preferred, at increased 


Order. — Australia, | Brazil, British 
Colum! British Guiana, Censde, Cape of Good Haze, cen” ee 
cause oS only), Germany, Gibraltar, India, I 4 J " 
— etherlands, New Brunswick, New? ew Wales, 


Zealand, Switzerland, Tasmania, yo 
a Coast of Africa, West Indies, China, via South- 
am| 

Remittance by Bill in London.—Austria, Buenos Aguas, Guten, Rnen, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Pern, Russia, 

Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5a. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines ls one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge 1s ten shillings inch. AU 

single advertisements from the country must be accompanied by stamps wn 

ment fe yee ay meemery ape be inserted with alt ae 
rity, but regularity cannot guaranteed in any case. 
cate er except wosbly ones, are taken subject to this condition. 

ApvVeRtisements caxwot Be Ixsxrtep uncess De.iverrp Before Six o’oLock on 

Tuvurspay Everine ix xacu Ween. 

*,* Letters relating to advertisements and the ishing department of the 
paper are to be addressed to the isher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue Enoineer, 168, Strand. 








MEETING NEXT WEEE. 
Tue Ixstirvtion or Crvit. Enorveers.—Tuesday, Jan. 23rd, at 8 p.m. ; 
Discussion ‘‘ On the Repairs and R Is of L ti _ 


“THE ENGINEER. 
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THE THAMES FLOODS. 

Tr is scarcely possible to peruse the recent literature of 
the Thames floods as it has appeared day by day in the 
columns of the daily press, without unbounded astonish- 
ment, The facts are the simplest possible. Ever since 
the Thames embankments have been completed the low- 
lying districts at Southwark and Lambeth have been liable 
toinundation. The misery inflicted by these inundations is 
excessive; and funds are subscribed and committees are | 
formed to distribute them, just as though the inundations | 
were absolutely unavoidable. Then we have highly 
sensational reports about the precautions taken to keep the 
floods from entering certain streets and lanes and houses, 
with dams made of boards and clay; and we know that 
poor people have been turned out of their homes in the 
dead of the night, and have lost all that they were worth 
in the way of furniture. But this goes on year after year, 
and Sir Joseph Bazalgette makes no sign, and the Board 

of Works take no action, and the Government will not stir, 
and Parliament meets and dissolves, and all the while 
nothing is done. At last, 6in. of rain fell in December, 


part | cost of less than £300, would 





1876, and we have certain very high spring tides, and 
people begin to say that the Thames Embankment has 


THE ENGINEER. 

Salo paper cusionshe ts saan on the Slstpapohien, Booed 

0 t is on t tropolitan Board 
of Works. Then, suddenly as it went Sie Joseph 
Bazalgette wakes up to the existence of things which 
have taken place under his eyes for years, and he says, 
“ Why suffer from these floods ? a few balks of timber and 
a little bit of brick wall in the proper place is all that is 
wanted to keep the Thames in its place.” May we not 
ask in reply, if this be true, how is it that Sir Joseph 
Bazalgette has not said so before? Are we to assume either 
that he was so supine that he did not care to take the 
trouble to tell Lambeth and Southwark how to keep them- 
selves dry, or that he was so ignorant of everything con- 
cerning the Thames that he really did not know that any 
less expensive work than another embankment would 
answer the intended purpose? Lest we should be accused 
of overstating the case, we reproduce extracts from Sir 
Joseph’s own report to the Metropolitan Board of Works, 
presented on the 5th inst. :—“ Within the last two days I 
have inspected many of the localities which have been 
flooded, and in my judgment it would be possible by the 
expenditure of small sums of money by the owners or 
occupiers of river-side property, not in the aggregate 
exceeding the cost of an Act of Parliament, and in far less 
time than would be occupied in obtaining such Act, so to 
raise the wharf walls, draw-docks, and stairs, as to protect 
the main bulk of the house and wharf property from 
furtherinjury. . . . The localities which have suffered most 
are in Lambeth and Southwark on the Surrey side, and the 
neighbourhood of Wapping, on the north side of the river. 
. . . The Nine Elms station of the South-Western Railway 
presents a frontage of about a quarter of a mile to the river, 
and the wharf wall has been raised above the height of the 
level of the adjoining wharves, but is still not high enough, 
and the river on Tuesday poured over this wharf to a depth 
of from Gin. to Qin., decharaitie an immense volume of 


water into the lower and thickly-inhabited districts. 
The Vestry of Lambeth in April, 1874, served a notice 
upon the railway company to raise their wharf wall, but 
this has not been done; and it is obvious that a 12-in. 
balk of timber bolted down along the top of the wall, at a 
ve saved any overfiow 
from these premises. The Brighton Railway Company’s 
goods wharf, near the new Foreign Cattle Market, 
Deptford, is another instance. This is a type of many 
similar cases. At Messrs. Johnson’s coal wharf, and at 
Mr. Toy’s forage wharf, where serious overflows took place, 
an expenditure of probably £5 each in adding a few 
courses of brickwork to the wall, would have saved any 
overflow, and there are probably a few more similar cases 
in this locality. Below Westminster Bridge, along the 
Belvedere-road and Commercial-road, are the extensive 
business premises of Messrs. Lucas Brothers, Messrs. 
Holland and Hannen, the Aylesford and Burham Com- 
panies’ wharves, Messrs. Davy and Thompson’s coal wharf, 
the Thames Dock, and others, all of which have been 
overflowed, to the damage of their own premises and the 
destruction of the poorer property behind them. The 
raising of the coping and laying under it a few courses of 
brickwork would have prevented all this mischief.” 

And soon. Thus it is evident that «ll the mischief which 
has been done during the last five or six years might have 
been totally avoided if the Metropolitan Board of Works 
and their engineer had used proper diligence. The worst 
of the matter is that Sir Joseph gette’s submission to 
the floods has misled engineers, who have one and all 
believed that owing to certain conditions with which they 
were not acquainted, but with which the Board of Works 
must be perfectly familiar, no half measures would suffice, 
and that the embanking of the whole south side of the river 
would be required to keep water out of Southwark and 
Lambeth. If the engineers of London had known the 
true state of the case as now announced by Sir Joseph, 
such a pressure would have been brought long since on the 
Metropolitan Board of Works as would have compelled 
the raising of walls by a few courses of bricks, the putting 
down of a balk of timber, and the expenditure of £5 on 
brickwork. Even now it seems hardly conceivable that 
such remedies will suffice to cure an enormous evil, and 
that wy have not been suggested long since; and engi- 
neers ask themselves, is it possible that these things can 
facts, and that they are now announced by Sir Joseph 
Bazalgette for the first time? 

There is no doubt, however, that they are true, and it is 
worth while to call attention to the fact that all the 
trouble, and loss, and misery which have been endured 
during the last two months, have resulted from a rise in 
the river of a very few inches indeed above the safe limit. 
The Board of Works are not called upon to stem a mighty 
torrent. Less than 12in. of head is all that the works 
required to keep the populous districts dry would have to 
withstand. The puny efforts of unskilled men working 
with a few boards and a little clay, sufficed time and again 
to prevent dozens of houses from being inundated. There 
is nothing in the world so easily kept at bay as the top of 
a flood. Each little dam was a silent reproach to the 
Board of Works. Its success was a slur on the abilities of 
able engineers. A few shillings worth of labour and 
materials effected that which one of the wealthiest and 
most powerful bodies in the world failed to accomplish. 
A fourth of the sum collected for chari'able purposes, 
spent in the proper way and at the proper time, would 
have rendered charity unnecessary. Are these truths now 
for the first time put before the Metropolitan Board of 
Works, and, if so, who is answerable ? The best defence 
which can be urged is that such floods as those we have 
lately suffered from were unprecedented. But this is 
so contrary to fact, that it will not bear a moment’s 
investigation. The low-lying districts on the south 
of the Thames have for years been subject to floods. 
The Lambeth vestry—not the Board of Works, be it 
observed—as far back as 1874, urged the South-Western 
Railway Company to raise their wall at Nine Elms. Nor 
are bet floods necessary to secure an inundation. Indeed, 
they appear to have little to do with the matter, as far as 
the metropolis is concerned. It may, perhaps, be urged 
that it was not the business of Sir Joseph Bazalgette or 





the Board of Works to take any steps to keep Lambeth 
and Southwark dry. To state such an argument is, we 
think, sufficient to show its absurdity. In so far as we 
can see, these are the only two loop-holes of escape which 
exist for the Board, and we do not hesitate to assert that 
to the Metropolitan Board of Works and its officers the 
ae of Lambeth are indebted for the troubles they have 
suffered this winter. 

While the cure for a great evil is so simple, it seems 
almost waste of time to discuss the questions concerning 
the causes of the metropolitan inundations, which have 

lexed many worthy people. Sir Joseph Bazalgette 
and his son have taken a great deal of trouble to prove 
that the embankments have not contributed to them; but 
the facts are all inst this idea, and in favour of the 
popular theory that the embankments have tended to 
augment the height to which the tide rises in the upper 
reaches of the river. It isa significant thing that, although 
the Board of Works must 3 a record of the maximum 
high-water mark at Vauxhall, Westminster, and South- 
wark bridges before the embankments were constructed, 
Sir Joseph Bazalgette has not appealed to these records to 
disprove the charge. brought against the embankment by its 
assailants. Again, there is every reason to believe, from the 
arrangement and position of the mouldings and ornaments 
of the river wall, that the tide rises higher than the designers 
of the wall anticipated ; and, lastly, there is a universal 
consensus of opinion in the inundated districts that these 
are much more liableto be laid under water since the embank- 
ment was made than they were before. An ounce of fact is 
worth a bushel of theory, and it is useless to say that the 
tides cannot possibly rise higher now than they did before 
the embankment was constructed. If it be true, as we do 
not doubt, that they do rise higher, the arguments which 
have been used to prove that the embankment could not 
operate prejudicially have been extremely illogical; and it 
is fortunate for Sir Joseph Bazalgette that he has had no 
competent hydrologist to contend against. Mr. Norman 
Bazalgette is not an engineer, and he may, therefore, be 
excused for asserting that the formation of the Thames 
channel is such, that no heaping up of water can take place 
in it. It would prolong this article too much were we to 
attempt to deal ha with the complex conditions which 
determine the height to which water will rise at any given 
point in the course of a tidal stream. We shall probably 
return to the subject, taking leave of it now with the 4 
that we have heard the last of inundations which can b 
totally prevented by the outlay of a very few thousand 
pounds, 


RAILWAY ACCIDENTS. 

No other country possesses a railway system which will 
bear comparison with that of Great Britain for the magni- 
tude of its traffic operations, the speed and punctuality of its 
trains, and the excellence of its mechanical appliances; 
and bearing in mind the enormous number of servants 
engaged in this traffic, and the vast multitude of the pas- 
sengers carried, it may be asserted without fear of contra- 
diction, that in no other country do so few fatal or serious 
casualties take place. It is true that when the roll of 
deaths apd injuries is called over at the end of each year 
the figures seem startling; but they are really so small 
compared with the magnitude of the carrying operations 
from which they have indirectly resulted, that statistically 
a man is as safe in a railway-carriage as he is in his own 
house, and much safer than he is when walking about the 
streets of the metropolis. Railway companies have reason 
to congratulate themselves on this fact ; but we cannot stop 
here. If it could be shown that the deaths which are 
caused by so-called railway accidents were absolutely 
beyond human control, and that it was impossible to pre- 
vent them, we might perhaps rest and be thankful ; but 
the whole theory of the conduct of railway traftic is 
that casualties should occur; and that when they do take, 
place they result from some breach in the laws of railway 
management which ought not to have been permitted, or 
from some defect in the permanent way or rolling stock 
which ought not to have existed undetected. We do not 
propose to say anything here concerning that class of 
deaths and injuries which result from the direct negli- 
gence of the sufferer, and which negligence no railway 
company can effectually prevent ; we are dealing now only 
with such events as collisions, the breakage of axles, 
the giving way of bridges, the explosion of locomotives, 
the derailment of trains, and such like, and we repeat that 
the theory of railway management does not contemplate 
any occurrences of the kind, and consequently they may be 
regarded as strictly preventible. The result is, that 
instead of congratulating themselves on causing but a few 
deaths comparatively during a year, railway directors 
have serious reason to regret causing any deaths at all. 
Indeed, if but a single passenger were killed each year out 
of the millions carried, that death would lie at the door of — 
the company under whose management it was caused, and 
it would be in effect a reproach to them of a very serious 
character. But we have not to do with one death, but 
with some hundreds of deaths, no one of which ought to 
have resulted from a railway journey ; and the number of 
these deaths is absolutely so large, amounting as it does 
to nearly 300 per annum, of which number about one- 
third are passengers, that we are not called upon to 
consider that it is relatively small. On the contrary, 
the voice of public opinion denounces railway companies, 
and pointing out that these deaths should not have 
taken place, punishes the companies in the only place 
where they are assailable. In other words, the law of the 
country enacts that if a railway company cause the death 
of an individual by negligence, the company shall pay a 
pecuniary compensation to the relatives of the deceased ; or 
if the er gened be injured and not killed, then the com- 
pany shall pay him such damages as may appear to meet 
the justice of the case. The damages thus awarded amount 
each year to a very considerable sum—a sum so large, 
indeed, that a serious railway collision will at once reduce 
a half-year’s dividend, and pull down the market value of 
a company’s shares. In 1875 £381,038 were thus paid, 


while, if we include the cost of repzirs, Xc., the figures 








46 





Jan. 19, 1877. 








THE ENGINEER 














are greatly increased. Thus, the compensations paid ‘on 
account of injury or damage together amounted, in 1875, 
for England, to £591,891 ; “for Scotland, to £39,595 ; and 
for Treland, to £28,469, makina ‘total for the year of 
£659,955 ;\ and the totals under ‘the same heads were :— 
In 1858, £123,071; in 1870, £446,431 ; in 1871, £453,622; 
in 1872, £486,008 ; in 1873, £596,216: ‘and. in 1874, 
£607,169. All these truths have often’ been enunciated; 
they are well understood in all their bearings, and 
yet directors are very slow to act upon them. To use 
a racing phrase, they are continually backing their luck, 
and trusting that the appliances’ which they possess and 
the system of working which they have adopted for. years 
with success will succeed to the end’: and it is to this 
negligence or tardiness that most of the prevéntible acci- 
dents which occur on the railways of Great Britain are due. 

Our purpose in ‘writing now is to call the attention of 
the railway world to the fact, to which some men. bave 
closed their eyes, that railway traffic is not now what it 
was a few years ago, nor are the mechanical appliances in 
use on our railways what they were. Because of the absence 
of perfect harmony of idea between the heads of depart- 
ments, many grave defects are permitted to exist. until 
an appalling catastrophe wakes engineers, directors, and 
traffic managers all together; and” they realise the 
truth that things are not with them quite as they used to 
be. For example, the civil engineer of ‘a line which has 
been worked with 28-ton' to 30-ton engines, with a maxi- 
mum load on one pair of wheels of 12 tons, let us say, has 
gone on for many years laying a particular class of ‘rail on 
a chair of given weight, and with ballast and sleepers 
which he deems sufficient. This answers for years, In the 
meantime, the locomotive superintendent of the line has 
gone on steadily putting on heavier and heayierengines. The 
modest 28-ton locomotive and 18-ton tender give place at 
last to a 38-ton engine and a 32-ton tender, and we get to 
16 tons on a pair of wheels instead of 12 tons. A newline 
is being laid, perhaps, in another district to suit similar 
engines, and we find that the rails and chairs on it are 
heavier, and the sleepers more closely placed and more 
carefully selected, and the whole new road, in a word, 
much better than the old road. . But the engineer of the 
old road keeps his eyes shtit to these things ; and ‘so ove 
day the heavy engine, running at a speed’ never attained 
by its smaller predecessor, breaks a rail or bursts the 
gauge, and so we have what is called ‘a bad aczident,—the 
casualty being, in truth, not an accident in any sense of 
the word, but the consequence of over-taxing permanent 
way with rolling stock for which it was never intended. 
But this is not all. There are thousands of accommoda- 
tion bridges on the railways of this country which were 
perfectly safe with the old class of stock, but which are by 
no means so safe under the rush of a modern express loco- 
motive. Only the other day we heard of an appalling 
accident from the giving way of a railway bridge in Ohio. 
Are we quite certain that there is not some risk. of much 
the same thing occurring in this country? If any engineer 
of experience will take the trouble carefully to inspect the 
little bridges and culverts on any of our great main lines 
which have within the last few years adopted the 
modern heavy locomotive, he will find reason fo believe 
that he has been repaid by his examination. He 
will find ample evidence that nothing but the very 
best quality of workmanship and material will amswer in 
the present day, We do not wish to be misunderstood. 
We do not mean to assert that, on the whole, the railway 
work of this country has not been executed with the utmost 
care and skill; but we. do assert that the employment of 
very heavy engines and very high speeds render it neces- | 
sary that everyone concerned in the maintenance of per- | 
manent way, from the engineer to the platelayer, should | 
use the utmost vigilance to’ maintain the roads under | 
his charge in perfect order. This is especially necessary | 
in a season like that which we now enjoy. From almost | 
every part of the country we hear of landslips, the fall of } 
bridges, and the giving way of embankments. But 
entirely apart from the weather, vigilance is rendered 
necessary by those changes in the system of conducting 
traffic which have grown up silently and unobtrusively 
within the last five or six years. 

Nor is it, in the maintenance of permanent way alone 
that care is ‘necessary. Traffic has on many lines 
acquired such proportions, that arrangements for shunting 
and signalling which haye answered well for a quarter of 
a century, perhaps, are now quite inadequate to the 
demands made upon them. The publie heara great deal 
about want of punctuality as a cause of collisions, and 
we have reason to believe that many. railway. directors 
foster the notion, because it costs nothing to be abused, in 
the pages of the press, and it diverts attention from the 
true cause of these “accidents.” If a railway is completely 
equipped with signals which are properly managed, no 
collision can possibly result from any conceivable amount 
of unpunctuality. We have only to look at the reports of 
the Government inspectors to find, that in by far, the 
larger number of cases collisions result indirectly from the 
want of sufficient yard room, or shunting accommodation, 
and directly from the want of sufficient brake power. 
Yards and sidings which were able to accommodate all 
the traffic that could make a demand on them a few years 
ago, are now so ridiculously inadequate to, their, work that 
station-masters and shunters are driven to their wits’ end 
to provide accommodation ; and it is by no means an un- 
common thing to find a goods guard compelled to divide 
a goods train into three different portions and put it into 
three different sidings to get it out of the way, of an express. 
We have ourselves seen a goods train backed into a siding 
so full already that the engine driver had to pack all his 
wagons as close as they would go with the buffers home, in 
order to avoid fouling the main line with his own buffers, 
which barely cleared a passenger train by a foot. . Time 
would fail us to detail the agonies of all concerned. in 
finding accommodation at roadside stations; and all -the 
while directors fail to perceive that if, these sidings and 
yards are large enough now, they must have been enor- 
mously too large some years ago. In no respect is improve- 
ment more wanted in our railway system than in this 








matter of shunting accommodation; and railway. dixectors, 
if they choose to, inquire, will. find that traflic managers 
and the Board. of Trade inspectors are quite of one mind 
on the subject. 

We have ssid so much that, may, be taken as fault- 
finding concerning railway) directors and. their manage- 
ment, that it is but due to. them that we should add, that 
recently there is being manifested an intention to, place 
things on a more satisfactory footing. In many localities 
consiJerable sums are being expended in enlarging siding 
accommodation, providing new, signals, and laying down 
a better class, of, permanent way, We haye spoken, so 
recently, of the efforts which have been made on many 
lines—and notably onthe Midland—to improve _ the 
coaching stock, that we; shall say nothing on the sub- 
ject here except that, it, is ,deserying, of all. praise. 
We have now much pleasure jin, announcing. that. the 
definitive step has at lagt.been taken by a great, railway 
company of fitting continuous brakes on. all their passen- 
ger trains. -The North British Railway Company, satisfied 
with the results of the trials which we, have reported, and 
with those obtained, during the regular working, of the 
Midland Scotch express trains during many. months, have 
decided to proceed. at, once to tit up,the whole of their pas- 
seuger stock with the Westinghouse automatic brake, and 
an erder has been, given to the Westinghouse Air Brake 
Company, Pittsburgh, to supply mechanism for 1000 
coaches and 300 engines. The) North British directors 
deserve , great credit in this matter, They have done 
nothing without due examination. They haye carefully 
studied the interests of their shareholders in arranging 
matters with the Westinghouse Company, and they have very 

rudently declined to postpone, the adoption of continuous 

rakes until they are forced on them by the action of the 
Government. The choice appears to have lain between 
the automatic and the vacuum brake. The latter is no 
doubt an excellent brake, and it is announced, but with- 
out official contirmation, that the South-Eastern Railway 
Company have decided to adopt it, while the Great Northern 
Company are fitting it to many of their express trains. Buta 
very cursory examination of the figures we have published 
both in connection with the Newark and the North British 
experiments, willshow thatasa train-stopper it will not com- 
pare with the antomatie brake. As to the relative cost of 
maintenance, we have no data before us which will enable 
us to speak authoritatively; but, so far as we can see, there 
is no reason why the keeping-up of the Westinghouse 
brake should be more expensive than the maintenance of 
the Smith brake. As to first cost, that of, the Westinghouse 
automatic brake amounts, we believe, to about £27, per 
coach, that of the Smith brake toabout £19. The cost 
of fitting engines is about the same, being £60 for West- 
inghouse and £4() for Smith, for the apparatus alone; but 
the fitting-up of the Smith brake is, we believe, more 
costly than that of the air brake; so that the prices are 
nearly equalised. The ordinary Westinghouse brake costs 
about £22 per coach,. These prices must be taken as 
approximate, because various structural conditions inter- 
fere more or less to modify them; but they, may be re- 
garded as maximum prices. It will thus be seen that the 
cost incurred by the North British Railway amounts to 
about £45,000—a very considerable sum no doubt, but a 
bagatelle to a great railway company, and representing 
after all less than a.single considerable collision would 
cost them. The compensation paid last year in Scotland 
amounted to nearly £40,000; and assuming that this 
represents the annual outlay, and that the North British 
railway incurred one-fourth of it, and that one-half of 
this fourth will be saved in future by the use of) con- 
tinuous brakes, it will be seen that the company will earn 
nearly 10 per cent, for their outlay on brakes, Surely this 
is a. good speculation. We may add that the saving due 
to the adoption of the vacuum brake would have amounted 
at the most to about £10,000, which is not worth considera- 
tion when we bear in mind that the automatic brake is, 
mechanically speaking, twice as eflicient)a train-stopper as 
the vacuum brake, 

In conclusion, it will, interest. some of our readers: to 
learn that the report of the Railway Commission, which 
it is now stated will, be published early in the ensuing 
session, is, we are informed, nearly to the same effect. as 
the suggestion we recently made ; that is to. say, the com- 
mission will recommend. that, all passenger trains are to 
be fitted with some form of continuous brake which, under 
the most, adverse circumstances of. speed, incline, and 
weather, will; bring them (to a stop in a distance. of 
500 yards. Our suggestion was. 300, yards on a level fram 
fifty. miles an hour, . The conditions of the Commissioners, 
it. will be seen, if we are correctly informed, are more 
severe than ours. 


THE INSTITUTION OF MECHANICAL ENGINEERS, 

On Thursday next, the 25th inst., the most important 
meeting ever held by the Institution of Mechanical Engi- 
neers, will take place in Birmingham. We need hardly 
explain toourreaders that for several years past awide diver- 
gence of opinion has existed as to the proper place for the 
head-quarters of the Institution, One party argued, and 
with much plausibility, that the members of the Institution 
being all presumably mechanical engineers, and Birming- 
ham being the seat of the mechanical engineering trade, 
the meetings should all, or at least in great proportion, be 
heldinthatcity. Theanswer is, however,obvious: mechanical 
engineering is cosmopolitan, and Birmingham has no right 
to claim exclusive possession of the mechanical jengineering 
talent of Great Britain. Quite as much might be urged in 
favour of Manchester, Sheffield, Leeds, or Newcastle, to say 
nothing of Glasgow. The truth is that the. proper place 
for the ,head-quarters of. the Institution is, that which is 
most suitable and ready of access to the great body of .the 
members... .No petty interests or false economy should be 
allowed to interfere with the, action of a,society which ;is 
quite wealthy enough to build for itself any premises 
which may, be required for the ‘convenience of its mem- 
bers. In one word, the majority of the members should 
decide in what place they prefer to found the home of; the 


_Anstitution ; and they are, we may add, complete masters 





‘of the position, for the minority have no real ground for 
asserting that Birmingham is better than London, . | 

Assuming, then, as we must) do, that London: is the 
most suitable’ centre of effort’ for a body diffused very 
fairly over not Great Britain alone, but the whole world, 
let us see what the wishes of the members are. A meeting 
has been already held, particulars of which will -be found 
in the letter of’ énr’ Lancashire correspondent, which 
will show how the tide of feeling flows. A memo- 
rial has been prepared, which runs as follows:—* The 
undersigned respectfully memorialise the President and 
Council of the Institution of Mechanical Engineers’ to con- 
sider the-question of removing the head-quarters of the 
Institution te. London, and, if necessary, to ascertain 1 
such manner as they think best the opinion of each mem- 
ber on the question.” This is autliciently mo.est, The 
sicnatures’ follow'te the number of 558. Now, the total 
number of members at the beginning of last year was 943. 
Of these tlie Council represent 31, while the number of those 
who have died during the year or are out of the country 
is 78. We must deduct therefore from the total of 943 
109, leaving a total of 834 available votes. It will, be 
seen that of this number 558 want the Institution to remove 
to London; of the remainder 8 have declared them- 
selves neutral, 22 have opposed the memorial, and 2f6 
have made no sign, and express no opinion on the matter. 
For ourselves we do not hesitate to assert that our wishes 
are wholly for the success of the majority. The head- 
quarters of the Institution should be in London, and’ the 
influx of new members during the next year would, we 
have reason to believe, astound the opponents of. the 
memorial. We would urge on all the members the vital 
importance of being present at the next meeting. Nothing 
has been left undone to facilitate their attendance by those 
who have the best interests of the body at heart, A 
special train will leave St.’ Pancras for’ Birmingham at 
10 a.m. on Thursday next, returning at 8 p.m., on purpose 
to accommodate London members. And we believe that 
a special will also be put on from Manchester. We would 
impress once more on our readers, members of the Insti- 
tution, the necessity of being present at one of the most 
important meetings that can occur in the life-time of the 
Institution. 


THE LATE EXHIBITION OF SCIENTIFIC APPARATUS, 

In the Preface to the German translation of the “ Handb: 0k 
of the Loan Collection of Scientific Apparatus,” at South Ken- 
sington, three editions of the catalogue are referred to. The first 
and second editions are the only ones which have been on sale 
at the Exhibition. The questions suggest themselves ; Where 
is this third edition? and how comes it that it cannot be issued 
till after the galleries, to which it is supposed to serve as’ a 
guide, are cloxd! The delay is the more inexplicable, as it 
was greatly needed by those who visited the Exhibition for the 
purpose of study. The two editions purchased by the public 
were shown by us as far back as July 21st last, when we devoted 
considerable space to the subject, and by several other weekly 
journals, to contain blunders so gross and abundant that the 
timely replacement of these two editions by a revised and cor- 
rected catalogue would have been of the greatest advantage. 


GOVERNMENT AND THE BRAZILIAN IRON 
TRADE. 

Ir is being pointed out that a report upon the mineral 
resources of Brazil, which has lately been published at Rio de 
Janeiro, gives a very encouraging account of. the supply of iron 
ore. In some districts the quantity is stated to be incalculably 
great, and as to quality, we are told that some of the mimes 
yield an ore which, owing to the complete absence of pytites, is 
“ineontestably superior to the most famous mines of Sweden, 
Already many private individuals are said to have obtained 
very profitable results from iron mining. The most important 
iron foundry in South America ison the banks of the small river 
Ypanema, one of the atilvents of the Sorocaba. This establish- 
ment possesses ore of excellent quality, carbonate of lime for 
fluxes, refractory clay for building furnaces, water power for the 
machinery, and very good forests which can furnish a daily 
supply of 15 metrical tons of charcoal, the Brazilian Govern- 
ment exerting themselves with a view to making this establish- 
ment a success by obtaining machinery and skilled workmen from 
Europe. The discoveries of coal in Brazil have not hitherto 
been very im nt, but one set of miges in the province of 
San Pedro de Rio Grand do Sol appears to be of considerable 
value. One of these is in the hands of an English company, 
which is about to construct.a railway for conveying the coal. 
The other one is also owned by an English company, and has its 
railway already built. This company supplies the~steamers-on 
Lake das Patos and on somie-of the rivers, 


THE BRAZILIAN 


RAILWAY SEMAPHORE SIGNALLING, 

THE Pcent disaster at~ Arlesey, and various other-accidents 
within thepast year, have bad the vatural effect of directing 
and concentrating official as well as’ public attention jon the 
subject of Visible railway signalling: ~ The “block “system, if 
worked on the absolute plan, would appear to be as near pertec- 
tion as possible, yet it has been demonstrated more than once 
that with all the protection afforded by the block and ordinary 
telegraphic arrangement, emergencies may, and will, arise. This 
being so, it is imperative that the companies should have, the 
semaphores so fixed and so controlled that there can by no 
possible chance be any doubt as to their prompt and ‘ccurate 
working. That such is not at present always the case will be 
readily, admitted by all who know anything of tbe practical 
working of railways—a fact which was fully proved by the much 
quoted Abbots Ripton affair, In that particular instance the 
block had broken down, owing to the snow, and it was satisfac- 
torily shown that both the semaphore arm and light were placed 
hors de combat by the same cause. A similar state of things 
might at any time arise on curves or under other special cir- 
cumstances, were it not for the fact that most of the companies 
guard against the probability of mistakes by the use of repeaters. 
‘These repeaters are either mechanical or electrical, the former 
consisting of nearer and visible semaphores on the same wire as 
that which works the distance signal, proper, and the latter act 
direct by the application of electricity. In neither’ cases, how- 
ever, are the means used absolutely certain, seeing that ‘in 
extremely rough weather contingencies may arise in which ‘the 
invisible arth thay not be acting properly, and yet the signalman 
may bé in total ignorance of that fact.’ What is' wanted, there- 
fore, is some simple means by which the sigualman may know, 
without the possibility of being mistaken, whether) the signals 
are displayed precisely as he wishes them to be, or otherwise. 
Whilst this remains a matter of comparative uncertainty, under 
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éonditions which may at any time arise, it isevident that visible |, 
wholly relied upon, whether the block |, 


signalling is not to 
system is working properly or not. 
SEWAGE IRRIGATION, 


Tur town councillors of several boroughs whereat it has 
become necessary to avoid the discharge of sewage into a river 
will do well, when considering by what process they will or can 
dispose of that sewage, to ponder the fate of some schemes 
for sewage irrigation at towns where that system had been 
adopted. We have nothing whatever to say inst sewage 
irrigation on farms where it can be properly carried out; indeed, 
where land suitable as to nature and position can be obtained, 
thatisystem is probably the best. We would, however, remind 
some of those who have decided upon the purchase of land for 
this purpose, that at several towns, where it was thought by 
confiding ratepayers that due care had been exercised in the 
selection of the necessary land, it has been afterwards found that 
a great deal of that which has been bought is occasionally, as at 
Reading, under water. The value of such land for sewage irri- 
gation, and of the “ disinterested’ opinion which pronounced 
in its favour for such a purpose, suggests the idea that the justly 
deprecated transactions, very frequent in America, are not sv 
completely unknown in this country as much profession might 
tend to make us believe. The floods which are now covering 
thousands of acres in this country in districts where they are 
exceedingly infrequent, may of course be overflowing some land 
which for many years together may suit sewage irrigation pur- 
poses. This may be the case at Lincoln, where sewage irrigation 
has been decided upon, We read in a daily paper, speaking with 
reference to the prevalent floods, “that the inhabitants of that 
town resolved a short time ago to adopt «a thorough system of 
underground drainage, the sewage to be disposed of by irrigation. 
The works were to commence on the Ist prox., but as some of 
the streets under which it is proposed to lay the main drains are at 
the present time 2ft. under water, and the spot selected for the 
outfall of the drains, aud whereon it is proposed to erect the 
pumping-station-—-Canwick Fen—is submerged to the depth of 
nearly 6ft., the operations will be attended with some difficulty. 
in fact, soundings would be necessary to find the “irrigation ”’ 
farm.” Sewage irrigation at such places must indeed be a very 
valuable remedy for the evils it is hoped to get rid of by what 
must in such towns be but a futile attempt to divert the sewage 
from the river courses, It is only too evident that in such cases 
the remedy is greatly worse than the disease where floods are at 
all likely to be frequent. The sewage would be better delivered, 
as now, direct into the river, by which it would be carried away 
instead of covering many acres with foulness which it is vainly 
attempted to contine to a sewage farm, much of the land of 
which is already water-logged. ‘The position of a sewage irriga- 
tion farm is of more importance than the nature of the soil, and 
although a suitable site may not be available ¢lose to the town 
to be drained, townsmen and councillors should remember that 
a mile or two of sewers would be cheaper than the discovery 
that, through the devives or follies of some individual, they have 
been beguiled into the purchase of perhaps useless land, by the 
necessary works on which they have at their expense greatly 
improved the adjoining land of some prudent and equally dis- 
interested member of their population. 

THE FRENCH 1RON PRADE, 

Some time ago the Associated Chambers of Commerce 
appointed Mr. F. Brittain, of the Sheffield Chamber, to visit 
France, with the view of obtaining information respecting the 
rate of wages, the hours of work, cost of living, and other 
matters—particularly those relating to the hardware trades of 
Sheffield and Birmingham. We have now been favoured with a 
perusal of Mr, Brittain’s report, which is of a very valuable 
description, but much too long for insertion ex bloc in Tae 
Enainger. Mr, Brittain says he visited St. Etienne, 'Terrenoire, 
Lille, Chambord, Firminy, and other places, and was well received 
by the manufacturers there and elsewhere. He says that at 
Terrenoire there is little drunkenness, and the men earn about 
2s, 6d. for labourers, and 7s. 8d. to 12s. for puddlers in a day’s 
work of twelve hours. He also states that the coal used there 
is bad and déar, costing 11s. per ton, whilst the ore—mostly 
from Spain and Algeria — costs £1 per ton in carriage 
alone. At Lille he found the fitters earn 3s. 4@. to 38. Od, 
per day, and the labourers 2s. 2!d. per day of. eleven 
hours, or sixty-six hours weekly. At St. Etienne a. large 
number of the goods which form the staples of Birmingham 
and Sheffield are made, the men’s wages ‘varying from 2s, 10d. 
to 4s, es say of eleven hours, There is, Mr. Brittain says, a 
good oi drunkenness at St. Etienne... He specially men- 
tions the works of Messieurs Japy, at Beancourt, Haut Rhin, 
where over 5500 hands are employed, and all sorts of iron- 
mongery, watches, clocks, &¢., manufactured, the wages averag- 
ing 3s, 4d. per day for men, and 2s, 8d, for women. The 
principal seats of the French cutlery trade are at Nogent, 
Chatelheranlt, and Thiers, where a good deal of machinery. is 
used for forging the blades of knives. At Thiers the wages paid 
wre exceedingly low, the cutlers and forgers being paid at about 
2s. to 2s, 24d, per day of twelve and a-half or thirteen hours, 
The wages of the French miners—both of the coal and. iron 
mines-rare now £33 138. per. annum for the iron miners, and 
£30 10s, for the coal miners. What would the same ‘class of 
men here say to such rates of payment? Mr. Brittain says it is 
not usual to close the manufactories in France, on Saturday 
afternoon, in fact, the men in many places, work: until noon, or 
even later, on Sunday. The cost of living he averages as follows: 
Brown bread, 14d. per lb.; white bread, 1}d.. per lb.; scraps of 
mutton, 64d. to 7d.; joints, 84d. to11d.; potatoes, 38, 9d. to 5s, 
per cwt.;'and beer 2)d.per quart. Comparing the price of iron— 
in the first week of June last—in the two countries, the result 
is as follows: French bars, 1862, £9, 18s.;. 1865,-£8 10s,; 
1867, £7128.;.1870, £8 11s; 1872, £11 5s,; 1873, £12 14s: 
1876, £7 12s. Statfordshire bars, 1862, £7 10s.; 1865, £11; 
1867, £9 10s.; 1870, £9; 1872, £13 ; 1873, £16 10s.; 1876, £9 
to £9 15s, Mr. Brittain says that it has been stated that the 
price of ‘iron bridges, and’ other great’ works of a similar cha- 
racter, has fallen during the last ten yeara from £40 to £22 per 
ton, mainly owing to the operation - the treaty of commerce. 
The present duty upon iron is 48s, per ton, and upon machines 
generally about £4 per ton. Upon fervonerie—which includes 
the commonest iron wares—the duty is 64s. per ton; on wood 
screws, nuts, and bolts, the same. Steel is charged at 72s, per 
ton for bars, and 90s. and 120s. per ton for sheets ; whereas, 
says Mr. Brittain, similar articles are admitted into this country 
duty free. The report then proceeds to enumerate the duties 
upon cutlery, tubes, &c., and condemns the’ traffic which has 

going on in acqiits-er-ceution, and ‘potvoiis, by means: of 
which a Jarge quantity of pig iron and other i 
Admitted duty free. Mr. Brittain also deals in-avery exhiustive 
manner with the question of our imports from France, touching 
upon that, and other subjects in the,most convincing terms—in 
such a manner, in short, as should tend \to the abrogation of 
the greatet'part of the present commercial treaty between France 
and this eountry, 


have ‘been: 





LITERATURE, 


The Complete Practical Machinist; embracing Lathe Work, Vice 
Work, Making and Use of Tools, de. By JosHva ‘Rose. 
London ;: Sampson Low and Co. 1876. 

Tux author of this book tells us in his preface that hisaim 
has been “ to develope from the promiscuous practice of the 
workshop its inherent science, and to present it to the 
mechanic so arranged that he will find each formula the 
natural sequence to its predecessor, and while explaining 
its positive conditions, to so present its negative ones that 
the mitid will instinctively seek the remedy which its sue- 
cessor will apply.” The meaning of the first part of this 
quotation is sufficiently evident, though there is very little 
of science in the ‘book, but the indistinctness or haziness 
of the latter part is a specimen of that which characterises 
a very large number of its passages. The author, however, 
places before his readers a great deal of information on 
turning, preparing tools’ for lathe, and other machine 
work, &c., which will be very useful to the artisan or 
engineer entering upon his workshop education. There is 
also some information useful to the young fitter or erector, 
but in it there is nothing of novelty, and the learner from 
it would have to exercise a good deal of seleetive judgment, 
and even this would not help him out of the difficulty he 
would find in deciphering the author’s meaning in some 
of his very hazy passages, as experience alone, which 
the learner has not got, would enable him to, do 
it. The author says, that to “ converse’ intelligently 
with the artisan, it is necessary to employ language 
and: terms with which he is familiar”. Although 
this may be true, it should be remembered that the 
descriptive indistinctness of most artisans should not. be 
imitated ; and as this book, which would be of little or no 
use to the practised artisan, is principally of value to the 
beginner, the language should not be that of the former, 
though the correct terms for processes and operations 
should be given and explained. This could not be done in 
a work of 376 pages, including index and preface, though 
the very comprehensive and very misleading title chosen 
by Mr. Rose for his book would lead the unadvised 
apprentice to think’ that it could. Tf the first five words 
of the title had been omitted it would nave been very 
much more in accordance with the contents of the vook, 
and Mr, Rose would have avoided the charge of having 
laid claim to a very great deal upon which his book con- 
tains not one word. Some allowance may perhaps be made 
for an American limitation of the werd “ machinist,” 
which Mr. Rose has evidently adopted, as he seems to con- 
sider him a machinist who does his work principally by 
meaus of machine tools. But the excuse for such a title 
which this limitation gives, is much weakened, as part of 
the work is devoted to descriptions of operations which 
may be done by a man who has never worked a machine at 
all—ce., fitting up brasses, connecting rods, cylinders and 
link-motions—while directions are also given for setting 
slide valves, and a chapter, the last, is devoted to pumps. 
If it be allowed that. Mr. Rose adopted the limited sig- 
nificance of “ machinist,’ then it may be said that he has 
given to that artisan more practical workshop information 
than has before been presented to him in a collected form, 
and that to this he has added the chapters on the subjects 
above mentioned. Butif the author be assumed to consider 
as machinists, those who ‘would use the last chapters of the 
work—i.e., fitters, erectors, and designers of machines— 
then his book is one of the most incomplete ever published, 
for a “ complete practical machinist,” in this sense of the 
term, would occupy a dozen times as many pages as the 
work before us, and would include a complete treatise on 
machines, on mechanics as bearing on these, and on work- 
shop’ practice. Mr. Rose’s is, therefore, a book on the use 
of ‘machine tools generally,,on vice work, and on the pre- 
paration of the cutters, or tools, used in machines such as 
aré employed in engineering works, 

In his directions and ‘rules for calculating the horse- 
power a belt will transmit, and the width of a belt io 
carry.a certain power, the author makes some very serious 
errors. By following his rule for the latter, we get fora 
belt running 2000ft. per minute over an 18in. pulley, and 
transmitting 10-horse power, a width of 15in., or just 
about three times the width ordinarily used in this coun- 
try for the above work. Again, by following the second 
rule, to find what power a Sin. strap will transmit at the 
above speed to an 18in.. puiley—the driving! wheel: being 
about 5ft. and about, 25ft. from the pulley—we get 3°3- 
horse power, or about one-third the power constantly 
transmitted by thousands of belts in use on centrifugal 
pumps, saw benches, &c. . These rules are very defective 
and insufficient as regards the conditions taken into 
account. They will not, however, mislead any one, for a 
six months’ apprentice would detect so glaring an error; 
but it is to blunders of this kind that,the workman’s low 
estimate of the value of theory is to be ascribed. The 
usual practice as to running leather belts is to place the 
flesh side s fwarda the pulley, but our author says, “ All 
belts should be run with the grain or smooth side to the 
pulley, which will transmit 30 per cent. more power than 
with the same belt with the flesh side to the pulley.” We 
have seldom tried this, and cannot therefore pronounce an 
opinion upon it, but it does not favourably present itself 
to the mind, though belts are often run alternately inside 
and outside, but whether with any of the resulting 
economy claimed, is not known. 

Tn the chapter on “ Pumps” the author makes some very 
useful remarks as to the necessity for providing sutticiently 
large suction pipes, and suggests the use of an air chamber 
placed on the suction side of the pump, which, by holding 
a body of water near it, makes the supply up the’ suction 
pipe more uniform and continuous, An application of an 
air vessel in this way is known in England as a “ Trefos,” 
the name of its inventor. : 
| There are several instances of. want of. care on the 

ditor’s part. At page .103..we read, “Fig. 2,” which 

ghould be Fig. 56, the two figures being 130 pages apart, 

and the figure referred, to, being 42 


r from the refer- 
ence. At page 268, under the sub-h 


“To cut hard saw 


blades,” we come upon directions for fitting’ keys; and at 


| page 276, line 21 reads.In casting iron or:wrought iron 
or steel spindles,” the’first “or” being printed in place: of 
on. As it stands the whole sentence 1s nonsense, 

We have felt it necessary to make these corrections and 
remarks, but it must,be repeated that the ‘book supplies 
much useful practical information to the young artisan or 
engineer entering the works, more especially on the’ use of 
lathes and other machine tools. The printer has done his 


part of the work well, and the figures are clear and neatly 
executed. 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patients, 


Grants and Dates of Provisiénal Protection for Six Months. 
4876, Improvements in the Mariners’ Compass, and in appliances for 
ascertaining and correcting its errors, Sir William Thomson, Glas- 


ow. 

ast. An improved method of Cotiecrinc and Conveyine away the 
Cuarr¥, Dust, or other residue from thrashing, hay-cutting, and similar 
machines, Robert Bridges, North Berwick, N.B. 

4878. Improvements in modes of and wpparatus for Drawinc Corks from 
Borr_es, Samuel William Shore, Hackens Hey, Liverpool. 

4879. Improvements in the construction of Tuse Boitenrs for heating con- 
servatories and other buildings, Abram Seward, Murket-street, Lancas- 
ter. 

4880. Improyements in the manufacture of Fuocxs and in the apparatus 
employed therein, William Illingworth, Batley, Yorkshire. 

4881. Luprevements in the manufacture of ArtiFiciaL Stonr, Brnest de 
Pass, Fleet-street, London.—A communication from Llewellyn Levi 
Leathers, Oakland, Alameda, California, U.8. 

4882. Improvements in the construction of Syrinc Mattresses, John 
Macdonald Moody, William Bertram Mitford Slade, and Thomas Henry 
Haynes, Paul’s Wharf, London.-A communication from the Howe 
Spring Bed Company (Incorporated), New York, U,8. 

4833. Improvements in Furnaces, Henry Houldsworth Grierson, Mén- 
chester. 

4884. Improvements in Rait-soryts for railways, Amos Joseph Acaster, 
Princess Works, Sheffield. 

4885. Impr ti or apparatus for Dressine and CLEAn- 
no Grain, John Gebbie, ‘Townhead, Hurlford, Ayrshire, N.B. 

4887. New or i d thods of and apparatus for OpeRraTryc the 
VALves of air compressors, John Shaw, Oxenden, and William Timbrel! 
Clark, Queensbury, Halifax, Yorkshire. 

4888. Improvements in the construction of S.rpe-vaLves for steam 
engines, Henry Bamford, Pentonville, London. 

4839. Improvements in Rotter Skates, Auguste Louis Bernard Devot, 
Copthall-buildings, London.—A communication from Napoleon Re- 
bour, Paris. 

4890. Improvements in Sewrxc Macnrves, Carl Pieper, Dresden, Saxony. 
—Acommunication from Gustav Hertnan Thiele, 8t. Petershburgh.— 
18th December, 1876. 

4892. An improved combined Case and Desx for holding musical and 
other books or shects, pictures, and the like, Digby Frederick Shilling- 
ton, Eland-terrace, Wandsworth-road, London. 

4894. Improvements in the manufacture of Hostery, John Byron), 
Delph, Yorkshire. 

4895. Improvements in the construction of Swetis used in looms for 
weaving, Richard Redfern, Joseph Ashworth, and James Greenwood, 
Todmorden, Yorkshire. 

4896. Improvements in means or apparatus for use in CLEANING, Drkbs- 
inG, or Removinc Exrransgous Matrers from cotton and other seeds 
and grain, Thomas’ Henry Baker, Penny-fields, West Inaia-road, 
Poplar, and William Francis, Dora-street, Khodeswell-road, Limehouse, 
London. 

4899. Improvements in the construction of TusuLaR Borters for heating 
buildings for horticultural and other purposes, Edward George Rivers 
Cologne-road, Wandsworth, London. ‘ 

4900. Improvements in TazRMoMEtERS, James Joseph Hicks, Hatton- 
gardev, London. 

4001. Inyprovements in SHears and Scissors, James Alexander Walker, 
Chancery-lane, London. 

4904. Improvements in Jars or ANALOGOUS VESSELS for containing acids, 
‘spirits and other liquids, James Storer, Glasgow. 

4907. Improvements in Wriceryc Macuiyes, John Townsend Bucknill, 

idge House, Rochester, Kent. 

4908. Improvements in Lames, Herbert Edwin Willis, Fustou-roaéc, Lon- 
don. 


hi 








4909: Improvements in Straw Pumps, Henry Graham Harris, Great 
George-street, Westminster. London.—19th December, 1870, 

4910. Improvements in and relating to Crank Swarts, Robert Paterson 
Houston, Liverpocl. 

4911. Improvernents in apparatus for Suppryrya Fort to Fornaczs, 
Robert Healey, Burnley, Lancashire. 

4912 Improvements in the manufacture of ANILINE Dyes, William Virgo 
bebe Cottage grove, and Hemington Cant, Coborn-street, Bow, Mid- 

esex, 

4915. Improvements in the construction of Sprixos for railway carriages 
and other similar purposes, William Lockwood, Sheffield. 

4914. Improvements in the method of RoiuNe a certain section of Rats 
down to spring steels, and to bars for other purposes, Fraucis Hobsen 
and Henry Hall Dyson, Don Rolling Mills, Saville-street, Sheffield. 

4915. Tmpr ts in the facture of Sroppers for KortLes, James 
Lyon, Thomas Lyon, and Elias Lyon, Prescot, Lancashire. 

4916. Improvements in Fans for BLuwinc, which improvements are also 
applicable to fans for exhausting, and to centrifugal pumps, William 
Henry Dugard, Birmingham. 

4917. A new or improved Gas-stovr, Joshua Gill, Bridgnorth, Salop. 

4918. Improvements in machinery and tools employed in Turnino, 
Andrew Charles Guy Thompson, Cambridge-road, Uhiswick, Middle- 





quality, or steel, Musgrave Watson, Notting-hill-terrace, Middlesex. 

4921. Improved means of or process for TREATING FLax and other like 
straws and fibrous bodies, and in apparatus for separating or opening 
the fibres of the straws su treated, and for operating upon fibrous straws 
(retted) generally, James Robert Dry. Oriental-street, East India-road, 

- and Sebastian Anderson, Crutched Friars, London. 

4922. Improvements in and connected with Kitn Fives for drying 
cement, slip, or slurry, Vitale Domenico de Michele, ‘Westminster 
chambers, London. 

4924. Improvements in means for Arracnine Sweets of PaPek ToGeTHER 
to form books, pamphlets, and other similar articles, Peter Jensen, 
Chancerylane, London.— \ conimunication from Orianna Slote Smyth, 
East Northwood, New Hampshire, U.S. 

4925. Improved means or apparatus for Heatrxe' und Cookine, John 
Bell, Prmlico, London.—2uthk December, 1370. 

4929. Improvements in Looms for Wreavtne, Robert Hopwood Hutchin- 
son and Thomas Tetlow, Blackburn, Lancashire, 

4931. Improvements in Looms to be employed in the manufacture of 
carpets, rugs, and similar fabrics, Michael Tomkinson and William 
Adam, Kidderminster. 

4933. Certain improvements in MAGIC-LANTERN S.iDEs, John Place, Bull 
street, Birmingham. 

4935. Improvements in Water-cLosEts and Larnines, and in valves for 
regulating the supplyand discharge of water and preventing percus- 
sion in water pipes, George Jennings, Palace-road, Stangate, Lambeth, 
Surrey. 

4937. Improvements in the manufacture of Stern CRANK-aXLEs, Sir 
Joseph Whitworth, Manchester. 

4941. A new and improved Lock, and Kry for the same, Mare Runkel, 
Strand, London. 

4943. Improvements in RatcHet-praces, Henry Waterson, Aston, Bir- 
mingham.—zlst December, 1876. 

4949. Improvements in Getrinc, Breakinc, and Brasmye Coat and 
other materials by means of ‘the bursting and expanding of cartridges 
by the application of air and other substances, also in machinery and 
spperaius employed for same, aud for other purposes, Samuel Marsh, 
Nottingham. 

4953. Improvements in Sarrs or VESSELS, or in apparatus or means, em- 
ployed in connection therewith for preserving life and property at 
sea, Francesco Leoni and Philip Matthews de la Tastes, Saint Heliers, 


Jersey. 

4955. An improved Terescorr, William Robert Lake, Southampton- 
buildings, London.—A communication from Carl Fritsch and Joseph 
Forster, Vienna. 

4967. Improvements in and apparatus for Layinc out or Gaucina,the 
Distances between the edges of sheets of paper, cards or envelopes, for 
bordering, William Henry Hook, London. 

4959. Improvements in apparatus for ELrvatina and Loapine Cogn, 
Hay, Straw, and other cut crops, Arthur Wallis and Charles Ja,1es 
Stevens, Basingstoke, Hants. 

4961. Improvements in the mode of Drying Manurss and other sub- 


Kingstown, Du 
4963. Improvements in machinery for DrEssine and Moucpixe Sronr, 
Alexander Melville Clark, Chancery-lune, London.—A communication 





from Edouard Berten Nolf, Brussels.~ 22nd December, 1876, 


sex, 
4919. Improvements in ‘the manufacture of Inox, or iton of a steely 


stances, and in aoe employed therefor, James Fredrick. Hoyne, . 
in. 
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4965. A new or improved Breve. Tenex Cotrinc Macurne, Gerard Wen- 
— von Nawrocki, Berlin.—A commu: — from Friedrich 


. Baumeister, Magdeburg, Saxon: 
wnt Improvements in RETORT Lip Fasenaanek, John Storer and Charles 
Heory Stafford. 
4969. Improvements in panmaromne Esaixes, John Alexander, 
‘ Im: a Tnpag ty in ing, William Smith, O Dar- 
4975. provements in MULEs or spi ning, ™m ver 
wen, Lancashire. 


4979. A new or improved apparatus for Measuring and DrRawiNxc OFF 
any quantity of Liquip from a vat, cask, cistern, or other vessel con- 
taining it in bulk, Thomas Shaw and William Blackburn, Marsh, 
Huddersfield, 


4981. Improvements in Sca.es for testing coins by weight, Gerard Wen- 
zeslaus von Nawrocki, Berlin.—A communication from Alex. Bernstein, 


4983. Improvements in Sream Pompe, and in actuating the valves of 
ateam engines, George Ben Goodfellow, Hyde, and Samuel Hallam, 


4985. Improvements in the construction of Buck.es and Keepers, and in 
the mode vf connecting buckles and keepers generally to leather 
straps or other articles, also in the construction of travellers’ belts and 
in the mode of uniting leather and other materials, John Sidney 
Crowley, Manchester. 

4987. Improvements in Gas Motor Enornes, Richard Hallewell, Black- 
burn, “Lancashire. 

4989, Improvements in Horsesnors and attachments therefor, Charles 
Lee, Brook-road, Upper Clapton, Middlesex. 

4991. ‘Improved means of Licutinc Cicars and Cicarerres, Urbano 
Montjo, Gray’s-inn-place, Warwick-court, Holborn, London. 

4993. A new or improved apparatus or Dress applicable to the human 
body for receiving the discharge therefrom, Ezedor Bennett, Manches- 
ter.— 23rd , 1876. 

5008. Improvements in apparatus to be applied to Carpine Excuses for 
dividing the flecce, George Roper, Stockport, Cheshire. 

5005. Improvements in apparatus for collecting and Removinc SEDIMENT 
in Sream-poiLers, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Thomas Jefferson Strong, Brooklyn, King’s 
County, New York, U.S —27th December, 1876. 

3590. Improvements in Fiurino or GoFFERING MACHINES, Henry Jewitt, 
Kentish-town, Middlesex.—A comm from Appollonia ‘ 
New York, U.S —18th September, 176. 

3680. An —_ vement in Arr and Water proor Fasrics, Alexander 
Melville k, Chancery-lane, London. — A communication from 
Francois scan Lyons, Fmnce.—20th September, 1876. 

4491. New or improved CyLinpeR-cLeaninc Apparatrs for Spmxinc 
Macnives, Carl Pieper, Dresden, Saxony.--A coramunication from 
Johann Georg Bodemer, Zschopau, Saxony.—20th Novrmber, 1376. 

4596. Improvements in apparatus for Preventine Fravp in the Receirt 
of Morey, John Britten. Camberwell, Surrey.—28th November, 1876 

4636. Improvements in E:ecrric Nicut 8:GNaL APPARaTOs, simultane- 
ously illuminating the horizon and automatically registering the 

Moritz, on board French memeber Orifilame. 

4642. Improvements in SqveEzinc Macaines for working metals, 
Thomas Lightfoot, Walker, Northumberland.—30th November, —_ 

4660. A new or improved Pocket Lanterx, Gerard Wen: 

Nawrocki, Berlin, ene —A communication from Gustav Goliasch, 
Berlin.—Ist Decenber, 1876. 

4766. Improvements in Muves or Jacxs for Spusxixc, William Morgan- 

Brow: London. communication from 





Jacob E Herbert Sawyer, Lowell, Massachusetts, U.S. 

4768. An improved process for Diuisisnine the InrLamMasitity of Woop, 
George Ross McKenzie, Glasgow, N.B. 

a “ Lavies’ Boots, James Dean, Derby.—9th Decem- 
4798. I ts in hinery for the construction of HorsEsHoEs, 
Luke Haslam, Oxford-street, Newcastle-upon-Tyne, and James Judge, 

Bishop Auckland, Durham. 

4802. Serene in the manufacture of PrppLep STEEL or Trow, 
William Mitford, Durham, and Richard Lester, Middlesbrough-on-Tees, 
York.—12th December, 1876 

4822. Improvements in Laup Wicks and Buryers, Benjamin Franklin 
Steevens, Trafalgar-square, London.—A communication from Henry 

Clay Scott, Clinton, Iowa, U.S. —13th December, 1876. 

4886. Improvements in SHow Cases - — 8, George Frederick Smith, 
Lambeth, Surrey.—18th December, 1 

4928. Improvements in the ene awe of Two-wBEELED VEHICLES, 
James Yule, Chancery-lane, London. 

4£20.An improved process of Forarse Bors, William Edward Gedge, 
Wi -street, Strand, London —A communication from Benoit 
Francois No] Fayolle de Mans, Chambon-Feugerolles (Loire), France. 

4932. A new or improved WATERPROOF Paper, James Weston Clayton, 
Hampton, Middlesex. 

4934. Improvements in the manufacture of ORNAMENTAL ARTICLES in 
Woop or Mera with moulded or relievo surfaces, George William Ley, 
St. John’s-wood-road, Croydon, Surrey. 

4936. Improved Expiess and Noy-enpiess CounTinc MACHINES, ap- 
plicable to turnstiles or other counters in places of amusement, 
tramcars, or other vehicles and wherever they may be required, 
James Reilly, Pomona Palace, Manchester. 

4940. An ee oe — of and apparatus for Uriiisive the Sun's 
Rays for eg m, distilling liquids, and other pur- 
ate Adolph Conlon: Princes-street, Middlesex.—A — 

Bernard Mouchot, Tours, Indre et Loire, Fi 
4942. improvements in Steam Diccine Macutines, John es > Knight, 





4914. A new - y Wappaved Comptvep Matcu-pox and CIGAR-CLIPPER, 
Frederick Holland, Birmingham,—2ist December, 187! 
4946. An ones, seme in -~ [rae Apparatus, William Alexander 
e, ion, 
4948. Improvements in the construction of Roastisc Furnaces, ses 
Theodore Dann, —— Park-road, Snrrey.— A communication from 
William Brenton Symons and William Thompson Rickard, Maidanpek, 


4950. its in the of Loorep or Terry Faprics, 
Hy in 2 pe employed in such manufacture, Joseph McCabe, 
Lancaster. 


4952. Imp Sons its in the of Potasn Atum from aluminous 
rocks, earths, or substances, Thomas Henry Cobley, Dunstable, 
4954. An improved Preparation or Composition for Renperixe the 
Watts of Burcpincs Impervious to Wet, and which may be u for 

rendering other surfaces damp-proof, Edmond Simmonds, Worcester. 
4958. Improvements in Renecume METALLIC Ores and apparatus therefor, 
Jonathan Ireland, Edward-street, Broughton-lane, Manchester.—A 
—— from Thomas Shoenberger Blair, Pittsburg, Pennsyl- 
i. Insprovementa in Tricycies, Richard George Jack, Hampton 


4962. Reepcehtennie in the manufacture of the oa gn of Wink 
Carns, Joseph Moseley, Manchester.—22nd December, 1 

4964. An improved method of Ems ssino Corton, ‘ae, en and 
other textile cloths or fabrics, and also paper and thin metal and wood, 
and in machinery or apparatus to be employed therein, Edwin win Firth, 
Dewsbury, York. 

4966. facture of Roorine Fett, or of material 
ruta to be caonnel for like purposes, Oswald Brooke, Man- 


Santry 





Saatn 








4970. Improvements in the construction of BLeacninc Kriers, James 
Ashe ne pod Bolton, Lancaster. 

4971. cted with Inxstanps or Ink Borries and 
A. veasels for holding liquids, Emile Gaspard Guérin, Boulevard 
Voltaire, Paris. 

4972. Improvements in Fornace Bars, William Wright, Sheffield. 

4974. Improvements in Bicycie Brakes, Richard Dickie McCandlish, 
Hornsey, Middlesex. 

4976. An improved ann of Le gee ys WitHoot Mexrtine Cast Iron, 

mer metal, Martin metal, and other metals ing from 
the fining of cast iron, in order to transform the same in fine steel, 
Léon Krafft and Hippolyte Julien Sauve, fils, Boulevard St. Denis, Paris. 
4978. Improvements in TaBie CUTLERY, ‘Edward Thotas Hughes, 
cery- “7 London.—A communication from William Eccleston, 

New York, U.S. 

4980. A new or improved Sort Soap, William Laing, G 

4982. Improvements in Looms and apparatus connected ay Ben- 
jamin , Harris-street, Bradford. 

4984 Improvements in Tars for Steam and Water, Thomas Allison, 
Milnsbridge, York. 

4986. Improvements in Rotiine Ratt Esps and Ovp Raixs into Bitters 
or Bars, James Charles Hill, Alfred Colerick Pilliner, and William 
Wi , Llantarnan, Monmouth. 

4990. I ts in hinery for OperaTixo RalLway Brakes, ap- 

able aiso for other Alexander Melville Clark, Chancery- 
e, London.—A comenatiication fro i. Elie Kurtz, Paris. 

4992. An improvement in Taxnino, David Rowe, Hale Farnham, Surrey. 
—A communication from William — Cornwall, Jamaica. 

994. I its in or i to the Foot-steps of the Spinpies 
EmPLovep in MACHINERY for Spoxnino, Dove.ixa, or Twistixe Fizrous 
Mater, James Gledhill, 8 taleybridge.—23rd December, 187! 

5007. An improved procrss for Pxerarinc and APPLYING OxYGENATED 
Are for we eee William Morgan-Brown, pton- buildings, 

A comm! Hornbostel, New York, U.S. 
= Improvements in Water Meters, Thomas Kennedy, Kilmarnock, 
yt, 














5015. A new or improved system of SmokE-BURNING FuRNACES or Fire- 
PLaces with ae ington eret, Stren —— of steam, iam 


Edward d.—A communication from 
Josse le igs We m —oo 
5017. Improvements in bbcasrene and in oo Carrripess, Charles 


Bartholomew, Broxholme, Doncaster, and Charles William Bartholo- 
mew, Towcester, Northam 

5019. Improvements in UMBRELLAS, William Robert Lake, Southampton- 
buil . London.—A > emareeeecen from Jean Antoine Dussud and 
Antonio Testacussi, Pa 

5021. Improvements in the. method of and apparatus for Moutpino Iy- 
Larp Desiens in the Manuracrure of OrnamentaL Trves, Alexander 
Melville ~~ ~ areata London.—A communication from Jean 


= An improved Surrt-rront Box, Charles Hubbard, Hoxton, Middle- 


502s. I pr ted with the Castine of METALLIC ARTICLES 
in Sanp —— and in apparatus for the purpose, Thomas James 
Smith, Fieet-street, London.—A communication from Richard Mott 

Wanzer, Hamilton, Ontario, eine —28th December, 1876. 

5027. ‘in employed in Seamine or 
Jorsine | Loopep or other Paso, William Campion, Sneinton, Not- 

5029. A new or improved apparatus or “Dropper” to be employed in 
retaining the wires of wire fences at proper distances apart, William 
Philpot Curran Bain, Edinburgh. 

5031. Improvements in Furnaces for the Consumprion of Smoke, Thomas 
Stone, Preston. 

5033. Improvements in the manufacture of Tices and Paweviine for 
covering and decorating walls, ceilings, and other similar places, 
Simpertus Kliih, Basford, Stoke-upon-Trent. 

5035. Improvements in VaLves, Taps, or Cocks, William Page, Newcastle- 
a 'yne. 

7. Improvements in Stoves, Reuben Samucl Oakeshott, Sloane square, 
“aan Middlesex. 

5039 An improved Composition for Parventine Freezino in the CyLis- 
DERS, AIR me pnp and Exnaust Pipes of Exoines worked or driven 
by compressed ai air, also of other engines and pumps, such composition 
being also applicable for lubricating the same, Edward Brown, Nor- 
manton, and Joseph Rider, Leeds. 

An improvement in Fiat or ~mooruine [rons, Charles Ezard, Brad- 
ford, and 


‘ohn Wallace, Ardwick-green, Manchester. 

5045. Improvements in Reapine and Mowino Macurnes, and in apparatus 
connected therewith. John Heury Johnson, Lincoln’s-inn-fields, Lon- 
don.—A communication from Charles Morgue, Fiance. 

5047. Impr in the ture of Cricket Batts, 
Malings, Woolwich, Kent 

£049. Improvements in Umprecia and SunsHape Fastrenines, Alexander 
Melville Clark, Chancery-lane, London. — A communication from 

Messieurs A. Teste, pdre et fils, and Pichat, Paris —29th December, 1876. 

5951. Improvements ‘in Bacancep Vatves for F.vips, partly applicable to 
ordinary corks or valves, Walter Henry Hart, South-crescent, Lewis- 
tye yl ed R Ink W Joseph Woll 

5053: A new or improv EVERSIBLE Ink WELL, ollman, 
Rotherham, York. 

5057. An improved Caeck or Stor Vatve, chiefly designed for the pro- 
tection of steam boilers, John Addy Hopkinson and Joseph Hopkinson, 


Huddersfield. 
5059. An improved Fastener for Neckties and other such like articles, 
London. — A communication from Georges 











James 


pro’ 

Adolphe Aron, ee oe 
Francois Pingot, 

5061. rN new and improved Macaine for Dryive and Powperine BLoop 
and Excremestitious Matrer, also suitable for drying or re agen | 
saccharine and other solutions or materials, and for dissol 
mixing purposes wherein heat is required, Campbell Forrest, ‘edin- 
burgh, and Al der Forrest, M 

5063. A pew or improved machine or apparatus for Cvrtinoe up Citron, 
Canprep Lemon, and other substances, David Thomson, Salford. 

5065. Improvements in the mode or method of Bu Pi APHS, 
and in the machinery or apparatus used therefor, James Wilson, James 
Hardman, and Richard Birtwistle, Accrington. 

5067. Improvements in Looms for Weavino, George Harwood, Blackburn. 
—30th December, 1876. 

1. Improvements in apparatus and gearing for Hoistinc, Haviine, and 
such like , James Taylor, Mark-lane, London. 

3. Improvements in "INKsTANps, parts of which are applicable to other 
articles, Frederick William Garrard, Ipswich. 

5. Improvements in Pirnx-wixpinc Gener, William Stead and James 
» jong. Radcliffe Bridge, Lancaster. 

7. Improvements in the mode of Licutino “go . such like machinery, 
George Fountain Weare Hope, Herne Bay, K 

9. Improvements in oe and in com ten Tare ‘therewith for fastening 

cravats, collars, and other articles, Cornelius Walton, Westminster 
3. Imp in y for Spreapinc Dressep Sitk, Juhn 
Lister and Arthur Greenwood, Leeds. 

15, Improvements in machinery for CHANNELLING the SoLes of Boots 

and SHoes, John Cutlan, C .—Ist January, 1877. 














Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

64. Certain new and useful i ts in bi for Manurac- 

TURING Burtoxs, Henri Adrien I Bonneville, Rue de la Chauasé d’Antin, 
‘ communication from Charles Radcliffe, Newark, New Jersey, 
U.8.—6th January, 1877. 

67. Improvements in Jacguarp Frames, in the slides or bars and gauging 
bits, to lea greater number of springs to be used in the 
without increasing the number of cylinders, and for improvements in 
the construction of the frame generally, William Benson, Robin Hood- 
street, Nottingham, and Henry Hickton, Long Eaton, Derby.—6th 
Bg new « 1877 

4 Certain improvements in Watcs-case Sprinos, William Edward 
a Wellington-street, Strand, London.—A communication from 
Joseph Britton, > Francisco, California, U.S.—8th January, 1877. 

89. An i its on Hammers or tools for dressing 

-_ Alexander “MeDowald, Massachusetts, U.S.—A communication 
ohn Hartnoll, New Hampshire, U.8.—9th January, 1877. 

107, oa Bee in the manufacture of railway and other like 
Wuee.s, in machinery connected therewith or employed therefor, and 
in the method of fastening tires on such wheels, Dyson Owen, 

. York.—9*h January, 1877. 

112, Improvements relating to the StraigHTEeNnine and Curvine of MeTaL 
Raltts or Bars, and to ai tus therefor, William Robert Lake, South- 
ampton-buildings, London.—A communication from David McCandless, 
Pittsburg, Pennsylvania, U.8S.—9th January, 1877. 











Patents on which the Stamp Duty of £50 has been Paid. 
102. Woop oo John Frederick Potter Woodley, Moor-street, and John 
Anderson, High-street, Burton-on-Trent.—8th Junuary, 1874. 

109. THERMOMETERS, Henry Negretti Lf Toa Warren Zambra, Hol- 
born-viaduct. London.—8th oe 

114. Wasuine Woot, Jonathan Holden ~¥ John Edward Holden, Reims, 
France. —Sth January, 1874. 

128. Stas for Pavinec, Joseph Woodward, Darlington, Durham.—9‘h 
January, 1874. 

137. Steam Generators, Michael Billings and George Kinton Billings, 
High Cross-street, Leicester. —10th —e 1874. 

153. Cuaroine Retorts, William Foulis, Glasgow.—12th January, 1874. 

190, Lace, Félix Sival, Neuilly. France.—1l4th January, 1874. 

_— Raitway Pornts and Sionais, John Saxby, Canterbury-road, Kilburn, 


iddlesex.—28rd January, 1874. 
Russell, Kilmarnock, Ayrshire, N.B.— 


Py AYRSHIRE Bonnets, W: 
12th January, 1874. 

176. Pacxtye for Piston Rops, John Scaife, Melbourne-sireet, North- 

Leeds.—13th January, 1874. 

178. Steam Cuctivatine Macutnery, James Howard and Edward Tenney 
Bousfield, poe a — 13th January, 1874. 

191. Screws and Screw Nats, Edward Nugent and John Fanning, New 
York, U 8.—14th January, 1874. 

211. PLaisters or Banpaces, Frederick Henry Smith, Lewisham, Kent. 
—16th January, 1874. 

277. Cortaininc, Measurino, Conrro.Liine, ReouLatine, and ARRESTING 
the Suppty of ‘Liquips, Alfred Tylor and Joseph John Tylor, Newgate- 
street, London.—z2ad January, 1874. 

167. ARGAND Burners, les Edward Hearson, Millman-street, Bed- 
ford-row, London.—i3th aauary, 1874. 

183. Reapinc and Mowine Macarnes, William James Bui and Charles 

Burgess, Brentwood, Essex.—1l4th January, 1874. 

187. Tres for SHutries for WEAVING, William Kirk, Snig Brook, Black- 
burn.—1l4th Ja , 1874. 

195. Lamps, William Jdward Teale, Manchester.—15th January, 1874. 

182, Automatic Musicat Instruments, Daniel Imhof, Oxford-street, 

—l4th January, 1874. 

18%. Dresstno and Fixisninc Wootten Ciorus, Charles Denton Abel, 
Southampton-buildings, -lane, London.—14th January, 1874. 
205. Fiuterino, Rectiryine, or CLarirymne Liqorps and Gases, Alfred 

Vincent Newton, Chancery-lane, London.—15th January, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 


100. Rorary Kyire-cLeanine and PowisHinc Macurnes, George Kent, 
High Holborn, London.z-12th January, 1870. 








109. Frawes of Umpre.cas and Parasots, Joseph Cross, Whitehaven, 
Cumberland.—18th —— = 1870. 
197. Pickers 2 oe Looms, Fielden, jun., and Thomas Fielden, 
alsden, Lani ee hid teen January, 1870, 
134. Manuractorg of Snort, Gerhard Lampen, Wyland, Northumberland. 
—15th January, 1870. 





Notices of Intention to Proceed with Patents, 


4587. Lampa, Gotinng Anthony Ermen and Edwin Ermen, Eccles.—27th 
November, 1876. 

4652. Roors, &c., William Henry Kershaw, Widnes.—lst December, 1876. 

4662. Ewpromerine Foxisnep Tlostery, &e., James Yatea, Nottingham. 
—2nt Deeember, 1876. 

4707. Motive Power Enaines, David Joy, Barrow-in-Furness,—5th 
December, 1876. 

4742. Sream PLovons, Henry Tarnill, Tyate G —Tth December, 1876. 

4755. Apuxsive Pasrers, 'l') ter-gardens, Hyde 
Park, London. 

4759. Suirs and VESSELS, Le aney Pitt, Sutton.—A communication from 
A. Hutt.—8th December, 1 

4764. STRAIGHTENING Tron, uF Samuel Cocker, ae —A communi- 
cation from William Henry Puine,—9th Decembe 

47 Twist Lace Macuine:, Benjamin Hallatt a ‘tdward Mason, Old 
enton. 

4778. Furnaces, &c , George Sinclair, Leith, N.B. 

4 50. Grass, Frederick Siemens, Dresden, Germany. 

4788. Water Gavogs or Stor Vaives, William Andrews, Lisbon, Andros- 
coggin, Maine, U.S. 

47%. Macuinery for Tareavinc Screws, Thomas Garnett, Birmingham, 
—I11th December, 1876. 

4830. Morive Pow er Excixes and Pompes, rey: Beanleg, George Crowe, 
and William James, Chester,-- 14th Decem ber, 1 

we TREATING SewaGe, George Rydill, Pontefract Villa, Ilighgate, Lon- 


“-. Fae Francisco del Riego, Regent-strect, London.—15th Decem- 
r, ‘ 

4868,’ Skates, Jacob Brown, Manchester. 

4869. MEASURING Distances, Francis Weldon, Windsor.—16th Decemer, 








1876 

4875. Paeventina Iycrustatioy, Charles Denton Abel, Southampton- 
buildings, London.—A communication from Johann Thelen. 

4879. Tose Boiters, Abram Seward, Market-street, Lancaster. 

4851. ARTIFICIAL STonE, Ernest de Pass. Fleet-street, London.—A com- 
munication from Llewellyn Levi Leathers. 

4884. RaiL-sornts, Amos Joseph Acaster, Princess Works, Sheffield. 

4889. Rotier Skates, Auguste Louis Bernard Devot, Copthall- Buildings, 
London.—A communication from Napoleon Rebour. 

4891. Screws, William Robert Lake, Soutt buildi 
A communication from the American Screw C pany (Incorp 

—18th December, 1876. 

4894. Hosiery, John Byrom, Delph, Yorkshire.—19th December, 1876. 

4911. Supetyivo Fue. to Furnac es, Robert Healey. Burnley. 

4915. Stoppers for Borries, James Lyon, Thomas Lyon, a4 Elias Lyon, 


4918. Torninc, Andrew Charles Guy er, Cambridge-road, Chis- 
wick, Middlesex.—29th December, 1876. 
4995. Mar Syrup, William Robert Lake, Southampt Lon- 
don.—A communication from Oscar Finn Boomer.—26th December, 1876. 
eo Carpino Enoines, George Roper, Stockport, Cheshire.—27th Decem- 
1876. 
= os na Arr or Gas, Jeremiah William Gidney, West Ham, 


Pr res: inv ALID or Bep Tanies, John Harper, Northampton-street, Ialing- 


ton, London.—5th , 187 
3199. Wuxpine YARN, illiam Henry Hacking, Bury, Lancaster, and 
France. 


Thomas Edward Wilson, Lille, 

3501. Rartway Brakes, John Beale, Truro, Cornwall. 

3°02. Treatise Yarns, Samuel Graham, Belfast. 

3505. Rover, Hen: Heyer, Leather-lane, London.—éth September, 1876. 

3o17. nnnozeee Endmee, Edouard Remy, Louvain, Belgium.—7th Sep- 
tember, 1876. 

3532, PomaTuM Box, John Rogers, Walworth, Surrey. 

3533. TeLeGRraPH CABLES, Walter Claude Johnson and Samuel Edmund 
Phillips, Victoria-road, Charlton, Kent. 

3536. Reoisterino TorNstiLes, Henry Bezer, Clapham, Saddell, 

3543. Drawine and Forcixe Water and Air, George Duddell, Queen's- 
Park, and Thomas Charlton, Belmont-street, Brighton.—sth Beptember, 


8545. Savino Lire and Property from Fire, Abraham Martin, Newman- 
street, Oxford-street. London 

3547. Urinisinc Gas, Charles Edmund Webber, | —— ee London. 

3548. Umprectas, Thomas Mitchell, Leyland, near Pres 

3551. Iron Restpvurs, John Henry Johnson, Lincoln’s- coer “fields, London. 
—A communication from Hermann Grttneberg.—th September, 1876. 

8552. Evecrric Licut, Robert Applegarth, Southampton-street, Strand, 


ndon. 
3553. Corrow Oreners, Samuel Davis Keene, Providence, Rhode 
3560. Reapino and Mow1rxa, Adam Carlisle Bamlett, Thirsk, Yorkshire.— 
Se 1876. 


London. — 


a). 








hoilat 





Island, U.S 
—llth 


plember, 
es - hie NB. Enoives, John Robertson, Lanemark, New Cannock, 
yrahire, 
8568. CARRIAGE Suarts, Charles Julius Ball, London,—A communication 
from Amand Cleuet. 
8575. Cut Nam Macuines, John Ryan Danka, Wolverhampton. 
3577. Ventcies, John —_ Mitchell, Devonsbire-atreet, Islington, Lon- 
don.—12th September, 1876. 
3588. po me — pam Edgar Hum, Stoke Newington, London.—13th Sep- 
1876 
3608. PexHoLpeR, William Alexander Brice, Chancery-lane, London.— 


lith September, 1876. 
3659. Looms, William M -Brown, Southampton-buildings, London.— 
A communication from Hyacinthe Marie Fouillet.—191h September, 1876. 
— re Henry Brooks, Cumberland-market, Regent’s-park, 
ndon. 
8689. Breecu-Loapine Smact Arms, John Field Swinburn, Birmingham. 
3691. Ramway Sieerers, William Edward Newton, -lane, Lon- 
Ss communication from Jules Leonard lane. September, 


sro. _—_ and Sioxars, John Brierley and Walter Wright Brierle: arte 

— London.—Partly a communication from Frederick* Wade 
ey. 

8702. Sewixno Macutnes, Alfred Vincent Newton, Chancery-lane, London, 
—A communication from Robert Whitehill. —2ls agente, 1876, 

$712, Carpixo Corton, William Dobson, Plymouth, and Thomas Henry 

ushton and Benjamin Alfred Dobson, Bolton. 
a. 7a, George Dryden Mease, South Shields.—22nd September, 


sz, Menevir Locomotives, Henry M eather and Christopher 
Jobn Wallace in, Greenwich —23rd ptember, | 1876. 

3821. Saws, William Robert Lake, South don. — 
A communication from Richard’ Spotswood Robertson.—2nd October, 


1876. 

3949. Gas, Edward Brook and Alfred Wilson, Middlesbrough-on-Tees,— 
12th October, 1876. 

4017. Sarety Vatves, Alexander Turnbull, Glasgow.—18th October, 1876. 

4149. Corton, &c., Benjamin Alfred Dobson and James Macqueen, Bolton. 
—26th October, 1 1876. 

4806. BALANCING SUSPENDED vor bang Marshall Arthur Wier, Shephera’s 
Bush, Middlesex.--7th November, 1876. 

4341. Corset Fasteners, &c., Johi or Ajax and Charles Benjamin 
France, London.—9th November, 

4396. Nart Maxrno, &c., William’ Retort Lake, Routan Sate, 
London.—A communication from John C. Gonld.—13/h November, 1876. 

4408. Savery of Trains, &c., Oswald George Meatyard, Stourbridge, and 
Richard Barrell, Thistle-grove, South Kensington, London.—14th No- 
vember, 1876. 

4456. Sewrxo Macuines, &c., Alexander Anderson, Glasgow.—17th Novem- 
ber, 1871 

4483. Susstirore for Lye of Jave ite, Comte de Thomas de Dienheim 
Brochocki, Boulogne-sur-Seine, France.—20th November, 1876. 

4508, ARMOUR PLates, John Henry Johnson, Lincoln’s-inn- fields, Lon- 
don.—A communication from Marrel Brothers —21st NV , 1876. 

=. Stonau Wires, &c., William Braithwaite, Stratford, Essex.—22nd 


4860. FLEXIBLE Tusinc, Harwood Wakeman, New York, U.8.—23rd 
Ne 
— Yertuaram, &c., Richard Harris, Marylebone, London,—26th 
ov 
4607, ACCOUTREMENTS, John Henry Johnson, Lincoln’s-inn-fields, London. 
—28th November, 1876.—A communication from William Silver Oliver. 
4671. ———. &ec., Nathan Gold Kimberley, Great St. Helen's, London. 
2nd December, i876. 
4680. Wrinoina and Manc.ino, Gilbert Ray Willett, Chatterton-road, 
Highbury-vale, Finsbury-park, London. 
«si. “sh Doenker, —_— Whyte and Matthew Thallon, Paisley, Renfrew. 
4711. Hoops for mee &., Ben Francis Peacock, Burton-upon- 
Trent.—6th December, 1876. o—- 
4757. Extinauisnine SPARKS, &c, Philip Syng Justice, Southampton- 


London. —8th 
4709. Casters, é., Nathaniel Smith Bailey, High-street, Blcomsbury, 











Jan. 19,1877. 


THE ENGINEER. 








49 

4778. Laptes’ Boots, James Dean, Derby.—0th December, 1876. 2106. G B. Britten.—Dated 18th May, 1876. 2138. Iurration Ivtaip Woopwork, G. Alberty and 0. Alberty.—Dated 
4795. Covers for Boxes, &c , William Lafayette Hubbell, New York, U.S, | _ According invention, instead of sand or commiuuted silica, 20th May, 1876. ; 

—l1lth December, flints, fragments or block of q' sandstone, or silicious mineral are on veneer by Mhegraphy and rendering impression per- 
4811. Stups, &c., John Compton Weeks Jefferys, Tottenham-court-road, | employed. The stones are a convenient tank or vessel to the | manent by treatment with vi an =, The veneer is glued on the 

London. required and flux is introduced wae in contact with | backing, being heated, a cover poll metal eee! epee on it 
4825. WaLkive-sTick Guns, Alexander Melville Clark, Chancery-lane, | the heated , com therewith and forms glass, that | and the whole pressed. Back of the backing is also ven to prevent 

fenton. A communication from Célestin Dumonthier,—13th Decem- 3 into a suitable , from which it may be withdrawn as re- | warping. 

, 1876. ired. 2139. Wainoixe Roiuers, I. B. Harris.— Dated 1876, 
4831, Sxurries, &c , John Morton, Glasgow. 2106. Tune Scrarens, J. L. Rastrick.—Dated 18th May, 1876. These improvements relate to the a bos rae vo eS and 
bor a. = ——— Charles Pirie and Robert Groundwater, According to this invention a rod of an angular section is twisted into | consist in covering the metal rollers as hitherto made with a layer or 
berdeen.— cember, lay 


4876. Mariners’ Compass, &e., Sir William Thomson, Glasgow.—18th 


December, 1876. 
4904. Jans, &c., James Storer, Glasgow.—19th December, 1876. 
4919. Iron, &., Musgrave Watson, Notting-hill-terrace, London,—20th 


December, 1876. 
4931. Looms, &c., Michael Thomson and William Adam, Kidderminster. 
4935, Warer-cLosets, &c., George Jennings, Stangate, Lambeth, London. 
4936, Countine Macutnes, &c., James Reilly, Manchester.—21st Decend 








876. 

4946. Boat-LowERtno, William Al der Brice, Ch ‘y-lane, London. 

4949. Biastine Coat, &c,, Samuel Marsh, Nottingham. 

4952. Potasn, ALum, &c., Thomas Henry Cobley, Dunstable. 

4953, vine Lire at Sea, &c., Francesco Leoni and Philip Matthews 
De La Tastes, St. Heliers, Jersey. 

4958. Repuctne Orgs, Jonathan Ireland, Edward-street, Broughton-lane, 
Manchester.—Partly a communication from Thomas Shoenberger Blair. 
—22nd December, 1876. 

4970, Bueacnino Kiers, James Ashcroft, Halliwell, near Bolton. 

4985. Buckies, &c., John Sidney Crowley, Manchester. 

4992. Tannino, David Rowe, le Farnham, Surrey.—A communication 
from William Rowe. ---237d December, 1876. 

_ bg Meter, Thomas Kennedy, Kilmarnock, Ayr.—28th Decem- 

" L 

6029. “‘Drorrer” for Wire Fences, William Philpot Curran Bain, Edin- 

6057. Bor Vater John’ Addy Hopk Hud 

. Stor Vatvg, John y Hopkinson and J: Ih Hopkinso: ud- 

dersfield.—30th December, 1876. _— ~ ys 

64. Burrows, Henry Adrien Bonneville, Rue de la Chaussée d’Antin, 
Paris.—A communication from Charles Radcliffe. —6th January, 1877. 

89. Toors for D Stone. Al der McDonald, Massachusetts.—A 
communication from Jobn Hartnoll. 

112. Ratts or Bars, &c., William Robert Lake, & P iz 
Te communication from David McCandless.—0th January, 


All ns wren to interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
= — of the Commissioners of Patents within twenty-one days of 
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This invention relates to various a applicable to permanent 
way constructed entirely of metal, which imp: ts have ref 
both to the mode of connecting metal sl and to the means of fixing 
the rails thereon, the object of the invention being to enable the rails to 
be laid with great rapidity, and Page gens boners to the supports or 
sleepers in such manner as to admit of their being removed or taken up 
with facility when required. 
2004. Boars, B. T. Weathendon and W. M‘Nabb.—Dated 18th May, 1876. 

This invention consists in constructing rota boats without the prow, 
stern, or helm, as hitherto, by forming the keel, ribs, and sides in one 
contiguous piece or circle, and fixing radiating seats within the same to 
enable amateurs and others to be taught and practice rowing, 


Se Denese anp WALKING-sTICKs, G. Grant.—Dated 18th May, 
1876. 





The feature of novelty which constitutes this invention is constructing 
the handle ion of umbrellas, sticks, or walking-sticks hollow, and 
[eit e same with a lid or cover attached by a hinge or equivalent 
oin 


Siipe Vatves, G. A. Calvert.—Dated 18th May, 1876. 

This invention relates to equilibrium slide valves in which’a ri 
employed, against which the back of the slide valve works, and conidia 
in forming valve — so as to give an up-and-down motion to the 
ring. The said ring is kept against the valve by a spring. 

2097. Roter Sxares, G. Clark.—Dated 18th May, 1876. 

The features of novelty First, the use and application of a lever 
Sot peer to the footstand of the skate and set in motion by 
a le or treadles at the top of such lever, which treadle or treadles are 
actuated by the pressure of the foot of the skater on one side or the other 
of the footstand, causing the lever to vibrate and act on the axles of the 
wheels so as to radiate and lock the wheels at any required angle for 
imparting a curvilinear direction to the skate in the manner described. 
a dly. th Suosthoa® t for stopping the radiation of the 

previously determined as 


is 





iy, the mee arrang 
wheels of roller skates at any degree of a circle 
most suitable for the turning of such wheels to the required extent, as 
described in the provisional specification. 
2098. Sarery Bett Suirrer, G. Somenthal.—Dated 18th May, 1876. 

This invention consists of a shaft, to which is attached by a spindle a 
small convex disc, and from the centre of which projects a small cone. 
The diac and cone being free to revolve, the belt is placed on this point 
and passed over the pulley to which the belt is to be applied. 

2009. Raitway Wueets anp Axues, P. Jensen —Dated 18th May, 1876. 

Nave of the revolving railway wheel has at one end a larger supply or 

chamber ; both 


centrifugal chamber, and at other end a small coll ¥ 
are connected passages ; in the former a ca’ tube receives 


filter chamber in the y axle, 
End leakage of oil is prevented by 
various means. Axle is lined with bronze, nave with cast steel. Special 
under carriage construction for wheels placed inside of the springs. 
2100. Sutrs, Boats, Baross, &c., J. Hampden.—Dated 18th May, 1876. 

The object of these improvements is to render vessels safer in naviga- 
tion and to increase their capacity for the stowage of cargo. This is done 
by widening the upper decks and cabins from, or just at, or below the 
water line by forming a lateral projecting part along each side of the hull. 
Below this projecting part the hull is built of the usual figure. The 
Second of the invention has reference to vessels of a circular form 
and it with this projecting allaround. These vessels are intended 
to be towed, and a rotary motion is imparted to the vessel by means of 
four or other number of short blades projecting obliquely from the hull. 
2101. Serrine out Suips’ Lines, 2. Duthie,—Dated 18th May, 1876. 

This invention of improvements in apparatus for yen hae, lines 
consists of an ye np of drawing board fixed to brackets and carry- 
ing a slide with g pointer and pencil, so that by drawing the pointer 
over the curved sides of a model the lines may be accurately transferred 
te drawing paper. 

2102. Furnaces, J. Mactear.—Dated 18th May, 1876. 

In carrying out the invention the sulphuric acid is added to the chloride 
in a pan or vessel heated by a fire below, and fitted with stirring appa- 
ratus. The pan or vessel is made of sufficient size to retain a quantity of 
material over and above each c so as to protect the bottom, and is 
fitted with two or more sluices or slides at the sides, giving when 
open into two or more closed or muffle furnaces, in which drying or 
calcining of the sulphate formed is completed. The furnaces are 
circular in , and are fitted with s + 49 whilst branch 
= acid vapours from them into flue from the pan or 


— * aed Fish Piares anp Nuts, BE. Humm.—Dated 18th May, 

This consists of a pivoted spring plate which occu a ition 
between the square sides of adjacent nuts, the ends of ait puta beating 
against said nuts to prevent them turning to become loose, 





a spiral form tapering towards each end, where it fits closely around a 
straight rod running through the centre of the spiral. 
2107. AscerTainine Composirion oF ATMOSPHERE IN Mines, E. P. Alex- 
ander.—Dated 18th May, 1876. 
This invention relates to a peculiar arrangement of apparatus for 
facilitating the ss at Fay dagen at the surface of mines the 
rm) nye’ . t 





position of Pp subterranean workings or ies, 
the nm of fire-damp or other ae gas contained in such 
atm: , and the precise moment at which the mixture of air and gas 
is about to become dan; , and consists essentially in the automatic 
and continuous withdrawal outside of or to the surface of a mine of 
samples the at h tuined in any of the underground 





workings or galleries thereof, and in supplying such samples to analysing 
apparatus othe rpose of their Soke analysed on the spot at any 
moment by any of the known methods or processes. 

nee MAcHINES, 4 ga a ae Moy, a . 

to ven cut crop a sp’ roller 

on to another roller also spiked, from which it is cleared by a comb. It 
can then be delivered on to a shoot to be delivered in swathe, or it may 
be taken up by a rotating thimble, then between a pair of rollers, to be 
delivered as a kind of rope (twisted) into a wagon or on toa stack as 


2109. Stream Evncines, F. J. Lemouche.—Dated 18th May, 1876. 

This invention relates to an improved yalve gear for steam engines, 
com ly modifying the action of engines of the ‘‘ Corliss” type ; 
ry ble also to ail steam engines, whether land or marine, of whatever 
power and speed. This movement consists, First, of two toothed racks 
at “. and bottom gearing with four toothed quadrants, two of which are 
for admission of steam and two for exhaust; these two racks are guided 
by two cross pieces each coreg ¢ socket or bush guiding the central 
rod; these three pieces are uni' by.two cross one at the wp, 
the other at the bottom; the central rod is intended to be driven by the 

four quadrants, two of which Lew J for the 
admission of steam, and each carrying a steel ag intended to open 
the valves for the entrance of steam into the cylinder at the py time. 
These two quadrants are set in two half coupling boxes, which are keyed 
upon the steel axle working the valves; they are movable on the axle 
working the valves as well as within the two coup ings, each of w 
carries a small piece of steel dovetailed into it and fixed by two screws. 





Thirdly, the g action a rod two oblique 
plates, which rod is guided at top and bottom, and is intended to receive 
the motion of the governor. two oblique plates work in two 
slides, each having a similar to that of the two oblique plates ; 


m 
the two slides are a wy by two small supports. The action above set 
forth may be m ed by doing away with the toothed gearing and 
substituting two forked levers, me 4 provided with a sliding block working 
in suitable guides ; two forked levers carry their tappets 
2110. Steam Enornes, 7. A. Grimston.—Dated 18th May, 1876. 

This improvement relates to a new form of piston, which is built up of 

plates, the front and back cover or plates being perfectly plain, and 

the centre plate being provided with bosses and springs. 
2111. Borers, H. A. Potter.—Dated 18th May, 1876. 

This invention has for its object to produce a boiler for heating water 
for domestic or conservatory purposes, and consists mainly in the 
peculiar construction or arrangement of the flue, which is made to pass 
through the upper water-way of the boiler and communicate with the 
fire-box by a vertical passage, by whieh means a great increase of heating 
surface is obtained. 

2112. Frvisuivo Leatuer, F. S. Cox.—Dated 18th May, 1876. 

This provisional specification describes an arrangement of machinery 
in which a pair of rollers are caused to roll alternately over the surface of 
the leather to be finished. 

2218. Grixpinc Corn, J. H. Johnson.—Dated 18th May, 1876. 

is invention relates to an improved mode of, and apparatus for, pre- 
paring grain and similar substances, and reducing the same into flour, 
and consists tially in the loy t for that purpose of hydraulic 
pressure in the manner des:ribed in the provisional specification. 


2128. Governor anv Sreep IspicaTor, F. W. Durham and H. Howse.— 
Dated 19th May, 1876. 

For the purpose of this invention a fan or set of blades driven from 
the main shaft are caused to revolve in a vessel containing liquid. The 
driving gear of these blades has connected with it a bevelled wheel clutch, 
which, when the resistance of the blades is greater than the load on the 
clutch, the latter is caused to revolve with its spindle, and thus opens a 
throttle valve or releases a brake. second set of blades on a separate 
axis are actuated by the rotary motion of the liquid, and by the interven- 
tion of a coiled spring communicates motion to a dial or indicator. 

2130. Rotter :—e os a eee ly nt “— May, 1876. : 

consist, First, in the axle bearing. Secondly, in an arrangemen’ 

of a divided stock and adjustable socket and spindle, or slide, and guide 
or fastening screw or screws, whereby the stock or foot-board can be 
lengthened or shortened as required, so as to suit feet of various sizes. 
Thirdly, in a self-acting lanes device. Fourthly, in the employment 
of elastic bands for fastening the skate to the foot, provided with buttons, 
hooks, clasps, or buckles, which may be used instead of or in addition to 
the straps and buckles now in use ; and, Fifthly, in the manufacture of 
skate wheels of tovghened glass. 

2131 Tomsstones on Monuments, R. 2 

The tombstones are formed of glass pannelling painted on the inside, 
so as to resemble polished granite, block marble, or other stone. Arrange- 
ments are described for attaching the glass, and of adding fresh lettering 
to it at any time. 


2182. Marine Attack AND Derence, H. C. Lobnitz —Dated 20th May, 





— Dated 20th May, 1876. 


This invention has principally for its object to render naval ramming or 
equivalent operations more effective and decisive than has hitherto been 
proposed, and consists mainly in combining a hollow ram projecting below 
water from a ship or from any partly or wholly quanaened structure, with 
one or more guns to be fired through the ram when the ram is near, or in 
contact with, or has penetrated an enemy’s vessel, so that instead of only 
a single compartment of the enemy's vessel being penetrated by the ram, 
an extensive perforation may be additionally produced by the gun or 
guns, and insure the immediate sinking of the vessel. 

2133. Trusses, B. Bdel.—Dated 20th May, 1876. 

A flexible chain belt is described capable of fitting closely and flatly to 
the body of the wearer, at the same time that it yields to every move- 
ment. 


2184. Dressinc THE Surraces or Stone, F. Brown.—Dated 20th May 
1876. 


The feature of novelty which constitutes this invention is, the cylinders 
and tools arranged as set forth for cutting or dressing flat surfaces on 
stones. 

2185. Printino SmiuLtangous_y in Severat Cotours, B. Vauthier.— 


Dated 20th May, 1876 

According to this invention a as machine is vided with as 
man nting cylinders, having duplicates or cliches of the type as there 
are different coloured impressions to be produced, each such type or cliche 
having only that part in relief that is required to be printed of its particular 
colour, Each cylinder being provided with a separate ink reservoir with 
different coloured inks, the paper after receiving the impression of the 
one cylinder, passes to the next, which prints — in the exact position 
in which the type of its particular colour is required. 

2136. Suirts, F. H. Simpson.—Dated 20th May, 1876. 

This invention consists in making shirts of composite materials, the 
body being of wool, the cuffs and front linen. Provision is made for the 
prevention of shrinking. and for the special protection of the chest. The 
— arrangement of front renders it aimost uncreasable, so that it 

rr. 


2187. Rotter Skates, C. EF. Wallis.—Dated 20th May, 1876. 

The features of novelty in this invention consist in constructing roller 
skates in three different ways. First, constructing roller skates with a 
curved bar fixed to the footstock, each end of the said bar being pivoted 
toa piece that swivels on a horizontal axle carrying the rollers of the 
skate, two rollers near the front or toe of the skate, and two near the 
back or heel thereof. Secondly, constructing roller skates with a hinge 
across the footstock which is divided, the toe part is shod with leather, 
and the other carries four small rollers which keep the footstock of 
the skate nearly close to the skating surface. In this form of skate the 
rollers sre not intended to converge, and the skate is designed for running 
u the toe part and rolling heel somewhat after the manner 
ge on ice. Thirdly, in so constructing roller skates with two 
rollers, one near the toe and the other near the heel Each o 
the said rollers is made divided and fitted at the centre of such divided 
pet with a sphere of metal or other suitable material. A band encircles 

divided parts of each roller, and a stud with a cross-pin is fixed into 
each band; the said on two inclined springs or surfaces for 
keeping the rollers to each other for mo the skate in a direct 


bad 





line, and for converging the rollers for moving skate in a curved 
direction. 





yers of india-rubber, and surrounding said layer with another layer or 
layers of spun yarn made from wool, cotton, p, flax, or such like 
materials, or with a layer or layers of cloth made from said materials. 
2140. Sreex, W. P. Cherry and C. BE. Cherry.—Dated 20th May, 1876. 

This invention relates to the manufacture of steel by melting the ore, 
pig, oF cast iron in a furnace, and then ccoling the metal with water or 
o liquid, steam, or fluid ; the same process is repeated until it becomes 
2141. Sream Enoines, W. Dawes.—Dated 20th May, 1876. 

The First part of this invention consists in a governable expansion 
gear for slide valve engines, wherein the crank shaft end of the expan- 
sion eccentric rod is caused, by suitable mechanism, to move or travel in 
a straight line, equally beyond and across a point in the line of action of the 
main valve; this straight line travel being caused by the governor to 
assume or work in various angles between vertical and horizontal, accord- 
ing to the time of cutting off the steam, each piston stroke of the engine. 
The Second consists in the application of wheels, rollers, or reeling 
levers, to the expansion valves or other similar perforated plates, in 
contradistinction to the main valve itself, as has heretofore been some- 
times attem: and tised. This i t, whilst relieving both 





valves, removes the danger of leakage of the main valve u its own 
port, face, or seat, in uence of there being sufficient 1 ure, 
though reduced, to keep it (the main valve) tight and safe upon its work- 


2142. Texescorgs, J. L. Field.—Dated 20th May, 1876. 
The invention described in this provisional cificati 
toi ts in tel and is desi 


4, 








pes, igned to obviate the inconveni- 
ence arising when adjusting the focus from the necessarily accurate fit of 
the “draws” or tubes one within another. For this purpose the ordi- 
hand is constructed with a swiv or revolving eye 
plate or steadier, so arranged that the last draw or tube which contains 
the erector and eye piece may be rotated without turning the eye plate 
or steadier, which rests against the user’s eyebrow or face. Between some 
two of the draws or tubes, preferably between the last draw or tube and 
that into which it ta%es, is inte: an intermediate tube, cut or formed 
with a helix or worm. This tube fits on the one draw or tube of the 
pe, and the helix or worm receives a pin or piece projecting from 
the adjacent draw or tube. Thus by turning the intermediate tube the 
final adjustment of the telescope to suit the user may be readily effected 
with the greatest nicety. 
2143 Carponates or Sopa, E. Solvay.—Dated 20th May, 1876. 

The invention relates First, to the mode of using carbonic acid in the 
said facture, and ists in adding to the process already in use a 
preliminary carbonatation of the liquid treated, so that the heat commu- 
nicated by the reaction of carbonic acid upon the ammontiacal brine may 
have been produced and counteracted before the operation is conti 
The injurious effects of the said treating upon the brine during the sub- 
sequent parts of the operation are thus avoided. The invention relates, 
Secondly, to the conversion of bicarbonate of soda into carbonate of soda, 
and consists in dividing the operation into two parts, first decomposing 
the bicarbonate into carbonate either by the action of steam or by chemi- 
cal means, and secondly drying and calcinating the carbonate of soda 
when the said d position is effected by steam, a suitable number of 

g apparatuses are used in connection with a distributor w! 
allows of one or more of the said apparetus being isolated. The steam 
entering the distributor passes first into the upper part of one of the 
decomposers, traverses the bicar'! it contains, then re-enters the dis- 
tributor and passes into another of the said decomposers, and, having 
traversed the bicarbonate therein, re-enters the distributor, and finally 
passes into a pipe which conveys the carbonic acid gas into the distilling 
column. When the said decomposition is effected by chemical means the 
bicarbonate is placed in presence of a basic substance which takes up the 
excess of carbonic acid and forms a carbonate. The drying and 
tion of the carbonate of soda is effected in a rotary furnace, either cylin- 
drical or conical, so that the salt is poured in continuously at one end of 
the furnace and passes out at the other end. The furnace is heated either 
by an ordinary furnace or a gas generator. 
ase. ——y Dri.uixc or Cuttine Apparatus, J. L. Field.—Dated 20th 

‘ay, 1876. 

The invention described in this provisional specification may be stated 
to consist in the combination in apparatus for delicate drilling or rotary 
cutting operations of means for instantaneously ting or di t 
ing two shafts or spindles, arranged within a tube or case, the one shaft 
or spindle earrying the tool, the other connected to the primary actuating 
mechanism, so that the drilling or cutting action of the tool may be 
arrested instantaneously, or nearly so. 

2145. Esoravina, J. L, Field.—Dated With May, 1876. 

The invention described in this provisional specification has for its 
object an improved method of and apparatus for engravi 
seals, and various other articles and subst: , and is desig 
the engraving to be effected by means of an instrument, which, in size, 
form, and gene much bles an 01 pencil case, 
a Pp a = ~ ip a —_ in the same way as he 
would an ordinary pen ereby greatly facilitating the engraving 
cess by assimilating it to Ll pean of drawing, or skatchiog or pA ag 
The invention may be applied in engraving or cutting gems, marble, glass, 
and a variety of other substances. The article to be engraved is placed 
upon a table or bench, provided with a suitably driven y or drum, 
driving, by an elastic band, the spindle carrying the cutting or engraving 
tool, which spindle works within « hollow handle, held by the operator. 
2147. Treatixc Spent Oxive or Iron, F. W. B. Mohr.—Dated 20th May, 

1876. 
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The products obtained are a blue colouring matter, ammoniacal com- 
pounds and sulphur. 

2148. Metat Boxes, Recerracies ror Epinies, &., R. Braunfeld.— 
Dated 20th May, 1876. 

A sheet or blank of metal is placed over an opening or aperture in a 
platform or table su in a framework, and over the sheet of metal 
the core mandril or of the box to be made is placed. They are then 
depressed and the upstanding to form the fourth side of the box are 
bent down, and turned one over the other and soldered. The bottom 
plate may be placed in a slot or opening in the platform, and driven on to 
the box body at the same time as the body is made, and then soldered 
thereto, or it may be affixed thereto afterwards. The body and core are 
ejected from the opening by a spring or otherwise. Strips or bands of 
tin or lead foil or leaf, or any other soft metallic foil or leaf, is wound, 
wrapped, or encircled around the rim of the lid or cover, and the body or 


box, and then soldered thereto by a suldering or the ordinary solder 
may be used. By this method a rigid and herime' closure is obtained, 
pa 5 the ordinary opening tool for such boxes is dis 


i passing a pi knife, fork an Sees deh ote ie 
sim) a pin, penknife, fork, or even the finger 01 v) 
foil Welt ft, the bax con bo opened inmnedintely. = 

2149. Rotter Skates, G. Baker and W. Baker.—Dated 20th May, 


1876. 

To the footboard ef the skate to which tine wheels or rollers are attached, 
on either side of same, are levers, Which present their surfaces flush or 
nearly so with the footboard. These levers are attached to the footboards 
on either side by screw or pin passing through, or into the side of the 
footboard. To said pins are attached springs, each spring pressing against 
the underside of end of lever, which rises flush with the footboard, and 
against a plate or suitable projection fixed to the footboard. 


2150. Breecu-Loapinc Smaui-arms, J. S. Bdge.—Dated 20th May, 
1876. 


This invention consists principally in wor the mov parts of 
falling block guns by acting on the stock of the guns instead of 
on a hand lever as usual. The stock is jointed to the body of 
the gun, the hammer turning on the same pin as the stock. An 
arm on the end of the jointed stock within the body of the gun engages 
with a recess in the falling block. One end of the main spring is con- 
nected to the block, and the other end acts on the hammer. n the 
stock is pressed down, the body being held still, the falling block is 
depressed. the breech opened, and the hammer raised to full cock; after a 
cartridge has been introduced the stock is raised. The falling block is 
thereby raised and the breech closed, the h being retained in its 
cocked position. The cartridge case extractor is worked by an ordinary 
lever, and the latter by an arm on the jointed stock. A safety bolt is used 
to lock and stop the hammer. , The motion of the stock may be made to 
operate the sliding block of sliding block guns. A modification is 
described in which the mechanism is applied to guns in which the stock 
has no motion with respect to the body of the gun. : 
2151. Iron anv 8 8. Lloyd.—Dated 20th May, 1876. 

This invention pron in treating in the following manner that 
kind of iron or steel which has d its manufacture never passed 
through the stage of cast iron, whereby the quality of the said iron and 
steel is much improved. The balls or rolled bars of the said iron or steel 
are reduced into small pieces, and heated in bination with ch al, 
coal, or coke, or with scrap iron or spiegeleisen upon the bed of a furnace, 
jets of air being directed upon the iron or steel. A strong heat is applied, 
and the mixture is stirred by a rabble or other pene hon — 

erefrom 








tool. B 
the greater part of the impurities in the iron or steel nat out 
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“it the form of cinder, which is tap; The fron’or steel thus treated is 
drawn from the furnace and hammered the mame a 
uuddied ball, and afterward rolled into finished iron er steel. 

152. Meratzic Tours, BE Déeley.—Dated 20th May, 1876, 

“Ascending to this invention three pairs of horizontal rolls situated near 
.. to each other are used. The rolls of the first pair bend the strip or plate 
“into a trough form, while the rolls of the second and third pairs give a 
cylindrical figure to the trough strip. The acting parts or eyes of the 
second and third pairs of rolis are so constructed that they créss one 
ancther at about a right angle. By this arrangement the rolls have all 
the advantages of pairs of rolls working alternately in horizontal and 
vertical axes. A fixed mandril or rod passes through the eyes of the rolls 
and serves asa guide on which the tube is passed from one pair of rolls, 
to-another. 

2158. Stavieep Metactic Lips, CF) Cleri-end ¥. Pursiow.—Daleb 20th 
May, ¥S876. 

The object of this invention is to produce a rounded or smooth edge to 
the rim of the saucepan or other lio, in conjunction with a closed bead- 
ing on the inside of the rim. The rim is made from a dise of metal 
without riveting or soldering, ‘but instead of turning the inver ofige of 
the rim slightly over to form an open flute or gutter, the said inner edge 
is tightly pressed or bent against the inside of the rim, soas te form a 
closed beading, the said closed beading preventing the entrance of dirt 
and moisture between the edge and inside of the rim. Great cleanliness 
is thereby obtained, and the metal at the said edge is prevented from 
vorroding. 


2154 Vessets ror Caewicat Porroses, R. Wellace.—Dated 20th May, 
1s76. 

The object of this invention is to supply «a substance resisting the 
action of acids and other chemicals at high temperature. Instead of 
kaolin, which is at preseut used, the invent ploys plumbago in the 
mat re of porcelain ; he mixes ground plumbago in a solution of 
borax, fo! -a slip; to this slip he adds ground felspar or similar fusible 
mineral and fireclay, In the manufacture of crucibles for melting 
metals he substitutes common silver sand or pure ground silica for the 
felspar. 

2155. Reeviatixe Pressure anp MeasuRiNG WATER FLow1Ne THROUGH 
Pires, T. Meltiny.— Dated 20th May, 1876. - 

This invention is substantially the same as that for which letters patent 
were applied for on the 20th of November, 1875, No. 4028, with this 
important addition, that self-acting, or otherwise i ing apparatus 
és connected with the lever, and thus the quantity of water passed 
through the valve is recorded with very near approximation. 

2156. Compressrnc axp Forctye Arr, &c, H. Davey.—Dated 2nd May, 
1876. 

According to this invention the steam cylinder of an air compressing 
engine, or pamping engine, is supplied with steam from a high-pressure 
Hoiler, the steam being made to pass from the said engine into a low- 
pressure boiler to be used for other purposes, so that the steam can be 
used without expansion in the air com ng engine, and can even be 
throttled at the commencement of the stroke without loss. 

2157. Looms ror Weavinc, A. Howe.—Dated 92nd May, 1876. 

This invention relates to drop-box looms. The drop-box is worked by 
means of swivelling tappits attached to a revolving spur wheel, and the 
picker is checked by means of a spring which bears on it at the end of 
the back stroke. 

2158. WasHixc Macuises, J. Cocker.—Dated 22ad May, 1876. 

A large fluted roller is mounted in standards fixed to a tub, and amaller 
fluted rollers are pressed downwards upon if by means. of adjustable 
spiral springs ; a web encircles these smaller rollers. In some cases two 
fluted rollers, or two fluted and a plain roller, are arranged below the 
large roller, 

2159. Sream Cuuinary Vaesseis, H. J... Haddaa—Doted 22nd May, 
1876. 

An additional cylinder enclosing the vessel fer the purpose of retain- 
ing -heat, 

2160: Hanp Printine Stames, H. J. Haddan.— Dated 22ad May, 1876. 
inging the opposite sides of the block on which the type is placed 

alternately in contact with the inking pad and surface to be printed on, 

and by means of pressing stamp upon surface to be printed and releasing 

said pressure, making the impression, and also inking the type at the 

same instant. 

2161. Latcr on Tome_er NEEDwEs, RK. Grimes.—Dated 22nd May, 1876. 

By this invention the needle is made stronger around the groove where 
the latch is fixed, and the rivet or pin on which the latch or tumbler 
turns is prevented working loose, whilst the exterior of the needle is 
made smooth and clean, thereby preventing injury and delay to the 
wo! 

2162. Taps, G. Massey and H. Knott.- Dated 22nd May, 1876. 

This improved tap comsists of a valve, the spindle ot which fits in a 
plug screwed into the body of the tap, this valve is raised to open the 
aa f means of a cam fixed to a spindle, and it is closed by the fluid or 

i 
2164. Hanvves or Teapots, &c., G. H. Middleton and T. C. Middleton.— 
Dated 22nd May, 1876. 

it consists substantially in two circular discs, which may be of wood, 
bene, ivory, or other equivalent substance which is a non-conductor of 
heat, and which are placed at either extremity of the teapot handle, and 
by the use of which, the heat generated by the hot liquid contained in 
the tea or coffee-pot or other utensil is prevented from reaching the 
handle. . 

2165. Tasce Forks anv Spoons, H. F. Newton.—Dated 22nd May, 1876. 

This invention consists in cutting out the blank with a lateral swell in 
the shank, and with the shank of a width greater than is required for 
the finished article, and subsequently condensing or hardening the metal 
im the shank by prossure applied in a direction transverse to the plane of 
the blank, and to the direction of the pressure produced in the rolling of 
the latter, and of the sheet from which it has been cut. 

2166. Rorary Pump, F.C. J. Orimans.—Dated 22nd May, 1876. 

The apparatus consists of a chest or shell forming an inner chamber 
traversed by a central shaft, upon which is affixed a circular rotary disc 
or plate which separates the said chamber into two compartments. The 
said disc or plate is provided with four ora suitable number of butterfly 
valves mounted on radial pivots or axes in the disc or plate, and in the 
said disc or plate are formed cavities or d ions into which the said 
valves when shut are embedded, lying fiush with the surface of the disc 
or plate; when the said valves extend from the central plate to each 
side of the cham forming partitions. Betweem the inlet and outlet 
passages of the apparatus is an obturator consisting of partitions project- 
ing frum the sides of the chamber to the central disc or plate, leaving 
between them only sufficient space for the of the said disc or 
plate when its valves are closed. The ends of the obturator are curved, 
so as to close the butterfly valves when they come in contact with them. 
A cam on each of the said butterfly valves opens the valves when they 
leave the obturator. By reversing the action of the fluid the apparatus 
may be used as a motor or as a meter. 

2107. Fisn Prares, E. G. Brewer.—Dated 22nd May, 1876. 

Fish plate curried up so as to form wheel bearing surface, and made so 
long as to rest on sleeper, is fastened to rail end by spring washer and 
nuts, 

2168. Hyrpravrit Brake ReGuLators, 4. Coa and L. Corseri.—Dated 
22nd May, 1876. 

This invention relates to particulars, constructions, and arrangements, 
of hydraulic regulator, whereby any abnormal increase of velocity of a 
liquid, or decrease of resistance thereto, is compensated by the value auto- 
matically increasing or decreasing the inlet and outlet or supply and dis- 
charge openings for the liquids, also to a frictional brake acting by the 
compression of a series of dises revolving with an axle, and sliding along 
its axis against a number of in plates movable in the direction 
of the axis of the axle but not revolving with it. The regulating valves 
aad the frictional brake may be used conjointly or separately, or the 
compression of the brake mav be otherwise obtained. 

2169. Corrine Sucar, “. Martineau.—Dated 22nd May, 1876. 

‘This provisional specification describes a machine for eutting bars of 
sugar into lumps. A number of bars are pushed forward together step 
by step between nipping blades, by means of a pawl and ratchet muve- 








2170. Satriisc anp Setrixnc PorTaBLe Macuinery, F. Roper —Dated 
22nd May, 1876. 

This consists of a screwed bolt turning in a threaded barrel shackled to 
the body of the machine or engine carriage at about its centre. A nut on 
being turned screws the bolt br penny Ad of and into the barrel. 
The barrel rests upon a support of wood laid upon the soil in which a 
peculiarly shaped. groove is formed in which’ the appliance may move. 
On the nut being turned the appliance is lengthened, and the machine or 
engine moved, while the appliance being able to turn in the groove can 
follow it for a ce: ance, 
si71. Licuaine Gas Br Execrricity, J. Faulkner.—Dated 22nd May, 

6. 


This invention relates, First, to the lighting of gasin large buildings 
where the gas lights are at a considerable distance from the ground and 
<annot be conveniently got at by hand, and 8 diy, in a modification 
of the same for band use. The princip'e of the invention consists in 








carrying a constant electric spark from burner to burner instead of a 
lighted taper or torch as at present, thereby preventing accidents from 
fire. To take a row of ts in a straight line, for le, at ‘the back 





of the burners or in any cenvenient place, as the necessity of the case may 
require, is nlaced a guide rail or su to carry a trave hi r. To 
the traveller is connected an arta Which comes nearly in contact with the 





gas burners, along this arm is placed'a wire to‘admit the electric spark 
which wire is connected or is a part of a longer one reaching to the ground 
or to the place most conveniont to the operator. When the gas is required 
to be lit the attendant connects the wire to 4 battery coil and condenser, 
when a spark is itiemediately given out by the wire over the gas burner, 
and the gas lit. The traveller with its arm and wire is then caused to 
travel on the guide by means of & wire cord or chain, and passing in front 
of or over each burner, iguites the gas by means of the constant spark 
issuing from the wire. In some cases to insure ignition a cup orspoon 
is placed on the end of the arm to collect the gas as it passes, such,enp or 
spoon being made of any desired size either to cover one or more burners. 
When eireles or archways have toe be lit the same plan is adopted, the 
shape of the carrier only being altered to suit the requirements, . in 
some. cases separate wires are abtached to the burners, which are caused 
toe emit a spark over or under and ignite the gas on coming in contact 
witb the traveller as it passes on its way, and this plan is especially 
applicable where the arm of the cagrier cannot be conveniently brought 
into close proximity to the burners, as, for instance, where globes or shades 
are used ; or instead of connecting the wire to the battery coil and con- 
deuser, the coil and condenser may be placed on the traveller and send 
the electricity from the battery to actuate the coil, For hand lamps the 
same principle is adopted of carrying a constant or intermittent spark 
from a battery eoilor condenser which is made as portable as poasible, 
the spark being applied to each burner as in the ordinary way of hand 
lighting by the present dangerous method of carrying naked lights. 
2172. Ovex Doors anp Dampers, il”. Quinsey.—Dated 28rd May, 1876. 
The inventor provides a dvor and frame of the usual kind, except that 
upon the inside of the said door there is cast or affixed a projection or 
raised edge. ‘The said frame is grooved in such manner that.the projec- 
tion or raised edge upon the door just spoken of may take there. In 
order to make the joint pager ce he next places within the before- 
mentioned grooved space a suitable substance which miay serve a3 an 
efficient packing, and by preference he uses for this purpose the substance 
which is generally known as hot water packing. The damper and its 
frame, according to the mvention, is constructed in a similar manner to 
the door and frame before described, but instead of the said damper 
working upon hinges it slides within grooves or recesses provided in a 
suitable frame, and when it becomes air-tight, by its being closely wedged 
within the saitl ¢rgoves or recesses, between which it is catised to take, 
as hereinbefore explained, the said grooves or recesses being packed in 
similar manner to the frame of the door. 
2173. Warer Wares, @. W. Clark.—Dated 23rd May, 1876. 


This inventivn relates to improvements in water wheels, and is de- | 


signed to obviate the difficulty heretofore occasioned by floods or excess 
of water in the working of those water wheels, termed breast wheels and 
undershot wheels. According to the invention, the inventor constructs a 
water wheel with hinged or folding floats. 

2174 Twanstites, A. Le Grand.—Dated 23rd May, 1876. 

This provisional specification describes several improvements in the 
structure of turnstiles, with the object of ligh Sg heapening the 
structure, and facilitating curriage from place to place and erection where 
rey Mein al f 
2175. Gioves, B. G. Brewer.—Dated 2rd May, 1876. 

Appliance or glove made of skin or fabric covered with woven metal 
lace work, or coarse cords, or gut used for rubbing trees and the like, and 
for cleansing and polishing the coats of animals. 

2176. Carriacrs, J. Spencer —Dated 23rd May, 1876. 

Lessening draught by bringing wheels close together, arranging drivers’ 
seat to overlook luggege on rvvf, and to enabie doors to be opened and 
closed by the driver without his descending from the seat. Making car- 
— with four wheels having « *‘ Victoria” fore part and a “* bausom " 

rack. 
2178. Hay Makuso Macuines, 4, Beare.— Dated 23rd May, 1876. 

The invention has reference to the inventor's former patent, No. 2605, 
1872, and consists in supporting the tine cylinder shaft by a central bear- 
ing mounted on a central longitudinal iaain frame on the axle of the 
earrying wheels. The gearing tor working the tines may impart motion 
thereto in one or both directions. Provision is also made to prevent 
clogging, and for raising the tines and throwing them out of gear. 
2179. Forsrrere Castor, J. 7. Guttler.—Dated 23rd May, 1876, 

This invention consists of a hall castor of giass or other hard material, 
fitting partly into a correspondingly shaped cavity made in the metal 
socket by which the castor is attached to the article of furniture, and re- 
tained in position bya ring or collar encircling the ball and screwing upon 
the bottom edge of the socket. “ 

2180. Apvertisinc, S. D. Kruger.—Dated 23rd May, 1876. 

The inventor constructs a frame upon which he places the articles to be 
exhibited, The frame is made to revolve with an intermittent motion 
by means of a band passing round its central axis from a rotary water 
engine at one side. A lamp surmounting the whole is made to revolve 
with the same. Where lay figures are used, as in drapers’ shops, their 
limbs are made to move by cam motion. 

2181. Liqum Meters, P. J. Davies.—Dated 23rd May, 1876. 

The invention relates to liquid meters constructed on the principle of 
the Barker's mill or reaction wheel, and consists in applying to the ends 
of the arms of the said reaction wheel flaps, valves, or such like appur- 
tenances, which close and contract the passages in proportion as the 
volume of liquid passing through them decreases, whereby the reduced 
volume of liquid is caused to issue at a velocity sufficient to move the 
wheel, even when the quantity passing is but a mere fraction of what 
would flow through the meter without registering under the arrangement 
heretofore 
2182. Latnes, T. J. Siith.—Dated 22rd May, 1876. 

This consists of an adjustable heading in a frame, both of which can be 
set at any angle or turned about to suit any article that has to be 
operated upon in a lathe to which the heading and frame can be affixed. 
2183. Evarorgatixe Liwuips, C, H Roeckuer.—Dated 24th May, 1876. 

This invention consists, First, in casting the tube plate around the 
ends of a series of tubes instead of fixing them in holes in tube plates by 
means of ferules, by rivetiag or other known means. Secondly, in 
building the furnace in front of the boiler, and applying a series of tubes 
connected with the said boiler over the said furnace, for the purpose of 
increasing the steam generating powers of such boiler. Thirdly, in con- 
fining certain smouliering substances which give off noxious fumes or 
gases n suitable reservoirs, and drawing the said fameés or arising 
therefrom into or through the fire or furnace, whereby they may be 
utilised or conveyed away. 

2184. Carrovcn Case, W. P. Thompson.—Dated 24th May, 1876. 

This invention consists in a small case of material useful for dressing 
wounds and containing various articles for the same tre gag It can go 
into.the waistcoat pocket, and is for the use of soldiers on the field of 
battle, hunters, and others, for them to apply it themselves to their 
wounds befove professional assistance arrives. 

2185. Bronzixc Mera.s, L. J. Roncon.— Dated 24th May, 1876. 

A composition of about six parts sulphur of potassium or similar 
sulphurs, six parts of salt of lead, twelve of ammonia or similar salts, 
three parts acetic acids, six of hydrochloric or similar acids, when in com- 
bination form a mixture with which the inventor to give to articles manu- 
factured of copper, brass, zinc, and other metals, the colour of bronze as 
desired. By altering the proportions and adding or taking away from any 
of the above-described substances, he obtains a different mixture, which, 
when applied to the surface of works or articles made of gold, silver, and 
other metals, will rve tothe said works and articles their original 
colour and prevent their oxidation. 

2186. Vuccanite Bittiarp Bats, J/. Woodward.—Dated 24th May, 1876. 

The invention consists in manutacturing billiard balls of vulcanised 
india-rubber, and this is done by different size moulds, each containing 
sufficient material for making a coating or layer upon and over a central 
core or nucleus. 

2187. Orean, C. E. Herlert.—Dated 24th May, 1876. 

Additional pipes are applied, constituting astop of lft. pitch, but ex- 
tending only through the two highest octaves of the man and worked 
by means of a pneumatic lever and other apparatus, in order to increase 
the capabilitics of single manual organs. Also in combination with the 
above parts there is an arrangement for working and coupling the slides 
by means of rocking lever connected with cach slide, whereby the slides 
are worked in either direction, singly or coupled as required, by the 
depression of the respective pedestals, 

2188. Comune Woot, Jowett and Sergeant.—Dated 24th May, 1876. 

This invention relates to the use of improved apparatus for forcing the 
wool to be combed into and amongst the pins or teeth of the comb or 
combs. Heretofore, brushes known as dabbing brushes have been em- 
ployed, but such are soon worn out, and the wear and tear of which 
forms an important item in the expense of working fibre-combing 
machines. 





2189. Rock Drittine Macuines, C. J. Copeland.—Dated 24th May, 1876. 
This invention has reference to the construction of rock drill described 


main working parts and 


2190. Sewrna Macninrs, 2. H. Poedbwry.—Dated U4th May, 1876. 
Chain-stitch gnd lock-stitch machines of same general form and sani 


arrangement of arm and table. needle arm 
is worked from cam on main spindle, and works alena woecin shaft 
with the yon, or in, case’ of the lock-stitch machine it works 
shuttle, or the latter may be worked from the same cam as the needle 
arm. The four-motion feed consists in afoed lever proper, worked from 
the needle arm and fulcrumed on a levor actuated by a cam on n 
DS rmpea The table is fixed to. jointed to, or detachable from, or adjust- 
able as regards the arm, so that.a machine can be adapted for a table 
hine, or arm hine, or . 

2191. Pistons, W. Clark and J. Clark. Dated 24th May, 1876, 

The piston ts cast in the first distance, say, to three-fifths the diameter 
of the cylinder for which it is intended, The edge or etreumference is 
formed to réceive an annular casting that will constitute that ion of 
the piston to whieh the junk ring, or other approved method of packing, 
is secured. When the diameter of the cylinder is very large more than 
one annular portion of the piston may be formed and bolted upon one 
another, In this way a piston may be i d in di ter to any 
moderate extent. In sonic cases the piston is divided into a mumber of 
segments, and these segments bolted together : but preference is given to 
the above method, which is ejually suitable to the construgtion of large 
disc bodies of «a similar nature. 

2192. Sunverine Issraruents, W. Cochvane.—Dated 4th May, 1876. ° 

An annular table surrounds, and is independent of, the dial case of the 
surveying instrument, say a circumferenter. ‘To this table'is affixed ‘the 
usual back and fore sights. The dial case is provided with a folding or 
hinged arm having at its extremity, which extends towards the outer 
edge of the said table, an adjustable double pointed pricker ‘or marker. 
The said marker, by aid of the hinged arm, is capable of describing a 
vertical are over the dial face, and when pressed down wpon the table, 
which should be covered with a ring of paper properly secured, leaves an 
impression on the surface of such paper. When the mstrument has per- 
formed its duty the said ring of paper is removed, and the angular 
measurements thereon marked readily transferred two the drawing without 
the aid of a protractor. ‘ 

2198. CLosine Borries, H. Codd.—Dated 24th. May, 1876. 

This provisional specification describes holding an clastic ring im the 
neck of the bottle by a cap or cylinder of glass which is fixed by means 
of wiring. An internal ball stopper is used. 








2194. Rouver Sk aves, F. Wirth.—Dated 24th May, 1876. 


This invention has for its object improvements ip roller skates, whereby 
the skate can be fixed on or detached from the foot without the use, ef 
straps and buckles as heretofore used. The inventor also makes the 
whole of the said skate, except the rollers and axes, of one piece of malle- 
able iron. In this way he dispenses with the wooden clog sole or body of 
the skate, thus giving the latter a far more elegant appearance. This im- 
proved skate is also provided with self-oiling wheels, 

2195. Warrine Cast axp Desk, J. J. Fitsgerald.— Dated ih May, 18%. 

The object of the invention is to prodnce a writing desk and writing 
case in combination, and arranged im such « manner that the two articles 
are made toassume the form and appearance of a piece of furniture in 
miniature, the internal parts of which are so constructed and arranged 
that all the articles required for writing are enclosed therein, and access 
thereto may be obtained by openiug doors, drawers, or slides adapted to 
various parts of the piece of furniture. 

2196. Roiier Skates, G. H. Mesnard, W, Sankey, and #. Wilson.—Dated 
zéth May, 1st. 

The features of novelty of this invention consist iu placing two wertical 
rollers held in fixed brackets at each eud, and under the stock or foot- 
stand of the skate, and in having « horizontal wheel or roller in the 
centre of the said stock or footstand and between the vertical rollers 
aforesaid. ‘Lhe combined action of the horizontal wheel and one of the 
vertical rollers will produce the curves or other motions. 

2197. Hanvesrers, A. M. Clark.—Dated 24th May, 1870. 

This invention relates to a harvestor platform which is composed of a 
series of pivoted seats, turned flatwise to present a smooth buriace while 
receiving the cut grain, and turned edgewise when the grain is to be 
discharged by means of mechanism 
2198. Rover Skates, J. Wilder.— Dated 25th May, 1876. 

The roller skate is made with a metal sole-plate and two plates placed 
edgewise beneath, with rollers mounted between and on the outside. A 
spring brake is applied to the heel roller operated by the skater. 

2199. Hats, 7. Lees.—Dated 25th May, 1876, 
This invention is designed principally for curling the brims of hard felt 


| hats, but with slight variations it may also be adapted to curling the 


brims of other kinds of hats, previously to shaping’ the sane. The 
apparatus consists principally of a revolving plate and brow-block, upon 
which the hat is fastened by means of « loose ring, in combination with 
two slides carrying pressers or irons, aud breakers or blades, for curling 
over and pressing the edge of the brim 
2200. Furnaces anv Stoves, J. B. Thompson.—Dated 25th May, 1876. 
The air flues to open into the throat of furnaces, and be regulated by 
dampers in front. The lid of the coal-box to be secured gas-tight by 
meaus of a locking bar and screw. .\ drop plate or door is provided to 
prevent smoke issuing from the coal-box Fo it is being replenished 
with coal. A Iuuvre door is provided to prevent loss of heat frem fire by 
radiation. .A water casing is provided to furnaces when it is applied to 
steam boilers. Movable clinking bars, actuated by a lever, are provided 
for large furnaces, for greater convenience in clinking, 
2201. Vast Paes, 4. A. Mure,—Dated 25th May, 1876. 

According to this invention vent pegs are constructed with an eblarge- 
ménut of thé air passage at their upper end, in which is a valve Papraed 
upwards by a spring against a screw collar screwed into the top of the 
enlargement, so that the vent isclosed by the valve until this is pressed 
down by the hand by means of a projecting stem on the valve. This stem 
has a shoulder, and a hole is made in the side of the collar through which 
can be inserted a pin, which, in bearing against the collar when the 
valve is pressed down, prevents it from closing. The top of the vent peg 
is made square, to be turned by a spanner. 

2202. Dovs.ewc axp Twistixc Conps, J. Welsh.—Dated 25th May, 1876. 

lu drawing the single twisted yarn from the bobbin thro an inverted 
flyer of the ordinary kind for cabling or twisting inte co there is an 
irregular tension on it very injurious to the even twist or cabling... The 
novelty of this invention is to put an equal tension on every inch of the 
yarn during the process of {twist or cabling up into cord by means 
of a opring. embracing a disc and regulating screws in two of hg 
est. se being provided with a driving Peg on which the bobbin 
2208. Sroons, W. Whitehead, J. Bolt, and W. Weeder.—Dated 25th May, 

1376. 


The invention consists im making table or desert spoons with a 
moustache guard, formed or combined with them in such manner that 
both sides of the said can be easily cleaned, and so that soup or 
whatever is partaken of will not come in contact with the top or front 
surface of the guard as heretofore, the guard does not--by preference— 
extend the whole length of the bowl, and so allows the spoon to be filled 
in at the end if desirable. Another method or manner consists in attach- 
ing the guard to the spoon so that it is movable, connecting 
so arranged that the user can operate it quite easily and readily at 
pleasure. Spoons constructed according to this invention remove the 


unp and annoya e ng 

with the soup or other ingredients usually partaken of consequent upon 
the use of the ordinary spoons now in use, 

2204. Rouier Skates, F. Young.—Dated 25th May, 1876. 

The chief features of novelty in this invention are, First, the use of 
peculiarly shaped springs, with which are formed the boss for the axle of 
the wheels or rollers; and Secondly, guide pieces containing slotted 
guides, within which the axles of the wheels enter and ure thereby 
guided to the fixed bearings. 

2205. Storrixe Trains, 1. Ashronsberg.—Dated 25th May, 1876. 

The novelty consists of shape and make of brakes and splint, bolts, 
levers and springs, to hold.up the said bral and the mode te bi 
the said brakes to act, which causes the stopping of the train, which wil 
prevent collision. 

2206. Spixwine anv Doustane Uorron, 7. 
Dated 25th May, 1876. 

This invention consists in an arrangement for dotting the bobbins or 
other such surfaces when they are filled. 

2208. Dritiixe Rocks, W. W. Dunn.—Dated 25th May, 1876. 

This invention relates to machinery for drilling or buring holes in rock 
and other hard miueral substances, in mining, tunnellitig, quarrying, and 
similar operations. The machines to which this invention relates ure of 
that class in which the drilling or perforating implement is moved:to 
and fro and turned on its axis by a piston, which has a reci: and 
turning motion within a cylinder that is supplied with steam, air, or 
other actuating fluid that is directed alternately into both ends of the 








Houghton,and L. Kidberry. - 





in specification No. 1718, of 1874. Instead of as the advancing 
+4 ail 


linder through the agency of a suitable valve. The said invention con- 





screw spindle centrally of the cylinder and eff auto- 
matically, the s¢rew spindle is placed at the side of the cylinder and is 
turned by hand, and-centrally on the back cover cf the cylinder is fixed 
the barrel of a force pump, the plunger of which is fixed to the back end 
ofthe drill piston. The drill spindle for vertical bore holes is made with 
ee ae jhoulders for wing the debris by the motion of the 
spindle. é drill spindle is rotated by a pawl earried by an arm that 
works loose on the spindle, and basa tail working toand froina | 
inelined cam grovuve, the pawl being in gear with a ratchet wheel on the 
spindles: The boring tool is made with two parallel chisel edges'on its, 
face, aud two lateral cutting edges on its circumference for cutting tho 





sides of the bore hole smooth: 











sists in, various improvements, whereby the said are 

more efficient, convenient, and durable than heretofore. 

2209. Rotter Skates, J. Cheshire.—Dated 25th May, 1876. ' 
First, this invention has ref the truction of a skate, for 


fanth A 





which the inventor employ usually adopted, at each end 
is a support carrying the axis upon which rotates the rollers or wheels, 
the said support working freely upon a pin or pivot; passing from axis'to 
axis is a rod, in the centre of which is arranged two co, plates; 

cepted with each other, this rod is acted upon by a metallic plate with a 
spring underneath, and, ‘having at its base a)forked guide, and, passing 
over rod, so that. when pressure is applied by the foot the requivec 
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“gyYatory motion. ts obtained, Second may dispened With the ordi- 
i toed Me g that is'used Mia aie Og Nsted to the feet, and for 
\this:purpose he employs a metallic plate or plates divided, but working 
pon.» pin or. centre, and attached to the upper part of the footboard ; 
tere tes baye a ridge upon each edge, W is used for grasping the 
sole of the boot, being secured and released by the means of a screw 
being passed through the said plates. Th: , part of the invention 
rélates to the ends of the rollers or wheels being eonstructed with a recess 
having a chock or seat at its edge; in which is securely affixed a disc ‘of 
that metal, so that when the axis is oiled no oil can escape to the wheels 
and floor as' hitherto, the recess ing us u ptacle for the oil and 
continuously su ing the axis, thereby facilitating the motion and 
diminishing the friction and praducing cleanliness; the cotter pin passing 
aie the axis to secur’ the whecls is immediately Delow this disc of 
metal, and therefore having no protection as hitherto, no damage can 
arise to the dress. Fourthly, be constructs 4 roller or wheel’ resembling 
in férm;to a\barrel, having & series of grooves or lines upon the body or 

j. jue object of which is that when in motion a grip or security 





LO. CugcKkine Reomprs, W. Zurner—Dated 25th May, 1376. 

e ehient of the improvements is, to afford means for checking the 
receipt of monies in bars and other places by separating the monics taken 
during one hour or period of time, from those taken during the next, and 
+o on, and thus to attord an opportunity of comparing the takings of corre- 
Aponding hours or periods of time of different days, which in the ordinary 
course of business are found generally yaore or less the same in amount, 

at same time to prevent fraudulent ipulation on the part of the 

ror other attemdaut or receiver of the money after it bas once been 
deposited in the till 
a9 Scarves, L. N. Loeb.—Dated 25th May, 1876. 
aking the centre piece to turn on a fulcrum in order to present an 
unworn side or part instead of a worn part as required. 
2212. Rirtino Fine-arms, A. M. Clarh.—Dated 25th May, 1876. 

The invention consists in the use for this od nd of guide bars made of 
a single piece adapted to an ordinary parallel lathe. 

2213. Furwrrore Castons, A. M. Clarl.—Dated 25th May, 1876. 

The improved ‘castor consists of a ball ¢f metal or other hard material 
partly enclosed in a socket fixed to the picce of furniture or to the sole 
plate of a roller skate, The ball is made w bear against three small anti- 
triction rollers disposed at equidistant points, around the inside of the 
socket, being thus capable of turning freely in every direction. 

2214 Feepine Sinoie Suests to Printina Macuunes, &. J. Cox.—Dated 
25th May, 1876. 

‘Thv specitication of this mvention describes removing sheets of paper 
singly trom a pile of sheets, and feeding them to printing or er 
machines, or for other purposes, by the employment of india-rubber, 
vulcanised india-rubber, or gutta . Which’ is pressed on to the top 
sheet of the pile causing same to adhere sufliciently for it to be ‘slid 
along to the position required, without at the same time taking any of 
tLe sheets below with it, 

2287. ExtinouisHine Fine, J. Hall.—Dated ist May, 1876. 

Describes a cornice of perforated piping placed around each tier or 
cabin of the ship, or around each floor of a warehouse, by which water is 
distributed in the form ‘of spray or) rain, Or such pértorated pipe may 
be attached to the engine if preferred. 
to yaar Stoves, and Fine-bars, G. Barker.—Dated 10th June, 

876. 





The object of this invention is to admit the greatest amount of air to 
the fuel for prometiog tion, and ‘ing smoke, bined 
with great lightness and cheapness in first cust 
ARS. Lanws tor Wravine, R, lL, Hattersley and J. Hill.~Dated Wth 

une, 15:6. 

For working or operating the heslds or heddlgs in, looms; to. open or 

change the shed without tne use of springs or weights, the inventors em- 








ploy tn arrangement of levers, rods, and other parts, whereby in the 
bse 4 thereof 4 positive and lock motion of tue healds or heddles is 
effected. 
2409. Exnavetin« Gas Rerorrs, F. W. Fison.—Dated 10h June, 1876. 
For the purpose of drawing — gas as generated, the inventor com- | 
bines ap ordinary exhauster with any kind of motive power in such 
manner that the uniform speed of the motivo power is converted inte | 
the varying speed of the exhauster. 
2411, Wasuixc Macuines, W. Fufe—Dated th Jane, 1876. 
This invention consists, First, in, constructing a machine or apparatus. | 
for washing clothes or other like articles. which is formed of a washing 
bex mounted on legs ; in the inside are fitted brackets having curved | 
afms, with notches for placing a rubbing bdéard or washer, nearer tu or 
furtherfrom the beater aceording to the quantity of clothes or linen to 
be washed ; the rubbing board is formed with grooves and holes for the 
passage of the water and suds. (On the ends of the brackets are fitted 
movable arms, to which is secwred a beater which has a forward, back- | 
ward, or rocking movement, communicated by means.of a ema | | 
rod aetnated by gear. Secondly, in constructinga washing machine wi | 
a hing box as hereinbefore described, and having ‘in the inside ‘and | 
on the sides fixed studs, on which work rocking levers, on the lower | 
ends of which are fitted brackets having a tubbing plate or washer 
screwed or bolted on. The brackets slide on rails fitted in the bottom of 
the washing box. Un the top of the rocking levers are fitted bent arms 
to Which is fastened a metal beater rade with knuckles and i 





| handed 
| means of a stud and bowl worked to and 


2420. Treatina Nirrated ALKALIES, P. Jengen.—Dated 12th June, 1876. 
Mixing nitrated alkalies with liquid stearine, paraffine, or similar hydro- 
carbon, in order to make them deliquescent and prevent them ‘im ig 
— thus making them suitable to be employed for explosive com- 
poun 
2421. Cieanine Tix, Terne, AND Merar Piates, RB, J. Hutchings.--Dated 
12th June, 1876. 
Drum carrying plates to be cleaned revolving in vessel containing bran, 
powdered lime, or other cleaning material; subsequently are passed 
tween rollers to be dusted. 


2422. Exp.osive Comvounns, P. Jensen. —Dated 12th June, 1876. 


Mono-bi or tri-nitrobenzole combined with chlorate of. potash and | 


nitrated alkaline, the latter unmixed or treated according to the 
visional specitication of to-day’s date. 


2428. Matix Excine Governors, W. 2 Lake,— Dated. 12th June, 
1876. 


PFY: 


These improvements relutc to marine engine governors whose action is 
controlléd by the motion of the vessel. Its object is to provide asensitive 
prompt governor that will act at the right time, and properly, control the 
speed of the engine when required for the purpose of preventing the 
racing of the wheel of propeller when raised move or less out of the water 
by the pitching of the vessel in a rough sea. 

2424 Suprortine rae Bopy in Waren, A, Strong and J. Strong, -Dated 
12th June, 1876. 

This invention mainly consists in making cuffs or armlets of any suitable 
material, as cork, rubber, cloth, and so forth, for the purpose of sustain- 
ing a body in water and for facilitating swimming. ‘The inner part is 
open at either end to admit arm of person using same, and to this 
lining is secured the outside piece or pieces of elastic material, ‘The 
space formed between the inner and outer surfaces being an air L 


2445. Hotpixe and Binpine Pavers, &c., B. Casper.nrDoted bth Junc, 
j 1876 


i9, ‘ 

The object of this invention iy the preservation intact of a series of 
letters, bills, and other papers, in regular order, and the binding of the 
same when dekired in a ready, convenient, and inexpensive manuer. 
2446. Kins, J. Firth.—Dated 13th June, 1876: 

Two rows ot kilns are erected back to back, and are arranged so that 
the firing may be carried on contintously and from one kiln to another; 
the kilns are heated by streams of yas and air blown into them through 
numerous nozzles atthe top. 

| 2447. Sreau Boiwers, J. Firth, —Daled sth June, 1876. 

This invention rele tes to the heating of steam oilers by the combustion 
of gas¢s, produced in gus, generatuis separdte from the steam boiler 
furnaces or eembustion chembers. 

448. skarisG Rink, C.F. Wood.—Deled Vth June, 1876, 

The novelty of this vention consists in the constructing and arrange- 
ing of portavle rinks, more particularly adapted for scientific or highh 
proficient skaters. .Secondly, the providing movable and stationary 
rinks with appliances calculated to insure safety, aiid to conduce to the 
acquitement of the art of skating. 

2449. Musicar Instruments, J. Robinson. — Dated lAth June, 1876. 

The, object of vhis. invention,is to combine in one imstrument the 
pianoforte and har ium or other reed insirument, so as to permit of 
the playing of either instrument singly or both simultancously, and this, 
which 1s to be considered more as an addition two the piano, without in 
apy way interfering with the original arrangement of the parts of the 
piano, and it is applicable to any ordinary piano, and can. be removed 
with case and expedition if required. 


2450. Ison anp Steg, F. W. Gerard.—Dated lAth June, 1876. 











which is inflated by means of air b.own into it through suitable valve 
arrangements. More than one air chamber be used, fitted as 





described, so that each forms a separate cell or air-tight compartment, 
2425. Corkscrews, G. A. Biddel.—Dated 12th June, 1876. 
Thia ification d ibes forming the worm or threaded parts of 


corkscrews solid with taper or parallel central core, and terminating with 

a sharp point, also forming a cone at the top of the worm to burst the-cork 

and dbcadege itfrom the worm afterit has been withdrawn. Also attach- 

ing a short narrow knife to the point of the wort to partially divide the 

cork as a wort is screwed inte it. 

2426. Pastixa Lapers on Cans AND Boxes, W. M. Brown, —Dated 12th 
June, 1876. } 

In this machine the label to be pasted on a can is placed ona r 
cating carriage, adapted to project the label forward between feeding 
rollers by which it is taken and applied to the surface of a, pasting 
roller, 

2427. CicaR-HoLDERS AND Pipes, J. 7. Connolly.—Dated 12th June, 1876. 

This consists in forming a nivotine reservoir im the stem of the pipe 
or cigar-holder divided into two compartments by a perforated disc. 
The compartment nearest the bow] is filled with cotton or other spongy 
material. . 

2428. Boor Coeanine Macuine, C. H. G. Bayer and 0. Jahn.—Dated 12th 
June, 1876. , 

This consists of a cast iron or wooden frame, in which rotating 
brushes are arranged in such a manner that the different operations 
of removing the dirt, blacking, and shining can be performed with 
facility. 

2429. Turn-wrest PLovens, WH. Sleep.—Dated 12th Jyne, 1876. 

This ‘invention consists of ¢ertain improvements; wheréby'turn-wrest 
ploughs are prevented from toppling or falling over when ‘used on dill- 
sidé land.’ This object fs effected by employing a furrow-wheel, which 
runs off agaiust the furrow slice last tirnet! when ploughing two or 
more furrows. 

24381. SicnaLuine unveR Water, P. Protheroe,—Dated 12th June, 187¢ 

This invention consists in the arrangement of electrical apparatus,, 
wheréby a° diver’ wnder water Cain signal to persons above, making 


| electrical contact with aninsulated wire by means of a contact apparatus 
contained in a-casing rendered watertight by a cuoutchoue or other tight 


and flexivle covering, which permits the pressure et thé finger to act on 
aknob within the covering, the knob itself being in, equilibrium, as to 
the water pressure. . 
2482. CLEANING SegD AND Resipual Propucis AND Rerisine OIL, J,,A, 
Pots,—Doted 13th June, 1876 

This invention relates to improved processes of, and ap tus for, 
cleaning seed, and refining animal, vegetable, and mineral oils, parts 
of which apparatus are applicable to filtering purposes generally, 


| 2488. Cur Naw Macuings, J. Disnelow.— Dated 13th June, 1876. 


A cylindervhaving'a'cam thereon furnished witha left and right- 
ve, Which imparts a revolving motion to the cylinder by’ 

tro by an arm, supported by a 
suitable bracket having a slot therein of a corresponding length to the 
cam. A revolving clam or plunger is also described. ‘ 


2434. Exuipitine Desiens on ADVERTISEMENTS, W. 2: Holyouke—Dated 
. Lith June, 1876, 
This inventicn consists in combining a perforated material showing the 
advertisement through the perforations with a semi-transparent back 
ground, or the advertisement may be painted, printed, stained, burnt in, 





The bearers of the beater slide on the rails, the beater is actuated by a 
connecting rod and gear, and has a forward and backward motion pro- 
ducing\a rubbing, pressing, and squeezing dlothes or fabrics till 
they are perfectly cleaned, and the action of: the beaters and rubbing 
hoards produce a rotary motion of the clothes or linen during the process 


of washing. , 
EXtnance oF Corn, 7. Austin.—Dated 10th June, 


2412 CONTROLLING 

| 1896. 

Phis inverition is intended to prevent a system often practised, known 
a8‘ ringing the changes.” .\s soon as the gold is taken it is placed on a 
lover, and instantly returmipg the value in ‘silver, at the same time 
riziking a bell as a warning that clange has becn taken. It also prevents 
the mistake boing made of apiving change for a sovereign when only a 
half sovereign has been tendered, the change for each coin being in 
different compartments, Lt also Fives the’ option of refusing change 
without offending customers, tle silver being out of sight. 


YAS. Toverenixo Grass Vessets, A. J. M. de Miller.—Dated 10th June, 
‘1876. 





This consists in inserting a tube through the ‘neck into the bottle, the 
other endof which tabe communicates with the open air, On :p! 
the, bottles into the tempering liquid a meaus of escape is provided for 
the air contained in the bottle, which readily flows off through the tube 
under the pressure of the entering liquid, and thus the gontact takes 
place simultaneously, and a pertect tempering and toughening thus 


effected, 
2416. Furwsacea, J. Corasorth.— Dated 12th Jung; 1876. f 


Aceurding to this invention the fire-bars of, the grate are made hollow 


or, tubular, their hig ends being, oben, to the air and their rear ends 

ing, into a hot air flue or a ¢ ber at the back of the fireplace. 
ends of the hot air flue open into side flues, through which the flame an 
prodtitts of combustion circtilate before they pass to the stack. The air 
passing through the hollow fire-bars is heated thereby, and ‘the 

isswing from the hot air chamber mixes with the products of combustion 
in, the side flues, Perfect combustion thereby results ; smoke is) pre- 
vented, and fuel economised. + hinged or, damper atthe back of 
the fireplace regulates the dranght threugh the fire, ; 

16. bse AND Seats, J. Johnstone. —Dated 12th June, 1876. 

‘his invention relates to constructing desks and seats, whereby the 
sets ate hinged, so that they may readily be turned up out of the way 
when not in use or allow room for standing between the seat and the 
desk. The standards are made with sockets formed on the ‘front, ‘in 
alte ave fitted lugs made on brackets.on which the seats are screwed or 


- 


2417. Sroprenine Bore.es, S. Walker. —Dated 12th June, 1876.00.64 
is invention relates to the closing of bottles containing ale or porter, 
or other Hauids, by means of, caps instead of corks or stoppers ; also in 
improved stoppers for bottles containing atrated liquids, "The cap for 
closing bottles con ale or porter is made of metal or glass, s0'as to 
screw on and off the neck of the bottle; projecting pieces are formed on | 
the outside of the cap to screw or unscrew, and the inside of the cap, is 


lined with a thin of cork or india-rubber.. For stoppering 
containing, atrated liquids, an india-rubber ring or yester is in 
thé neck of the bottle covered on the top by a curved plate formed on a 


cap, which is made to screw on the neck of the bottle and fixed with 
cement ; int the inside of the bottle is placed a glass ball. sf 


2418. Haucine Gear anv Bearinas, G, Weston.— Dated 12th June, 1876, 
t First, ing the 


atoige fran tg haul eae She hicles. Secondly, t thobearing 
te ige from the rg ve ‘Beet , Temovi 
w from underneath the carriage,, Thirdly, bearin the’ carriage: ba 
supports from the end. Fourthly, employment of hauling Deama.or, frame 
made flexible by joints. Fifthly, the application of anti-friction wheels. 
Sixthly, making bearing wheel to revolve on its axle. 


Seventhly, 

the employment of vertical ae and cross head with crank shaft and 

bearings. Eighthly, sliding frame resting on springs Spier. 

2419. Prepartxe Conrinvous PAPER FoR Printing, WV. E. Newton.— 
Dated 12th June, 1876. dN } 








Bre anh erates eR 
ap it ¥; and to ve-reel if, with an ‘oqttil “and 


or d on glass in combination with a semi-transparent back ground, 
the said cbmbined parts ied in grooves or by clips in a suitable 
frame: , 


2435, Compustion or Furt, 2. Barter. —Dated 1th June, 1376. 

The specification of this in» ention <lescribes a sortof cy 
turning on or with a hollow horizontal axis, the fuel, being 
the axle and brought to the front phderpeata by turning the cage on its 
axis, the fuel being introduted through doors in tae cage. 


2486.’ TricycLes ‘AND Vevocivedrs, J.. Monteith.—Dated 18th June, 
1876. 


‘The features of 1iovelty which constitute this invention are, First, the 
treadle arrangement for tricycles and four-whecled ‘velocipedes, also the 
haud leverartangement., Secondly, the arrangement of the driving wheels 
upon the driving axle. _ Thirdly, the hollow block for the bootsef veldci- 
pede, trivycle, and bieycle riders, ' tt 





2437. Secunine THE Moutus or Grain Bags, 4. M, Clark. —Dated 13th) 


June, 1876. 

The invention consists in a funnel-shaped collar, having. its endjsewed, 
into the mouth of the bag a little within its edge, to adapt it to be folded 
and roiled up within said mouth, ang secured in place by strings. 

2488. Caeckine Numpens oF PAssenceRs, H. Newbold.—Dated 13th June, 
1876. 

A movable step or platform is connected with countingapparatus, and 
isso arranged that any one stepping on to it. records the action on a dial 
An electric trembling, or any ordinary bell, is rung by the motion of th 
step. ' 


2489.) VAvi Gear, CJ. Galloway and J. A. Beckwith.—Dated ,13th 


Tune, 1876. 
This invention éonsists in Laon Foy ngine cylinder with an admis- 
sion port at each end, governed by a le is Worked'by a connect- 
ing rod from a crank or eccentric, the: said rod ‘having’ ‘niounted 6n ‘ita 
tripping lever by which the connection is broken.atany part of the stroke, 
whereupon the slide is moved back to close the..port either by. pressure 
acting on a piston formed on the slide red or bya weight or,spring.. The 
tein lever is worked by a chain or slotted or sliding . od connecting it 
ei to afixed point or to a govertior lever, and to render its action more 
sensitive and extend it over a greater range, the connection is preferably 
made. not. directly to the govertior lever, but to ay secotidary lever 


mounted thereon, and connected toa ¢rank or eccentric, so as to have a/ 


compotnd motion, 
, Roits ror Roitisc Meras, G, Hirst,—-Dated 13th June, 1876. 
‘This invention consists in forming rolls for rolling metals by,m sunting 
and fixing nietallic rings on’ discs upon a spindle, such rings or discs being 
turned to suit any red section. - : 


2441) Pirrs AND TUBES ror SMOKING,” W.  Johinson.— Dated T3th Juires, 


1876. 
* A straw, reed, or other equivalent contrivance is inserted in the stem of 
the pipe: or tube, it first being secured to that part of thé mouthpiece 
which fits into the stem. After smoking, the saturated straw or reed can: 
be withdrawn and a fresh one inserted. 
Combustion OF Fort, J. H. Johnson.~-Dated 13th Jung, 1876. 


invention relates more particularly to various improvements in 


ods or means of effecting the combustion of fuel, also in locomo- | 


tive boiler and other furnaces. 

peaetsniins OR SusreNdens, M.S B, Kendall.—Dated. 13th, June, 
This invention relates to novel devices) for 

braces d tal 


effecting the attachment of 
or to 





”™ 


veniently ‘attached and detached by the simple adjustment, of a 

thereby obviating the necessity for he jes dere and butto 

avoiding the trouble and’ inconveéhience arising from the loss of 

and ’ i f the same. Y ' 

2444 (Proruuston or Vessers; Ji J. Corréi.—Duted 18th Jude, 1876: 

jt This copaaadss fitting a oe — Fae oe tm ns 8 
rank and, wheel, geariv, Ww a heavy, fly-wheel can en 

be caused to areties a a shaft, by which another crank shaft can‘ be 


flor ate te ese attache er the prose ot atog thew 


Sand 


ttons 


lindrical cage 
fed in behind; 


or p in sveh a manner/that the | 
same will be hes aye held when fastened, and may. be quickly and.con-, 


A i flux known as, basalt (of a greyish black colour) or green 
rock, divrite, igneous rock, or trap (containing silica, alumina, aud lime), 
which is the basis ot what 1s required, with addatioual lime if requisite. 
This is to be added to apy description of iron ores or silicates of iron 
which may be employed tor the production of cast iron in a blast furnace. 
To produce wrought iron from cast iron : The above compound flux or a 
mixture of’ silicate of alumina and lime, or fhe two combined, is te be 
used in a puddling furnace in the same way as the fluxes which are now 
in use. The mili furnuce to bz treated in 4 similar manner to the pud- 
dling furnace. For the direct way of producing iron and steel: Ground 
irun ore and ‘silicate of alumina and lime are wixed, made into a paste 
resembling the preparation of bricks, dmed, and treated in the ordinary 
way. | For steel: The requisite proportion of oxide of manganese to be 
added to the above. 

2451. Lasertrnc Homowopatnic Mepicines, G. C. Mackrow.—Datéd Lith 
June, 1876, 

The improvements consist in thé means usually adopted to distinguish 
hom@opathic medicines or other siiiutar fluids from esch other when 
mixed for use by the sick. Whereas it has been customary to use porce- 
fain ‘medicine cups which are costly and fragile, and having prepared 
spaces, either ori the cup or lid, in order to write the name of the medicine 
in use, this mvention. consists in preparing metal lobels having the 
name of a medicine engraved or stamped thereon; which, being bent in 
the form of a clip or heok, the invenwr hangs over the edgeot a glass, 
jelly pot, or other vessel coutaining the medicine named um the tabel, 
and thus obviates the necessity of the above costly cups. 

2452. Hypromerers, SaLinometers, &., J. L. Guwnsiroli.—Dated d4th 
June, 1876. ¢ 

This invention relates to.an improved method of fixing and protecting 
the indicating scales of hydrometers, salinometers, aud other similar 
instruments. 

2454. Stoppers ror Botries, W. Walker.—Dated 14th June, 1876. 

This invention relates specially to the closing of ordinary bottles con- 
taining ale or porter or other liquids. The interior of the neck of the 
bottle 1s made with an oval openmy in which is placed a stopper having 
at the’end 4 lock ; by turning the ‘lock over the narrow part of the oval 
opening the stopper is, secured. An india-rubber ring is fitted over the 
stopper, which presses op the tep vt the neck of the bottle and the under- 
side. of dhe head of the stopper. 

2455. RecucaTine tH Flow or Gas, J. Braddock and J. Braddock, jun. 
—Dated 14th Jiene, 1876. 

This invention relates to means for regulating and governing the flow 
of gas and air in pipes and maiis for the purpose of Liamtaiming a uni- 
form pressure of the outlet of the governor uuder all the variuus changes 
of the flow of gas or air when such tlw is nut in excess of the capabilities 
of the size of the goverhor wnd the quantities of gas or ait they are made 
to control. 

2456. Mou vine, LE. G. Brewer. —Dated 14th June, 1876. 

Patterns are ‘cast on to-a pivoted plate ; the moulding is done on an 
adjustable apparatus which carries the plate. The one box half is placed 
thereon, and when the sand’ is stamped, is removed ; the plate is then 
turned over and the other half box placed thereon, and sv on. 

2457. Fo.pine ano De LiverinG Parer, W. M. Browa.—Daied lith lune, 
1876. 

This invention describes a rutating cylinder or carrier, in combination 
with a hinged blade or tly, adapted w operate in eunneciion with a cutter 
to'sever the paper, and then; in the furcher movement of the cylinder, to 
press upon the severed ends of the paper, to detair it while the paper is 
released from the nipping mechanism. 
ane. pi FasTenines, I. Cammack and R. Camimack.—Dated ldth 

une, 1876. 

This relates to studs, solitaires, and otner dress fastenings, and con- 
sists, First, in providing a back piece having a barrel or sieeve formed at 
its outer ends with lugs or catches, and a front piece provided with a 
pin and one or more indeated spring bolts: Secondly, in providing a 
ioop ‘hinged to the front piece at one end and provided with lugs or 
catches ut the other; one or more imdented spring bolts is or are 
employed, 

2459. Carp Serrixc Macatxes, H. Yates, T. FE. Yutes, and i. Bedford.— 
Dated lath June, 1876. 

According to this‘ invention, in lieu of working the pricker obliquely, 
the inventors impart a vertical motion by means of a fappet and con- 
necting arms and! rocking shift, for placing the pricker in position for 
piercing. ; 
2460: Suvrrues, S. Clongh:—Dated 14th June, 1876. 

Tne peg’ ‘is fornied of two springs, both passed at one end throught 
the wood and then turned up and held by the shank of the tip which is 
lengthened ; the other end.of one of these ‘‘ peg” springs is formed’with 
a nese or catch to act on the bobbin, The hole for the springs is formed 
to admit of their play, which is aided by the washer. 

2461. CaNDLes WITH SeverRAL Wicks, F. M. de Lastelle.—Dnted 14th Jwne, 


c 

First, in replacing the ordinary wick of a candle by several small wicks 
so arranged as to give but a single flame. _ Secondly, in producing, when 
the diameter uf the candle will permit, an inner current of air, by hollow- 
ing out the centre of the wax, tallow, or other combustible matter, and 
surrounding the burning wicks with a glass. chimney by means of a 
support of a particular construction.. Lhirdly, .a i ion of the 
second part of the invention, consisting in replacing the small isolated 
wicks by a circular wick independent ot the illuminating matter properly 
so called. 

2462. Buckie, 7. A. Maan.—Dated 4th June, 1876. 

This invention relates to an improved buckle or fastening conzposed of 
a base plate to be attached toa strap, band, or.cord by riveting, sewing, 
or otherwise. This plate supports a spring hinge-pin carrying another 
plate or tongue, which it keeps pressed upou that part of the strap, band) 
or cord which is introduced under the hinge-pin, bet ween it and the base 
\plate’; between the tongte and the base plate is placed a sliding bar, 
which, when the fastening’ is to be closed, is drawn or pushed to the 
lower end of an imélined plane formed on the sides of the base plate, and 
f which, when pushed towards the top of this inclined plane, opens, the 
buckle by lifting the tongue, and thereby releasing the strap, band, or 
cord. nipped between the tongue and the biise plate. To prevent this 
buckle or fastening being opened surreptitiously, the tongtie is locked to 
the base plate by whatever arrangement of lock is found most suitable. 
2468. Borinc Macuinery, D. Aiasley.—Dated 14th Jane, 1876. 

Ihe standard is telescopic and formed of two pieces of pipes, one 
within the other ;' the inner pipe is fixed fast within the larger pipe at 
any point by a set screw. The boring tool is fixed in a screw shaft work- 
ing in a box bearing supported in a cradle between two adjustable pivot 
screws, which allow ,the tool te describe a vertices! arc. . The’ cradle, 
carried by a clamp, which encircles the standard wil cam be raised or 
Jowered, moves on a centre pin, thus allowing the sai. tool to describe a 
hori#ntal arc. The box bearing. is divided vertically into, two portions 
loosely attached by two double-headed. pins, to permit the said screw 
shaft being diawn in or out without being turned.as.a screw. When tho 
box bearing, with the screw shaft within it, is mounted in the cradle and 
the pivot screws tightened up, it is made to grip the screw shaft and act 
as a box ntit. 

2464. Tocary, Larcuet, ok FAsrenen, FoR Suies’ Saws, WW. Jf Otvern— 

Dated Lith June, 1876...” 
| A toggle, latchet, or fastener, constructed according to this invention, 
consists of 4 metal eye picce, or hock, to. the. shank oi which is hinged a 
latchet piece, forming a T with, the eye or;hook, and. capable of lying at 
Fight see to the eye or hook, or parallel’ with the shank of the eye or 
ook. The toggle, latchet, or fastener may be constracted)of any suitable 
ictal, such as malleable cast iron, wrought iron, or brass. 
| 2465. ‘Lov Euunes, ULB Newlon—Daled Mth dane, Ii. 
| This invention relates tu improvements on Letters Patent, bearing date 
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more natural in a) 


2466. Propvcine Designs on Metat Prates, T. H. Rees.—Dated lth 
June, 1876. 

Making the w or embossed die of gutta- ha, papier maché, or 
any wn he te aby which can be moulded in the matrix while soft, 
but become hard afterwards. 

2467. Ramway Brakes axnp Communicatine Sienats, 7. Aaderson.— 
Dated 14th June, 1876. 

According to this invention the brake blocks are ro by springs or 
weights against the peripheries of the wheels, but “| connected to a 
piston working in a cylinder, are by fluid ure for through a com- 
municating pipe into the cylinder, kept off the wheels until such pressure 
is relieved by opening a cock, or in case of fracture of the pipe or its 
connections. Vacuum instead of pressure may be used. The same pipe 
serves to convey signals, small cocks being provided on it, on the o; 
of which by p agers, the 7 is so far altered as to show on the 
pump or on the pressure gauge that a cock has been opened. 

2468. Ancnors, P. Protheroe.—Dated 14th June, 1876. 

According to this invention anchors are constructed of a hollow shank, 
having a disc at the lower end, so that, a flexible tube being attached to 
the upper end of the shank, water is forced through the latter when the 
anchor has been sunk on a sandy bottom, whereby the sand will be 
washed away from underneath the disc so as to allow the anchor to sink 
by its weight. 

2469. Tea anv Corres Pots, E. 7. Bowden.—Dated lith June, 1876. 

The object of this invention is to show the height of the liquid in the 
teapot or coffee pot ; for this purpose a hollow cylinder or tube is fixed 
near the spout of the pot, the lid when shut down cov the open to 
of the tube. The bottom of the tube is perforated, so that the liqui 
stands at the same height both in the pot and tube. A float with a stem 
is placed in the tube, the stem sli: t an eye or guide; the stem 
may be uated to indicate the cubical contents of the pot, or some 
stan: of liquid measure—as a quart, a pint, and the like. When the lid 
is lifted the float rises, and the hetght of the liquid in the re is ascer- 
tained, and in pouring water into the pot the height of the liquid is indi- 
cated by the stem of the float. 

2470. PropacaTion AND PRESERVATION oF OysTERS, G. Jewnings and 
G. Anderson.— Dated 14th June, 1876. 

The breeding oysters are kept in watertight receptacles covered with 
glass covers. The site upon which the receptacles are placed may be 

losed and protected by walls; the receptacles may be made capable of 


the 8th September, 1875, No. 3156, the object being to render the figures 
jppearance. 








floating. 
2471. Traction Excives ror Mititary Purposes, D. Greig.—Dated 14th 
June, 1876. 
The engine is so that the steam power can be applied either 
rotate the wheels of engine, so as to propel it forward or backward, 
or the steam power can be applied to rotate a drum. Also there i acr:ne 
forming part of the machine. The wheels are so arranged as to admit of 
the engine running either on a railway or on ordinary roads. 


2472. Orexine axp CLosinc VaLves, VENTILATORS, &c., 7. H. Blawmires. 
—Dated 14th June, 1876. 
This consists in enclosing within a novel apparatus mercury, water, oil, 
alcchol, or other non-compressible fluid, or a combination thereof, which 
change their volume according to temperature. 


2473. Parqvetr Fioorinc, A M. Clark.—Dated 14th June, 1876. 

The invention consists in forming composite pee faye or sections 
of a number of wooden blocks of the desired and requisite sizes, — 
and colours, and a backing of asphalte, the two parts being firmly united 
by a dovetail or equivalent connection, 


2474. Cove.ixe Pires, Cocks, &c., F. Smith.—Dated Lith June, 1876. 

The object of this invention is to prevent the tension or wearine of 
metal or other pipes, cocks, or valves, by putting projections or serrations 
on one part of the union to fit into corresponding holes or serrations on 
the other part of the union. 


Abstracts of Complete Specifications Filed with Appli- 
cations since ist July, 1876. 
3112. Evevarors, H. A. Bonneville. —Dated 4th August, 1876. 

To bottom side of cage is a hawl catch, which gears into rack on sides 
of lift framing, and which may be thrown out of gear for descent, but 
which operate by lever connection in cese of accident to hauling rope. 
The top and bottom of cage is made 4 form, and the doors on the floors 
through which it passes slide horizontally, are wedged open by the cage 
itself and close after it. 

3131. Warrixe anp Burrinc Learner, J. BE. Fisk.—-Dated Sth Auguate 
1876. 

A rotary cutter is mounted above a table which has a vertical and 
rocking motion imparted to it by a treadle acting upon a cluteh on the 
shaft driving the cutter. 

3188. Borr.e Stoppers, H. Gardner.—Dated 12th Auguat, 1876. 

Relates to a machine for cutting off and bending pieces of wire into 
certain forms for stopping bottles. The stopper consists of a piece of wire 
bent round to clasp the neck of the bottle, and having formed in it two 
loops from which depend twe wire links, to the ends of which the two 
lower ends of a staple covering the cork are hi , and there is also 
attached to the same links a wire loop lever. The wire staple bees | 
brought over the cork, and the depending links to which it is attach 
being pressed from an inclined to a vertical position by the loop lever, 
— act as toggle joint, and bring the staple down tight on to the 
cork. 





3207. Prosectite, W. R. Lake.—Dated 14th August, 1876. 

The end of the punch or projectile is made in the form of a flat-ended 
boring bit used in squaring the bottom of holes, which it is supposed will 
facilitate the entry of the shot into armour-plate. 

3216. Orcans asp Harmowivms, Maria Procope.—Dated 15th August, 
1876. 

An adjustable spring mechanism is placed against the sides of each 
vibrating tongue, the mechanism being capable of movement so as to 
alter the length of the vibrating portion of tongue and thereby the note. 
3248. Parstine Fasrics, A. Brown.—Dated 18th Auguat, 1876. 

Back of fabric is sized, then dried ; front is treated with senegal gum 
and dried ; colours then rough drawn and fixed by steam, the latter part 
of process being repeated until satisfactory. 

3258. Spixsinc, J. Goulding.— Dated 19th Auguat, 1876. 

A spinning bobbin, with a ring and traveller, the upper support of the 
journal of the bobbin being arranged in a hole having a diameter larger 
than the com)ined diameters of the support or journal and shiver, and 
combined with the yarn or shiver passing through such hole in going from 
the guide to the traveller. 

3265. Vetocrrepes, W. R. Leke.—Dated 23rd August, 1876. 

A vertical lever is pivoted to the seat, from which a connected rod is 
also pivoted and connected at its lower end to a si 
levers extend from the lower end of vertical rod, and 
and fro with the motion of the crank. 

3285. Warcues, C. A. Herzog.— Dated 22nd August, 1876. 

The index is made of one piece with an end-stone in the centre, and the 
bridges are so made and bined as to disp with several screws. 
The stopwork is a simple wheel with three teeth, working in a groove 
sunk in the inside of the barrel cover. 

3300. Rotter Sxares, E. S. England.—Dated 22ad August, 1876. 

Steering is accomplished by means of tillers projecting from the hind 
and fore axles, and connected under the centre of the rocking foot stock, 
which causes the axles to approach at the depressed side. In some cases 
the ends of the rollers are reduced in diameter, and are banded with 
a In one form of skate the foot stock is suspended near the 
ground. 

3347. Rauways, H. G. Haddan,—Dated 25th August, 1867. 

Relates to switches for shunting and switching, and provides arrange- 
ments for working two switches at the same time. “ " are 
by a new form of chair to receive the end of the rail. 

3348. Disinrecratine Quartz, H. J. Haddan.— Dated 25th Auguat, 1876. 

Broken quartz is introduced into a chamber containing two or more 
wheels, with cast iron or other beaters revolving at high speeds in 
site directions, and inution is effected by impact. A blast of air 
carries the powdered quartz through a suitable aperture. 

3372. Marie Enoines, J. FE. Passee.—Dated 28th August, 1876. 

Power is transmitted from a reciprocating piston rod to the long end of 
a lever, the power being concentrated and taken off at the short end of 
the lever by a connecting rod, which may be coupled to a paddle or screw 
shaft. Various forms of eccentric couplings are described. 

3412. Surr’s Loos, J. E. poncer— aee 30th pny oa 

Constructing an apparatus forming a locking or groove holder 
to admit of the log being instantly applied or removed at oi, and enable 
the recording wheels and their terminal longitudinal axis enclosed in a 
metal case to project from the stern of the ship, so as to be operated on by 
the ———- of the fly, at a distance therefrom on wire cable in the 
sea, free from obstruction, and also by means of a knuckle joint to turn 
in any direction to adjust itself to the required angle. The lee way of a 
ship may be ascertained i log and apparatus for holding 
same an indicator constructed for the purpose, the apparatus 
attached to the taffrail. 


$417. Actixometer, W. A. Brice.—Dated 30th August, 1876. 
A sliding giass plate carried in a frame and superposed upon the glass 


le crank. Foot 
e seat rocks to 











are fixed pieces of transparent material in layers of one, two, or more in 
regular succession, to produce a greater or less obstacle to passage of light 
3425. Sprvnina, J. Smith.—Dated 31st Auguat, 1876. 

Relates to sickles and wires used in spinning mules, and the subject of 
a patent of 1870, to which the present one is ee, and intro- 
duces an arrangement of two or more under faller or sickle wires or 
surfaces with short arms attached to the free ends of the sickles for regu- 
lating the angle of the wires. 
$431. Apuesive Stamps, J. A. Whitcombe.—Dated 31st Auguat, 1876. 

Stamps are cut off the sheets in rows and wound round a drum, a pallet 
carries a damped spo against the stamp, and upon pressing a hand 
lever the sponge is withdrawn, and a flap d is on to and detaches and 
affixes the stamp. 
$482. Lowerrne Suip's Boats, W. A. Brice.—Dated 31st August, 1876. 

Ordinary suspending hook is attached to horizontal link, upon ends of 
which are pivoted two arms crossing each other, the end of one carrying 
a slot, in the closed end of which the bent end of the other rests and is 
kept by the weight suspended. Upon the boat touching the water the 
arms automatically separate and “let go” the fall hook. Two arrange- 
ments are shown. 
3438. Musicat InsTRUMENTs, Bomeville.— Dated 31st August, 1876. 

Bells, gongs, pipes, and piano-like actions are combined to forma 
musical instrument. Dampers and raising frames are used to damp the 
vibrations and to take the hammers out of reach of the bells, as when 
applied to harmoniums, &c., and controlled by stops. 

3482. Manuracture or Street, W. R. Loke.— Dated 4th September, 1876. 
appear steel from Bessemer steel by piling it in pieces sprinkled 

with a welding mixture (patented in 1874, No. 3149), and subsequently 

heating, welding, and rolling. 

3503. Coat Mixine, J. L. Haddan.—Dated 6th September, 1876. 

Breast working machine provided with a taping rotary cutter formed 
with plain or grooved faces, or with double-groo' faces and curved sur- 
faces constructed with wedge-shaped ves for reception of cutters, 
arrangements being made to support the machine on inclines and work 
it to and fro slowly or fast, and the axles carrying being pivoted at their 
centre so that the machine may be fixed in any position. 
$508. Carpinc Macuine, J. Holden and J. B. Holden.—Dated 6th Septem- 

ber, 1876. 

Relates specially to double carding machines, the yield of which is 
increased - bringing the combing cylinder in simultaneous working 
contact with the two great drums of a carding — and by adding a 
second stripper placed below in simultaneous working contact with the 
combing gundar and the after drum, bearings being arranged for verti- 
cally adjusting the eombing cylinder and under stripper. 

3609. Wasuince Woot, J. and J. EB. Holden.—Dated 6th September, 1876. 

Relates to an arrangement of washing baths or vats, so that the liquid 
passes continuously from the first to the last of a series of baths, and to 
the arrangements by which the discharge and renewal of liquid, the baths 
all being on one level. Arrang ts are adopted by which the baths 
may be cleansed during emptying, and a series of rakes in the baths are 
actuated by gearing giving them a differential speed gt different parts of 
their stroke, the rake rods being pivoted together by means of adjustable 
joints at the upper ends, and pivoted with sliding ferule joints near their 
mid-length attached to a crank, the variable motion tains otherwise 
obtained by eccentic gearing. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


From our own Correspondent.) 


THE mills and forges are a little better employed this week as 
the result of the business done at the quarterly meetings ; but the 
improvement is not equal to the average in the corresponding week 
of the quarter. In this respect business is taking — much the 
course it took last year, when trade was very dull. Whether 
in the matter of prices last year’s — will by-and-bye be 
followed remains to be seen. It will be remembered that though 
leading prices of Shropshire and Staffordshire iron, both pig and 
finished, remained unaltered at the January meeting in 187 » yet 
that in April both were reduced, the former 10s. in leading samples, 
and the latter 20s. per ton. Meanwhile the prices of nine months 
ago were upheld. 

Neither merchants nor consumers have bought freely during the 
week, and those who came from a dist d disappointed 
that sheets of all kinds had not been declared down in sympathy 








with the notable but ptional drop in list thin sheets. Nota 
few had come to the meetings expecting to get their supplies at 
£1 under previous quotations. Makers were not indis to 


ive some heed to these representations, and therefore slightly to 

umour the market, but the concessions which they were prepared 
to make were far beneath buyers’ demands, and the latter would 
not operate. 

Since the meeting better orders have been received, closing in 
a few cases upon makers’ terms. Merchant sheets are going from 
Staffordshire mills at £9 delivered in London. This brings down 
the figure to £8 2s. 6d. at the works; but it is more than possible 
that the half-crown goes off for delivery on board. The galvanisers 
are still offering £8 10s. red ton for sheets delivered at iron braziers’ 
works in and about Wolverhampton; but they will not give that 
sum to all makers. At this there should be no surprise, since they 
experience less difficulty than heretofore in oo certain other 

ers to accept £8 5s. The producers of sheets ne 
of a bigh class are still asking £9 10s. A good order could be 
at 5s. less. Singles range from £9 10s. to £13. Plates are firm at 
£10 10s. for *“‘ Monmoor” and £11 for “B. B. H.” at works, with 
the usual extras for ‘‘ best best,” and ‘‘treble best” in the former, 
and “‘best” and “‘ best best” in the latter. Marked bars are £9 
and £9 12s. 6d. 

Neither in best bars nor in high-class plates is there nearly so 
much business doing as there was before Christmas. This is per- 
haps the least satisfactory phase of the market, since orders for such 

ualities are less irregular than for the more miscellaneous sorts. 
ut makers express every confidence in a steady improvement, and 
as the week closes the letter advices go to support that view. 

For common bars £6 15s. is readily taken as a minimum ; and 
strips and rods are cheap and subject to negotiation. Only a trifle 
more than before week is being done in any of these kinds. 

A portion of the works at Tividale, near Tipton, till recently in 
the tenancy of Mr. G. H. Hickman, and mostly employed in get- 

ing up nail rods, has been taken by Mr. John R. Wainwright, who 
been associated with the management of the works. Mr. 
Wainwright intends to turn out rounds, squares, and flats of a good 
quality, and he has named the place *‘The Wellington Iron- 
works. 


Neither to-day—-Thursday—in Birmingham, nor yesterday in 
Wolverhampton, was anything worthy of record done in pigs. 

The Earl of Dudley has blown in another furnace at the New 
Level, and Messrs. Cochrane have put in a second furnace at their 
Woodsidefoundry. Messrs. Cochrane have now a — of Whitwill 
stoves in operation at Woodside ; and they ereby largel; 
to decrease the fuel charges to which they were before sul = 
_— Le at present about sixty furnaces blowing in this ct. 

ough an increase upon previous 
conclusive of the progress which other districts have made in the 
production of — in twenty years ; for it is scarcely half the 
number going here at that earlier date. 

Coal is unchanged in price and very plentiful. For all best 
households and best furnace the prices alone obtainable leave no 
profit upon the current business. 

The petition of the mineowners in the Bilston district for 
exemption from the operation of the Mines’ Drainage Act was 
before the committee of the commissioners on Wednesday after- 
noon. At the sitting it was examined in Examination will 
be resumed, eee See we e petition will be drawn 
up for tation to a meeting of the commissioners as a body. 

ere oy little likelihood of the prayer being received. Mean- 
while there is not much room for aj ension by the Aye 
isasmuch as it is not at present in the ———— the board 
to order a rate for underground work in the district, 

The great Sandwell Park Colliery has not yet got into active 


The engineering and machine and other general industries of 
piretiagiaah ane st Weld te other Gham cateptionnl tnsteneon 


i returns, the number is very 





Tools keep in fair request, and there is still a steady business doing 
at the railway carriage and wagon works. The metal rollers are a 
little better employed, and such property as Muntz’s metal 
shares are increasing in value. Small arms are looking up. No 
such transaction, however, as that alleged—one to which - 
ous publicity has this week been given—has occurred in Birming- 
ham. It has been proclaimed that a batch of 50,000 Martini- 
Henry rifles, which were ordered in Birmingham nearly ten months 
ago, but for which the money was not at the time forthcoming, has 
been delivered in Constantinople, payment for them having now 
been made. The Martini-Henry patents are the property of the 
National Arms and Ammunition Company, who have neither 
executed any such contract as that described, nor have they sanc- 
tioned its execution by any other firm. 

The competition of the Americans with Birmingham and Wol- 
verhampton manufacturers continues to present fresh cause for 
complaint. A leadingexporting firm in this district has received 
from one of its agents in Canada a communication in which there 
is the following : ‘I have just returned from a trip through the 
lower provinces of Canada, and I find the whole country is overrun 
by American travellers soliciting orders for their manufactures at 


most any price to secure a sale. I feel sure, in my own mind, 
that a very large ——_— of the hardware trade is altogether 
lost to England ; for instance, 


of Birmingham and Mate sys see 
wares, they have secured many of the an So, viz., door- 
locks, mortise-locks, chest and till-locks, cup -locks, butts 
and hinges, carriage-bolts, gas and boiler tubes, scales, and hol- 
low-ware to a great extent; and from all I can learn, they are in a 
position to retain the hold they have got. 

It is worthy of note in connection with America’s competition in 
machine-made watches, that there is in Birmingham, exten 
over half an acre of ground, a machine watch manufact 
which Mr. Ehrhardt is the proprietor. The machinery, w is 
driven by steam, and is very complete, has been made within this 
decade in his own workshops under Mr, Ebrhardt’s supervision, By 
these means he has succeeded in doing what it is believed the 
Americans have not yet accomplished—he makes the English lever 
escapement wholly by machinery, and therefore scientifically cor- 
rect and interchangeable. The workpeople now employed number 
150, but many more could be put on ; a third are females, The 
number of watches made i y, and they find a ready 
market. Mr. Ehrhardt believes that he could com successfully 
a. the Americans in America if the protective duty were taken 
off. 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THERE is no improvement to report in the position of the iron 
trade of this district; complaints are everywhere made of the 
difficulty experienced in securing even the smallest orders, and to 

uote the expression of the repr tative of one of the yo 
rms in this disirict, ‘‘trade is as bad as it can possibly 4 

There is a wesker tone in the market, and the transactions that 

have taken place during the past week have been for the most 

at lower rates than makers are quoting, whilst the anxiety w 

merchants exhibit to push sales even at the reduced prices 

seem to indicate that a less hopeful view of the future is taken in 

some quarters. 

The local makers of pig iron are still doing very little in the 
shape of securing new orders, as they are unable to compete with the 
low prices at which outside brands are being offered for delivery 
into this district, and at present they are scarcely doing more than 
working off the orders which were secured at the close of last year. 
The quotations for delivery into the Manchester district show no 
very material change from those last given, ranging about 56s. to 
57s. 6d. per ton for No. 3 foundry, and about 55s. to 55s, 6d. 
per ton for No, 4 forge; but if anything, there is not quite so much 
stiffness, and makers would in some cases be more ready to give 
way a trifle to secure good orders than was the case two or three 
weeks ° 

Lincolnshire iron remains in much the same position as last re- 

A small trade continues to be done in this district, chiefly 
‘or mixing purposes, at about late prices; but notwithstanding 
their present small production, the smelters find it difficult to dis- 
pose of all they are making. 

Middlesbrough iron has exhibited a tendency to give way in 
price, and for immediate delivery orders are gy Dp ted at lower 
rates than were ruling at the close of last year, but sellers are still 
chary as to entering into forward engagements. For delivery into 
the Menebestes district the actual sale prices range about 54s, 3d, 
to 54s. 6d. per ton for No, 3 foundry, 53s. 9d. for No. 4 foundry, 
and 52s. 9d. per ton for No. 4 forge. 

The finished iron trade continues steady, aud although there is 
not at present very much doing, late prices are, as a rule, well 
maintained, Middlesbrough bars delivered into thi; district 

voted at £6 15s. to £6 1 wear d anes Lancashire at £6 15s, to 
tr; and Staffordshire at about £7 per ton. 

Founders, engineers, and machinists still complain that they 
are very slack, and I have been told that some of the shops have 
scarcely an order on hand, 

The members of the Institution of Mechanical Engineers 
residing in the Manchester district, and who are favourable to the 
proposed removal of the head-quarters of the society from Birming- 
ham to London, had a meeting at the Manchester Town Hall on 
Tuesday afternoon, for the purpose of furthering the object they have 
in view. Mr. Daniel Adamson, of Hyde, occupied the chair, and 
there was a good attendance. It was stated by the c’ an 
that out of the 834 members, 558 had signed a memorial in favour 
of the proposed change, and after addresses by other members, 
in the course of which it was mentioned that there was consider- 
able opposition to the change amongst the members in the Bir- 
mingham district, a committee was appointed to make the neces- 
sary arrangements for eeening Se ttend of bers at the 
annual meeting to be held in Birmingham on the 25th inst., when 
the matter will be brought forward. 

In the coal trade business continues very flat, and colliery 

rietors find it difficult to di of their nt producti 

There is not, generally, much giving hes f in values, but prices are 

easier, and to effect large sales, holders in many cases would not 

insist upon the list prices House classes of coal still move off 
only very slowly, in consequence of the continued mildness of the 
weather; common forge coals are plentiful, and the present 
depression in the iron trade is inducing some of the ironmasters to 
try the experiment of using slack in the place of the common 
round coal, and I have been told that satisfactory results have 
been obtained. Common burgy and slack continue a drug in the 
market and low in price. The average pit prices in the Wigan 
district may be given about as under :—Arley, ao pe ton; Pem- 
berton four feet, 9s.; Wigan four feet, 7s. to 8s.; forge coal, 
7s.; burgy, 5s. 6d.; and slack, 3s. 6d. to 4s. per ton. : 

pf erate amount of coal is being shipped ponent gn 
but the coasting trade continues os & quiet, Common are 
rather easier, - best rot ay Senay os rand are plentiful in the 
market, erally main’ a ra\ 

In the che trade there is no improvement either as regards 

rices or demand. 

2 I understand that the preliminary have been taken towards 
in forming a coal merchants’ association for Manchester and the 
trict, and that a general meeting of the trade will probably be 

called very soon to consider the matter. 
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of the merchant iron market. Almost all the local smelters claim 
to be fairly well sold for present deliveries, and several of them 
have recently entered into forward arrangements which will take 
up most of their production, at the present rate, for a couple or 
three months ahead. The blast furnace owners, therefore, are 
very steadily upholding their prices, and a few of them are 
dealing to fetter’ themselves with forward contracts unless at a 
clear advance of one shilling to one-and-sixpence per ton. On the 
other hand, it is quite certain that the condition of the trade, 
taking it all round, does not warrant any general advance in prices, 
seeing that very few of the merchant mills and forges are anything 
like well employed. The condition of the Scotch pig iron market, 
too, favours this view, inasmuch as stocks there are heavy, and 
constantly increasing, whilst the shipping demand remains greatly 
below the average. There is, perhaps, more reason for the firm- 
ness of hematite pigs than for any other ‘kinds of raw material, 
although the Bessemer trade here is in a most curiously irregular 
state. At no former period in the history of this important industry 
has there been anything so singular, inasmuch as two or three 
firms are fully engaged, whilst most houses—including the oldest 
in the trade—have literally nothing to do. One concern, newl 
started in one sense of the term, is now so well supplied wi 
orders that Bessemer steel can with difficulty be made fast enough 
to supply the rail mills, Asa contrast to this, other steel rail 
makers have no work on hand, and for some time past have been 
most irregularly engaged. The older houses are understood to 
affirm that although the matter is to a great extent a question of 
prices, yet it is not whi so, and that they prefer to be unem- 
ployed rather than doa nee business at unprofitable rates. In 
contra-distinction to this allegation, I have information which 
seems to be most circumstantial, leading to the belief that one firm 
almost solely devoted to-steel rail making, has in the past year 
cleared a profit so handsome that it has amounted to about eighty 

cent. of the whole first cost of the plant! This may be doubted, 
Bat I can vouch for its approximate accuracy, although it is plain 
that I cannot vouchsafe further details. 

In merchant iron there is a small amount of business doing, 
shipping and other buyers being still reticent in giving out orders, 
in the conviction that quotations will presently be lowered, despite 
the decisions of last week’s quarterly meetings. Common bars are 
hardly over £6 per ton, ordinary good up to £7 10s., medium £8, 
and best £9 to bh 10s at the works, 

The settlement of the dispute between the railway spring fitters 
and their employers has enabled this branch of trade to recom- 
mence on a somewhat better basis and with rather more orders ; 
yet there are still complaints of the severity of the Belgian com- 
petition, not only on the Continent but in this country. The same 
is the case in the tire and axle trades, for which goods the foreign 
prices are as low, and even lower, than our own, delivered in this 
town. Some of the leading houses, however, have recently secured 
a few orders from the home lines, the principal wagon and car- 
riage companies, and from the chief Indian lines, 

The rolling stock manufacturers hereabouts are doing a pretty good 
turnover, not only in coal and goods wagons, but in carriages and 
brake vans for the Irish and English companies, 

As I mentioned last week, the ordinary cast steel trade remains 
depressed, and appears likely to continue in the same condition 
for many months henceforward. This result is not wholly caused 
by foreign competition, but is partly owing to the cheapnessand 
adaptability of Bessemer material for many purposes. il ends 
can be bought at £5 17s. 6d. to £6 5s. per ton, in large lots; and 
these, rolled down to proper sizes, are far cheaper for cutlery 
and other uses than even common cast steel. I hear of one such 
lot of 700 tons changing hands last week. 

On Saturday last the 600 men employed by Steel, Tozer, and 
Hampton, Limited, Phoenix Bessemer Steelworks, near Sheflield, 
were entertained at their employers’ expense. In the course of 
the evening Mr. Tozer, the Master Cutler, said that as soon as 
trade revived, of which there were some indications at present, 
the men’s wages would be raised to their late level. 

In the coal trade there is much quietude, and a 


tion 


The mineral traffic receipts of the North Eastern Railway 
Company are far from satisfactory, showing as they do that for 
the week ending Saturday last there has been a falling off equal to 
over £6500 as compared with the corresponding week of 1875. 
The decline is chiefly apparent in the export and manufacturing 
coal trade, 

A very important question is now engaging the consideration of 
the mineowners and miners of Durham. It is that of the adop- 
tion of a sliding scale for the regulation of wages by a system 
which shall be self-adjusting. Both sides have got tired of strikes 
and lock-outs, and both are of opinion that the system of arbitra- 
tion resorted to for the past two years with highly successful 
resuits might be improved upon. The joint committee have been 
trying to arrive at a basis or starting point, but as yet without 
success, The owners wish to fix the minimum wage at 4s. 8d. 
per ton, while the miners are not disposed to allow the minimum 
to be placed below 5s. The award of Mr. Lefevre in the autumn 
of last year fixed the daily wages of hewers at 5s. O#d. per ton, 
while the average selling price of coal throughout the county was 
shown to be 5s. 8d. per ton. At the present time negotiations 
are pretty much at a dead lock, neither side showing a willingness 
to make any concession ; but as the amount in dispute is not a large 
one, it is probable that a compromise of some kind will be arrived at. 
The joint committees have agreed to make the laws of variations in 
wages the price at the pit’s mouth of all coal raised, and to carry the 
proposed sliding scale arrangement over a period of two years, while 
the average selling price of coal shall be taken out every four months 
by competent accountantsand wagesvaried thereupon. No alteration 
of wages shall, however, be made unless an? until there shall have 
been a variation of 8d. in the selling price ui coal. The effect of 
adopting this arrangement would obviously be to remove the 
necessity for differences between employers and employed—so far, 
at least, as wages generally are concerned, and in this respect the 
sliding scale will be found of very great value. It ought, however, 
to be observed that sliding scale arrangements have not always 
been successful. On the contrary, they have broken down upon 
an unusual strain both in the iron trade of the North of England 
and in the coal trade of South Wales. 

The Welsh system of weighing round coals has been adopted 
generally at the Northumberland collieries during the past few 
days without much hitch or difficulty. On Saturday last a joint 
committee meeting of the trade was held at Newcastle, when 
several points of detail and difference were disposed of, and it was 
stated that the employers were about to make arrangements to 
weigh every tub at the collieries where that arrangement had not 
already been carried out. 

In a previous letter I alluded to the proposed closing of the 
Hartford Pit, belonging to the Cramlington Coal Company. I 


now learn than more than 100 of the miners who received notice 


to quit will be distributed among the other collieries of the com- 
pany, so that the stoppage will not be so severely felt as it other- 
wise would have been. 

At the Delaval Benwell pit a large quantity of water has accu- 
mulated during, and in consequence, of the recent floods, com- 


— the owners to give the miners notice ; but if the water can | 


got under during the currency of the notice the work of the pit 
will probably be carried on as usual. 

Very extensive improvements, embracing the deepening of the 
River Wear and the Hendon Dock, and the construction of new 
breakwaters, have been proposed by the Sunderland Commissioners. 
The estimated cost of the improvements is about a million 





sterling, and it is proposed to cover the outlay by increasing the | 


taxation of the shipping frequenting the port to the extent of 
50 per cent. 

I am told that the Cleveland Miners’ Association, which was 
some time ago in a very backward state, because of dissatisfaction 
with the late secretary, is now in a very flourishing condition. 
More than 2000 new members have been enrolled during the past 
twelve months, bringing the present membership up to between 
4000 and 5000 ; but even this is not much to speak of when we 





which is ever on the increase. At the Shireoaks Colliery, the 
managing director of which isa member of the Finance Committee 
of the South Yorkshire and North Derbyshire Coalowners’ Asso- 
ciation, the men have agreed to accept a reduction of 4d. per ton, or 
about leo cent., from their present rate of wages. This step is 
in all probability preliminary to a general reduction, to be enforced 
seriatim. 

The half-yearly report of the Manchester, Sheffield, and Lincoln- 
shire Railway Company shows a net profit on the six months 
working of £104,000, yielding a divid after the rate of 3 = 
cent. com in coaching is £2600, but decrease in merchandise 
and minerals 222,600; on the joint lines the increase is £20,000. At 
Gorton 22 acres of land have been sold to Sir Joseph Whitworth 
for his new engineering works. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE has been very little change in the general aspect of the iron 
trade of the North of during the past week. On Tuesday 
there was a tolerably good attendance on ’C at Middlesbrough, 
but otherwise the state of trade was decidedly flat, and prices were 
barely maintained. No.3 was quoted at 46s. per ton, and No. 4 
forge at 44s. Buyers were anxious to get cheaper rates, and in 
some cases merchants were willing to make slight abatements, but in 
other respects sellers stood to the rates of a week ago, Shipments 
are comparatively limited, especially on foreign account, but coast- 
wise exports, and especially to Scotland, remain tolerably active. 
The blast furnaces and ironstone mines in Cleveland are generally 
working well and turning out more than an average quantity of 
material. 

The liquidators of the ill-fated West Hartlepool Iron Company, 
Suited, bawe issued another report, in which they state that they 
have called up all the unpaid capital, amounting to £15 per share ; 
that on the advice of the committee of creditors, they had decided 
to purchase twenty-five acres of land adjoining the blast furnaces 
for tipping pares ; that the serious financial difficulties experi- 
enced in the district during the past year have prevented any 
purchasers for the works from coming forward ; and that there is 
no hope of the creditors being paid in full, and consequently no 
probability of any return of capital to the shareholders. The 
receipts received by the liquidators up to the 3lst December last 
amount to £67,677, and the total outlay to £52,548, leaving in 
hand a balance of £15,128. Thestatement of affairs for the same 
period exhibited liabilities to the amount of £118,434, and assets 
to the extent of £19,859. The works, which embrace three blast 
furnaces, 116 puddling furnaces, two mills, three forge trains, and 
seven steam hammers, are held against the deficiency, subject to a 
mortgage of £35,000 and interest. > 

There is just a trifle of improvement visible in the iron rail 
trade, me is #3 its effect has not as yet been very marked on 
Cleveland. I am informed by one leading iron manufacturer that 
within the last few weeks he has had specifications for close on 
50,000 tons of iron rails through his hands, including 18,000 tons for 
the South Australian, and 14,000 tons for the Victoria Govern- 
ment, Other smaller lots are in the market, and altogether there 
is a more animated spirit of inquiry astir. These are healthy signs, 
and omens of better things for Cleveland, that have long been 
watched and waited for. 

Several launches have taken place on the three northern rivers 
within the past few days, and the prospects of -shipbuilders 
generally have much improved. Very few yards.are now without 
a respectable complement of orders, and hence we find that ship- 
plate manufacturers possess a greater bulk of work than they have 
had for some time, a prices are still far from being what 
they should be, some orders having been accepted as low as.at £7 5s, 


pan eon’ which is just about £5 per ton less than the price current 
in e 





I ber that there are more than double that number of miners 
in the Cleveland district. 








NOTES FROM SCOTLAND. 
(Frem our own Correspondent.) 


WHATEVER may take place within the next few weeks, business 


counties, where a good business has been done during the week 
both in inland sales and shipments at the various ports. But the 
harbours are being rapidly cleared of vessels, and it is anticipated 
that the export trade will be small forsome weeks to come. Prices 
are unaltered. 

All over the mining districts the colliers, impelled by the low 
wages, have shown a disposition to work as long as possible daily 
since the holidays ; but in many instances operations have been 
retarded by water getting into the mines through the extremely 
wet weather which has prevailed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE success of the South Wales Institute of Engineers was the 
subject of much congratulation at the general meeting held at 
Merthyr on Friday last. Mr. Murphy, one of the vice-presidents, 
ocoupied the chair in the absence of the president, Mr. Brogden. 
The accounts were gone into, and the financial condition of the 
society shown to be very good. A discussion on an able paper by 
Mr. Wilkinson, the well-known Powell Duffryn manager, on 
“* Personal Experience in Colliery Explosions,” formed the chief 
event of the day, and elicited a mass of interesting matter on coal 
explosions, which will make the next journal of the institute eagerly 
sought for. Papers were taken as read from Mr. Gee, on the “*Cwm- 
carn Reservoir,” and by Mr. T. Brogden on ‘*Coal Washing,” and 
the proceedings were brought to a close by the usual dinner, 

The opening of the new Channel Docks at Avonmouth, Bristol 
which has been delayed by the dispute between the railway com- 
panies and the Board of Trade, will, it is expected, be at once 
opened now that the Court of Appeal has decided in favour of 
Col. Yolland. It will be remembered by our local readers that 
a railway in connection with these docks could not pass 
the inspector until a station was placed at Sneyd Park. The 





railway directors would not give way ; an injunction was obtained, 
and the result has been stagnation up to the present. 

It is expected that the Portland Pier Railway will be doubled 

from the junction to the Sea Mills station, and powers will be 
| shortly applied for respecting two piers and a graving dock. 
The present time is considered a most favourable one for con- 
| ducting large engineering projects, yet if labouy is cheap there is 
| certainly great difficulty experienced in outdodr operations. This 
| is seen in the case of the London and North-Western extension 
| from Dowlais. There the contractor has wisely confined his 
| operations purely to the tunnel, leaving the cutting, X&c., to 
the time when the incessant rains will have abated. At 
| present the injury done to the collieries has not been 
'of much account, if we except Mr. Crawshay’s colliery 
| in the Forest of Dean, which for the time is positively un- 
workable, and the Dunvant in the neighbourhood of Swansea. 
At the latter place the proprietors have decided to let the flood 
remain in the pit till coai rises in price—a tolerably striking 
| illustration of the difficulties found by the great majority of coal- 
| owners in keeping their pits going. 

There was an increase of export last week at Cardiff to the 
extent of about 20,000 tons. Foreign demand was good at 

| existing quotations, and freights maintained even an improvemert. 

| In all parts of the district the coal trade was decidedly brisk, with 

the exception of the Swansea port. There the decline in quantity 

| sold was marked, but it was evidently only a temporary matter, 

| as for the last few weeks Swansea has stolen an advance over 
Newport, and the Swansea shippers believe that this advance will 
be maintained. 

I am glad to be able to state that my foreshadowing of improve- 
ment in the iron and steel trade has been verified. During the 
past week no less than 80,000 tons of rail orders have been placed 

| in the Welsh districts. Dowlais has secured some, Ebbw Vale, 

| Rhymney, and Tredegar the rest. These Victorian orders, as 

| they are called, as they are principally from the Australian 
colonies, will secure tolerable work in the Monmoutashire districts 
for the next twelve months. 

It must, however, be distinctly understood that all have been 
secured by tender, and the tender, in the case of Tredegar 
especially, has been alow one. Whether the various iron com- 
panies will be able to complete them without a reduction of wages 


| 
| 
| 
| 





-in the iron trade since the year began has certainly been di 


rr 


ing. Prices are low enough to induce outsiders to make purchases 


as a matter of speculation, but the actual demand has been remark- 
ably small. The exports continue at a low figure, and small as 
were last year’s shipments abroad, they have already begun to show 
a considerable Pp d From the North of England, 
on the other hand, the supplies are steadily increasing, so that on 
home account, the manufacturers of pigs have to contend with a 
strong and growing petiti The ber of furnaces now 
in blast is below the average of the past year; but the output 
admits of large quantities being sent into store. The stock in 
Messrs. Connal and Co.’s Glasgow stores is rather over 113,100 
tons, which shows an increase on the week of about 2000 tons. 
This week prices have fallen all round. 

The tone of the warrant market on Friday was very unsteady. 





re 
ative 





to be seen. One thing is certain, that in no case will the 
prices of iron or steel warrant an advance, 

| I record the fact of the orders received as y; 
| business is decidedly opening out, and prospects are improving. 
| The Rhymney Iron Company, in order to get their steel works 
| into a thoroughly efficient position, propose the issue of £80,000 
| 6 per cent. guarantee shares. These must be realised at three, 
| five, or seven years, as I am informed the company will not 
| guarantee farther should the steel trade not be sufficiently remune- 
rative. 

Mr. Crawshay has intimated to a deputation of workmen that 
| when iron rails reach £6 he will blow in the furnaces. The quota- 
| tion is now £5 10s., and in another month or so I expect the 
ill be reached and the works started. In 1873 the same 
| rails obtained £15 15s. 


+) tietant, 
ti 








Business opened at 57s. 74d. one month to 57s. 6d. fourteen days, 
and 57s. Sd. cash, and in the afternoon they further receded from 
57s. 6d. to 57s. 44d. one month and 57s, 3d. cash. On Monday 
the market was dull, business commencing at 57s. cash, afterwards 
improving .to 57s. 14d., but going back in the afternoon to 57s. 
There was a fair business on Tuesday at from 57s. to 57s. 3d. 
cash. A fair business was done on Wednesday at 57s. 14d. and 
57s. 2d. cash, and 57s, 34d. fourteen days. To-day—Thursday—a 
lage panes was done at 57s, 14d. to 57s, cash, and 57s. 14d. one 
month. 

The trade in makers’ iron has been very depressed, and a general 
decline has taken place in special brands. Good marketable brands, 


Nos. 1 and 3, declined 6d. each; Gartsherrie, No. 1, 2s.; No. 3, 1s. 6d.; | 


Coltness, No, 1, 2s.; No. 3, 1s ; Summerlee, Nos. 1 and 3, 6d.; 
Langloan, No. 1, 1s. 6d.; Carnbroe, Nos. 1 and 3, 1s. 6d.; Monkland, 


No, 1, 1s.; No. 3, 6d.; Clyde, No. 1, 1s.; No. 3, 6d.; Calder, No. 1, 1s.; | 
No. 3, 6d.; Glengarnock, No. 1, 1s. 6d.; No. 3, 1s.; Eglinton, No. | 


1, 2s.; No. 3, 1s. 6d.; Dalmellington, No. 3, 6d.; Carron, No. 1, 
2s, 6d.; ditto, specially selected, 2s. 6d.; Shotts, Nos. land 3, 1s.; 
Kinneil, No. 1, 2s.; No. 3, 6d. 

The shipments of pig iron from Scotch ports during the week 
ending the 13th current amounted to 6501 tons, showing a decrease 
of 604 as compared with those of the corresponding week of 1876, 
and there is a total comparative decrease since Christmas of 2386 
tons. 

The imports of Middlesbrough pigs at Grangemouth for the week 
were 7685 tons, or 2730 more than in the corresponding week of last 
year, and these imports show a total increase since Christmas of 
6945 tons, 

In the several branches of the manufactured iron trade there is 
a want of activity just at present, but it is anticipated that in the 
course of a few weeks matters will assume a more cheering aspect. 
Pipe makers have large foreign contracts on hand, and I observe 
that a few fresh home ones are being placed in the market. The 
foundries have a very fair prospect before them, and the orders for 
machinery are good ; but, as a rule, the trade of the general engi- 
neer continues dull. Last week’s shipments of iron manufactures 
from the Clyde embraced £6800 worth of machinery, £3300 cast- 
ings, £5727 pipes and tubes, and £900 wrought iron. 

Within the past few days the coal trade in the West has been 
more active, the demand being better for nearly all qualities, and 
home and foreign requirements alike more extensive. In some 
cases sellers have shown a slight tendency to be less firm in their 
demands, but this disposition passes off as the inquiry for the 
mineral acquires strength, and pricesremain without change. The 
trade has also assumed a favourable phase in the eastern mining 


| An application on behalf of the Ebbw Vale Company, before 
| the Master of the Rolls, to reduce the shares of the company 
| from £29 to £20, was refused this week. Mr. Fry, Q.C., who 
| argued the case, admitted that this portion of the capital had been 
| lost, and represented the company as desirous of reducing the 
capital, so as to pay dividends on that portion, namely, £20, which 
was left. The decision of the Master of the Rolls was given with 
| marked ability, and at considerable length. 
Applications have been made this week for winding up the 
Glanyfan Coal Company and the Dean Forest Coal Company. 
The puddling furnaces—twenty in number—have been started 
this week at Tredegar. 
An explosion on board a Cardiff vessel bound to Gibraltar with 
coal has taken place. The deck was started aft, and the hatches 
blown overboard. 
The Barry Harbour and Railway movement will not go to Parlia- 
| ment this session, 

Some of the large freeholders owning coal have reduced their 
royalty 2d. per ton in consideration of the difiiculties coalowners 
have to meet in these days of low prices, 








THE LATE Mr. ALYRED SMEE, F.R.S.—The obituary column of the 
Times on Saturday contained the name of a gentleman well known 
in City circles, Mr. Alfred Smee, who has just d away at his 
residence in Finsbury-circus, at the early age of fifty-eight years. 
The son of a gentleman who for some years held the office of chief 
accountant to the Bank of England, he was born in 1818, and was 
admitted a member of the College of Surgeons in 1840. At the 
very early age of twenty-three he was elected a Fellow of the 
Royal Society, on account of his researches in science, and more 
particularly in the department of electricity, which he had made 
from youth a special study. He held for many years the appoint- 
ment of consulting surgeon to the Bank of England, and it is said 
in ‘‘Men of the Time” that he was the deviser of the present 
system of printing the Bank of England notes. He was also 
extensively connected with the Gresham, the Accident Insurance, 
and other public companies. He stood one or two contested elec- 


tions in the Conservative interest for Rochester, but without 
success. Mr. Smee was the author of several important works on 
** Electro-Biology,” ‘‘ Electro-Metallurgy,” ‘‘ The Principles of the 
Human Mind,” ‘The Potato Plant, its. Uses and Properties,” and 
of a large illustrated quarto volume, entitled “‘ My Garden,” in 
which he deseribed the geology, topography, and leading features 
of the neighbourhood of Carshalton and Beddington, in Surrey. 
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PRICES CURRENT OF IRON AND STEEL. 
Tae following prices are corrected up to last night, bat it should be 


borne in mind that in many cases makers are pre 


ed to quote different 


terms for special contracts. It is obviously impossible to specify these cases 
and terms, or to give, more than the market quotations and makers’ 











prices. Readers should also refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 
Scortanp— £84. £5 
G.m.b.—No. 1.. «2 « 218 ©} Glengarnock—No.1 .. 3 2 
No. 8 co oof 216 0} No.3 .. 217 
Gartsherrie—No.1 .. 3 8 6| Eglintonm—Nol .. .. 218 
NoS .« 216 6) No.3 .. « 214 
Coltmess—No.1 .. »- 3 7 6} Dalmellington—No.1.. 219 
No. eo oo 3217 6 No.3... 2 16 
ommend : es 8 2 - At Ardrossan. 
No. o 2 : . 
Langloan — Me. ti" ees pot Be cc priae 4 
o. 3 ee 218 6} 
p> OR = Do., ially selected » 3 10 
Carmbros — Ho. Lee oo 219 0 | wat Ge aaaney. 
0.3.2 wo 216 6 aa 
Monkland—No. 1... .«. 218 0! Shotts—No.l.. .. « 3 4 
No.8 .. o 216 0 No.3... of o 218 
Chapelhill. ——* lee eo 8 0 0 At 
0.3... « 0 0 0| Kinneil—Nol .. . 218 
Clyde & Quaten ie. 1218 6 No.8 «ec «¢ 215 
No.3 216 6] At Bo'ness. 
above at Glasgow, | CLEVELAND—Prices at works— 
eliverable alongside. No. Lee +s oe 2 oe 210 
asinine Leo cco of 3 6 0 HO.'B's.' oe co oh oe SD 
No. 8 .. ~ 218 @ me wide ng et : 4 
* «fF v 
At Brovmiciaw. No. 4, forge .. 02 « 2 4 
Calder—No. 1 .. 5 chee gear oo 2 38 
No.3... o « 218 0 White so ee 3 2 
At Port Dundas. Thornaby .. a. «2 «- 2 16 
Z£ad £8.4a 
Wazs—No. 2, f:0.b., Newport.. oe oe 2 7 6t00 0 0 
Forge (at works) oe es ee 212 6to3 0 0 
Common pig (at works) . ee 2 2 6to0 O 0 
Best native ore (at works) .. - 215 0t00 0 0 
Both, Davenport, delivered in Aberdare. 
memes 1, at Sheffield oe eo 214 Oto217 6 
e 2 7 6to210 0 
LaNcasSHIRE, delivered in’ Manchester —No.3 216 @to217 6 
a No.4 215 0to215 6 
K. H. Messelmoun’.. - 510 0to0 0 0 
Mesars. WiiTWELL & Co.'s Stockton net prices zen trucks) are—No. 
£2 12s. 04.; No. 3, £2 88. Od.; No. 4 Forge, £2 6s.; “‘Thornaby” No. 


Forge, £2 16s. 0d. net cash. 
Hematite, at works, 24 dis. for <ianand cash. 


Millom “‘ Bessemer ”—No. 1 . oe ee o eo 312 6 
No. 2 2. oe ory o « $810 0 
No. 3 2. o o- e a 2 ah 
Ordinary No. 3 .. oo se eo o 876 
No. 4 .. ee o ee ee 3 7 6 
No. 5 .. oe o oe oo. (3 B08 
aeet ee oe ee es ee ee o- 000 
oe or os oe o 00 0 
henge Hematite—No.1 .. eo oo ee eo 8315 0 
No.2 o o. oe. ee 8312 6 
No.3 oe oe oe «o 8B 0 
No.4 s e o ~ eo 8310 0 
No.5 es o- = oe eo 3810 0 
Mottled and white.. ee ee ee o eo 810 0 
= Desemar*—So. 1 oe * ee o eo 8 0 
No. 2 oe oe oe ee se” ee oe 
No. 3 oo ee o oe - 3 5 0 
Puddied Bar— 

Wa .es.—At works oe o ee £5 5 Oto 512 6 
CLEVELAND oo oo oe oe - 410 Otc 42 0 
MANUFACTURED IRON. 

Ship Plates— 
Pearson & Know zs Co. mg (23 dis. for cash)... - 910 0 
G ascow, f.0.b. oe ° oe « £7 lis. Od. to8 5 0 
Wares—At works .. pe ee ro Os. id. tov 0 0 
Mrpp.LesBRo’,at works . 5s. Od. to 7 10 
Fox, Heap, & Co. (at works, cash less 2 y— 
Ship or bridge plates(A) .. ~ oe. ee oo FR ® 
A . 
Mast plates (53) o- o oe oe eo. 8 00 
Boiler Plates— 
* Warrineton,” to 5 cwt. each plate ee ee «- 10 0 6 
Do. best best eo ee - o oo - 1100 


Do. treble best 


13 0 
4 per cent. discount for cash. “'the Pearson and Knowles Co.’s prices 
of 


0 


ocoo SCAAGAS 


| — a oon 


aQcocosceco 


~ 





mished iron include delivery at station in Liverpool, Manchester, or | 


Warrington, in lots of not less than 2 tons, or free alongside at Liverpool | 


lots of 10 tons and upwards. 


Low Moor, terms in each case 2} dis. for cash in payment of 
monthly accounts, or 1} per cent. dis. for cash in lieu of three 


months’ bill The Bowling Iron Co., Limited, and the 


Moor Co. deliver in London at 10s.; Liverpool, 7s. 6d.; and 

Hull, 5s. per top extra. £84 
Under 2} cwt. each .. ee os o perewt, 1 4 0 
24 ewt. andunder3 cwt. .. oe ow oo eo 15 0 
3 cwt. Bes Sicwt. o- oe oe be, sid ie 
33 cwt. 4 cwt. .. e ee oe .- 190 
4 ewt. pal 5 cwt. «. o .« - 112 0 
5 cwt. es - cwt. o oe ee ~- 115 0 
6 cwt. cwt. .. ee os .* - 118 0 
7 cwt.and pease oe ee oe - 210 

tes exceeding 6ft. wide, os, per cwt. extra. Hammered and | 


chequered plates, « and so plates differing from a s 
taper, extra per cwt. 3 
Tayior Bros.’ boiler plates 6d. per cwt. 


Low 


less; their terms as 


Low Moor. 
“Moxmoor.” best, to 5 ewt., to 4ft. Gin. wide, and " 0 1 
2 superficial ee per ton at works .. oe p29. © 
Best best o os os *e ee li 10 O 
Best best best, “to 4 owt. os oe o. ee e- 1310 0 
Special,to3cwt .. 17 0 0 
Usual extras for overweight, sketches, &e. 

Barrows & Sons: . 
Best, per ton short, at works .. o os eo 1400 
Best best oe o o ° oe os «. 1 00 
Best charcoal.. eo oo . oe os - 2350 

Barrows & Sons: 

B.B.H. Bloomfield plates .. oe os - 1100 
Best plates .. ee o- - o- « 12 00 
Best best plates .. * - a - 1300 
CLEVELAND oo ** Ss.to 810 0 
Fox, Heap, & Co. (at works, cash less ‘ 3)y— 
Boiler shell plates pet oh oe oe «- 810 0 
Flanging plates ( > er sR ) o ee - 910 0 
Do., special quality (Aaa) os oe - 12200 
Wares, at Aberdare—Coke plates .. ee oo as 6 6-0 
Giascow, f.0.b. a. o. oe - - £8 Os to 810 0 
Angie Iron— 

Low Moor (terms as above).. oe oo percwt. £8. 4. 
L and T iron, not exceeding ten united inches .. - 140 
For each additional inch extra per cwt., 1s. 
“Warrincton "—less 24 per cent. for cash—from 1 8 0 0 

by 1 by 4 to 3} by 34, perton .. o .- 
Best boiierdo., perton .. oe «- 810 0 

WuitweE.u & Co. (less ed discount) per ton oo o 700 
Best oe oe e ee - «e 8 00 
Best best boiler 910 0 

ae (at the work) up to eight united “inches 9 5 0 
ses oe ee ee - 5 0 
Best best do. ee 11 5 0 


T-iron, as above, 10s. extra. ‘ 
Angle and T bars, Sin. to 9in., 10s. extra. 
gin. to 10in.; 20s. extra. 


CLEVELAND .. «- £61500 7 0 0 
ER or DuDLEY ‘(terms as below) :— 
“Round Oak,” not exceeding 8in, wide—Single best 11 0 4% 
nm, - = » Double ,, .. 1310 0 
” ” ” » ‘Treble ,, » 1410 0 
Grascew, f.0.b. .. - ee o- £7 Os. to 710 0 
ABERDARE * ~- *e o a FD te 9's @ 
Bar Iron— 
Low Moon, & TayLor Bros. (terms as above). 
percwt. £8. d. 
Flat, round, <=, to 3} cwt. oe o eo. 100 
Do., "ah to 5 ew oe oe oe os os eo. 110 
Do., 5 cwt. hoy upwards . oe oo oe 6, 2.8.9 


quare form or regular | 


| 
| 
\ 





Flate—ljin. 1 by gin. and peentiees oe oe edinn @ 
» Under fin. thick toj}in. .. oe ee me De 
» Under }in.tofin .. ee oe os o 223 
: under tin. i. un 
For each hin. less than iin. wide extra, 10s. per ton. 
Squares—jin. and upwards os be aes ee Di ® 
ne 7-16in. ee oe o eo 12 
in. and 5-16in. o. oe oe oe wo 1a 
ee ee or o b>, 
Roun in. and upwards oe ee a =m. ao 
yz 9-léin. and i *e oe oe ory os 2S 
= 7-léin. and jin. .. es ee ee ee 1'4 
BEES add cen Go viaslineoon aii 
wt ee ae os oe we. 18 
Rivet, same price as above, 
Chain iron, same sizes as above, extra per cwt., 2s. 
Best bars and rods, extra’ per cwt., 33, 
“*Monmoor,” at the works, per ton— Za. 
Bars, ¢in. to 3in. round and square, or to 6in. flat .. 8 15 
Best ” ” = oo 915 
Best best ” ” oe 1015 
Rivet iron, usual sizes.. a oe ee oo - W115 
Best best. oe oe e. U1 
Usial extras. 
Grasoow, f.o.b. .. ee ee «- &£708,to 710 
Barrows & Sons, at works, per ton short : 
.H. es ee ee eo 9 0 
ty best angle iron - h oO 
All other descriptions in proportion. 
Ear or Dup.ey, 2} dis., f.0.b., at Round Oak— 
“ Round Oak,” rounds up to Sin. ee . eo 912 
e = os Single best oe - ho 
we o- = Double ,, ee e- 1210 
a ae > Treble ,, oe eo 141€ 
Rivet iron—Single best .. eo ee ee ee 12 0 
Treble ,, os 15 10 
On separate orders of less than 5 ewt. ‘per ton extra, 10s, 
Waxes, at College Works, Cardiff—Coke bars, best .. 7 10 


Merchant Bars— 
“ WaRRINGTON ” (2} dis. for cash) per ton— 
Flats, from lin. to bin. wide by }in. thick and upwards 
Rounds and squares, from }in. to 3in., best 
Do., treble best .. 7° ee ee ee 
Delivery prices as above. 
Warrwett & Co., f.0.b. (2) dis. for cash), per ton— 


=e, ee oe. oe oe . o o 
Best ee ee ee . ee ee ee 
Rivet iro oe «e oo ee om 
Crown quality, “ Thornaby”. * oo se oe o 
Best Po ay o o ~ ee 
Best best” . os 
Detail orders ‘executed from warehouse, 10s. per ton 


Wa.es—Tredegar Iron Company, f.o.b. Cardiff or Newport 
No. 2 bars, f.o.b. Cardiff 
Crown quality, at works 

Sheet— 

“ Monmoor,” to Sft. long oy - se w.g., per ton at 
wor! 

Do., best. os 
Do., best best 


. e - oe. o- 


o. oe. - se 


o- . - - ~~ 


Usual extras. 
Barrows & Sons— 
B.B.H. sheets.. 
» - best do. ee * 
te best best do.. 


or oe o* 


E. P. &’W. Ba.pwin, at works: 
“ Severn’ '—Singles to 20 WR. oe - o- oe 
“Wilden” ,, - oe oe oe oo 
= net “BB” oe a oe oo 
” es! he bite connie Sih 
on as * a charcoal” ee *. 
EB” ° o or 
Doubles to 24 w.g., 30s.; : and 
Trebles to 27 w.g. ad per ton, extra. 
Charcoal Tin—Best “‘E P and W we per cwt... 


“ Unicorn” 
Coke Tin—‘ Stour” 


16 
Messrs. Baldwin's terms are 2} dis. “fo cash on Yoth of “the month 





following deliv 


Pearson & Know es Co. (terms as abov 2 
ga my Singles, to20w.g. .. o. 


Best, 10s.; best best, 30s. per ton extra 
CrowTHER Bros. & MorGan (at works)— 
Coke Tin—Singles, to 20w.g.,to 120in. by 36in, p. cwt. 
Doubles, to 24 w.g., to 96in. by 36in, 
Trebles, to 26 w.g., to 84in. by 33in... 
Charcoal Tin—Singles, as above 
Doubles 2s 
Trebles 
Best singles, "as above 
Best doubles 
trebles 


Do. 


Best 
Terms, 24 dis. for cash on 10th of the month. “Orders of 


710 
710 
10 10 


i 


CcAnse 
coococooo 


10 0 
extra. 
615 
6 15 
610 


& 8. 
10 0 


0 
122 0 


£4. 


tt et 
CaaeP 


BS DRO RO RD BO te tt 


s 
g°orur 


and upwards, for shipment free in 10 cwt. cases. 


J. Tusn, Bristol, delivered in London, 2 dis. for cash— 
Singles, export quality .. - oe > op 
Doubles.. o- o. oo ee o oe “ 
Trebles .. ee ee 
Singles, for galvanising and corrugating ee oe 


Wa.es—Treforest Tin-plate Works— 


Charcoal tin (at Cardiff), per cwt. oe £019 6 at 

£1 in London, less 2}. 
Lydney : Charcoal tin, IC .. es . £1 3 6to 
erne oe ee ee eo 1 0 to 
Coke tin .. ee oe e 10 6H 
Swansea ee ee «- 018 6 to 
Gadly’s Aberds are coke oe oe «» 019 6 to 

Engine Iron— 


wT) 

tte 
- 

Tone” 


~ 


works. 


@eoooo eco eoscoo 


ocsc.)6©S 6Soooooem 


o ecoeocoo 


ooo 


coco Pasco oscooocfe 


cooceoo ooo 


ooo 


d. 


perton 1010 0 


ccooccocooo 


coco 


eoooe 


KrrksTatt Force Co. (from cold blast, pig, refined, and selected) 


lain bars, rolled, viz. : Per ton. 
£8. £8. 
Rounds, from }in. to Gin. diameter .. «- 20 Oto 22 0 
Squares, from }in. to 5in. 20 Oto 21 0 
Drawn hammered bars, as above, per ton extra 10 
Rivet iron oe oe ee ee ee 20 0 to 22 0 
Angle iron, 1}in. to din. e ee oe eo» 20 Oto 0 O 
Forgings—Plain shafts under 5cwt. .. eo 20 Oto 0 0 
se = l0 cwt. oo o 22 Oto 0 0 
as oo 20cwt. ». oo 26 Oto 0 0 
ne ~ SO cwt. ee 380 Oto 0 0 
» 40cwt. 34 Oto 0 0 
Plain shafts, above 50 ewt., prices according to weight and dimen 
sions. All other uses ’ according to — and weight. 
Piston rods, under Scwt. .. - eo. 22 Oto 0 0 
ie as l0cwt. oe ee 2% Oto 0 0 
20 cwt. - - o- 80 Oto 0 0 
Cranks, under 5cwt. .. oe oo o 27 Oto 0 0 
- i l0cwt. oe oo oe « 30 Oto 0 0 
” ae licwt. .. om oe ee 3% Oto 0 0 
20 cwt. «e ee oe o 87 Ot 0 O 
Crossheads, under 5 cwt. oe « 26 Oto 6 0 
os Ps 10 cwt. oe oe « 30 Oto 0 0 


Wir 


or casb. 
W drawn killed telegraph wire, in long 

Best best Wy lengths, galvanised.. perton £ 5. 
Oto 6 oe o- o- ee . . «» 1610 
7to 8 oe oe oe eo oe oo oo tae 
9 ee oe oo ° * . eo 18 5 
10 . o- o- a . o eo. 1910 
‘ll ee o - oe oe ee «- 1910 
12 ee oe oe oo oe « 2010 

Best annealed drawn fencing per ton 
Oto 6 o- .- oe ee oe ° eo 1015 
7 ee oe oe oe ee o. ee 1110 
8 ee oo ve oo oe oo ee 12 5 
9 o oe oe e oe oo ee 1215 
10 ee oe oe ee ee e 1315 
ll oe - ee ee - ee 14 5 
2 oe ee oe oo o ee eo 1415 

Dipping in boiled oil 5s, per ton extra, 

Best galvanised do. per ton 
Oto 6 oe oe oe oo oe ee eo 1415 
7 o ee oo e ee oe « 1510 
8 oe oe oe oe oo oo =— we 16 

Tue Pzarsox & Know es Co. 

on fs Nos, 0 to 4, B.W.G 8 10 

wIW encing, Nos,0to4,B.W.G. o 


ecoscoccoo™ 


eooococe 


ooo 


j 
| 
| 
| 
| 
| 


ire— 
Wairtecross Wire & Iron Co., delivered in Liverpool. Terms 2} dis. 


= Fir Timber— 





Jan, 19, 1 














87.7 








Ry LANDS ‘Baornnas—Priees of iron wire, net delivered tren in 


Best RB gta 
ar. w iron wire, bright or annealed— 
Per bundle of 63 lb, 7/6 7/9 8/0 8/3 8/9 
¥ 08. 7. 4 9. 10. 
Per bundle of hg Ib. 4 6 “10 0 10/6 11/3 12/0 
7 15. 16, 17, 
Per bundle of 80 tb. ry 6 15/6 ‘6 
Nos 20. 21. 


9/0 
IL. 
12/9 
18. 


9/3 
12, 
13/6 
19. 


Best best drawn killed galvanised telegr raph wire (joined in half 
mile lengths to No, 9 inclusive with Rylands’ Patent Joint)— 


Nos.0 to 6 £17 5 0 per ton. | No. 10 
ve 0:0 5 0 


” Rm i = 


Warrecross Wire & Iron Co, 
yo Nails, or Points de Paris, per 112 1b. :— 
12 


10 ll 13 4 6 6 


cking in casks 1s. per cwt. extra, 


Castings according to pattern and quantity. 


Muntz’s Metal—Prices nominal. 
Zinc Sheets, for paper - ya yarry ay ol 


lst quality (per ewt.), from 
2ni quality .. 
For Engravers 


ee ee a oe oe ee 37s, 
G. Daum, Cologne and London. ‘ 


PRICES CURRENT OF TIMBER. 


1877. 
Per Load of 50 cubic feet. 4 6. 4s] 
Deals, £0. (continued)— 


























































irritation, inducing cough and affecting the voice. 
symptoms use glycerine in the form of jujubes. Glycerine, in these 
agreeable confections, being in Pe of wecking to the glands at the 


needle-st., and 170, Piccadilly.”—[AbvT. ] 
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PRICES CURRENT OF MI SCELLANEOUS METALS 


Copper— £ea. 4. 
A 74 00 
Chilibars.. ss oe weve we portom.. {780 0 
B.S. ingots ee eo oe « or «- 8 00 
Tough cakes or bars ee oe o. ee e 8100 
Tin— 
ae 7510 0 
traits Ty - - oe * ory «+ {35 00 
ie a ee te 
ritish . oe oo os i 00 
Lead— 
Best English soft pig .. o- ee oe ee ee 22 0 6 
German do. ee oe ee ee ee ee ee 2110 0 
Antimony— 
OS ek PR ig COE ae ee 
egulus star . 1000 
Spelter— 
Silesian .. oe oe ~ o. . ~ ee 22 0 6 
" 2 00 
English +. se se we oe we wee f) 9 G 
Quicksilver .. ey) ee __ per bottle of 4 : 4 
Phosphor Bronze—Bearing metal perton .. + 112 0 0 
Other alloys oo £120 to 140 0 0 


£19 15 : per ton. 
: 


219 0 0 12 
Terms of oi ment, 2} per os for cash on 10th ‘of poe ieinitie 
delivery, 
Nail Rods—G.ascow, f.o.b, Pe) ey ee ee ee 
CLEVELAND .. ory ee o 615 to7 6 
Wails— 


6 8 
14/0 14/9 15/6 16/8 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 99/0" 


Rails—G.ascow, f.0.b. oe ar oe ee 710 to 810 
CLEVELAND oe o 6 OtO6 5 
Wa.es—Tredegar iron Company « 5 50510 

f.o.b, Newport or Cardiff 
At —ea" and Merthyr (Daven- 
xt) se 6 0 to 6 7/6 
For colliery sidings (works) oo 517 6 
New and _— permanent ye 
rail (Cardiff)... 7 6 
Bridge rails to 30 1b. per yard run 
(at ery oe 600 
Fishplates (at works), any “section 6 0tc0 0 
Old DH rails (at works) ©.. 3 5to0 0 
Old flange (at works) + 8 0t00 0 
Railway Chairs—G.ascow, f.o.b, oe «6 ae 4 OtO4 SF 
Pipes—G.aseow, f.0.b... eo ee ee ~ 6 Ot7 5 
STEEL. 

Suerriztp—At works— £24 £8. a, 
Spring s es o ee e 13 0 0to 1710 0 
Ordinary castrods ., oe eo e 14 0 Oto2l O 0 
Fair average steel oe o eo 24 0 Oto 22 0 0 
Sheet (cast) oe oe o o* « 25 0 0to 60 6 O 

nd-class tool.. oe . ee «- 23 0 Oto 45 0 0 

Best speciai steels «- 40 0 0t0 70 0 0 

Fine rolled, for clock springs, ‘ee. oe eo 60 0 Oto 70 0 0 

Rails—Siemens (at works) .. ee « 810 Oto 815 0 

mer, ordinary .. oe + 70 0t0o 7 26 
Do. superior .,. *° e 8 0 Oto 8 5 O 
. best .. oe o ee 8 5 Oto 810 0 

WaLrs— £ad4 £84. 
Rails, f.o.b., Cardiff or Newport .. - 612 6t0 7 0 0 
Rails, at works, Bessemer ., oe « 615 Oto 7 5 6 

Heavy .. ~~ 7 0 Oto 715 6 
Slightly defective, Cardiff or Newport + 6 5 6to 6 7 6 
Steel colliery bridge rail, works .. - 77 6t000 


41s. to 47s, 
358. 6d. 


877. 


Per Petersburg standard. 46 4 8. 





SHoAARS MOA SECO > 
cP coccoodcoocs FFP SPS OF -* 


sss B10 4 5 | Quebec, ard do ... 5h Oo 

ER TEE ym = ah 40 610) floated pine 19 0 210 

Best middling........ 3 5 410 | Qnd de. .... 1119 1410 
Good do. and @nd.... 8 0 4 6) i do, 810 lle 
Common middiing.... 215 % 6 lst spruc lo 5 12 Oo 
Undersized 312 915 id do. 810 9 0 
Staall 25 3Ww ard do. 5 84 

Stettin ..... 3 6 810 St. John’s, spruce 7lvo 8i0 

Swedish .. + 330 316 | Nova Scotia and © - 

Vo. small. - @ 8 215 ward’s Isle, spruce. 710 810 

Swedish and Norway baiks.... 115 2 5 | actnied S. pith pine planks.. 1910 13 10 

Baltic Timber— Staves, os hit 
Memel crown o600sceesceeee 515 8 @ Blemel, crown. + 180 020 0 
Brack ..c..sseeesseeee 8 5 0 0'| 

Dantaic and Statten, crown... 510 8 0 | Odessa, ‘ 

Brack & unsquared 56 @ 6 0 Damazic, Stettin, and ‘Hambro 150 0 160 0 
American Timber— Canadian, standard pipe . 80 0 8 6 

Red pine for yardsand spars .. 410 5 0 | Do, per 1300 piecee— 

Mixed and ps 310 4 0'| Canadian, puncheon .. + M1 0 210 

Yellow pine, — eons «+ 5 6 510 | Bosnia, single barrel . + lo wo 

mney board - 4065 0) Wainscot Logs, per 18ft. cube— 
lh seeeeeeeee 315 4 5 | Rigu,crown(Hng. and Dutch) 515 610 

Pitch pin - - 80 315) Brack «.csesssssceee 615 5 S& 

Do. fer anal ‘and spars - #0 510 Memel, crown... soee 415 SO 

Eu, rock... - 410 6 0} secccereveceee BIB 435 

Quebec oak + 6 © 7 O | Lathwood, penne 

y pois - 40 5 0] Petersburg .... - 10 5 11}0 

Lurch, Quebec + 420 510) Riga, Dantzic, ‘Memel, &e. + 81 loi 

New Bruuswick & 3 0 Bio) 
Small averages .. . 210 215 | Mahogany and Furniture Woode— 

Masts, red pine ...... - 410 5 6 Per superficial foo. a di 5, 
Oregon .. +0006 » 71) 810) sated” Honduras, res av.0 4,0 
Kawrie...... - SOWdO Mexican, do. ...... 0 4¢0 
Norway spars . - 20388 Tabasco, do. +0 0 

Indian teak... . “aa 018 ¢ Ouba, do, 0 0 

British Guiana, sreeueart.. 8090 Su 0 60 

Australian, irenbark.. 60 7Ww St. Domingo, cara 010 1 

Deuls, &c., per Petersiw ry ndard— | 0 40 

Archangel, ist yellow .. - 161018 0 040 

2nd do.... - 1210 14 10 020 

Petersburg, lle. - 15 01710 ~0 40 

Wyburg, a li 10 12 Wy | 040 

Petersburg td ‘Riga, white.. «+ 9 O11 i0 | +0 30 

Christiana, yellow and sna 13 01410 | Maple, bird’seye .... «0 40 

deals, best sorts 6: Sacinwood, St, Domingo ......0 7 1 

Norway deals, other sorts - 8 01115 er ton. 424824 

Battens, all sorts - 5o0ove Batinwood, Bahama 60 9 
Swedish deals, mixed + 1210 1610 | Rosewood, Kio... 40 2 
8rd... -- 12 01310 Bahia 10 0 2 

Inferior a hv Ol oO Tulip wood.. 15 0 90 

Battens 30s, eae nem | Zebra wood, Bragi 10 0 12 
Finland —< 1g 2,00 -111013 16 "Puerto Cabelio.. » 86 @ 8 
Batte -» 91012 0 | LignamVite, C St. Douingo 6 0 10 
Renton deals .... 7 5 810 } Ebony, Ceylon . seoee 130 90 
Hand-sawn battens... 71s 810) Alrican billet soveee 13 6 16 
Dantzig crown deck deals, per Cocus wood, Cuba .... e 608 
40fe din. 1 5 112 | Boxwood, Turkey .......... 6 0 30 

Brack do. ow i a) 

Per Petersburg standard. | ad, 5, 

Quebec, lst bright pine « 2 0 2515 Lancewood spars, each,fresh 10 0 25 

2 1210 15159 | Do., ordinary tofair.... 38 @ 5 


THROAT IRRITATION.—The throat and windpipe are especially 
liable to inflammation, causing soreness and dryness, tickling and 


For these 


moment they oe excited by the act of sucking, becomes actively 
healing. Soi in 6d. and 1s, boxes (by yon inc for = ‘Thr. 
labelled “ Janne pps & Co., Homo»opathic Cc 
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THE RAILWAYS OF THE WORLD. 

Tux title of this article deserves a word of explana- 
tion. The subject denoted by it is enormous. How is 
it ible to say anything concerning it which is worth 
pet within the iimite at our dis 1 We venture to 
hope that before we have done we shall be able to justify 
our selection. At the end of the year 1873, the Honour- 
able Mr. Gillies, Australian Commissioner of Railways, 
informed Mr. T. Higinbotham, M.LC.E., Engineer-in- 
Chief of Victorian Railways, that his Government con- 
sidered it desirable that he should visit Europe and 
America, inspect the railways of those countries, and 
prepare a report concerning them for the information of 
the Australian Government. Accordingly Mr. Higin- 
botham left Melbourne on the 10th of March, 1874, and 
visited America, Great Britain, Europe, and returning by 
way of India, inspected most of the great lines in that 
country. He arrived in Melbourne again on the 11th of 
January, 1876, having thus been absent a year and ten 
months, During his tour Mr. Higinbotham met every- 
where with the utmost courtesy. He was ge) supplied 
with information, and he learned a great deal. ‘J his infor- 
mation he has embodied in a very terse and ably-written 
report of seventy-two large pages, and it is with this report 
on the railways of the world 
that we now | ia. vor to deal. 
It will be understood at the 
outset that there are multi- 
tudes of questions connected 
with the working of railways 
with which Mr. Higinbotham 
did not concern himself. The 
paramount object he had in 
view was to collect data 
which would be useful in 
Australia. But he has done 
more than this, for he has 
contrived to ~ into his 
report a summ. escription 
of the Maibdare af the world 
which contains a very con- 
siderable mass of general 
information, rendering the 
paper one of the most valu- 
able contributions to the 
literature of railways ever 

mned, We do not propose 

ere to go fully into Mr. 

Higinbotham’s report; for 
the present we shall content 
ourselves with dealing with 
some of the facts he places 
before his readers. Mr. 
Higinbotham went first to 
the United States. He 
reached San Francisco on the 
14th of April, 1874, and his 
first stopping place was Sacra- 
mento city, where he in- 
spected the workshops of the 

mtral Pacific line. Of this 
road at the time there were 
1600 miles open; the main 
line from San Francisco to 
Ogden, where the Union 
Pacific line aa being 
882 miles long. . Higin- 
botham deals tenderly with 
the shortcomings of this rail- 
way, while he describes its 
general characteristics very 
succinctly. We have not 
= to reproduce in full his 

escription of the rolling 

stock ; it must suffice to sa 
that the engines are all 
fitted with bogies, or “ track 
feelers,” as they are expres- 
sively termed, which carry 
from 30 to 40 per cent. of the 
whole weight of the engine. 
The passenger engines weigh 
with steam up about 33 tons ; 
they have 17in. cylinders, 24in. 
stroke, and four coupled dri- 
vers 4ft. 8in. to 5ft. in dia- 


meter; the tenders weigh full 25tons. The heaviest gradient | 


worked isone in fifty overthe Sierra Nevada. Three engines 
are required to take up a train of nine or ten passenger cars. 
These cars each weigh about 13 tons, of which the two 
bogies represent about 5°5 tons. They seat fifty-two, and 
when the car is full the dead weight per passenger is 754 Ib. 
Mr. Higinbotham gives similar particulars of all the lines 
with which he deck. Sometimes the details are better 
filled in, sometimes the information is more m ; but, 
on the whole, he supplies just what is wanted. We shall 
not attempt to follow him step by step. It will be of more 
interest to our readers to learn something concerning the 
opinions of a competent engineer, who has had innumerable 
opportunities of acquiring information. Mr. Higinbotham 


Englishmen, who had driven in England; they all pre- 

ferred the American to the English engine, which, they 

said, could not keep on such roads as are commonly to be 

found in the Western States.” This may be taken as un- 

prejudiced testimony: “The road was rough and the 
| speed at times down falling gradients very great, but the 
| driversappeared to have perfect contidence that their engines 
would not leave the . The bogie they consider the great 

source of safety.” It may be said that as these men had not 
tried English engines on the road they could not speak from 
experience. In his account of the Grand Trunk of Canada 
Railway, however, Mr. Higinbotham subsequently says ;—- 
“The whole of the bg, and rolling stock first put on 
the line were built in England, but the engines were con- 
stantly getting off the road, and engines and cars of every 
class are now of the same kind as those in the States,” 
Further on we read :—“The bogie truck and cast 
iron wheels are two of the most important features 
of American engines and rolling stock, and both of these 
appear to me to have been adopted in consequence of the 
very imperfect permanent way and the great severity of 
the climate in winter, when the road bed, which is frequently 
formed of earth only, is ex alternately to intense 
| frost and sudden thaws, which completely distort the 
‘track. Only bogie engines and rolling stock could live on 








Wh 
_ } 


McCHESNEY’S FRET SAW. 


such roads, as was proved in the case of the Grand Trunk 
Railway of Canada, where, neglecting the experience that 
had been gained in the States, and relying no doubt 
on a better and more carefully laid road than was to be 
found there, English engines and rolling stock were tried, 
but had to be abandoned, and the American type adopted. 
Very recently the same mistake was made on the narrow 
gauge railroads in Canada, and with the same result.” 





taken as conclusively settled that bogie — and 
American bogie engines in particular, are less likely to be 
thrown off a road than English engines. This result is 
| due no doubt to two causes. The first is the comparative 
| flexibility of the American engine, the whole wheel base 


A( 


Mig, 


e cannot ignore testimony of this kind, and it may be | 


so prevent them from leaving the rails, taking them nicely 
into and out of curves, and radiating them to the best 
advantage. There is reason to believe that the leading 
wheels of the American bogie in a great measure answer 
this purpose, and so help to keep the engine on the road. 
Now, it is true that English engines on English roads very 
seldom run off, in spite of their long my comparatively 
rigid wheel base; but this results not from the merits of 
the engine, but from the excellent qualities of the road ; 
and it is worth considering whether an American engine, 
which is capable of running well on a road which sets an 
English locomotive at defiance, might not be found to run 
more lightly, cheaply, and with fess practical resistance, 
and less wear and tear of the track, than an English engine. 
In this country bogies are used almost entirely in order to 
distribute weight, and with little or no regard for facili- 
tating the motion of an engine or preventing the chance of 
derailment ; and a considerable number of bogie engines 
have been so badly designed that the bogie itself has 
suffered in reputation. Butthere are a great many very 
well designed bogie engines running in Great Britain, and 
it would be very interesting to know what the running 
expenses of such bogie engines as those on the Nortlr 
British Railway, for example, are as ee with the 
working cost of Midland or London and North-Western 
engines of about the same 
weight, and with six wheels 
only. It might thus be 
ascertained whether a still 
further assimilation to Ame- 
rican practice is or is not 
desirable. We have no in- 
tention of lauding American 
locomotives and ans 
our own; but, on the other 
hand, English engineers would 
not act wisely if they suffered 
a silly question of prejudice 
to stand in the way and shut 
out facts of the kind supplied 
by Mr. Higinbotham. What- 
ever this gentleman may 
think of American engines, 
it is certain that he holds the 
American railway car in very 
low estimation. He points 
out that the bogie system is 
only applicable to carriages 
of Ae. dimensions, at least 
as bogies are e in the 
Uni States, where they 
weigh from 5} to 9 tons, As 
regards comfort, he holds that 
the American car cannot com- 
pare with the English car- 

* riage, more especially for long 
journeys; and it does not 
appear that anything what- 
ever would be gained, while 
a great deal wouid be lost, 
by the adoption of such cars 
in this country. It must be 
understood that the ordinary 
American car, to which alone 
Mr. Higinbotham is refer- 
ing, has little or nothing in 
common with the Pullman 
palace and sleeping cars, 
which are admirably oii ted 
to long journeys. We have 
referred so frequently to 
cast iron wheels in the 
course of this article that we 
ought perhaps to say some- 
thing more concerning them 
here, but we prefer to reserve 
our consideration of the in- 
formation Mr. Higinbotham 
supplies for another occasion. 
fore taking leave of 

the American railroads, Mr. 
Higinbotham sums up most 
of thegnformation which he 
has obtained. Indeed, his 
general rule in writing ap- 
pears to have been first to 
explain how he acquired his 
information; and secondly, to lay that information before his 

_ readers. In doing this, we find that he constantly combats 
' Victorian prejudices, or compares Victorian practice with 
_ that of other countries. Thus it appears that when strict 
economy was urged some years since on the Victorian 
Government in the construction of their railroads, it was 
repeatedly asserted that in the United States there were 
' no platforms at the railway stations, whereas platforms are 
to be found at every station of any importance in the 
| States. In the West they are seldom raised much above 
| the ground, but a far larger area is allowed than is common 
|in England. The fact that no railway signals as we under- 
| stand them are used on American sr te. ill be new to 
| many English engineers. The great majority of the lines 
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has a good deal to say, for example, concerning a much- | of which can twist itself about so as to follow the vertical | being single, are worked by telegraph, and at stations by 


vexed question—namely, the relative merits of English | or horizontal contortions of a road with great ease; | han 


signals. An officer Who is known. as a “train 


and American locomotives, and we shall confine our atten- | while the second is that the leading wheels of despatcher” has entire control of the running of the trains 


tion to this branch of the subject for the moment. 


‘the American engine bogie are left very much to 


| on a section of from 100 to 200 miles of He regu- 


It has often been stated in this country, as well as in | themselves, and are but little exposed to the influence | lates their working by means of a diagram on which is 
the United States, that the American locomotive is cheaper | of the lateral motion of the engine. It was once proposed | shown the position of every train at any given moment on 
to build, to maintain, and to work than the English engine, | to construct an engine with six carrying wheels, the lead- | the section which he controls, the information of course 


and the statement has been disputed as often as it has | 


been made. Mr. Higinbotham reports that all the evidence 
he has obtained goes to show that on bad roads, such as 
exist in the United States, English locomotives could not 


be used at all; from which it appears that the American | if 


engine has a distinct vocation, and that it is vain to draw 
comparisons between the two types of machine. In writing 
about the Pacific Railroad, for example, Mr. Higinbotham 
says :—“T had opportunities of speaking to several drivers, 


ing wheels to be set almost a ag like the fore carriage 
of an omnibus, while two smaller wheels, which supported 
none of the weight of the engine, were to run 5ft. or 6ft. 
in front, the end of the axle being carried in radius rods, 
we may so call them, coupled to the ends of the true 
leading axle of the engine. The apparently idle wheels 
would, it was contended, never leave the road, for they 
would be spared all side shocks, and they would con- 
tinually guide the true leading wheels, steady them, and 





being collected into his head office by telegraph. If a 
breakdown occurs, he is able to control and readjust the 
| traffic by means of his diagram. The staff system, it seems, 
is never used either in the States or Canada on single lines. 
| There is a great deal to be urged in favour of a system of 
| this kind, which places before the controlling mind a com- 
| plete picture in little of the position of the various trains 
| in a given district almost from minute to minute; but 
| attempts to work on asimilar system in this country have 
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, not Succeeded very well, apparently because it is almost 
impossible to induce the station-masters and other officials 
to communicate freely with the train despatcher, who, it is 
obvious, becomes powerless the moment he is deprived of 
information concerning the whereabouts of a train. 

For the moment we take our leave of Mr. Higenbotham’s 
report, giving in cdnclusion the following expression of his 
opinion, which we commend specially to the attention of 
those gentlemen connected with the iron and steel trade 
who, expect to find in the United States, ere long, a good 
market for their, productions. “It. is admitted in the 
Cuited ‘States that, for the present, railway construction 
has reached its limits, and that the progress in the future 
must, necessarily, be very slow and gradual as compared 
with the past.’ Among the Rocky Mountains and in similar 
districts, there will possibly be extensions of mineral lines 
on a. gauge of 3ft. or, 3ft. 6in.; but the construction of 
railways for general traffic’ is at an end for the present, and 
possibly for some time to¢ome.” An expression of opinion 
from a man who possessed Mr. Higenbotham’s unrivalled 
opportunities of acquiring accurate information possesses 
unusnal value. 


FRET 








SAW AT THE PHILADELPHIA 
EXHIBITION. 

THE engraving on page 55 illustrates a very neat arrangement 
of fret saw designed more especially for dovetail work. The 
table may be ‘shifted in a Vertical plane to any desired angle, so 
that ‘the two pieces‘of wood to be united by dovetailing may lay 
at the ‘requisite angle to give the 
necessary taper tothe itoothing of the 
wood,.as shown in Fig. 2: The saw 
is thrown in or out of gear/by moving 


this was seconded by Mr. Latimer Clark, and carried unanimously. 





to .the left,the handle .a pivoted at 
b and carrying the sheve c, When in 
the position shown the cord by which 
the saw is driven is tight, but when 
the handle is moved to the left the 2 
cord drops into a festoot and the 

saw is free to stop. The sheave c ’ 
and the similar one beneath the table °F ae 
are carried ‘by adjustable ‘supports, the ; _ } 
upper one being adjusted by the a oe 
screw-handle shown, #0'that tbe cord ~~ | 
running ovér the three sheaves may py 
be adjusted as to tension, / In order to iz~/ 

prevent oscillation,or vibration of the eS | 
frame, a wire rope_is, stretched from = |\“\; 
the lower to the upper exterior por- 
tions, and by means of, the adjust- 
ing screws and nuts shown, the “a. 
light frame is ‘converted imto a 

vety' rigid one. The frame, ft will be noticed, is capable of | 
admitting a large piece of work under the saw. The table as | 
exhibited by Mr. McChesney at the: Centennial was, as shown, of 
wevd, dovetailed together in a manner similar to that shown at | 
Fig. 2. Our engraving:is from the Moniteur /ndustriel. 





PATENT COMPOUND CORLISS ENGINE. 

Wr ilustrate on page 62 a patent compound Corliss beam 
éngine, ‘recently built by Messrs. Douglas and Grant, Kirkcaldy, | 
who ha ve had much experience in this class of work. 

The high-pressure eylinder is 26in. diameter, and 3@in. stroke, 
having Corliss valves and gear of the most improved description. | 
There are sepatate eccentrics for the steam and exhaust valves, | 
thus insuring.a.very perfect distribution of steam. — These | 
eccentrics are carmied ow a horizontal shaft, driven by mitre 
gear from the erank shaft; this horizontal shaft terminates in a 
disc, in which a pin is fitted, to give motion to the valves of the 
low-pressure cylinder, by connecting rods and a rocking lever | 
under the floor. 

The low-pressure cylinder is 33in. diameter, and 5ft, stroke, 
and has two slide valves ¢onnected. These valves ate backed | 
with equilibrinm platés, and a small piston fixed-on the upper 
end of the valve spindle, working in a cylinder, balances the 
weight of the valvesyespindle, and rods; the upper portion of 
the cylinder being. in communication with the condenser, and 
the lower portion with the valve casing. 

The bed plate. is, very. massive, 15in. deep, and well propor- 
tioned, the brasses of the crank shaft neck being fitted into a 
slotted out recess. The ends of entablature and spring beams 
are built into the walls of the engine-house, and supported 
under the main gudgeonus of the head by a pair of well got up 
fiuted columns. The beam is 16ft. between centres ; the air- 
pumip is 26in. diameter and 30in. stroke ; the feed pamp, 4fin. 
diameter and‘ 12in. stroke: the piston rods, which are 3¥in. 
diameter, and the'igrank pin 5jin. diameter, are of steel ; the 
crank shaft, crank, and connecting rod, are of best forged iron ; 
the necks of the shait/being 12in. diameter and 18in. long ; and 
the central boss for fly-wheel 154in. diameter. 

The. fly-wheel is 16ft. diameter and 12 tons weight, turned | 
upon rim and edges, with twelve V-shaped grooves for hemp | 
ropes, through which the power of the engine is transmitted | 
This method of driying has come into somewhat extensive use, | 
especially in Scotland, and has several advantages. There is, it 
is stated, afi entire absence of noise, and of any tendency to 
backlash ; and upright shafts are often dispensed with, by 
carrying a portion of the ropes to the horizontal shafts in the 
various flats of a mill. . 














HORIZONTAL WHEEL-TRIMMING HAMMER, 
STANNINGLEY TRONWORKS, LEEDS. 

WE illustrate on page 62a very neat horizontal steam hammer for 
trimming up railway wheels, designed and constructed by Messrs. 
Thwaites and Carbutt, of Bradford, for Messrs. Butler and Sons, 
Stanningley Trotiworks, West Leeds. The hammer can be 
worked automatieally or by hand, and ‘its mode of operation is 
80° simple, and’so clearly sh6wn in our engraving, that no special 
description is required. * The ‘two pistov-rod heads—if we may 
so ¢all them—are made to operate on variously-shaped bars or 
seta, so as to dress up the spaces, between the spokes, This 
hammer deals with 130 wheels a day at. Messrs. Butler’s works, 
effecting a saying of 9d. per wheel on band labour, or £4 17s. 6d, 
per day—a saving quite worth having. 











SOCIETY OF TELEGRAPH ENGINEERS. 

Tue president. of the Society, Professor Abel, F,R.S., gave his 
inaugural address in the hall of the Institution of Civil Engineers, 
by permission of the president and council of the latter society, on 
the evéning of the 24th ult. 

Mr. C. V. Walker. F.R)S.,'the retiring president, briefly referred 
to the progress of'the Soviety during his tenure of office, and intro- 
duced Professor Abel to the meeting, who then took the chair. Dr. 
C, W. Siemens proposed a vote of thanks to the late president ; 





| bad its influence upon telegraphy. 


| tion in some cases falling to less than 3000 ohms. 


The minutes of the last meeting were read and confirmed. This 
finished the formal business of the evening, and Professor Abel 
then rose and delivered an excellent address, of which the following 
is a brief summary. 

He commenced by referring to the rapid progress which 
had hitherto characterised this young society, and attributed 
it to the wisdom of the bers in electing to office gentlemen 
both able and willing to devote time and labour to the 
wants of the Society, under whose admirable management such 
successes had been achieved. His own work in practical telegraphy 
was not comparable with that of past presidents, and he wondered 
why he hai been elected to such an honourable position. Instead 
of dwelling upon those matters bearing immediately upon practical 
work, he should endeavour to glance at the connection between 
the chemist and the electrician, and to show that the former had 
a great deal of power to assist the latter. 

twas well known that the conductivity of copper depended 
to aconsiderable extent upon its freedom from impurities, and 
although this had been discussed previously by Sir W. Thomson, 
it was left to a chemist, Dr. Matthiessen, to fully investigate the 
subject. The report of these investigations is to be found in a 
Blue-book published in 1851. Dr. Matthiessen experimented in 
the first place on pure copper, carefully obtained by electrolysis, 
and then upon the effect of metals or metalloids on the electric 
conducting power of pure copper ; also on commercial coppers, of 





each of which an analysis was subsequently made, to determine ' 


quantitatively the amount of impurity. It was found, that— 


using a small quantity of foreign metal—in no ease did a metallic | 


alloy with pure copper increase its conductivity, but, on the con- 
trary, that it decreased it, and especially so when iron or tin was 
used ; and in the case of non-metallic compounds with copper, an 
enormous decrease of conductivity generally resulted ; and espe- 
cially was this the case with compounds with oxygen and’ arsenic. 
The following give the results of some of these experiments, the 


conducting power of pure copper being taken as 100, First with | 


phosphorus : — 
Conducting power found. 
1, Copper with 2°5 per cent. of phosphorus... 752 
2. “95 ow 24°16 
70:36 


” ” ” ” 
3. > sil la as ‘ie om 
With arsenic :— 
1, Copper with 5*4 per cent. of arsenic ... .. ... 6°42 
Qe er 8B a ie... 13°66 
3. we », Traces of arsenic joo tka, «oe GOOS 
Copper, when alloyed with lead, becomes so rotten that it is 
impossible to draw it, but under certain cireumstances and in small 
quantities the addition of lead increases the electric conductivity 
of some kinds of commervial copper. In the experiments with 
lead alloy the following results were obtained :— 
Conducting power found. 
1. The copper employed conducted kos een! tes «87°25 
2. With the addition of 0°1 per cent. of tin «.. 93°45 
3.-The same repeated ... 94°55 
4. With the addition of 0°1 per 93°02 


- o 


cent. of lead oe 


| The quantity of tin and lead remaining with the copper was so 


small that it could not be determined quantitatively. In fact, to 
look at this matter from a chemical point of view, 1t seemed that 


one impurity negatised, so to speak, some other impurity, and so | 


acted beneficially. These experiments of Dr. Matthiessen, as all 
in the room were well aware, proved of the greatest service to the 
committee appointed by the British Association to determine and 
report on the standards of resistance. 

The advance made ia the manufacture of iron and steel had 
For example, the Government 
had raised its standard of conductivity, and found no difficulty in 
getting supplied. 

But it seemed that any future advance that might be made, by 
the aid of chemistry or otherwise, must be in the direction of the 
dielectric, and it was here that chemists should rivet their atten- 
tion. In the report previously alluded to, Dr. W. A. Miller, F.B.S.., 
had published the results of his chemical investigations into the 
cause of the decay of gutta-percha used for the insulation of 
electric conductors. Dr. Miller examined numerous. samples of 
gutta-percha cables, both injured and sound, which had been in use 
tor several years, and found in all cases that the deteriorated por- 
tions had undergone chemical change, and that the change con- 
sisted in a process of oxidation. Whatever retards or prevents the 
oxidation retards or prevents the decay of the gutta-percha. Some 
of the specimens examined were as good as new, though they had 


| been manufactured and used electrically fora number of years, while 


others, ina few months, had becomerotten, brittle,and unserviceable. 
Just asimprovement has been made in the manufacture of metals, 


| so in all probability improvement will be made in the manufacture 


of the dielectric ; at present little is chemically known of vulcanised 
rubber. The results of vulcanixation cannot be depended upon ; 
sdmetimes the effect is perfect!y satisfactory, then again with just 
thesame process, with everything arranged exactly as before, the 
result is wholly unsatisf Great fears were entertained as 
to the action vf the sulphur of the vulcanised rubber on the copper 
conductor, and in some instances the copper has been tinned to 
preserve it from these effects. Themastication of the rubber seems 
to make it mor2 porous, and therefore'more to the action 
of water, which again is prejudicial to the insulation. In iilus- 
tration of the imperfection of the diel Prof: Abel referred 
to experiments he had made recently on mile lengths of in- 
sulated cable made by different manufacturers, Of these speci- 
mens some had been used, some had been carefully preserved in 
the stores, and yet the results were very different. In three years 
the specimens had deteriorated, and some were unserviceable; in 
fact this-occurred after a period of eighteen months, the insula- 
It is notice- 
able that this defective insulation is not general throughout 
the cable, but occurs in patches, and the learned professor 
entered into a lengthy chemical argument pointing to how 
oxygen combined with the insulating material, Other inter- 
esting examples were mentioned of peculiar defection in the 
insulation of some strands in multiple cables. Reference was made 
to Hooper’s system of insulation, in which a layer of non-vul- 
canised material is next to the conductor, so that there can be no 
action of sulphur on the copper. But even this is not always suc- 
cessful. Some electricians say that the insulator in contact with 
the conductor requires a minute quantity of sulphur, and that ifit 
has not this minute quantity, deterioration takes place much 
sooner. Oxygen seems to be the “evil spirit.” According to 
Graham, oxygen is twice as soluble in rubber as in water, and the 
greater the porosity of vulcanised rubber the greater the solubility. 

In conclusion, Professor Abel referred to paraffine as being the 
coming material, and mentioned numerous experimentsin relation to 
it, some of which have been fairly successful, He glanced briefly at 
various papers which have been read before the Society, and pointed 
out the great use of stich papers, apologising for dwelling at such 
length upon the chemical aspect of the subject, and sitting down 
amidst considerable applause. 

A vote of thanks was proposed and seconded for the admirable 
address delivered, and the large meeting dispersed. 





Maps or Lonnon vor 1877.—The annual map of London, pub- 
lished by Mr. Stanford, of Charing Cross, is this year of much 
interest, as showing the sites of a large number of improvements, 
bills for which were deposited at the Private Bill-oftice previous 
to 30th November, 1876, for sessions 1877. Among the more im- 
portant street improvements is.a wide street opening up. direct 
communication between Picadilly, Oxford-street, and Holborn. 
Of proposed railways there are few, the completion of the Metro- 
politan railways, by a link between the Mansion House and Aldgate 
being the most important. Several miles of new: tramways are 
proposed, and the Tower Hill Bridge over the Thames, with its 
double road and dock, looks in plan like a structure intended to 
dam the whole waterway. 











LEGAL INTELLIGENCE. 
(VICE-CHANCELLOR HALL,—Janvary 2511.) 
Ex parte JONATHAN GRIMSHAW—TRADE Mark, 


In this matter, Mr, CHAapwyck HEALEY moved cx parvte for the 
directions of the Court as to the manner in which the rival claims 
of two applicants for registration of similar marks should be brought 
before the’ Court for its decision, Messrs. Grimshaw ‘claimed 
to be entitled to register a’mark consisting of the Prizice of Wales’ 
feathers} with some words beneath them, in Clags.13, (On the 
other hand, a,Mr, Bell was desirous of securing registration for 
himself, in the same class, of a mark of similar character. The 
matter had become ripe for the decision of the Court, and the 
question to be decided was whether it should be brought ‘on by 
special case, as prescribed by Rule 44, or by motion, as suggested 
by the applicant. The learned counsel submitted for the consi- 
deration of the Court whether, inasmuch as the question was 
rather one of law than of fact, a decision might not be satis. 
factorily and more expeditiously arrived at upon motion for an 
order ditecting the Registrar to abstain from registering One or 
other of the marks, ‘The parties would be before the Court, and 
the latter would be in a position to make a final order, He pointed 
out) that his Lordship; had ;full jurisdiction to give the directions 
asked for, that there was prom) hort 1 uncertainty as to the prac- 
tice and the construction of the Act and rules, and submitted the 
present application with the view to establish a precedent. After 
some discussion, 

His LorpsuHip declined to establish a precedent;.he simply 
refrained from giving any directions that the particular matter 
should be proceeded with otherwise than by special case, which he 





| considered would probably prove quite as convenient a process in 


the end, 


30ILER EXPERIMENTS IN THE Navy,—Some important boiler 
experiments are being made at the present time on board her 
Majesty's ship, Boadicea, at Portsmouth; ia accordance with 
instructions from the Admiralty.’ The object is to ‘ascertain 
whether priming, which has lately proved a (great obstruction to 
the steam trials of men-of-way, can be obviated by modifipations 
in the internal structure of boilers, The experiments ere being 
made under the extreme pressure of 63 1b. to the square inch, salt 
water from the dockyard mains being used. As may be well 
imagined, if the water can be kept from passing into the 
cylinders with the steam under these conditions, the boilers are 
not likely to prime in any circumstances. It would seem that a 
perfect design of boiler is yet to be invented, for while one of the 
instructions is to test the boilers of the Boadicea with the internal 


| tubes in connection with the stop-valves as they are at present,— 


that is to say, with the slits uppermost,—another instruction 


| orders the engineers to try the effect of reversing the position of 


the slits by placing them downwards. Should, neither arrange- 
ment prove a remedy for priming, two internal tubes are to be 
tried by themselves, and also in combination with separator boxes. 
In a previous experiment the effect of filling the boilers with fresh 
and with salt water was tested, the result showing that ‘when the 
boilers were filled with the former priming did not occur. 


THe Parent-orrick, —A correspondent of thé’ Daily News 
writes: *‘Some of the recent arrangements at this office ‘have 
given great dissatisfaction to those of the public, who are, con- 
cerned with it, An attempt at economy in printing ‘the specifica- 
tions and drawings of patents has caused a good deal of complaint, 
which culminated the other day in an appeal from Mr. Aston, Q.C., 
to the Master of the Rolls, the learned gentleman stating ‘that by 
the new method of printing the drawings were rendered almost 
unintelligible. Still graver fault is likely to be found when it is 
known that the authorities at the office are now busy destroying 
the old stock of printed specifications ; these are being carried 
away by the ton from the Patent-office stores to ‘be ‘ pulped,’ it 
being found easier to do this than to provide storage room for 
them. The loss that these documents will be to patentees, patent 
agents, and patent lawyers is most serjous, and the public incon- 
venience will be considerable,,. A. few years ago the Patent-oftice 
obtained and deserved great credit for the rapidity with which it 
printed and published all its documents, but it is evident that its 
present administration is of a very different character to that 
which then was in power. I understand that attention wiil be 
drawn to these matters when Parliament meets, and it is inténded 
to make an effort to obtain a select committee to inquire into the 
Patent-oftice administration.” 


Paris UNIVERSAL EXuIpition, 1878.--Her Majesty in. pursu- 
ance of an invitation received fromthe French Government, has 
appointed the following Royal Commission to represent British 
and Colonial exhibitors at an Universal! Exhibition to be held in 
Paris in the year 1878 :—His Royal Highness the Prince of Wales, 
K G., president; his Excellency her Majesty's Ambassailor at Paris, 
the Lord Lyons, (3.C.B.; the Dukeof Richmond and Gerdon, K.G., 
Lord President of the Council; the Duke of Manchester, K.P.; 
the Duke of Sutherland, K.G.; the Duke of Westminster, K.G.; 
the Earl Spencer, K.G.; the Earl Cadogan, Under-Secretary of 
State for War; the Earl Granville, K.G.; the Earl of North- 
brook, G.C.S.L; the Lord Tenterden, C.B., Under-Secretary of 
State for Foreign Affairs; the Lord. De L’Isle and Duilley; the 
Hon. Edward Stanhope, M.P., Secretary to, the Board of ‘Trade : 
the Hon. Robert Henry Meade, Assistant Under-Secretary of 
State for the Colonies; the Right Hon. Sir Stafford Henry 


Northcote, C.B., M.P., F.R.5., ‘the’ Chancellor ‘of the 
Exchequer, the Right Hon. Sir Alexander James E, 
Cockburn, G.C.B, the Lord Chief Justice of Kngland; 
the Right Hon. Lyon Playfair, C.B., M.P., F.R.S.; the 


Right Hon, the Lord Mayor of London for the time being ; 
Sir William Stirling Maxwell, K.T., LL.D., M.P.; Sir Coutts 
Lindsay ; Sir Nathaniel M. de Rothschild, M.P.; Sir Richard 
Wallace, M.P.; Sir John Rose, K.C.M.G.; Admiral Sir Alexander 
Milne, G.O.B.; Lievt.-General Sir Alfred H. Horsford, G.C.B.; 
Major-General Sir Henry Creswicke Rawlinson, K.C.B,, F.R.S.; 
Sir Rutherford Alcock, K.C.B,, President of the Royal Geogra- 
phical Society, and the President for the time being ; Sir Henry 
Thring, K.C.B., Parliamentary Council; the President of the 
Royal Academy, Sir Francis Grant ; the President of the Society 
of Painters in Water Colours, Sir John Gilbert, R.A., or the 
President for the time being; Sir Louis Mallet, C.B., Under- 
Secretary of State for India; the Lord Provost of Edinburgh for 
the time being ; the Lord Mayor of Dublin for the time being ; 
the President of the Royal Society, Mr. Joseph Dalton Hooker, 
C.B., M.D., D.C.L., LL.D., or the President for the time 
being; the President of the Royal College of Physicians, 
Mr, James Risdon Bennett, M.D., F.R.S., or the President 
for the. time being; the President of the Royal College of 
Surgeons, Mr. Prescott G. Hewitt, F.R.S., or the President for 
the time being ; the President of the Royal Agricultural Society, 
Lord Skelmersdale, or the President for the time being; the Presi- 
dent.of the Institution of Civil Engineers, Mr. G. K. Stephenson, 
or the President for the time being ; the President of the ‘Associa- 
tion of the Chambers of Commerce of the United, Kingdom, Mr. 
S. 8S. Lloyd, M.P., or the President for the time being ; the Presi- 
dent of the Agricultural Engineers’ Association, Mr, Bernhard 
Samuelson, ‘M.P., or the President for the time being ; Mr. C. 
Rivers Wilson, C.B., Controller.General of the National Debt ; 
Lieutenant-Colonel Robert J. Lioyd Lindsay, V:C., M.P.; Lieu- 
tenant-Colonel. Arthur Ellis, C.8.L; Mr. Kdmund, Ashworth, 
President ,of the Manchester Chamber of Commerce; Mr, Isaac 
Lowthian Bell, M.P., F.R.'S.; Mr. Hugh Birley, M.P.; Mr, Joseph 
Chamberlain, M.P.; Mr. William Holms, M.P.; Mr. Frederick 
Leigtiton, R.A.; Mr. Samuel Morley, M.P.; Mr. John Matholland, 
M.P.; Mr, Anthony J. Mundella, M.P.; Mr. William) Rathbone, 
M.P,; Mr. Henry William Ripley, M.P.; Mr, P, |Ounliffe Owen, 
C.B,, Secretary. 
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RAILWAY MATTERS, 

Tur Manchester, Sheffield, and Lincolnshire Railway have pur: 
chased 48 acres of land at Openshaw for the purpose of extending 
their engineering shops. 

TuE Caledonian Railway Company have resolved to construct, 
at considerable expense, a new railway station at Partick, in the 
vicinity of Glasgow, for the better accommodation of the extensive 
mineral traffic of the district, 


Srvce the appearance of the paragraph in the Times to the effect 
that Mr. Sanders’ brake is being applied to some fast trains run- 
ning between Paddington and Milford Haven, it has been decided 
to fit it to fast trains between Paddington and Birkenhead also, 

THE Town Couneil of Dover has decided that it is desirable to 
oppose the fusion of the London, Chatham, and Dover and South- 
Eastern Railways, in order to secure better accommodation ; and 
the Council of Margate has appointed a committee to watch the 
bill for the fusion of the two companies, 

Av a numerously attended meeting held at Cheadle, in 
North Staffordshire, on Friday afternoon, a committee was 
appointed to ca: out a project for the laying down of a line of 
railway to bring the Cheadle coal-field into direct communication 
with the Potteries, Derby, and the South Staffordshire district, 

Tue bill for the construction of a Central Metropolitan Raiiway, 
which was promoted by certain private gentlemen, and was to 
extend from Portland-road station of the Metropolitan District 
Railway to Oxford Cireus, and ultimately to Charing-cross, with 
the intention of superseding the omnibuses popularly known as 
the ‘‘umbrella ’buses,” was not brought before the examiner of 
the House of Commons, although it was on the list for yesterday, 
and it was explained.that the project had been finally abandoned, 
owing to the opposition of the Duke of Portland and his tenantry, 
and for financial reasons. 

Messks. Aucustus WEstTwoop anp Co., of West Bromwich, 
are now introducing an improvement in flue tubes, which appears 
to be worth the notice of all who have to do with the construction 
or working of tubular boilers. The invention consists of cone rings 
or washers, brazed, soldered, or drawn on the end of the tube ; 
the largest diameter of the smallest ring being ,';in. smaller than 
the small end of the large ring, so allowing the tubes to 
through the first hole with perfect ease ; the tubes. are then driven 
into their places drift fashion, and expanded with an ordinary tube 
expander. The advantage claimed from the use of these tubes is 
that the tubes can be taken out and replaced in one hour, for 
the cleaning and repairing of the boiler, and this may be repeated 
from eight to twelve times without injury to the tabe. 

Apvices from China bring accounts of more disturbances in 
connection with the Woosung Railway. It seems that the natives 
living along the route considered each village had the right to do 
the ballasting of the line in its own district ; this had been recog- 
nised in so far as the merely mechanical work of laying mud 
ballast was concerned ; but that is not very remunerative, and they 
wanted to have also the laying of the pebble ballast, which 
requires instructed labourers. On the opening of the line on the 
first of last month a crowd of natives collected at different points 
along the line and endeavoured to stop the train by piling ballast 
on the rails. This did not, however, succeed ; but after over- 
coming this difficulty the train had to be stopped on account of 
the determined attempts of a native to commit suicide by placing 
himself in front of the engine. He, with the ringleaders of the 
other disturbances, were taken'into custody, and when the mail 
left were awaiting trial, and the trains were running regularly. 

A SPECIAL general meeting of the Dunfermline and Queensferry 
Railway Company was held on Tuesday, Lord Elgin presiding. 
The object of the meeting was to considera bill proposed to be 
introduced into Parliament in the ensuing session, to empower the 
company to raise additional capital to the amount of £30,000, and 
to enable them to require the North British Railway Company to 
acquire the undertaking of the company on the terms that have 
been or may be agreed on between the companies. The chairman 
explained that the money was required to meet the excess which 
had arisen in the cost of the work over the engineer's estimate 
and the sum (£100,000) specified in the agreement entered into 
between the twocompanies. Negotiations were in progress between 
the companies on the subject, and the result would be fully laid 
before another meeting of the shareholders. Provost Matheson 
said that the excess in the cost of the works was owing to circum- 
stances over which the directors had no contro!, and included 
heavy land claims, It was unanimously agreed to approve of the 
bill. 

THREE hundred miles of new railway are likely to be added to 
the lines already constructed by the Australian Government, and the 
ministry have arranged with the Melbourne and Hobson's Bay Rail- 
way Company to purchase their line. These matters are now being 
considered in the Legislative Assembly, and if agreed to, this 
colony will then have 1000 miles of railway—-all of it being the 
property of the State. The 300 miles proposed for construction 
will cost about £1,300,000, or at about the rate of £4250 per mile. 
This is a very different figure from what the first State railway 
cost, viz., 35,000 per mile. The Hobson’s Bay line, which connects 
Melbourne with the sea at Sandridge and extends to several 
populous suburbs, will cost about one million and a-half. Two 
years ago it was offered to the Government at a greatly less price, 
and refused. The foregoing statement shows that this colony is 
about to invest £2,800,000 in additional railway lines, Glancing 
at. the railway statistics of the several Australian ,colonies, it 
appears that twelve months ago Victoria had 617, miles open for 
traffic; New Zealand comes next with 542 miles ;, then New South 
Wales with 437; Queensland, 265; South Australia, 197; and 
Tasmania, 150. All of these were pushing on further lines—New 
Zealand topping the list with 464 miles; Victoria, 358; New 
South Wales, 296; South Australia, 174; Queensland, 113; 
Tasmania, 17 ; and West Australia, now awaking to the work of 
railway construction, was forming 33 miles. Many of these lines 
are now finished, so that we may say.that about 3500 miles of 
railway are now open in these colonies, and by the end of 1877, 
looking to the many projected lines, there will probably be not far 
short of 5000 miles of railway in the Australian group. 

Tue bill to be promoted in the ensuing session for the construc- 
tion of the North Metropolitan High Level Railway came yester- 
day before Mr. Robinson, one of the examiners appointed by the 
House of Commons to ascertain whether the standing orders in 
the case of private bills had been complied with. The gentlemen 
whose names appear in the petition are Messrs. Henry Brindsley 
Sheridan and Herbert Richard Hodson, who propose to form a 
company with a capital of £300,000, divided into 30,000 shares of 
£10 each, The lines projected are thus described in the bill :— 
Railway No.1, one mile, six furlongs, eight chains, and forty 
links in length, situate wholly in the parish of St. John’s, Hamp- 
stead, ing by a junction with the Metropolitan and St. 
John’s Wood Railway, at a point 35ft. or thereabouts, measured 
in a north-westerly direction from a point where an imaginary 
line drawn along the western side of the Victoria-road intersects 
the Finchley-road, and terminating on the western side of the 
road called Branch-hill, on Hampstead heath, at a point midway 
or thereabouts between two villas called West Heath House and 
Oakhurst House. Railway No. 2 is proposed to be one mile, six 
furlongs, and seven chains in length, commencing by a junction 
with the termination of railway No. 1 in the parish of St. John’s, 
Hampstead, and terminating in the parish of Hornsey, near the 
National Schools at Highgate, Railway No. 3 is intended to be 
five furlongs in length, and will be situate wholly in the parish of 
Hornsey, ing by a junction with the. termination of 
railway No. 2 and terminating with a junction of the Alexandra 
Palace line of the Great Northern Railway. The examiner having 








investigated the case thoroughly, found the requirements of the 
» House had been complied with, and passed the bill accordingly in 
its initiatory state. 





NOTES AND MEMORANDA. 


A vERY difficult substance to dissolve is gumcopal. It has been 
found that aniline oil dissolves it with great facility. 


Two hundred and eighty-seven thousand three hundred barrels 
of oil were destroyed by fire in the oil regions last year. 


Happ rubber or vuleanite, placed for several weeks in nitro- 
benzol, becomes soft and pliable like leather, and easily broken. 


A mass of meteoric iron, found in the Province of Santa Catarina 
(Brazil), contains, according to a report by MM. Guignet and 
Almeida, 36 per cent. of nickel. 


Tue vapour of chloral hydrate is a solvent of cellulose, Corks 
of bottles containing the crystals have been found eaten away to 
the depth of a quarter of an inch, the cork being resolved into a 
black semi-liquid. Certain kinds of tissue paper are partially 
dissolved in time, if thrown in a bottle containing the crystals. 


P. THENARD considers ozone an energetic poison for animal 
organisms. He states that instead of being a remedy, ozone is an 
active poison. Even when very dilute, if causes the blood cor- 
puscles to contract rapidly and even change their form, and 
accelerates the pulse, It is dangerous to disseminate ozone in 
dwellings in the false hope of destroying miasm, 


M. J, Boru has been making some experiments on the genera- 
tion of oxygen from green _—_ under boiled water in sunlight, 
and finds that when green branches of wood plants are exposed to 
the sunlight under boiled water, there is frequently more gas 
evolved than corresponds to the volume of the branches experi- 
mented upon. 


A very brilliant, perfectly white, and very actinic light, which 
may be used for taking photographs, is produced as follows: Place 
some perfectly dry powdered nitre in a suitable clay vessel, and in 
a cavity made in the middle of the powder place a piece of phos- 
phorus and ignite it. While it burns the nitre melts, and a quan- 
tity of oxygen gas is given off, producing an intense light. 


HERMAN FISCHER gives a description of water-pump for ex- 
tracting air. It is similar to the Richards pump now in use in 
many laboratories in America. It is made, says the American 
Chemist, entively of metal, and may be attached to any ordinary 
stop-cock which furnishes water with sufficient head. The pump 
is made by Dreyer, Rosenkranz and Droup, in Hanover, and sold 
for 10 marks without and 20 marks with gauge. 


Proressor G. A. Kornic, of the University of Pennsylvania, 
announces that he has reason to suspect the existence of a new 
metallic element in a mineral resembling schlamite, occurring at 
Magnet Cove, Arkansas. I an examination of this mineral, he 
obtained, instead of titanic acid, a white oxide, which differed very 
decidedly from the former. He is disposed to regard this circum- 
stance as pointing most probably to the existence of a new metal 
in the mineral in question. 


WITH reference to the method of improving impure or suspected 
water by boiling, Professor Dr. Ernst Briicke suggests the addition, 
before boiling, of a little acid, tartaric, citric, or hydrochloric, to 
water, and afterwards neutralising with hydro-sodic carbonate, 
thus restoring the carbonic acid which is expelled by boiling, and 
preventing flatness. When the vegetable acids are employed, only 
enough soda is added to form the acid salt, thus leaving a pleasant 
acid taste; but with hydrochloric acid some substance must be 
employed to indicate the neutrality. For this purpose he employs 
the highly tinctorial and very sensitive salicylate of iron first used 
by Weiske. 


In Sweden the manufacture of illuminating oil from wood has 
become a large and successful industry. The roots and stumps of 
trees are employed for the purpose. The wood is subjected to dry 
distillation, with exclusion of air, and a variety of products are 
formed which are of value in the arts. Among these may be 
mentioned turpentine, creosote, tar, acetic acid, charcoal, oil of 
tar, and oil of wood. The wood oil cannot be burned in an ordi- 
nary lamp, but a camphene lamp can easily be adapted for the 
purpose. It is not explosive, and is remarkably cheap, The pine 
tree is best adapted for distillation, and there are fifteen establish- 
ments in operation in Sweden, three of which produce 15,000 
litres—3300 gallons—of oil annually. 


ACCORDING to some microscopic studies of non-crystalline rocks 
by F. A. Auger, these are subdivided into (1) sandstones, including 
some limestones and marls ; (2) clay slates; (3) tufas, The con- 
clusions arrived at by the examination of numerous specimens of 
these rocks are the following :— Mica, quartz, and calcite are the 
most important ingredients, and specular iron is rarely absent. 
Tourmaline occurs very frequently, as microscopic small crystals, 
in sedimentary rocks, especiafly in clay slates, where it often forms 
hemimorphie crystals. The glauconite which occurs is not amor- 
phous, but optically biaxial. The so-called basaltic-jasper is a 
semi-fused limestone. In most of the clay slates, says the American 
Chemist, crystalline ingredients predominate, partly as yellowish- 
brown needles, partly as calcite, occurring in inverse proportion to 
each other. The basaltic tufas of Gleichenberg, Styria, are 
quartzose palagonite tufas. The principal ingredient of the trass 
of Lake Laachen and of Ries, near Norlingen, is leucite. 


THERE is an increase in population over the whole of America of 
upwards of 1,200,000 on-the number given by Drs. Behm and 
Wagner last year. This increase seems to a considerable extent 
due to the fact that more recent statistics have been obtained 
since last year, the data in many instances referring to 1875 and 
1876. The population of Newfoundland, ¢.7., is that of 1874, and 
is 161,386, showing a large increase over that of 1869. Canada is 
still 3,672,116, and the United States nearly forty millions. Mexico 
stands at 9,276,079, and this must be from quite recent data, as 
last year’s number was that of 1872. The Central American 
States show a slight decrease, the number this year being 2,828,164 ; 
the West Indies, 4,316,178 ; and all South America, 26,309,700, of 
which Brazil claims upwards of eleven millions. There are about 
215 towns which contain 100,000 or more inhabitants. There are 
twenty-nine towns whose population reaches or surpasses 500,000, 
Those at or above a million are—Berlin, 1,045,000; Canton, 
1,000,000 ; London (1876), 3,489,428; New York with Brooklyn 
(1875), 1,535,622; Paris, 1,851,792; Seangtan, Shanchowfu, and 
Singanfu (China), each 1,000,000; and Vienna, 1,001,999. The 
entire area of British possessions abroad is given at 7,964,752 
square miles, with a population of 203,941,766—excluding the 
protected Indian States, 


Our best analytical balances of 200 grms. capacity are usually 
fitted with a pair of movable glass pans, or watch glasses of 3in. 
diameter, and weighing about 30 grms. To relieve the delicate 
bearings of the instrument from this unnecessary weight, and also 
to increase the capacity of the same in a commensurate degree, Mr. 
W. J. Land employs as a sibstitute for these glasses a pair of 3in. 
mica discs, which weigh less than 2 grms., the ‘‘ gravity bob,” if 
necessary, being adjusted to this change. After three years’ daily 
use he found these mica pans as good as at first. The abrasion of 
the mica surface by a platinum spatula—used in weighing —during 
this period is scarcely visible. ‘he. mica used for this purpose is 
a pure, hard article found in North Carolina, It is as clear or 
transparent as flint glass when split sufficiently thin for the pur- 
pose to which it is here applied. Another great advantage of the 
mica is found in its flexibility, which enables one to dispose of 
weighted material with rapidity and exactness, as by bending the 
mica into a semi-cylindrical form it can be adapted to the mouth 
of a flask, crucible, Xc., with the greatest ease. Small dises of 
this material also form excellent transparent covers for platinum 
crucibles and capsules, where the heat applied does not exceed low 
rednesss, as in the conversion of oxalate into carbonate of lime, 
&c. Mr, Land feels confident that no one will ever abandon the 
use of mica scale-pans after a thorough trial of them. 








MISCELLANEA. 


Ir is said that the large engineering works of Cir Joseph Arm- 
strong at Manchester are about to be removed to Openshaw. 

Pians for a new fort at Walton Ferry, which will form a 
quintette of fortifications commanding Harwich Harbour, have 
been prepared, 

THE Chinese Government has, it is said, officially notitied tothe 
French Government that it will take part in the Paris International 
Exhibition of 1878, 

THE contract for the supply of colza oil to the lighthouses for 
the Trinity has this year been taken by Sir Charles Price and Co., 
~ } A ay Baynard,” 13, Upper Thames-street, London, and 

rith, 

On Monday evening, Mr. Edward Sang read a paper before the 
Royal Society of Arts, Edinburgh, on the fenne of wheel teeth, 
and described the advantages he claims for wheels made according 
to his plan. 


At a recent meeting of landed proprietors at Lincoln a com- 
mittee was appointed to consult engineers and obtain advice as to 
the best means of preventing a recurrence of the inundations. 
There are 25,000 acres under water between Boston and Lincoln, 
and the damage is estimated at £200,000. 


A THOROUGH survey of the Mississippi river is to be made from 
Cairo to New Orleans. Efficient engineers are in charge, and care- 
ful observations will be made in regard to the wear of the river’s 
bed, the best sites for the construction of levees, and whatsoever 
may come within the scope of the enterprise. 


For making the four electric timekeepers which the city of Paris 
intends to erect, fifteen names have already been entered. The 
competition will close on September 30th. The four clocks finally 
selected will be bought by the city of Paris at £200 each. Three 
prizes, £120, £80, and £40, will be allowed respectively in addition 
for the three best clocks, 

THE accident at the Stonehill Colliery, Farnworth, was more 
disastrous than was at first anticipated. The number of missing 
is eighteen, and two of these, it is stated, lost their lives in at- 
preigee ag a save others, Water is being continually pumped into 
the pit, but the fire is not yet put out, and it has been found im- 
possible to recover the bodies. 

CLEANING machinery in motion is described by one of our 
inspectors of factories as “‘continuing to lead to very numerous 
and painful mutilations.” In the half year ending April 30th, 
1876, 126 persons were killed in England through factory acci- 
dents alone; 481 amputations were necessary ; there were 260 
fractures of limbs or bones, and 2193 other injuries—in all, 2497 
males and 769 females. 


A FEW evenings since, on the occasion of the Watt anniversary, 
and the centenary of the completion of the first workable engine, 
Mr. Scott Russell delivered a lecture on the steam engine of the 
future, to the members of the Greenock Philosophical Society. 
Mr. Russell held that about nine-tenths of the possible engine 
power is at present wasted, but he considered that it would in 
course of time be made available to the full extent. 


MATERIALS are now on their way out from England for the 
erection of a line of telegraph from the Imperial College, at 
Tienstin, China, to the Viceroy Yamen? This line, which will be 
about five miles in length, is to be put up entirely by the students in 
the college. Once this line is up we may hope to see telegraphs 
introduced by the Chinese Government, the great objection to 
their use having hitherto been that foreign engineers had to be 
employed both for their construction and maintenance. 


Tue Halle Aux Cuirs publishes a sketch of the preseut position 
of the French leather industry, and the picture drawn of this 
branch of trade in France is anything but a bright one. - The 
writer of the article looks for an explanation of the present 
sad circumstances to the prevailing over-production, and at the 
end of the article he counsels French tanners to reduce their pro- 
duction to three-fourths of the present quantity, which, he says, 
will bring about a complete revolution in the position of the trade 
in the short space of a year. The advice appears to be good, 
but perhaps somewhat difficult to follow. 


ANOTHER colliery explosion, making the third in about five 
weeks, has occurred in Monmouthshire. Some gas was fired by 
one of the men working in the pit at Sirhowy, near Tredegar, with 
a naked light. The consequence was that a partition was blown 
down, and three men were buried under the rubbish and severely 
hurt. Mr. George Brogden, brother of Mr. Brogien, M.P,, who 
was hurt in the colliery accident at Quakersyard, Glamorganshire, 
was, it appears, not so seriously injured as was stated. He was 
able to travel home in the evening, and it is expected that ina 
few days he will have recovered. 


A REVIEW of the South Yorkshire coal trade for 1876, published 
by the Shefield Telegraph, estimates the loss to the miners by 
their strike at the commencement of the year at £250,000, and to 
the railway companies through reduced carriage of coal at £120,000. 
12,200 men were on strike. The reduced trade in the months of 
May and June is illustrated by the fact that in February one firm 
sent 4200 tons of Silkstone to London on one line of rails, and in 
May only eight tons; another firm in: February forwarded 9300 
tons, in May only sixty-seven tons, . It is satisfactory to be assured 
that the recent opening of new collieries will next year increase 
the coal-producing power of the district by at least 2,000,000 tons. 


THE Castalia has recently been fitted with new paddle-wheels, the 
invention of Mr, Aston, Q.C., London. The paddles are straight, 
flat, narrow metal blades, only Zin. wide, so that the paddle-boxes 
are only about 1ft. wide, whereas the old floats were 54in. wide, and 
the box wider still. The wheels are distant about 4ft. from the 
sides of the vessel, The trial trip took place on Tuesday week. The 
vessel left the end of the Admiralty Pier, Dover, at 11.45 a.m., 
and steamed against the tide as nearly as possible in a straight line 
in the direction of Folkestone, arriving opposite that town an hour 
afterwards. The average speed obtained was about eight knots, 
but no accurate observations were taken. The revolutions were 
on an average twenty-six a minute, though sometimes they were 
not more than twenty. At a trial this week, however, a speed of 
about twelve knots was obtained. 


LetTERS from Malta describe the experiences of her Majesty’s 
ironclad low freeboard turret-ship Devastation while voyaging to 
Malta, doubts as to her seagoing capabilities having been set at 
rest by her behaviour during a fierce storm and tremendous sea, 
It is true that her crew had to be battened down below, with the 
exception of a few men on the flying deck, as heavy seas incessantly 
broke over her, one of which carried away an unfortunate seaman. 
Commander Cole and a few gallant volunteers, with great daring, 
got out a boat and attempted a rescue, butin vain, and with great 
difficulty they regained the ship. With that exeeption Commander 
Cole did not leave the bridge throughout the storm. All on board 
were greatly relieved when shelter was reached, but they are now 
convinced that the Devastation will stand anything. 


Ir is stated that at the Syracuse Works in Cay, Ononda County, 
N.Y, where Mr. Dodge’s process for the conversion of peat into 
fuel, for different purposes, such as steel-making requirements, &c., 
is being carried on, they are also carbonising the condensed fuel, and 
producing a charcoal weighing 46 lb. to the bushel, whilst good wood 
charcoal weighs but 20 1b. to the bushel; they expect to be able 
to furnish peat charcoal at 4 dols. per ton, which is about one-half 
the price at which wood charcoal is sold in the lowest market in 
the United States, Itis claimed that the Syracuse fuel will cause 
great reforms in the iron and steel manufacture, as there are large 
beds of peat all over the Northern States, as well as in Canada. 
For heating gas the peat fuel is also said to be particularly valuable, 
an analysis made at Montreal showing that it is capable of pro- 
ducing 13,000ft. of illuminating gas to the ton. 
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GROUND PLAN OF THE PARIS EXHIBITION BUILDING, 
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Han y are the gates of the Centennial closed, when a note of | 8, 4, and 5, and of a sieeve C D, which also forms the casing of , remains further to say that the author claims that the inven- 
the governor, as seen in Fig. 6. A flat plate a is attached to | tion secures—(1) Practically and conveniently an angle of total 


preparation is sounded in France. It is finally decided that in | 
_the year 1878 an International Exhibition is to be held in Paris. | 
The preparatory arrangements are already in a forward condi- | 
tion. The building will, as in 1867, be erected in the Champ 
de Mars, and will cover its entire extent, reaching from the 
Ecole Militaire to the river Seine, at the bridge of Jena. 
Several subsidiary buildings and offices will be erected in the 
gardens of the Trocadero; anda grand central hall for fétes, cere- | 
monial occasions, &c., will stand in the middle of the further | 
end, on the higher ground towards ths Bois de Boulogne. Two | 
crescent-shaped side structures of great extent will be devoted 
to the historical collections of pictures, contemporary paintings 
being exhibited elsewhere. The fountain and cascade will be | 
very attractive features. The cascade will be 160ft. wide, falling | 
in several descents to a lake, from which the different parks and | 
shrubberies will be watered. The palace of the Trocadero is 
from one pavilion to the other about 1330ft. in length, the | 
pavilions at the extremities being connected with the great | 
central rotunda, from the foot of which will flow the cascade, by | 
galleries forming segments of a semicircle. In the great hall of | 
the rotunda an immense organ is to be placed, and concerts will | 
be given on the grandest scale. It will have a large parterre, two 
rows of boxes, and above all an amphitheatre, and will seat 8000 
people. Round the concert room outside, giving access to the 
boxes, aretobe doublegalleries, closed from the weather, and afford- | 
ing to promenaders a splendid view of the city. Un either side | 
are to be peristyles opening on the Place du Trocadero on the side | 
of the Bois du Boulogne. Above them are the offices of the | 
managers and cowmittees ; they also serve as vestibules to the | 
two great curved galleries that run frem the central rotunda to | 
the pavilions. These galleries are in a succession of halls; | 
before each is a light covered portico, running the whole | 
length. 

From all parts of Paris will be visible the two immense | 
towers, 260ft. in height, flanking the Trocadero. A flight of 
seventeen broad steps conducts to the palace, before the portico 
of which a wide terrace will stretch from one extremity to the other. 
The principal entrance is to be at the middle, and at each end will 
be two immense domes in iron and glass, surmounted by lanterns 
and flagstaffs. The gardens stretch out on either side of the 
fagade between the palace and the avenues, and will contain a 
number of small buildings, kiosks, model farms, cottages, cafés, 
greenhouses, and the like. The centre is left unoccupied for the 
better convenience of spectators. | 

The architects in charge of this important feature of the | 
exposition are MM. Davioud and Bourdais. 

We give above a general plan of the buildihg. The pro- | 
posed structure, it will be seen, is rectangular, the elliptical | 
forms of the 1867 structure not being repeated. The edifice | 
will be on a grand scale, and it is intended that the experi- | 
ence gained in 1867 shal] be put to good use, and that the | 
splendour of that exhibition shall be eclipsed. The height 
of the new structure may be imagined when it is stated that 
that of the grand vestibule will be 82ft. In 1867, 179,010 
square yards were covered; but next year 280,800 square | 
yards, or nearly 37 acres, will be under cover of the great 
building. 

The structure will be bounded by the Trocadero—to the | 
right in our plan—the Avenue de Saffren—at the top—and the | 
Avenue de la Bourdonunaye—at the bottom in our plan—while 
the end opposite the Trocadero will face the Avenue de la 
Motte Piquet. 











THE COSINE GOVERNOR. 


Tue governor illustrated on the present page is one introduced 
by Messrs. Plambeck and Darkin, of Queen Victoria-street, and is 
the invention of Edouard Buss, of Magdeburg. 

In his patent specification the inventor precedes his descrip- 
tion by a theorem of the principle of the apparatus, which it is 
unnecessary to reproduce here. The main features of the inven- 
tion are, however, the obtainment of proportion between the 
speed and the angle of deviation or separation of the balls, great 
uniformity oi regulating force, é.¢., approximately equal force at 
large and small angles of deviation, and, as a result of the former 
of these, of great sensitiveness, 

Fig. 1 represents an elevation, and Fig. 2a sectional plan of 
the governor or regulator, which consists of a vertical spindle A | 





the upper part of the spindle A, which carries the pin 6. A 
hole is bored in the upper end of the spindle in the direction of 
its axis. Thesleeve consists of two parts C and D, connected by 
the screws c c c, the lower one C of which is guided along the 
spindle, whilst a pin d, which is firmly attached to the upper 
part D, enters the central hollow of the spindle. The pin 6 


entering the hole e compels the sleeve to turn with the spindle. 





The movement of the sleeve is limited below by the collar f, 


and above by the plate a. 


FIG.1 











The pendulum B, consists of a bent lever suspended by a 
long bearing y, Figs. 2 and 4, of the sphere h of the weight i, and of 
the eyek. The pin /, which through the eye 4, termi- 
nates in an eccentric portion or stud, upon which a roller m is 
mounted, as shown in the plan. Each of the bearings g of the 
pendulum is placed between two eyes n n, on the lower part C of 
the sleeve, and the axis upon which each pendulum is suspended 
consists of a steel rod o, which is fixed LR the eyes nN, = 
passes through the sleeve or bearing g of the pendulum, while 
each of the two rollers m bears upon the horizontal plate a. 

Fig. 6 represents the complete governor. The working of the 
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separation of 40 deg. or even 60 deg., and in conformity also 
a very great elevation of the sleeve. (2) It an almost 
equal degree of sensitiveness, and also exerts an almost equal 
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amount of energy at any angle of separation, and that in this 
respect it greatly surpasses any other governor. (3) The degree 
of sensitiveness may be chan as required from perfect 
isochronism to any degree of stability. (4) Excepting the 
spindle A with the small plate a, the whole of the governor, 
inclusive of pendulum rods, pendulum bearings, and other 
accessories, co-operates in the production of the force or 
energy, so that, weight for weight, the apparatus exerts a much 
greater amount of force or energy than that of previous in- 





ventors. With reference to the third claim, it should be said 
that by turning the pin / the position of the eccentric stud 
carrying the rollers mm is altered, and the angle of separation 





for any one angular velocity is changed, and the apparatus may 
be brought from a position perfectly astatic, to a degree of stability 


and two similar cosine pendulums B B, shown in detail in Figs. | governor will be self-explained by reading the above; it only | which corresponds to a difference of speed of about 3 per cent. 














JAN. 26, 1877. 


THE ENGINEER. 


59 








PRIZE HAYMAKING MACHI 


N E. 


CONSTRUCTED BY THE READING IRONWORKS COMPANY, READING, 


SCALE OF FEET 


8 





4 





Tue above illustration represents a useful haymaking machine, 
manufactured by the Reading Ironworks Co., Reading. The shaft 
carrying the fork barrels, and the axles for the wheels are of 
wrought iron, in one forging, making this part very strong and 
not liable to breakage. The gearing for giving motion to the 
forks is very simple, and by the movement of a lever they are 
set either in forward motion, backward motion, or out of gear. 
The backward action does not toss the hay, but lifts it slightly, 
and spreads it loosely on the ground. The fork barrel can be 
raised or lowered at pleasure to any required distance from the 
ground by simply turning a handle, both barrels being moved 
at the same time. This machine was awarded a prize of £5 at 
the last competition for this class of machinery held by the 
Royal Agricultural Society of England. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE THRUST OF SCREW SHAFTS. 

Srr,—The arrangement to diminish the forward of the 
screw shafts in its ing in large steamships, of which I send you 
a sketch herewith, might perhaps be applied with success ; and as 
I never heard of its existence, Ijtake the Tibertytto subject it to your 
judgment. 





A is a circular disc, fastened between two parts of the screw 
shaft. B is a circular disc with a large hole in the middle, fastened 
on the bottom of the vessel. The between the two discs 
is filled with water in communication with the boiler by the tube 
C. ie could be prevented by different means withou 
much fri 


it causing 
. When working half power or backwards the com- 
munication with the boiler was to be shut. C. Kxoos, 
Zurich, January 14th, 


RAILWAY ACCIDENTS, 
S1r,—Your article on railway accidents in this week’s ENGINEER 
induces me to t out another due to official mis- 


management, day last week the signalman in charge of an 
ae 2 mene junction on one of our principal po lines, where 





trains are |: 


ger traffic an enormous number of min 
pew applied for a day’s absence ; this was granted, and another 
man from an unimportant box sent to take charge. This man had 
only been in the company's a few. months, and was so 
bewildered that he lost all confidence in himself ; every train was 
delayed, and had it not been for another man accustomed to the 
work ting him, he would have been perfectly unable to have 
done his duty, I may mention that this man who assisted him 
had no authority to do so, dan accident occurred this unfor- 
tunate signalman would ly have been convicted of man- 


hter. E. A. E, 
Little Eaton, near Derby, January 22nd, 
WATER POWER IN INDIA. 

Srr,—In reply to “ Aquarius’s” letter in issue of Jan. 5th, 
I beg to say that I am « ey ey lauble t driving 
my saw on a 22ft, f I have had it constantly at work for 
nearly four years, It is driving one of Mesars, T. and 

"s 


; ’ 

turning lathe. The speed of the 

pa 3 consumption of water at full gate, 407 cubic feet ond 
minute. It is represented and sold asa 15-horse power ahine, 


and I am satisfied it gives the full power stated in catalogue if not | balan 





more, and has the very important property of maintaining uniform 
speed working or idle, 

I am about to increase my fall to 44ft., which will then equal 
42-horse power, consuming 600 cubic feet of water, and making 
576 revolutions per minute with same wheel, driving my corn mills 
in addition with wire rope. I ex it will be the most 
powerful piece of machinery in country, ani the first 
driving with wire Messrs. T. McKenzie and Sons, 
Limited, Dublin, are the engineers. My saw mill is employed on 
both hard and soft timber, such as oak, ash, elm, beech, elder, 
deal, &c., 80 _ may judge this little wheel is fully tried. I am 
satisfied as far as 1 can ascertain, my brother having travelled 
through the greater part of the States in America, that Leffel’s are 
the best turbines at present in use, being thoroughly effective and 





not liable to get out of repair, mine not having cost me a single 
halfpenny since it was erected, 
right fe as my ag weg I berg ** Aquarius” would be 
adapting four w instead of one one, especially 
as he has such a large body of water to deal with and a variable 
supply. Had he pa gore! supply I would advise either one or 
two wheels, but I think with large power it is better to divide, I 
am fully satisfied the shareholders’ capital could not be expended 
or invested in a better class of wheel, The toe in this wheel gives 
uo trouble, same asin other turbines, the wheel being so evenly 
ced when at work, owing to the double construction of the 
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wheel. After the water passes through the gates to the wheel it 
divides, one-half passing to the centre, the remainder to the lower 
half or the buckets at circumference, and thence out underneath 
to the tail race. WENTWORTH TAYLOR. 

Tinahely, Ireland, January 15th. 

P.S8.—I enclose you a few illustrations, so that you may under- 
stand the construction of the wheel more fully ; although called 
double it is one entire casting, as you will see, 





PHOSPHOR BRONZE, 

S1r,—Our attention has been drawn to a letter from Mr, A. H. 
Leake, which appears in your issue of 22nd December, asking for 
additional information regarding the wearing qualities of phosphor 
bronze, We have much pleasure in stating that we have tried a 
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pair of bushes made of this metal, No. 11, with very satisfactory 
results. Owing to a defect in the construction of the engine which 
drives our works, we have been much annoyed at finding the crank 
pin brasses wearing away very rapidly. We tried the very best 
——— we could make, and yet could not get them to atlemen 
han three months, Latterly, we were induced to try phosphor 
bronze, and were much pleased to find at the end of fourteen 
months, when we took out the bushes to replace them, that ov 
were in as good condition as bushes made of any of the other me 
we had tried were at the end of three months. Formerly, the 
crank pin used to heat a good deal, but since we put in phosphor 
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bronze bushes we have suffered very little from heating. The 
crank pin also is now in better condition than formerly, showing 
that the use of these bushes has been in every way satisfactory. 
As the bushes of our tools and shafting wear down, we have been 
replacing them with others also made of phosphor bronze, and have 
every reason to be satisfied with the manner in which they are 
standing the tear and wear. P. DEWAR AND Son, 

Glasgow, 19th January, 1877. 

4 _ publish no more letters on this subject at present.— 





MARINE BOILER EXPLOSIONS, 

Srr,—Your issue of the 12th inst. contains an article headed 
** A Marine Boiler Explosion,” giving the substance of the evidence 
taken before the coroner at the inquiry, with your comments on 
that evidence, and asking for some information or light to be 
thrown on the cause of the accident, by any of the readers of your 
paper. I may state that all my information of the accident has 

m got from the article in your journal. And, with your per- 
mission, I may be able to throw some light on the cause of the 
accident, as several similar instances of water leaving a boiler have | 
come to my knowledge. 

The cases I refer to were caused by the premature opening of 
feed-cocks, or the neglect to open the stop-valves communicating | 
with the several boilers, or it may be by tampering with the cocks 
or valves after the fires were lighted in the boilers ; fortunately, 
the engineers of the ship were in charge on all the occasions I refer | 
to. They detected the water leaving the one boiler. and com- | 
menced at once to draw the fires out of the furnaces again to 
insure safety to all. On that being done an examination of the 
cocks and valves took place, and in all the cases where the water 
was detected leaviag one boiler, one was certain to tind the stop- 
valve shut of the boiler that had the fires drawn, and also to find 
either all the feed-cocks or one of the superheater drains open on 
the same boiler. I must tell you that no accident occurred in any 
of the cases which I have mentioned ; but certainly near enough 
to cause care and watchfulness in the future. I believe that many 
similar instances have taken place of water leaving a boiler through 
the means I have mentioned, but being caught in time made all 
the difference. From the evidence of Mr. Thos. Dixcn, who 
lighted the fires, we may say that there was no steam in the 
boilers at eight o’clock, and then he had the feed-cocks opened and 
the stop valves shut. 

The question arises, who desired Mr. Thos. Dixon to open the 
feed-cocks and shut the stop-valves? Why were the feed-cocks 

med one and a-half or two hours before they were required ? 
Whee the engineers of the City of Brussels while steam was 
being raised in the boilers? 

To explain the matter a little more clearly to some of your 
readers who are not marine engineers :—The feed-cocks which are 
mentioned as being opened so soon, are. jointed on to the boilers, 
having generally a hanging check or non-return valve inside ; the 
check valves are supposed to keep back the water from returning 
again through the feed-pipe, so that all the water that is pumped 
into the boilers should remain in, and not find its way back through 
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the cocks again. From my experience of inside check-valves, I 
could never trust to their being tight or able to do their duty at 
all times ; sometimes they were sticking up through being fast 
with sediment or something else, keeping them from the face, &c. 
The feed-cocks being opened and the check-valves not tight, what 
‘was to prevent the water from being forced from one boiler to any 
of the others, if that particular boiler generated steam quicker 
to cause a pressure that would overcome any height or head of 
water? You must bear in mind that the only means for preventing 
one boiler exceeding in pressure any of its fellows was shut off ; 
that is to say, the stop-valves were shut that give communication 
when open, with all the boilers, 

Keeping in view the evidence given, and my former experience, 
I must say that I do not approve of the system that seems to be 
taken in the raising of steam in the City of Brussels. 

ADAM MILLER, 


2, Riches-court, Lime-street, London. 





Srr,—In answer to your correspondent of the 12th January, 
there are several ways that the boiler might get short of water. 
The stop-valves were closed and the feed-cocks were open, and if 
the check-valve of the exploded boiler was bad or got something | 
under, the water might be blown out into the other boilers, by | 
that boiler steaming more at the time by a few pounds ; for there 
was plenty of time for the boiler to be blown down from the time 
it commenced to make steam and show a false glass of water, from 
mud baking in the bottom cock of the gauge glass. The next way 
that might be the cause of the boiler being blown down is, the 
boilers were run up to the working height from the dock; at the 
time that was done there might be only a few inches more water 
in the dock than what the steamer was drawing at the time ; that 
would take a great amount of mud in with the water, and be the 
means of causing a false glass of water. Then the man who ran 
the boilers up may have only closed the Kingston valve, and left 
the intermediate cock on the bottom of that boiler open, for the | 
water outside would keep the Kingston shut until there was more 
pressure of steam in the boiler than the pressure outside the ship ; 
then, when the steam got up to that, the steam would cause the 
Kingston to begin to jump and shake the cotter out, and force the 
Kingston valve to be sent open—that is, if the cotter was slack in 
the spindle of valve—and allow the boiler to be blown down, and | 
leave a false glass of water. This is the most likely way to cause | 
the explosion. 

Now a few words about the juries that are called on the inquests 
of boiler explosions, &c. They are composed very often of shop- 
keepers and publicans, who know nothing about engineering, and 
they do not care what sort of a verdict they give, so that they can 
get back to their trade. If the juries were composed of engineers | 
and boilermakers, &c., we should have the evidence drawn out of 
the witnesses that is now kept back. That would be more satis- 
factory to the public, and some one would be made responsible ; 
for in a number of these cases men are afraid to lose their jobs by 
telling all they know of the case. 

12, Well-street, Plymouth. Js. Caton, Sea-going Engineer. 








THE RESPONSIBILITY OF ENGINEERS. 

Srr,—I observe in yours of 12th Jan., that a correspondent, 8th 
Dec., has had some sad experience of the engines made to send 
abroad, of which, unfortunately, we have not any reason to be 
proud. Ihave had much the same experience at home. About 
five and a-half years ago I wanted additional power, so set to 
work, and with the assistance of an engineer in Birmingham, 
had a set of patterns made for an inverted vertical engine. I 
started this engine Feb., 1872, as a non-condenser, using a Gallo- 
way boiler loaded to 801b. per square inch. I worked it twelve 
months and then added air pump and condenser, and reduced the 
boiler pressure to 60 1b. The amount of fuel I now use is 32 ewt. 
in ten hours, costing 8s. 6d. per ton delivered into stokehole. I 
have worked about eighty hours per week since, and can say my 
engine has not cost me half a-crown for repairs. Cylinder 228in. 
diameter by 3ft. stroke, sixty revolutions per minute, fly-wheel six 
tons. The bed plate has two bearings in it for the shaft, and one 
bearing outside of fly-wheel ; these bearings, Sin. in diameter, are of 
ak lugged on the wearing surface with lignum vite; they 

ave never been let down since the engine was started, and the 
wear upon them is scarcely perceptible. The price was less than 
your correspondents paid, and if I can be of any service to them 
through you it will be a pleasure to me. 

T have looked well into what has been exhibited at home, also 
at Paris and Vienna, and can say if I wanted more power for hard 
work and steady running with certainty, that I should add the 
same type of engine again. 

All the wearing surfaces are made adjustable, and of dimensions 





which I have found ample for my work, which is driving a rolling 


mill for steel. About 100-horse power indicated is what the Man- 

chestér Steam Power Company state is used in the mill. ‘I take 

a 4hin. shaft for another purpose into the works in addition. 

There are thirty 3in, bands running from it, so that the engine is 

well loaded, I think you will admit. 

100, Charlotte-street, Birmingham, 
January 23rd, 
TESTING STEAM ENGINES, 

Sin,—Let T = the total heat in 11b. weight of steam used in the 
engine as per Regnault's experiments, at some 
temperature and pressure lower than that in the 
boiler. 

t; = the temperature of the water just as it leeves the 
condenser. 
te = the temperature of the water at the mouth of the 
injection pipe. 
w, = the weight of the water leaving the condenser in 
pounds per minute. 
we = the weight of steam passing through the engine in 
pounds per minute. 
ws = the weight of injection water entering the con- 
denser in pounds per minute. 
H = the indicated horse-power of the engine. 
Then we have 
Tr2 = the units of heat passing through the cylinder of 
the engine per minute. 
tew; = te (wm — we) = the units of heat in the injection 
water passing through the engine per minute, 
tiw, = the units of heat in the water leaving the con- 
denser per minute. 
Since 33000 Ib. raised 1ft. per minute is taken as representing 


1 horse power, and 772 foot-pounds, Joule’s equivalent, we have 


MANUFACTURER, 





=the units of heat given up by the steam and con- 


772 


verted.into work per minute. 
Hence we have the following equality, loss from radiation being 


neglected. as 
Two = tii + ty (we, — we) + = 
fie 
«ew, 22 # 4 _38000H 
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the weight of the steam passing through the engine per minute, 
It is evident that the pressure and temperature of the steam, 
whose total heat is T, lies somewhere between the boiler and the 
condenser, and in some engines may be a few pounds lower in 
pressure than that in the boiler, and in others 20 lb. and some- 
times 30 Ib. lower in pressure than the steam in the boiler, and is 
commonly met with in Lancashire 15 Ib. pressure lower than that 
in the boiler. We cannot, therefore, fix any reliance on the total 
heat based on the measurement of the pressure obtained from the 
steam pipe or the valve chest of a steam engine, for the steam 
may be superheated after passing the throttle or other valve, or 
the steam may have mixed with it on its passage to the cylinder 
a considerable amount of water, all these matters being well known 
to the experienced practical engineer. 

Whether the steam be superheated, or it be supersaturated 
before it enters the engine, the heat contained in it will find its 
way into the condenser, excepting that which has been converted 
into work and lost by radiation, and there appears to be no doubt 
that the engine using the least amount of heat per horse-power 
per hour is the most economical. 


It has long ago been settled that the unit for measuring the 
evaporative power of steam boilers, when the water is taken as 
supplied and evaporated at 212 deg. Fah., shall be the latent heat 
of evaporation of 1 lb. of water at the temperature of 212 deg. 
Fah., that is to say, 966 units of Fah.’s scale ; and this value for 
many reasons seems to be the best to use for gauging the heat 
passing through a steam engine as well as that passing through a 
steam boiler, which will have the advantage of allowing of easy 
comparison when so arranged that the measurement shall be in 
pounds weight of steam or water, as steam passing throvgfi the 
engine per indicated horse-power per hour. To accomplish this 
we shall have to make T=1178, the total heat in steam at 212 deg. 
Fah., and at the atmospheric pressure of 147 lb. per square inch, 
and then by making t2 = 212 deg. in the denominators of the frac- 
tions on the right hand side of equation (1), and substitu ting 


therein 
T — te = 1178 — 212 = 966 


33.000 H 
9 -- 772 x 966 
= 001035 wi (ti —t.) + 044247H 2... . (2) 
This gives the weight of water as steam whose temperature is 
212 deg. and latent heat 966. The weight of this water as steam 


passing through the engine per indicated horse-power per hour is 
therefore, 
_ GOwe 
I 


We get 
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we= = 0621127, "~"@ e605... 3 
1 H +2 (3) 

_ This value is easily calculated when the temperature of the 
injection water, the temperature and weight of the water leaving 
the condenser per hour, and the indicated horse-power of the 
engine are known. The weight of the water leaving the condenser 
may be measured by allowing it to flow into a suitable tank having 
a notch at one endof known form and dimensions, when the tem- 
perature of the water and the depth at the bottom of the notch 
from the surface of still water is known, care being taken that 
the face of the material in which the notch is made be placed 
perpendicular to the surface of still water, and that this face be 
placed against the water in the tank, and that the edges of the 
notch next the water be not more than about ;j;in. thick, and well 
bevelled off towards the outside of the tank, so that the flowing 
water may leave the thin edge quite clear of the remainder of the 
tank, with a fall of a few feet below the bottom of the notch. 
For a rectangular notch, the ‘breadth being 4, and height from 
bottom of notch to surface of still water in the tank h, both in 
inches, s the weight of 1 cubic foot of water in pounds, which for 
a temperature of 104 deg. Fah. is 61946 Ib., and ¢ the coefficient 
of contraction, we have the flow in pounds per minute 


w= 64355 e8bh® : (4) 


All experiments on rectangular notches show similar variations 
of the coefficient of contraction; as examples take the following 
with notches from Gin, to 8in. wide, and depths from lin. to Sin. 
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With notches from 3ft. to 10ft. wide Mr. Blackwell found the 
variations of the coefficient of contraction greater than those above 

iven. 

From the above experiments it is clear that for each change in 
the height of sti!l water above the bottom of the notch a different 
valve must be used for c, except when that height is about one- 
half the breadth of the rotch, and that ‘6 is nearer the mean in 
the above experiments than ‘62, as used by many engineers, 
especially in France. Owing to these variations of rectangular 
notches, caused by the rectangular sections of the streams flowing 
over the same notch from varying heights, not being similar, Pro- 
fessor James Thomson proposed the use of V notches, so that the 
varying sections might be of a similar form for all heights above the 
apex of the triangle, and made a seriés of experiments for the 
British Association in 1861—see THE ENGINEER for that date—and 
found that when the height h was varied from 2in. to Jin. in a V 
notch, the angle of which was 90 deg, the coefficients were 





practically the same for all heights, and he fixed the value of the 
coéfficient at 


C = 305 = 51495 ¢ = 51495 x 59220. 2 . . (5) 
The formula for a V notch having the apex of the angle below 
the surface of still water and the height / in inches measured from 
the apex to surface of still water, the angle being 90 deg., and s the 


weightof one cubic foot of the water depending on its tempera- 
ture, isin pounds per minute 
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the coefficient. of which is constant; and the breadth having a 
constant ratio to the depth is not needed in the calculation, making 
this formula much simpler and more correct and better for ascer- 
taining the weight of water flowing from the condenser of a steam 
engine, or for other purposes, than the variable rectangular notch. 
The right-angled V notch has the height of the stream passing over it 
exactly equal to one-half the breadth of the surface of that stream, 
and its coefficient of contraction is, as shown in 5, equal to *59229, 
and if we examine the experiments just given we shall find that 
when the depth of the stream passing over the rectangular notch 
is about equal to one-half the width, the coefficient of contraction 
is very nearly the same as for the V notch in question. The 
reasons given above caused me to adopt the right-angled V notch 
for the purpose of measuring the flow of the water from the-eon- 
densers of steam engines, as being very simple and having a 
constant coefficient, and therefore less liable to error than the 
rectangular notch. 

In the early part of 1876 I had a tank made for measuring the 
flow of the condenser water and its weight coming from two engines 
with each four eylinders, the indicated horse-power of one engine 
being 751 horses and of the other 548 horses; the dimensions of 
the tank were as follows :—Length, 10ft.; breadth, 4ft. 6in.; depth, 
2ft. Gin. at one end, and 2ft. at the end where the V notch was 
fixed, with a partition tixed 2ft. from the deep end, 2ft. Sin. deep, 
right across the tank, and a movable cross-board was placed in the 
tank to prevent as far as possible any agitation on the surface of 
still water; a strong. rine om was placed across the top of the tank 
to be used for the purpose of measuring the distance of still water 
from the apex of the V notch. A wrought iron plate about }in. 
thick, 4ft. by 2ft., was straightened and planed on the upper edge 
and a V notch cut in it 2ft. 3in. long pad 1ft. 1jin. deep, the angle 
being 90 deg., and was fastened to the inner end of the tank and 
the outside bevelled off until the inner edge was about Jyin. in 
breadth, the outer part of the wood tank being cut away to allow 
the water to flow quite clear of it, The inner face of the iron 
plate was set vertical and the planed edged set level after the 
water had filled the tank, then by means of a straight edge and 
level the difference between the underside of the cross.bar and the 
planed edge of the iron plate was exactly measured, the depth of 
the apex of the V notch below the planed edge of the plate having 
also been exactly measured, so that the depth of the underside of 
the cross-bar from the apex of the notch was exactly known, anil 
when the water was flowing through the tank the dept): of the still 
water below the underside of the cross-bar was accurately measured 
about every ten minutes for about three hours, and consequently 
the average depth or / of the apex of the V below still water was 
ascertained, 

The engines were carefully indicated and timed, and the tem- 
peratures of the injection water and the water from the condensers 
carefully taken many times, and every precaution used to secure 
accurate results. 

Having ascertained the weight of water flowing from the con- 
denser per minute by equation (6), we shall have by equation (3) 
when f¢; = 98 deg. and f2 = 61°5 deg. 


y= “062112 x 818-93 98 oe 
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pene weight of water as steam per indicated horse-power per 
our passing through the engine when the temperature of that 
steam is valued at 212 deg. Fah., and its latent heat at 966 Fah. 
units, as ascertained from the indicated horse-power; the weight 
and temperature of the water flowing from the condensers and the 
temperature of the injection water, the unit of measurement being 
966 units of heat. 

The weight of steam passing through the engine, as ascertained 
from the indicator diagram, and the capacity of the cylinders, 
including clearance, steam passages, &c., was found to be 15°592 Ib. 

er indicated horse-power per hour, at a pressure of 15°22 lb. abso- 
cn the temperature of which, according to Regnault’s experi- 
ments, is 213°8 deg., and latent heat 965, which is only one unit of 
heat less than the unit measure 966 before named. 

The pressure of the steam in the boilers of this engine was 75 lb, 
absolute. 

Taking the other engine, we have by equation (3) when 
t, = 102°312 deg. and te = 69°375 deg. 

<} 
wy = 62112 x 4164-8 102 31 


= 18203 

unds of water as steam passing through the engine per indicated 

orse-power per hour, the unit of measure as before, whilst the 
weight of steam passing through the engine, as measured from the 
indicator diagram, in a similar manner to the one before named, 
is found to be 12°1791b. per indicated horse-power per hour of a 
sressure of 10625 1b. absolute ; the absolute pressure in the boiler 

ing 125 1b. per square inch, 

The pressures from the indicator diagrams were taken just before 
the exhaust valve opened, and the capacity of the cylinders was 
also taken at that point, which appears to be the best plan to 
ensure true and practical results. 

The two cases here given are taken from spinning mills, where the 
steam is used only for the engines and the warming of the mills. 
The first engines use about 3 1b, of coal per indicated horse-power 
per hour, including everything, and the latter uses only about 21b., 
including everything. Neither of these engines has any jackets 
on any of the vylinders. 

Collecting these results, and comparing with some of Messrs. 
Donkin’s, we have— Ib, 


+ 2655 


69°375 





+265 


First engine on = wm va) | Wy = 23°803 
Second do. one oe 90 w, = 18203 
Messrs. Donkin’s small engine ... w, = 28034 
Messrs. Donkin’s best results... we 4 = 23-024 


Now we may also ascertain experimentally the weight of water 
that 1 Ib. of coal will evaporate when used in a steam boiler 
furnace, when f, the temperature of the feed water, t; the tempe 
rature at which the steam is evaporated, and T, the total heat of 
the steam at temperature t; are known, also let w, be the weight of 
water in pounds supplied to and evaporated per hour by the boiler 
by 1b. of coal, and w; the weight that would be evaporated at 
any other temperature, then 
T,—t 7 
Ti—t, a) 
And if we again, as before mentioned, make the unit of evapora- 
tion from and at 212 deg. equal to 966, the latent heat. of steam 
at that temperature and under atmospheric pressure, we shall 
have 


we = Ws 


Ti —ts= 966 

and equation (7) will then become 
Mate Thal iob didd sundae ce loads vemos OO 

If by actual experiment in any given boiler working at, 125 lb, 
absolute pressure we find that 11b, of coal will evaporate under 
that pressure, and its corresponding total heat T; = 1219 units, 
and 10 1b. = ws of water when fed into the boiler at 100 deg. Fah., 
we shall then have by (8) 


ve = 10 ares 100 ~ 17-583 
pounds of water evaporated from and at 212 deg. by 1 Ib. of coal, 
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Let us now take the case of the second engine mentioned above, 
where w, = 18203, then as the pressure in the ‘boilers generatin 
steam for this engine was 125 lb, absolute, we have the coal a | 
per indicated horse-power per hour equal to 

Wy .. 18°03 __ 4 ne 

rr ios Se ees 6s - (9) 
pounds, which eomes very close to the actual weight acertained by 
experimept as used with this engine and its boilers per indicated 
horse-power per hour. It therefore appears to me that the V 
notch i6 by far the safest form of notch for measuring the flow of 
water, and the gauge may be a piece of wood or metal brought to 
a fine point at the end used to touch the surface of still water, 
and slightly greased to prevent capillary attraction, by which 
means very accurate gauging may be made, and with a little prac- 
tice! may be obtained to any degree of exactness for practical 


urposes, 

. The latent heat of steam at 212 deg. Fah., namely, 996, being 
takén as the gauging unit, both in the boiler and engine experi- 
ment, gives us values with a meaning in them, oat which the 
owners of steam boilers may easily understand; and all engines 
and boilers tested on this plan, when compared with each other, 
will be useful in pushing on the reduction in the consumption of 
fuelin steam engines and steam boilers, and testing the vexed 
question of single or multiple expansion of steam, jacketed 
cylinders, &c. The absolute pressure of the steam in the con- 
denger and the pressure of the atmosphere must be in all cases, 
when indicator di for the purpose herein named are taken, 
be ascertained at the time of the experiment. 


The following experiments were for the 96-of ascer- 
taining the weight of steam passing through the ne, and com- 
paring the same with the weight of steam as ed by the 


at the absolute ascertained pressure, the 3 
Messrs, Fairbairn and Tate. 

The engine was fitted with a surface condenser, and the water 
passing through the engine into the was | 1 from 
it and passed away through a pipe into a cistern, from which the 
water in the first two experiments A and B was allowed to flow into 
a large cask, the time of flow being carefully taken and the water 
weighed on a pair of large scales with every precaution to secure 
accuracy, The water from the condenser in the third set of experi- 
ments C was measured by allowing it to flow into a cistern 7ft, 
long, 2ft. 24in. long, and lft. Gin. deep, with a V notch at one end, 
and the height of still water above the apex of the notch did not 
vary during the continuance of the experiments, and the terminal 
pressure of the steam in the large cylinder did not vary more than 
four-tenths of a pound pressure during two hours, This engine 
has two cylinders working compound, 

Experiment A gave the weight of water 


ascertain 
indicator diagrams, taking as the basis for the density of the steam: 
xperimental data of 





ing through the 


passin ° 
engine per minute when @¢bually weighed equal to.\244°75 lb., and 
tor di : 


that ascertained from the indica iagrams, taken just before 
and after the filling of the . a8 112°88)b., and the indicated 
horge-power was, in this case, horses ; hence 


pounds of water as weiglied per indicated horse-power per hour, 
and 
11288 x 60 _ 13332 
50s 


pounds of water ascertained from the indicator diagrams per indi- 
cated horse-power per hour, 
And for experiment B we have 


246°5 Xx 60 — 97-49 


vunds weizht of water as weighed per indicated horse-power per 
our, an ; 


ne 9 00 = 43-071 


pounds weight of water ascertained from the indicator diagrams 
per indicated horse-power per hour. 

And for experiment C we have 

254°51 X 60 _ 94. 
613°5 mon 
pounds weight of water as measured by the V notch per indicated 
horse-power per hour, an 
131°41 x 60 
—aaeioetn 8 39 °OO 
613°5 g 
pounds weight of water ascertained from the indicator diagrams 
per indicated horse-power per hour, 

These three experiments were all made on different days in tho 
early part of March, 1876. 

As the work done by this engine increases, the consumption of 
water as steam decreases per indicated horse-power, as shown both 
by the weight of water from the condenser and the weight of 
steam calculated from the indicator diagrams, and in all three 
cases the actual weight of steam passing through the engine is 
practically double of that shown by the indicator diagrams, which 
were all very carefully taken, and the absolute pressure ascertained 
in each case a short time before the opening of the exhaust valve. 

THOMAS BALDWIN, 

50, Cedar-street, Waterloo-road, Manchester, 

January 6th. 


TESTING STEAM ENGINES, 





Sir,—Mr. Farey will probably deal with Mr, Jomes’, letter in 


our last, and will, no doubt, point out the errors into-which the 

tter has fallen. I would, however, call attention to one fact 
that appears to be generally overlooked, namely, that each pound 
of steam used does not necessarily—in practice seldom does— 
represent the same quantity of heat. A pound of steam sent to 
the jacket, or a pound of steam liquefied on admission to a 
cylinder, represents less heat than a pound: of steam admitted 
against the piston, A pound of steam of 1351b. pr e liquefied 
in the jacket or on admission to a cylinder sepeetonte BEDS units. 
A pound admitted to a cylinder and pressing against a piston with 
full pressure, represents 1188°7 umits, counting in each case from 
32 deg. Fah. ‘ 

A steam consumption of 261b, per indicated ho 
steam of 135 1b, absolute pressure, expanded twelve timés/and con- 
densed, is no doubt enormous, But if Mr. Jones ublish a 
diagram representing the average performance of the ébgine, with 
the pressures marked on, state the size of cylinder, revolutions, 
clearance space, water drawn fromthe jacket,and its temperature, 
state whether the cylinders steam was’ drawn from the jacket or 
not, the steam consamption may no doubt be atcounted for. 


a ¥, Henny Norrucorr, 
8, Union-court, C.E., Jan. 23rd. £ 


c wer with 









JACKETED CYLINDERS, yy . 
Sir,—Your correspondent, ‘‘ Implement Maker,” is quite ri 
in stating that the engines shown at Gloucester by Messrs. Cla: 
and Shuttleworth, and which obtained the two first prizes, 
steam round the cylinders, Being at the time their engineer, 
designed them, and can, therefore, — with confidence on the 
int. The a were immersed in steam in a case provided 
in po smoke-box for that purpose, and had no steam jack 
on them. 
Mr. Ridley claims casting jackets in 1865; but, if there had been 
any novelty in that respect, it was anticipated at the Worcester Show 
in 1863. I constructed for the Reading firm the three prize 
engines.in which the jackets were cast on to the~cylinders, steam 
being admitted to them from holes in the boilers, thus allowing 
the steam condensed in the jackets to return to the boilers. 
If I mistake not, the claim made by Messrs, Ransome is not the 
use of a steam jacket, but the peculiar way it is formed, viz., by 


ets cast 
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P ha dg some years ago, and noticed at the time in your parse. The 


a 


 inserting.a tihelingiae the cylinder casting, and ‘thus, foreing the 





jacket. This, T believe, has also been done by the Reading Iron- 
tube in this last case was constructed of steel.’ Iam, however, 
inclined to think with Messrs, Ransome, that the extra trouble 
and expense incurred by this arrangement outweighs any supposed 
advantages it may offer. JOHN PINCHBECK, 

Jan, 23:d. 

THE MINING REGIONS OF PENNSYLVANIA. 

_ SIR,—Having recently, in company with asmall party of English 
journalists, visited some of the most interesting points in the 
mining and lumber regions of Pennsylvania, opené| up by the 
Philadelphia and Reading Railway and its numerous branches, the 
courteous president of that line, Mr. F. B. Gowan, having placed 
at the disposal of the party one of the small express locomotives 
of the company, together with the services of Mr. Bines, the 
engineer of the road, as guide, 1think a few notes describing the 
most interesting features which eame under my notice during the 
excursion, will interest a portion of your readers; promising by 
stating the main line proper of this company extends from Phila- 
delphia to Pottsville—a distance of ninety-three miles—the 
principal town in the Southern. coal-field, having a population of 
about 16,000 inhabitants. The line follows the courses of the 
Schuylkill r.ver the whole distance, but frequently alternates 
from side to side. A mumber of branch lines extend from Phila- 
delphia to its manufacturing suburbs, and also a branch 
runs along the Delaware to Chester, presenting numerous fine 
manufacturing locations on this splendid river and in direct com- 
munication with the Pennsylvania coal and iron mines and works. 
Between Philadelphia, the city of Reading, the Chester valley, the 
Perkiomen, the Pickering valley, and the Coalbrook dale, branches 
leave the main line ; at Keading the Lebanon valley line to Harris- 
burgh, the capital of Pennsylvania—with its Lebanon and Tremont 
branch into Southern coal-field—the Reading‘and Columbia, and 
East Pennsylvania and Berks and Lehigh lines connect with main 
line. The whole of these branches extend into regions containing 
inexhaustible supplies of iron ores, and limestone is abundantly 
found in the rich agricultural valleys of Montgomery, Chester, 
Berks, Lebanon, and Dauphin counties, opened up by these roads. 
Between Reading and Pottsville, at the junction of the Little 
Schuylkill river with the main river, Port Clinton is situated, 
seventy-eight miles from Philadelphia. 

The Little Schuylkill Railroad, following the branch of river of 
same name, connects at this place with the main line and extends to 
Tamaqua, where it joins the Schuylkill Valley Railway, extending 
by} means of its branches and connections through the entire 
Canora! fold, and with the East Mahanoy Railway and its 
still more extensive branches and ramifications ugh the second 
coal-field to Herndon, a town on the Susquehanna, about sixty-four 

es from Tamaqua, and also to the Catawissa Railway, termi- 
nating at Williamsport, Cloge to Port Clinton the Sehuylkill and 


Susquehanna Railway, extending across the country between the 
arredie rivers from which it co joins the main line 
i u 








Philadelphia and Reading % Schuylkill Haven, 
the Mine Hill Railway and Sch nm Railway, as before 
mentioned, running ugh the Southern coal-field, connect ; these 
lines have also branches to the Second or Mahanoy coal-field ; the 
principal portion of the coal from that valley comes over the 
mountains by the Gordon and lains of which I shall 
have more to say, and is concentrated at this junction, and then 
distributed to the various points of consumption. The whole of 
the lines named are either owned by or | to the Philadelphia 
and Reading Railway Company. extent of the main line is 
799 miles, and of sidings and laterals 516 miles, 237 miles of this 
amount being double track ; the whole, reckoning double as single, 
and including sidings, Xc., would make 1553 miles of single ro 

The principal portion of the rails are iron. 102 miles, however, 
are of steel, which was first used on an extensive scale in 1867 ; of 
this quantity but ‘99 of a mile has worn oat, being less than 1 per 
cent., and of this three-fifths were steel-headed rails, making only 
two-fifths of one per cent. solid steel rails worn out. The greater 
durability of the steel has caused the company to lay it in all 
points exposed to ve ang d traffic; the down line of main 
road is nearly all steel, the heavy coal trains from Schuylkill 
Haven to Port Richmond at Philadelphia, for shipment by the 
company’s steam colliers, rendering it necessary. The up line, 
not being subjected to such an amount of wear, is of iron, the 
greater part of its traffic being the empty cars returning to coal 
regions, I have now given a general idea of the extent of the 
lines worked by the Philadelphia and Reading Railway Company, 
and will commence on trip. We started from the Centennial 
a at 9°30 a.m., flagged by the up express for Pottsville, and 
followed it as far as Reading, a distance of fifty-eight miles. This 
system of flagging a following train corresponds to the disc signals 
attached to the rear coach of a train in England, to indicate that a 
special follows it. Here, any regular train that is to be followed 
by a special carries on the front of - two red flags by day 
and two red lights by night. This indicates to the officials and 
road men that the following train is entitled to all rights and 
privileges possessed by the train flagging it. The driver calls the 
attention of these men to his flags by a succession of short and sharp 
whistles. The extra train carries two white flags or two white lights 
on front of engine, indicating it is running under ial orders. 
From Philadelphia the line is on an ascending grade the whole way 
to Pottsville—situate 603ft. above mid-tide level at Philadelphia ; 
the whole of the elevations given throughout this letter are taken 
from same level, viz., mid-tide at Philadelphia, which is 33°49ft. 
above Atlantic Ocean level—following the bank of the Schuylkill 
river and canal. .Numerous blast. furnaces, rolling mills, and a 
variety of manufacturing establishments are situated on the side of 
the railway, and receive their supplies and ship their products by 
either railway or canal, or both. ‘The canal is the property of the 
company, and is worked on an excellent system ; they also own 
over 300 boats on this’ canal, which are moved by the company’s 
teams on schedule time, stations being situated at intervals of 
about twenty miles apart, and the teams allowed six hours’ rest 
at each station. The annual coal tonnage over the canal averages 
about 750,000 tons, and it isa very valuable auxiliary to the rail- 
road. The size of the locks is about the same as on the Thames, 
and they occur at about as frequent intervals. Passing Phonix- 
ville, where the works and rolling mills of the Phcenix Iron Com- 
pany, one of the best known bridge-building firms in the United 
States, are situate, we pass through Black Rock tunnel, 1932ft. 
in length, and the longest on the mainline, It is cut through 
solid rock, and has a number of small ventilating shafts or aper- 
tures on each side, running through to daylight above, and is lined 
with masonry for a few feet at each end only, as are the majority 
of the tunnels on this railway, and some have no masonry work at 
all. Emerging from this tunnel, we cross the river and arrive at 
Pottstown, the head-quarters of the roadway department, and the 
site of the necessary shops and stores of materials for construction 
and repairs. Resuming our journey, we arrived at Reading, where 
the company has its machineand car shops, foundry, forge, and 
Tolling mills. The line runs through a ion of the streets of 
the city to a new dept, recently completed, and considered the 
handsomest in Pennsylvania. Its shape is unique—an extensive 


Pof manufacturing interests. There a¥e in-elé 


-for storing the gas in a reservoir at a pressure of 


officials arid employés of the company, and the general public. 
The entrance and exit gates are at the apex of the triangle 
opposite the offices, and you pass underneath the railway—the sta- 

m standing rather high—and up to the offices by two drives 
which then unite to form a concourse or stand for vehicles. This 
depot is altogether a very complete structure, and in conjunction 
with the freight depéts affords those railway facilities so necessary 
to a large city like Reading, standing third-in th@ State in import- 
aneey;with its population of 40,000, and.its n 



















depot the gasworks erected the-aeiae, ny in 1874, for p 

pea trom petroleum; the éaly acity of rime ty 000 cubic 
eet, however the producti¢n 1m, ‘ that amount. 
This gas is stated. gvield, 6: : “tha “three times the 
quantity anufactured in the usuel way-from coal, and at @ greatly 
reduced: cost, the tonalting from. its use having plready 
reached an. to 45 per cent. of the cost of fae works. 
It is used in all ops, depits, and offiegs of the company at 


Reading. In connection with the gas works isa gine, 

Tb. per square 

inch, from which it is conveyed to the various passenger platforms, 

and introduced by flexible tubes into the iron cylinder underneath 

the body of. the cars during*the time of an ordinary stoppage ; the 

supply to each car being sufficient to illuminate it for eight hours. 

After an interesting inspection of the various workshops—which I 
propose describing in a future letter—under the guidance ofMr. J. 

E. Woolton, general superintendent, and Mr. Paxson, superinten- 
dent of machinery, our party left Reading, proceeding along the 
Lebanon Valley branch extending to Harrisburgh, from which point 
a large quantity of bituminous-coal is shipped over the road ; this 
line runs through a nice country, and is nearly all double track 
with the exception of a few miles. -We pass some ironworks and 
a large number of blast furnaces, using principally the hematite 
ores, which are 80 plentifully found’on the Reading and Columbia, 
arid Lancashire branches. Joining this line afew miles out of Reading, 
and arrive at Lebanon, an manufacturing place, and the 
principal town of Lebanon County ; from here we run down 4 single 
line leading to the celebrated Cornwall ore banks. This vast fleposit 
of magnetic ore extends to a depth of 320{t. in the highest parts, 
thinning out at the edges lower,down the hill sides, and is about a 
mile in length, and varies in width from 300ft. to 500ft., covering 
an area of about 100 acres; the ore is found right on the surface 
upon the soil of from 1ft. to 3ft. thick being removed, ‘and is 
readily shovelled into wagons and conveyed to the furnaces; it yields 
about 50 per cent. of iron, and makes an excellent quality. takes 
about 30 ewt. to 35 cwt. of anthracite coal to produce a ton of metal. 
The highest point of the hill is 950ft., and the valley 450ft, above 
mid-tide level at Philadelphia; the ore is taken from the summit 
principally, ; a line winds round the bill in two spiral turns; with 
sidings into the cutting at different levelc; as the ore close to the 
rails is eut away in one place they are taken up and laid again 
Closer ; ‘about 12,000 tons are quarried when in full opération, 
Copper is also found, yielding on an average 15 per cent., and 
amounting to t 600 tons per annum ; the copper is worked by 
levels through the strata of magnetic ore with which it is combined. 
The surrounding hills are thickly wooded, and furnish charcoal for 
pyc the better qualities of iron. \ Limestone is found quite close 
to the 8, and anthracite coal is brought from the Schuylkill 
regions, a distance of about thirty to forty miles ; large quantities 
of hematite ore are mined in the neighbou “:ood, also lying right 
on the surface. There are a good number of blast furnaces on the 
Cornwall estate and in the immediate vicinity ; the usual height of 
the furnaces is about 55ft. to 60ft., some of 80ft. in height were 
tried here, but were not considered economical, and their height 
reduced to the usual proportions, Returning, we take the Tremont 
branch of the Lebanon Valley Railroad to the southern coal-fields, 
and pass through a fertile country till nearing Tremont we get 
into the mountainous region and follow a small stream --the 
Swatara—through ravines and mountain gorges to that place ; here 
is a junction with Mine-hill Railfoad to other coal lines, and from 
this point we ding. the Goodspring branch up the 
sides of the Bear and Big Lick Mountains towards Tower City and 
Brookside, the present terminus and a very rich coal distridt, and 
view the collieries there, the property of the Reading Coal and Iron 
Company, : 

These Brookside collieries are extensive, the coal found is of a 
softer nature than the majority of the anthracite, and is in great 
demand for stoves, ranges, and household purposes. The veins 
dip northward into the mountain, and erop out again on the other 
side (taking a V-shaped form, with the top of the mountain 
between the arms of the V), and are worked by inclines following 
the angle of vein ; the wagons in which the coal is hauled from the 
pits to the “breaker” contain about three tons each, and are 
drawn by mules. The ‘‘ breakers” are an indispensable adjunct to 
an anthracite colliery; they are immense timber structures, with a 
slant roof, like a lean-to shed. The coal wagons from the pits are 
hauled up an incline to the back of the breaker and tippediinto a 
shoot, leading to a pair of spiked rollers, whith break up the larger 
pieces. This is necessary, as a good deal of slates, er “‘ bats,” are 
in the coal, From the rollers the coal passes through a number of 
screens, which sort it into five sizes—viz,, brok stove, nut, 
and pea, and as it leaves the screens the slateis-pieked out by a lot 
of boys, the remainder passing down its e 
coal cars below. The mouth of each shoot is-closéd “by 2 gate 
lifted by a long wooden lever overhanging the-w: : 

Cras. CLARKSON. 
—— 











Bristot Mrninc ScHoon.—In the recent Gevernment exami- 
nation held, at Cardiff,on the, 9th, 40th, and 11th inst., for 
certificates of competency as ‘mine managers, the following 
engineers who are, or have been, students in the Bristol Mining 
School, obtained certificates :—Mr. Daniel Thomas, Gelli; Ystraddy- 
fodwg; Mr. Daniel Williams, Llanelly; Mr. E. C. Williams, Hirwain. 

THE METEOROLOGICAL SociETy.—The annual general meeting of 
this society was held:on Wednesday, the 17th inst., at the 
Institution of Civil Engineers; Mr. H. 8. Eaton, M.A., president, 
in the chair. The council, in their report to the fellows, expressed 
their satisfaction at the progress that had been made by the society 
during the year. The first point on which they thought there was 
reason for congratulation was the publication in their “Journal” of 
the daily observations taken at Hawes and Strathfield Lurgiss, 
and of the monthly abstracts of the observations at thirteen other 
stations, The increase in the number of fellows was considered 
worthy of special reference, as it is an indication not only of the 
vitality of the society, but also of the advance which meteorology 
is now making amongst the professional and general public. They 
also referred with much satisfaction to the enlargement of the 
** Quarterly Journal,” as well as to the printing of the catalogue 
of the library and of the list of fellows, which have both been 
issued during the year. They drew special attention to the report 
of Mr. Symons on the new stations which have been inspected and 
brought into.relation with the society. The financial position, 
notwithstanding the large outlays during the year, was very good. 
‘The report also contained the very interesting discussion by the 
Rev. T. A. Preston, M.A., of ge “ Observations on Natural 
Periodical Phenomena.” ‘The following gentlemen were elected 





triangle in plan. On the three sides are situated the platforms 
from which the trains leave in different directions, This shape was | 
adopted to suit the various branches which connect with the main | 
line here. The platforms are covered in, leaving a pretty, grassy, | 
open space in the centre. The goods traffic passes outside of the 
station. Through the shape of the depét, a turntable is rendered 
unnecessary ; the engines run round the triangle to reverse their 
ion, answering the same purpose as a turn out. The. 
station offices are situated on the main line side of the triangle, and 
contain handsome and lofty — and comfortable waiting 
rooms, with convenient baggage and ticket offices, &c. These 
offices‘are surmounted by'a tower, in which there is an electric 
clock communicating with all other clocks in the depdt, thus indi- 
cating the correct time in each office and on the platforms to the 


officers and council for the ensw@ing year:—President: Henry 
‘Storks Eaton, M.A. Vice-Presidents: James Park Harrison, M.A.; 
John Knox Laughton, M.A., F.R A.S.; Robert James Mann, M.D., 
F.R.A.S.; Charles Vincent Walker, F.R.S., F.R.A.S. Treasurer: 
Henry Perigal, F/R.ALS. Trustees: Sir Antonio Brady, F.GS; 
Stephen William Silver, F R.G.S. Secretaries: George James 
Symons ; John W. Tripe, M.D. Forejgn Secretary: Robert H. 
Scott, M.A., FL.RS. uneil: Percy Licknell; Arthur Brewin, 
F.R.A.8.; Charles Brooke, M.A., F.R.S., F.R.C.S.; Edward 
Ernest Dymond’; John Evans, F.R-S., F.G.S.; Rogers Field, BrA.. 
Assoc. Inst.C. E.; Charles Greaves, M.Inst.C.E.; William Carpenter 
Nash; Rev, Thomas Arthur Preston, M.A.; William Sowerby, 
F.L.S.; Captain Henry Toynbee, F.K.AS,; George Mathews 
Whippley-B.Sc., F.R,A,S, 
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PATENT COMPOUND CORLISS ENGINE 


MESSRS. DOUGLAS AND GRANT, ENGINEERS, KIRKCALDY. 
(For description see page 56.) 














ee 
: 4) 


; > Se r nil yy 


= iy Danae iN “i ite 
ub ur Wid, 
“ai WC ,_ 
hie A 
Het: Just! 1" 


Li 


2 sae eign?! 


a a 
<— PO By car 
ames ~ a 























TIORIZONTAL WHEEL-TRIMMING HAMMER, STANNINGLEY IRONWORKS, LEEDS. 


MESSRS. THWAITES AND CARBUTT, BRADFORD, ENGINEERS. 
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(For description see page 56.' 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyvgau, Rue de la Banque 

BERLIN.—Asuer and Co., 5, Unter den Landen. 

VIENNA.—Messrs. Geroxp and Co. 

LEIPSIC,—A. TwietmEver, 

NEW YORK —Tue Wiuimer and Rocers News Company 
81, Beekman-street. 











PUBLISHER’S NOTIOE. 


*,* This week we publish a Double Number of THE ENGINvER, 
containing the Index to the Forty-second Volume, including a 
Complete Classified List of Applications for and Grants of 
Patents issued during the past six months. Price 1s. 

*,* With this impression we publish as a Supplement, No. CI, 
of our Portfolio of Working Drawings, being Sheet 5 of a 
series of drawings of the Engine of the New York and New 
Orleans Steamship Hudson. Every copy as issued by the Pub- 
lisher contains this Supplement, and subscribers are requested to 
notify the fact should they not receive it. 











TO CORRESPONDENTS. 


*," In order to avord trouble and confusion, we find it necessary to 


inform correspondents that letters of inquiry addressed to the 
pele and intended for insertion in this column, must, in all 
directed by the 


cases, be nied by a large envelope legibly 
“aun to kaealt, tet tawieg @ 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 


these ¢ 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

W. B. G. (New Ross) —Apply to Messrs. Hindley, Bourton, Dorset. 

N. N.—Apply to the White Brass Company, 17, Lombard-street, Borough. 

B. C.—Messrs. B. R. and F. Turner, of Ipswich, make mills of the kind you 


ire. 

Basen. —Several letters, in addition to those already forwarded to this corre- 
spondent, lie at our office for him. 

G. M—You will find a complete practical description of the process of 
galvanising in Tue Enorneer for Oct. 26th, 1866. 

B. C.—A good screw propeller probably gives about 50 per cent. of the 
indicated power of the engine as useful work done in the ship. 

P.. 8,—No book by the author you name has yet appeared on Electricity, de. 
Messrs. Longmans, Green, and Co,, are the publishers you reser to. Mr. 
Goodeve's work on the steam engine has not yet appeared. 

Water Power tn Inpia.— We are requested to state that the manufacturers 
of Leffel's turbine are Messrs, Thomas M‘Kenzie and Sons, not Messrs. J. 
M'‘Kenzie, as stated by a correspondent in our last impression, 

C W. F. (Sandhurst, Victoria).—/¢ is by no means easy to answer your 
question without seeing the engines and being placed in possession of all the 
JSacts of the case. We can only deal with the general principles involved. 
Your engines are so very uneconomical now that probably you would gain 
by compounding; but on the other hand, you might get quite as 
results by working the engines independently after you had improved them. 

J. R.—In calculating the probable power of a compound engine in the 
absence of diagrams, do not consider the high-pressure cylinder at all, but 
proceed as though the whole power were developed in ihe large cylinder. 
Find the average pressure of the steam by the ordinary rules, and make 
your calculations accordingly. 

Frev.—IJ/ it is an internal worm you wish to make, the simplest way is to coil 
a bar of wrought iron of the necessary Jorm in the threads of the screw you 
want to jit the nut upon, the section of the iron being such that it stands 
some distance above the screw threads, By placing the worm so obtained 
(while yet on the screw the exposed payts of its threads being covered with a 
little clay wash) into the mould of the nut and casting the metal round it, 
you may make a strong nut. 





FLOORCLOTH MACHINES. 
(To the Bditor of The Bngwneer.) 

Sir,—Can any of your subscribers inform me who are the makers ef 
—" and printing machines for floorcloth or Linoleum up Ag = 
wide . K. 

Kirkcaldy, Jan. 2ith. 





SHOVEL PRESSES. 
(To the Bditor of The Bngineer.) 

Str,—Will any of your correspondents kindly inform me where I can 
procure a screw or other press suitable for pressing shovels, such as tulip 
or socket shovels? R. C, 

Kirkburton, near Huddersfield, Jan. 19th. 


SUBSCRIPTIONS. 
Tar Enouvrer can be had, by vrue:, srom any newsagent in town or country 
at the various railway stations ; or it can, Uf preferred, be supplied direct 
‘rom the office, on the following terms (paid in advance) :— 





Half-yearly (including dowlienumber).. .. «.. £0 14a. 6d. 
Yearly (including two double numbers).. .. .. £1 98, Od. 
Uf credit oceur, an extra charge of two shillings and sixpence per annum will 


be made. Tue Exotnear is registered for transmission abroad. 
Cloth Cases for binding Tux Exoinrer Volume, price 2s. 6d. each. 
The following Volumes of Tuk ENGIneer can be had, price 18s. each—Vols, 
3, 5, 10, 14, 21, 24, 25, 26, 88, 40, 41, 42. 
ign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates, Subscribers paying in advance at the 
Jollowing rates will receive Tuk ENGINEER ly and post-free, Sub- 


scriptions sent by Post Office Order must be accom; by letter of advice 
ta the Publisher Thick Paper Copies may be had, if preferred, at increased 
Ai vee ANCE Post-office Order. — Australia, Brazil, British 
Colum Teitich Guiana, Cape of Good k, 4 
France only), Germany, Gibraltar, tess My Ja 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indica, China, via South. 
ampton, £1 16s. 
Remittance 


Bill in a any or ae Buenos Ayres, Fr 
and Algeria, Greece, Ionian lorway, parren, Oyen, Been, 
Singapore, Spain, Sweden, £1 16s. Borneo, and Java, £2 58. 
ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines ls one shilling sizpence ; i 
i eight words. When an adver- 


tisement measures an inch or more the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with ali practical 


gulority, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition. 
Apvertisemerts caxnor ne Ixsertep uxiess De.iveneD sxvore Six o’cLock on 
‘nuRsDAY Kvenine 1s grace Ween. 
*,* Letters relating to advertisements and the ‘ishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tux Enoineer, 168, Strand, 








MEETINGS NEXT WEEE. 

Tue InstiTuTION or Civit. Enoingers.—Tuesday, Jan. 30th, at 8 p.m.: 
**On the Combustion of Refuse Vegetable Substances in Steam Boilers,” 
by John Head, Assoc. Inst.C. E. 

Cuemicat Socrery.—Thursday, Feb. Ist, at 8 p.m.: “On Kekule’s 
and Ladenburgh’s Benzene Symbols,” by Dr. H. E. Armstrong. ‘‘ On the 
Formation of marine, and of Cinnamic and other Analogous Acids, 
from the Aromatic Aldehydes,” by W. H. Perkin. 
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NAVAL ENGINEERS, 

In the annual report the Chief of the Bureau of 
Steam Engineering, United States Navy, for 1876, just 
issued, we find the following passage :—“ While the foreign 














mails have brought us during the past year news of many 


disastrous accidents to the machinery or boilers of vessels 
belonging to the navy of one of the Great European Powers, 
some of which have been accompanied by great loss of life 
and the complete disabling of the vessels hes months, it is 
tif _— me to be able to report that no serious acci- 
ent appened to the machinery or boilers of any of 
our naval vessels since my last report, and that more than 
five years have passed since a life has been lost from such 
a cause.” 

The Great European Power alluded to by Mr. W. W. W. 
Wood in the preceding passage is Great Britain. So far as 
we are aware no serious breakdown has recently occurred 
in the navies of France, Italy, Germany, or even in that of 
Turkey, and it may therefore be assumed that failures of 
marine engines in war ships is practically confined just 
now to the navy of Great Britain, It is obvious that 
the navy of America is comparatively very’ small, 
and that the ships of the European Powers we 
have named are by no means so hard-worked as those of 
England. But after we have made every allowance for these 
facts, the weight of evidence is that we are worse off than our 
neighbours, and that there is some cause operating for evil 
in the engineering departments of our war marine to 
which no other nation possessing any pretence to power 
at sea appears to be subjected. We have endeavoured 
recently to explain the reasons for the splitting of cylinders, 
the heating of bearings, the bursting of boilers, and various 
other calamities with which custom is rapidly making 
the British public but too familiar; and it will be remem- 
bered that we have assigned two principal causes for such 
events, the first being want of harmony between the heads 
of principal departments, and the second being the crowd- 
ing of machinery into a space much too 1 to hold it 
comfortably. But these causes are operative principally 
during the earlier period of the life of a marine engine 
in the navy. Once the trial trips are over and 
the ship is put into the hands of her regular crew, the 
conditions under which her engines work are altered. The 
are no oe driven as fast as they can go; half power is 
the rule, full power so much the exception, that many 
vessels in our navy have never steamed at full speed for 
an hour together, except when pees a trial trip; still 
even under these more favourable conditions, the perform- 
ance of engines and boilers is not quite all that might 
reasonably be expected, and the outlay for repairs consti- 
tutes an enormous and ever-augmenting item in dockyard 
coe Apart from what we may term congenital 
defects proper to the machinery, something else must be 
sought for to explain this state of affairs; and we pro- 
pose to supplement here what we have already written on 
the subject, by calling attention to certain evil influences 
which pursue a marine engine in the navy through its 
whole existence. 

It has long been known that engineers in the navy are 
not contented with their lot; and it is also known that 
very great difficulty is encountered in getting anything 
like first-class men either to join the service or to remain 
in it. It will be admitted that none but highly qualified 
men should have charge of the enormously costly machine 
now in use in our navy—machinery, be it lemnaaibieel, 
absolutely unparalleled for its power and its price. It 
represents the maximum effort of which mechanical engi- 
neering is capable in the present day. On it we rely 
absolutely for our supremacy at sea, for without their 
engines our ships are helpless. Every consideration 
of prudence points out that no pains or money should be 
spared to obtain the best skill and talent to preserve this 
machinery in the very highest state of efficiency. As a 
matter fact, however, not only are the dictates of prudence 
in this respect neglected, and our engine-rooms often put 
under the nominal control of men of very second-rateabilities ; 
but every possible obstacle is thrown in their way to prevent 
these men from performing their duties. It would be folly 
to keep back facts for the sake of saying smooth things, 
and we mean to speak the truth here very freely. We 
have no wish to hurt the feelings of any individual, 
but there are circumstances under which the individual 
must suffer for the good of the many. We have such a 
case to deal with now, and we have the less hesitation in 
speaking plainly, that all that we are about to say is 
intended to do good, not only to the service generally, but 
to engineers in the navy in particular. We repeat, then, 
that the engineers of our ships of war are not—with, of 
course, many exceptions—men of sufficient education or 
attainments properly to fill the important posts which they 
hold, or to vine ge the various duties imposed on them. 
After the explosion on board the Thunderer, we received 
a very large number of letters from engineers holdin 
different positions in her Majesty’s navy, many of whi 
went to show that the class were by no means wanting in 
gentlemen who had yet to learn a great deal concerning 
the art of spelling and writing, to say nothing of compo- 


re- | sition. Very crude ideas indeed concerning pe rar of 


steam were ventilated in these letters, and altogether we 
were struck by the general absence of culture and 
scientific education which they displayed. We Joyfully 
admit that this state of affairs was not universal. 
We received letters from engine-room officers in her 
Majesty’s navy which would do credit to any engineer 
and any gentleman in the world. But exceptions do but 
prove the rule, and if we are to judge of a man by his 
correspondence, then we must repeat that naval engineers 
are not quite what they ought to be. The question is, 
who is to blame ? and the answer is, system. When ships 
of war were first fitted with engines, the engineers in 
charge were on a very different footing from that which 
they hold now. They had little or nothing to do with the 
ship ; they were regarded, like their engines, as super- 
numeraries. It was not considered necessary that they 
should be in any sense superior in education or manners 
to respectablé mechanics. The officers did not associate 
with them, and so by -—- a low type of engineer 
got into the navy. e tradition of a time long 
past hangs over the navy still, and , the’ engineer, 
instead of being regarded as a scientific officer and 
an educated gentleman, is still looked upon as but 





one remove from a stoker, and in certain cases the 





idea is justified by the facts. Nor is it likely that 
really better men can be obtained in sufficient num- 
bers or retained for the wretched pay which engineers 
in the navy now receive, Applying all this to the 
breaking down of our engines, we see that the 
machinery of our ships of war is not under the charge 
of the best men that money can procure, and that this 
is in itself a fruitful cause of disaster. But there is a 
much more potent cause of évil at work; this is to be 
found in the apathy, or worse, which is manifested by 
nearly all captains concerning the performance of engine- 
room duties. We may be accused of speaking harshly of 
engineers, and we certainly shall not hesitate to bring facts 
concerning commanders before the world. For some 
years past we have been collecting and accumulating 
evidence concerning the grievances of marine engineers, 
and we will do these gentlemen the justice to say that, 
almost without an exception, their greatest grievance seers 
to be that they are not allowed to look after their 
engines as they ought. Asa rule the captains and com- 
manders of ships care nothing whatever about the engines, 
so long as certain regulations are complied with. They 
have no respect for their chief-engineers, whom they 
regard as inferiors, exceedingly untrustworthy as far as 
verbal statements go; and they accordingly treat these 
officers in a way which is exceedingly prejudicial to the 
efficiency of the navy. We make no rash assertions here, 
We simply repeat statements, to the truth of which scores 
of sundl engineers can testify. Here is an extract from a 
letter which we have received from the ex-chief engineer 
of one Of the largest ships in the British navy. Speaking 
of the fact that men are never available in the engine- 
room for cleaning or repairing machinery, he writes, “The 
engineer’s men are systematically taken from him. The 
truth is, that ‘his’ men are not his, but are lent to him 
when it suits deck purposes to let him have them. If he 
persists im demanding stokers when in harbour—and each 
skilled engineer will require one or two labourers with him— 
see what an examination he has to undergo to prove that 
they are absolutely necessary, and if in the slightest iota he 
fails to prove his point—and we all know that it is not easy 
tosay exactly how far you can let an engine go to the bad 
before it is overhauled—he will get a wigging for throw- 
ing difficulties in the way, of what, think you?!—getting 
topgallant yards across, or some other duty which properly 
devolves on the blue jackets, and with which stokers ought 
to have nothing to do.” This extract may be taken as 
typical. We could reproduce pages of similar complaints 
of the total want of consideration for the necessities of the 
engine-room displayed by captains and commanders; and 
herein we have beyond all question a second reason why 
engines break down, and brasses wear out, and the cost of 
repairs is enhanced. Time would fail us to tell of the 
desperate shifts to which engineers who are conscientious 
have been put in the endeavour to do what they knew was 
their duty, while under the command of captains who 
cared nothing for steam and a great deal for smartness. 
The remedy for all this is very simple. Let the scale of 
pay for qualified engineers be augmented by, say, twenty- 
five per cent., and it is beyond question that very good men 
could besecured forthenavy. Letmany of theoldschoolmen 
be retired on fair pensions, and their placesfilled up by younger 
and better men. Leta rule be enacted by the Admiralty that 
underall circumstances the engineer-in-chief shall be allowed 
a minimum of two hands per engineer in the engine room 
when he requires them, or such other number as may be 
deemed n . Let care be taken that the rising 
generation of engineers in the Royal Navy shall have some 
general culture ; and lastly, let it be understood that in 
every case when an engine breaks down at sea, or re- 
quires unexpected repairs, a rigid investigation will be 
made, in order to ascertain whether the engineer was or 
was not interfered with in the discharge of his duties by 
any officer on board. The results of such changes in the 
existing system would soon make themselves felt, and to 
no one would they be more agreeable than to those most: 
concerned after all—namely, the British taxpayer. 


PRINTING SPECIFICATIONS. 


WE find it advisable to offer some remarks upon the 
official circular of the Commissioner of Patents addressed 
to the patent agents, a copy of which appeared in our issue 
of the 12th inst. A document such as this Ss a 
virtue in public estimation far above any collection of 
statistics or statement of facts prepared by private 
hands; and for this reason we may expect it to turn 
up again and again to do duty in many situations 
where patent law and practice are involved. Now we 
hold it to be absolutely incumbent upon an official paper 
to be, above all, clear and correct in every detail, which 
the paper in question certainly is not. The number of 
applications for letters patent in this country during the 
year 1874 is correctly given as 4492, but the return for 
the corresponding period for the United States is about 
1200 wrong. In fact, the author of the report has in the 
latter case taken the figures for 1873 by mistake. This is 
a slip, however, whieh, layout pointing to a certain want 
of care, is not material to the result ; but when wé are 
told that of this number of applications 12,7]1 resulted in 
“issues” and “re-issues,” it is evident that the writer 
is unconscious of the fact that the re-issues had 
no relation to, and were quite unaffected by, the appli- 
cations above alluded to. But the most seriously mis- 
leading portion of the report in question is that 
which SF see to the drawings and specifications of the 
United States patents. We are told that “the specifica- 
tions of these patents—printed in extenso in good clear 
type with photo-lithographic drawings to scale, are com- 

rised in twelye monthly volumes of the same size— 
imperial 8vo.—as the English specifications, and with the 
annual volume of indices, may be purchased for £25, a 
sum which may be assumed to represent not less than the 
cost of production. It is worthy of notice that with a 
cheaper and more compact form of publication, the sales 
in the American Patent-office amounted in 1874, it is said, 
to about £17,000 sterling, or nearly one-half of the total 
amount received in the British Patent-office for sales 
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during more than twenty years.” Now this sounds very 
plausible, but the plausibility of the passage is in inverse 
ratio to its accuracy. When we know the facts, a very 
different complexion is put upon the statement, and its 
value is diminished enormously. In point of fact, the 
drawings of American patents are published in no less 
than three forms. The original drawings are directed to 
be made on paper measuring ldin. by 15in., allowing for 
a margin, so that the actual available “sight” is limited 
to Sin. by 13in. Copies of these drawings are made, firstly, 
to a size of about 6in, by 9}in., and these copies are those 
attached to thespecifications, and used for office purposes, aud 
issued in those cases where certified copies are required ; 
secondly, to areduced scale of one-half—that is, one-fourth 
surface, of which copies four are printed on one page; and 
thirdly, a selected portion from each drawing to a corre- 
sponding scale for publication in the official Gazette. Now, 
~it is to the second of the above classes that the above quoted 
extract refers, and not to the drawings attached—as might 
be supposed from the context—to the specifications. In these 
volumes, moreover, the letter-press is printed in a much con- 
densed form, so that there is no analogy whatever between 
twelve imperial Svo. volumes and the publications of our the 
office. To establish an analogy, we must imagine each of 
our specifications occupying a limited space in small type 
and accompanied by its drawings, reduced to so small a scale 
as to occupy only one-fourth of one page. Then there is 
a further misrepresentation, we believe, as to the amount 
received from sales. We have no means of knowing how the 
author came by the estimate of £17,000, but we do find that 
the proceeds of the sale of copies of “specification drawings 
andl papers” during 1874amounted to53,914 dollars 53cents, 
or say, £10,783 sterling. Now, it must be noticed that this 
amount includes the receipts from the sale of papers other 
than specifications, and, moreover, from the issue of certified 
copies. Buttheissue of certified and full-sized copies is, in con- 
sequence of the extremely reduced scale of the Gazette and 
“imperial 8vo.” publications, disproportionately large, and 
it is not unreasonable to suppose that the receipts from 
this source must have formed no inconsiderable proportion 
of the whole sum. All this does not seem to have occurred 
to the framer of the official report, and we cannot but 
think, had the matter been clearly represented, the Com- 
missioners would have hesitated before they committed 
themselves to what has proved a very unsatisfactory 
change. It is not a matter of little surprise to us that the 
Committee of Patent Agents, to whom this circular was 
addressed, should not have pointed out the errors which it 
contains. The fact that they did not do so only adds 
further point to the remarks we took occasion to make 
respecting the part those gentlemen bore in the matter. 
We never quite understood the constitution of this Com- 
mittee, and we cannot help regretting that it was not a 
little more comprehensive and deliberative. The report 
of the Commissioners is open to still further comment, but 
other demands upon us at, present preclude us from 
devoting more space to its consideration. 


INSTITUTION OF MECHANICAL ENGINEERS. 

YESTERDAY was an eventful day in the annals of the 
Institution of Mechanical Engineers. At a meeting 
attended by a large number of members it was resolved 
that the Institution should take up its official abode 
in London. A lengthy telegraphic report, which we have 
received from our correspondent, shows the sense of the 
meeting to have been almost unanimous. Now that the 
result of the deliberations of the body is known, we can 
only wonder that the Institution should so long have main- 
tained its headquarters in the provinces. The fact is that 
for several years past a large number of the members per- 
ceived that the best interests of the body were suffering in 
order that a minority might have their way; and nothing 
has been more remarkable than the skill and tact with 
which every attempt to move the Institution has been com- 
batted by the minority, who desired nothing so much as 
that it should stay where it was. The object of the 
existence of the Institution was persistently ignored, and 
the most illogical arguments were regarded as perfectly 
conclusive. Two powerful reasons for removing the home 
of the Institution to London have been stated, and ‘no 
satisfactory attempt has ever been made to prove that they 
were not sound. The first is that the society was nut 
thriving in Birmingham, and the second is that until it 
went to London it could not hope to rank as anything but 
a provincial society—very respectable, no doubt, but local 
in its character, and tinged with a certain provincial 
narrowness of opinion and grasp. 

As regards the first point, we have only to ask* members 
when they last had a full meeting, and when they last 
heard a good paper properly discussed? In truth, the 
whole tone of the society had of late rapidly fallen. The 
papers read were not like the papers of yore, and the dis- 
cussions were much worse than the papers. Internal 
dissension led to unseemly bickering, and the best 
interests of the Institution were being sacrificed to party 
spirit. Meanwhile the best men were going to the 
Institution of Civil Engineers, who gladly took and freely 
discussed papers which ought to have been read, and were 
not read, before the Institution of Mechanical Engineers; 
and thus, night after night, we had. the anomalous 
spectacle of a mechanical engineering paper discussed by 
members of the Institution of Civil Engineers at 
25, Great George-street, while the utmost exertions of the 
hard-worked secretary of the kindred society could 
searcely secure a.few second-class papers to be read 
once a quarter or so in Birmingham. Members did 
not join, and when men were urged to come in, the 
reply was always, “not while you stay in Birming- 
ham.” It was, in truth, time that some step should 
be taken, or the Institution would have died of sheer 
inanition. The advantage possessed by London is that, 
in the first place, many of the most able mechanical 
engineers in the world reside there; and that, in the 


second, whereas engineers from all parts of the kingdom | 
come to London as a focus, very few by comparison find | 


their way to Birmingham. It is at least ten times more 
likely that a Birmingham man will find that he has some- 





thing to do in London—something that he can do to 
advantage during the day without interfering with his 
attendance at the house of the Institution of Mechanical 
Engineers—than it is that a Londoner will find something 
useful to do in Birmingham. The fact is so obvious 
that it is diffioult, to understand how any: confusion of 
idea could exist on the subject. 

As regards the future of the Institution, the success 
of that is no doubt well assured. The funded property of 
the body is, we believe, about £12,000—quite sufficient to 
secure the lease of eligible premises— while the income of 
the body should be even at this moment quite suflicient to 
meet every expense and leave a large margin. But the 
access of members on the migration of the society to 
London will no doubt greatly augment its receipts. 


BEAUMONT’S PNEUMATIC LOCOMOTIVE ENGINE. 

Some preliminary experiments are being made in the Royal 
Arsenal with an engine designed by Major Beaumont, R.E, At 
present nothing is perfected. The engine moves about slowly 
on the line, but little has been done beyond the proof of the 
feasibility of its action. The question is an important one, so 
that it is worthy of attention even at this stage of the experi- 
ment, As traffic increases, especially in our metropolitan districts, 
horse power becomes inconvenient and inadequate to meet our 
requirements. Tramways doubtless gives it increased scope, but 
sooner or later engine power of some form seems likely to come 
in much more extensively than at present. Many believe that 
steam locomotion on railways cannot meet our requirements, and 
some power will be found that is suitable for working on roads 
generally. Air engines have long been looked to as likely to 
come in in some form. In the abstract there appear to be certain 
advantages possessed by air as a motive power over steam. The 
noise; the smoke, and dirt of ordinary steam engines make them 
unsuitable for running on public roads. It is well, then, to come 
at once to the general principle of the, design before us, Ina 
steam locomotive engine we have the elements for manufactur- 
ing our motive power, and we perform the process of manufac- 
turing it as we go. We have our coals and our water, and we 
have our furnace and our boiler, with tubes for evaporation at 
the extraordinary rate necessary to produce the motive power 
we require. To run for long distances all this is necessary. For 
the short stages that may be sufficient for the traffic on public 
roads, Major Beaumont suggests that it is preferable to have a 
vessel charged with the motive power—namely, compressed air 
in sufficient quantity to work the cylinders of a small locomotive 
engine at a low pressure. Major Beaumont wishes to work up to 
1000 Ib, per square inch, At present nothing like this has been 
done, but locomotion has been obtained with a pressure of about 
200 1b. The engine has been handed over to the Royal Laboratory 
department by Mr. Hay, the head of the machinery department, 
and has been charged with compressed air very much as if it 
were a gigantic Whitehead fish torpedo, by the pumping engine 
used for that purpose. The air is contained in iron cylinders or 
tubes in five rows, those of each row being connected together, 
and being practically one air vessel. Each row or vessel, then, 
can be made to work in succession on the cylinders of the engine, 
which happen also to be five in number for the full pressure, but 
for the lower pressures at present four only are used. The 
smallest of these works on to the next, and so on in succession on 
the usual compound principle, the last and largest one working 
at a very small pressure against the atmosphere. The engine is 
intended to carry a sufficient supply of air to run for perhaps 
ten miles, when it would be recharged by a stationary pumping 
engine. The pressure of each vessel must become less and less 
as the air is drawn off; but the next vessel can be employed to 
assist the working one when it becomes weak ; so that until the 
end of the run there ought to be all the power that is required. 
At present it is quite premature to speak of results. In the 
Royal Laboratory the pumping engine has to work for about 
seven hours to supply the small locomotive for a run of half an 
hour, This no doubt is due in great measure to the special 
cireumstances of the case. It does appear probable, however, 
that the waste of power in pumping and charging the engines 
will constitute an enormous and costly difficulty when the 
prublem takes a practical shape. The carriage of a great quantity 
of air under compression, even though it be divided into several 
vessels, is again an ugly feature in the design. Safety cer- 
tainly would be on the side of carrying our raw material and 
manufacturing our motive power, rather than carrying the 
entire store of it for the journey in what is liable to be so 
dangerous a form. We do not, however, wish to raise objections ; 
whatever difficulties there are to overcome will shortly make 
themselves felt. The intention is very good, and we shall be 
much interested in the result of the experiments. 

FAULTY MINING REGULATIONS. 

Casks are constantly turning up in, our principal colliery dis- 
tricts, showing very clearly that we have not yet reached perfec- 
tion in respect of the regulations applicable to the working of 
mines. These instances, for the most part, affect matters 
extraneous to the underground working—the system affecting 
which was reduced toa science by the multitudinous rules of 
the Mines Regulations Act. There is no subject which, perhaps, 
will bear a fuller and more thoughtful investigation than that 
relating to the use of gunpowder by tke miners themselves. 
Now that blasting is so generally condemned and repressed, 
there can be no very cogent reason why miners should be 
allowed to be in possession of almost unlimited quantities of 
blasting powder; yet it was elicited in the course of the exhaus- 
tive Swaithe Main inquiry, and is every now and then still more 
forcibly demonstrated, that the colliers buy as much as they like, 
and may keep almost any quantity in their dwellings. Such a 
want of restrictions must of necessity lead to accidents, not only 
in the houses of the men but in the workings of the mines. <A 
most lamentable example of the former kind took place last 
week near Leeds, A miner named Harvey, employed, it is 
stated, at the Allerton Bywater collieries, got up early in the 
morning and busied himself before going to work in making a 
cartridge from the powder contained in a 4]b. canister. He 
used a naked lamp to work by, and this caused the direst results, 
inasmuch as a spark from the lamp wick fell amongst powder, 
causing an explosion, which blew the house down and killed the 
unlucky miner. At the inquest it was stated that a miner can 
buy any quantity of powder up to 4 1b. at a time, and, of course, 
if there are several shops there is practically no limit to the 
quantity any one man may have in his possession at a given 
time. There is no blame resting on the colliery owners in the 
matter, and no further complication is needed of the existing 
and already intricate Mines’ Regulations. Powder and all other 
dangerous explosives are like poisons—they are good servants 
and terrivle masters, and should, therefore, always be kept in 
strict bondage. How to control 'the sale and custody of powder 
is, however, a most difficult question. So long as it is possible 
to buy powder in no matter how small quantities, it is almost 





impossible to prevent. supplies being accumulated.” Jt may be 
purchased by different buyers..at different places and then 
brought together—in fact, there are innumerable ways in which 
a restrictive law might be evaded. Probably the principle of 
making it an offence to haye in one’s possession more than a 
prescribed quantity is the true principle to be followed. 
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Tue second steam ferry-boat, Pearl, of the Thames Steam 
Ferry Company, was tried on Tuesday by twice making the 
return journey between Greenwich Pier and Woolwich. The first 
boat, the Jesse May, was tried by similar runs a few months 
since, and is now only waiting the completion of the hydraulic 
lifts and approaches about one and a-half miles below London 
Bridge. The new boat is similar in almost all respects to the 
first one, only a few modifications in details having been mace, 
partly suggested by the trials of the latter and partly due to 
further consideration of the peculiar requirements of the traffic. 
The hull of the Pearl, which has been built by Messrs, Edwards 
and Symes, of London, is 82ft. in length and 27ft. in width, 
but the sponsons are carried the whole length of the boat, 
as is usual with American river steamers and most ferry boats, 
se that the width of deck for a large part of its length is about 
40ft., the total width being 41ft. The draught when loaded is 
Sit. Gin., or Gin. greater than that of the Jesse May, The hull 
is of iron plate from 0°25in, to 0°3125in. in thickness, and the 
beams are of angle-iron supported by four rows of stanchions of 
tubular wrought iron. The rudders are worked by separate 
wheels, one being fixed over the stern portions of each paddle- 
box. The ferry, it will be remembered, is intended almost 
wholly for vehicular traffic, and but scant accommodation is 
made for passengers, although the boats are to be allowed to 
carry one hundred and forty, Most of these will have to occupy 
parts of the sponsons, for there seems to be no provision 
made for them below deck, although there is plenty of room for 
it. Arrangements, however, are made for three rows of the 
vehicles, to which the company look for the success of the under- 
taking, the heaviest traffic being supposed to occupy the centre 
of the boat, both vehicles and passengers entering from eithe: 
end from the platform of the hydraulic lifts on either shore, 
and a junction between the deck of the boat and the platform 
being made by a flap at stem and stern. When crossing the 
river, these flaps—which are like the tail-board of a huge wagon 

-are wound up by hand chain windlasses, and then act as gun- 
wales to prevent anything running or falling out into the river, 
Both ends of the boat are alike, but one is nevertheless known 
as the stem and the other as the stern, in order amongst other 
things to be able to direct the movements of the engines, the 
stem being that end which is going forward when the engines 
“out.” The bridge is in two parts, meeting at the centre, each 
half being hinged over the paddle-boxes within about 3ft. of the 
outer end, so that they may be tilted up to accommodate special 
loads, ; 

The machinery, which is by Messrs. Maudslay, Sons, and 
Field, consists of a pair of detached 15-horse power engines, 
fitted with ordinary injection condensers and driving a pair of 
paddle wheels 10ft. in diameter, with common floats about 4ft. 
in width. The cylinders, which are inclined at an angle of 
about 20 deg. from the horizontal, are 23in. in diameter, the 
stroke being 27in., and the number of revolutions 30 per minute. 
The steam pressure is 351b., and the engines, which though 
separate are easily controlled, are expected to develope from 120 
to 140 indicated horse-power. The condensers are fitted with 
trunk air pumps 18in. diameter worked by an eccentric. Steam 
is generated by two tubular boilers 12ft. in Jength and 5ft. in 
diameter, each with 76 iron tubes 5ft. in length and 2°75in. 
internal diameter. The furnaces are made by an internal flue 
2ft. 10in. in diameter, the furnace itself in each boiler being 
4ft. Tin. in length, and having a fire-grate area of 12°5ft. The 
total collective area of the heating surface is 300 square feet. 
The boilers are placed in the wings of the vessel, and the two 
funnels are passed out through the sponsons. 

The trial of Tuesday cannot of course be considered as more 
than atest of the general efficiency of the engines and boilers 
and the steering power. As a test of the efficiency of the 
craft as a ferry-boat crossing a crowded river at frequent inter- 
vals, and with a load of horses and wagons, of course it afforded 
no information whatever, more than the fact that she can be 
easily manwuvred. The real trial has yet to come, when the 
hydraulic lifts and approaches are completed, and the boats begin 
to cross and recross the river, with the hoped-for actual traffic, 
and “make,” without loss of time or risk, the junction with the 
lift platform passing in a heavy tideway each time into the nar- 
row space or enclosure made by two pairs of dolphins on each 
side. Our ideas on the working of lifts for the purpose of such 
traffic as this were briefly expressed in the article on London 
Bridge in our issue of the 12th inst. The directors of the 
Ferry Company are very sanguine of success, and a few months 
will now decide the question, as it. is expected to have the ferry 
at work before the end of March. 








SweDeEN has followed the example of Germany in declining to 
take part in next year’s Paris Exhibition, 
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THE MEMDOUHTYE. 


WE now give, on this page, a section of the Turkish ironclad 
frigate Memdouthiye, of which some account was given last week 
in our report of her trials on the 18th inst, upon the measured 
mile. The section is through the engine-room, and gives a 
general {dea of the arrangement of the engines, the priticipal 
dimensions of which we gave in our last issue. 

This section illustrates completely the midship construction 
of the vessel and the amount of armour she carries at that part. 
Below is an enlarged section of the armour and backing, the 
superficial extent! of which is clearly seen in the accompanying 
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are the powers indicated during the six runs over the measured 
mile :—First mile, 7228 indicated horse-power ; second, mile, 
7260 indicated horse-power ; third mile, 7466 indicated horse- 
wer; fourth mile, 7490 indicated horse-power ; fifth mile, 
575 indicated horse-power ; sixth mile, 7562 indicated horse- 
power ; giving a mean of 7430-horse power. 

On the 19th inst., when coming up the river to the moorings 
at Greenhithe, trials were made as to time required for starting, 
stopping, and reversing the engines, with the following results : 
~The engines when going full speed ahead were stopped in 
9 sec,; the engines were started ahead full speed in 11 sec,; they 
were reversed from full speed ahead to full speed astern in 
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THE IRONCLAD FRIGATE MEMDOUHIYE. 


broadside view of the vessel. Beneath this figure, which illus- 
trates the profile, sail power, &c., is a battery plan, from which 


will be seen the azimuthal range of the broadside and fore and | 


aft guns. 

The vessel in our own navy most like the Memdouhiye is the 
Alexandra. The latter, however, which may possibly have to 
do battle in the Atlantic, has had four of her large guns placed 


in an armoured upper deck battery, which she would use when | 


her maindeck ports would have to be closed ; but the Turks, no 
doubt, expecting to fight mainly in the Mediterranean or Black 
Sea, have kept all in one battery, which makes her more handy 
in working the guns, 
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Above are two pairs of diagrams taken from the engines at 
the conclusion of the runs, when it will be seen they indicated 
7792-horse power, the steam pressure being at the time 301b., 
the vacuum 26°75in., and the revolutions being 67 per minute, 
The mean pressure in the cylinders was 22°71b. The following 


23 sec.; and were reversed from full speed. astern to full speed 
| ahead in 22 sec. ’ 

The mean speed, as given by us in our former notice, was 
3°74 knots. Taking, however, the mean of all the means in 
| succession, instead of merely of the three pairs of up and down 
| runs, the mean speed will be found to be 13°78 knots, which is 
| rather more than the above, and is more correct. 

These results show how completely the steam reversing and 
regulating gear, to which we referred last week, places these 
| enormous engines under the control of the engineer. We need 
| add no remarks upon the figures obtained on these trials, for 

they speak for themselves in bearing testimony to the high 
| character and well-known efficiency of the machinery from the 

works of Messrs. Maudslay, Sons, and Field. 








THE 80-1oN GuN AT SHOEBURYNESS.—The target constructed 
| for the forthcoming trials of the 80-ton gun consists of four 8in. 
| rolled armour plates, with three 5in. intervals of teak, making 
| thus 32in. of iron and idin, of backing. The plates are by 
| Sir J. Brown and Co., of Sheffield, and the test pieces show 
| them to be of excellent quality, Each plate weighs about 22 tons, 

In its rough condition, before being reduced to its present finished 
| form, each plate weighed as much as 314 tons, e target is sup- 
| ported at the rear by piles and struts, besides being fastened down 
| to a mass of concrete which furnishes a foundation. An old 
| armour plate, weighing between 9 and 10 tons, is embedded in the 

concrete, adding to the weight and coherence of the mass. Another 
armour plate is placed on the top edge of the target, and the side 
edges are closed by plating and timber, firmly supported by struts 
and bearings. The armour plates composing the target are secured 
to each other by gin. armour bolts, having a spherical nut at each 
; end, The form of these bolts and the manner in which they are 
| applied have much to do with the efficiency of the plate-upon- 
| plate system, and in this respect the Shoeburyness target differs 
much from the Sandwich targets tried at Spezia. Altogether, the 
structure thus provided is one of extraordinary strength and excel- 
| lence, and is worthy the high reputation of its designer, Colonel 

Inglis, R.E., whose official duties have special relation to the use 

| of armour for fortifications. The 80-ton gun will be fired at this 
target from a distance of about 100 yards, with 370 1b. of 1°5in. 
| cube powder, and a 1700 1b. projectile. According to the Standard, 
| which is usually well informed on such matterg, the target has 
been designed with the intention of arresting the shot—at least 
| until the gun is chambered. The object sought is not so much a 
| mere victory for either the target or the gun, but the acquirement 
of such information as will be a guide in the construction of armour, 
whether for the protection of ships or forts, 
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8038. CarriaGE Lamps, Walter Howes and William Burley, Birmingham.— 
2rd January, 1874. 

220. Convertine Cast Iroy, &c. nvro STEEL, Alexander Browne, South- 
~ oo Holborn, London.—16th January, 1874. 

859. Sorrrames, &c., William West and William Frederick Spittle, Bir- 
mingham.—-28¢h January, 1874. . 

£89. Taeatinc Beer, &c., Philip Embury Lockwood, Leadenhall-street, 

don. —23rd January, 1874. 

$14, Capstaxs and Winpassss, William Horatio Harfield, Mansion-house- 

. on.—24th January, 1874. 

$19. Cutivatixe Waste Lanp, &c., George Granville William Sutherland 
Levison Gower, Stafford House, Middlesex.—24th January, 1874. 

739. Printinc Macurives, @c., William Conisbee, Herbert’s-buildings, 
Waterloo-road, and James Smale, Hayles-street, Southwark, London.— 
—27th January, 1874. 

251. Gas and other Lamps, Abraham Abrahams, St. Peter's Park, Middle- 
sex.—20th January, 1874. 

206. Wurre Leap, Bernard Charles Molloy, Temple, and Desmond Gerald 
FitaG Brixton, London.— 21st January, 1874. 

270. Sicwa.ine, William Thomas Whiteman, Maitland Park-road, Mid- 
dlesex.—22nd January, 1874. 

807. DrepcErs, Andrew Brown, Renfrew, N.B.—24th January, 1874. 

887. Sik Crapg, Robert Henry Kay and Alfred Thomas Richardson, 
Gutter-lane, London.—30th January, 1874. 

254%. Deoporisine Fivrps, &c., Millington Henry Synge, Pall Mall, Lon- 
don.—20th January, 1874. 

256. Pururyinc Drarmace, &c., Millmgton Henry Synge, Pall Mall, Lon- 
don.—20th January, 1874. 

435. Furwirure, &c., William Gibson, Birmingham.—Srd February, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 
158. Scare Beams, Benjamin Clarkson and Samuel Charlton, Manchester. 


—19 A January, 1870. 

187. Locks, Frederic Whitfield, Birmingham.—2lst January, 1870. 

144. Breecu-Loapinc Frire-arms and CarTripcEs, Westley Richards, 
Birmingham —18th Jenuary, 1870. 

170. Prixtinc Macurmery, David Servante, jun., Charlton-crescent, 
London.—19th January, 1870. 

282. TreaTuEnt of Copreous OPES CONTAINING SILVER, Frederic Claudet, 
Coleman-street, London.—31lst January, 1870. 

161. Goverxors, &c., John Garrett Tongue, Southampton-buildings, 
London.—19th January, 1870. 

193. Cars, &c., Alexander Melville Clark, Chancery-lane, London.— 
—2ist January, 1870. 

196. Extinction of Fire, &c., James Paton, Paisley, Peter Harris, Glas- 
gow, and Robert Harris, Glasgow.—22nd January, 1870, 

201. Surraces for PaorocraPmc Pictures, John Robert Johnson, Rath- 
bone- , London.—22nd January, 1870. 

283. Sewrnc Macnines, John Henry Johnson, Lincoln’s-inn-fields, Lon- 
don.—$lst January, 1870. a3 

205. FeaMenTap_e SACCHARINE Matters, William Garton, Southampton. 
—22?nd Januarg, 1870. 





Notices of Intention to Proceed with Patents. 


$565. Movutpiscs for Beapnvas, &c., Frederick Larard, Brixton, London. 

$567. VewTrtatinc, John Denis Macdonald, Weston-grove-road, Wool- 
ston, Southampton. 

$571. Ciosets, &c., John Henry Johnson, Lincoln’s-inn-fields, London.— 
A communication from Arnold Hanel 

2572. ScHoot Furniture, William Coor Parker and James Stabler, Dar- 
lin, . 

2573. AscrrTarnixe Speep of Stramsnips, James Grafton Jones, Stoke 
Newington-road, London.—12th September, 1876. 

$583. Keys for Locxs, Henry Vaughan and Thomas Vaughan, Willenhall, 
Staffordshire. 

$585. VentiLatinc, Dismsrectinc, and Foc ALARM APPARATUs for Suips, 
&c., Benjamin J: seph Barnard Mills. Southampton-buildings, London. 
—A communication from William FitzJames Thiers, Milton Clifford 
Jeffers, Eugene Francis Beecher, and Amelia Pitts Armstrong. 

£29'. Fiurine or Gorrertxc, Henry Jewitt, Kentish-town, London.—A 
communication from Appollonia Rose. 

$591. Wasuine and Scovrine, Richard Kilburn, Leeds.—13th September, 
187 


876. 

3604. PHintixnc, &c., William Robert Lake, Southampton-buildings, 
London.—A communication from William Heckert.—lith September, 
1876. 

$625. Revotvinc Metat Suurrers, Arthur Charles Henderson, South- 
ampton-buildings, London.—A communication from Auguste Bazille. 

2627. Reapine, Alexander Jack, Maybole, Ayrshire. 

8639. MovLpinc O11 Seeps, &c., Prancis Virtue, Hull —16th September, 
1876. 

$640, Distnrectine CLotutna, &c., Charles Edward Heron Rogers, East 
Retford, Nottinghamshire. | 

8643. HaRDENING STEEL Wire, &c., Thomas Fildes Cocker, jun., Sheffield, 
and Benjamin Frederick Cocker, Retford. 

$648. Wivpews for Cagrtaces, &c., Henry Brittain, Birmingham. 

8651. Recorpisc Time. &c., James Henry Small and Francis Marley, 
Glasgow.—18th September, 1876. 

$660. RecuLAtinc Reciprocatinc Mortioy, &c., Gustav Ernst Adolph 
Hoermann, Berlin. 

3662. Markie Lawy Texnis Courts, &c., Thomas Frederick Hunt, Ban- 
bury, Oxfordshire. 

866%. Sores for Boers and Suogs, William Harry Dutton, Lime-grove, 
Shepherd’s Bush, London. 

8668. Compination of ConrecTioyERY with Mosicat IyxsTRuments, 
William Robert Lake, Seuthampton-buildings, London.—A communi- 
— from Johann Kluge and Johann Ber ller.—19th September, 
1876. 


$686. Artirici1aL Marsce, Louis Abraham Brode, Glasgow. 
8687. Roap Locomotives, Nathaniel Clayton and Joseph Shuttleworth, 


2690. Steam Borters, Hunter Henry Murdoch, Staple-inn, London.—A 
communication from Emile Béde.—20th September, 1876. 

$695. Securine Grass in Metatuic WixDow-FRaMEs, Robert Hird, Ship- 
ley, and Alfred Calvert, Leeds. 

8705. Wrovcnt Iron or Steet Discs, &c., James Abercrombie Curling, 





Ss, 
8706. TreaTMeNt of Inon and Street, John Heury Johnson, Lincoln’s-inn- 
fields, London.—A communication from Charles Dion and James 


$707 Daivixe Smatt Macuixes, Joseph Brunt, Derby.—2lst September, 
1876. 

8713. - -- gemmmamea Liquips, &c., William Lawrence, St. Mary Axe, 
Loni 


n. 

$717. Becrnerativr Sremens’ Furnace, Ludwig Haarmann, Hanover.— 
22nd September, 1876. 

$720. Epoixcs in Twist Lace, Robert Scott, Cromwell-street, Nottingham. 

3726. Composition or Varwisn, Charles Joseph de Meyer, Alphonse 
Ruidant, and Pierre Joseph Mulders, Brussels.—23rd September, 1876. 

8733. Sarety Locks, Jean Pierre Haffner, Boulevard St. Denis, Paris. 

= — Workiso, George Hunter, Queen’s-road, Battersea Park, 

mndon. 

3742. Sewinc MacuINeERY, William Robert Lake, Southampton-buildings, 
London.—A communication from Jesse Folk. +-25th September, 1876. 

8791. CounTER Pressure to Levers of Enoines, John Henry Johnson, 
Lincoln’s-inn-fields, London —A communication from Victor Alder. 

2799 Goversors for Enoives, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from Pafnuty Chebischef.—29th 
September, 1876, 

3808. Crosinc Doors, &c., James Angelo Fahie, Nassau-street, Dublin.— 
A communication from John T. Foster.—30th , 1876. 

3847. Fotpinc Cuarr, William Henry Percival, Westbourne-grove, Lon- 
don.—4th October, 1876. 

8854. Coat Tuns, &c., Howard Cochrane Jobson, Arthur Henderson Job- 
son, and Henry Johnson, Dudley.—ith October, 1876. 

2917. Supptyine Hor Water, &c., Jules Christian Meinen, Westbourne- 
grove, London.—10th October, 1876. 





communication from Messrs, Jewett and Root.—14th October, 1876. 
4008. Porntina Rops for Wie Drawine, &., John Wakefield, Birming- 
je nee emtreee ‘iia lik ideal Os 

REW PELLERS, J W) > e Strasbor 

Paris.—19th October, 1876. - uae 
4087. Cuanpeigrs, &c., John Thomson King, Liverpool.—A communi- 

cation from John Henry Hobbs. 

4101. Lace, Edouard Simon, Paris.—A communication from the Com- 

pagnie Dentilliere de France.—23rd October, 1876, 

4121. Concrete Buripines, &c., Charles Drake, Sibella-road, Clapham, 

Surrey.—2ith October, 1876. 
on Grinvine Inpia-RUBBER, &c., Juhn Heald, Chorley, Lancashire.— 


Oe. , 1876. 
4419. Mixinc Woots, &c., Enoch un, Alfred un, Isaac 
un, William Dryden, and John William Wilkinson, Morley, near 


8. —15th November, 1876. 
4539. Oprarxinc ALuminium, &c., Edward Archer Wylde, Ladbroke- 
_gardens, Notting-hill, London.—22nd November, 1876. 

4579. Topacco, Robert Thomson and John Porteous, Edinburgh.—27th 
November, 1876. 

4596. Preventine Fravp, John Britten, Camberwell, London.—28th No- 
vember, 1876. 

4822. Lamp Wicks and Burners, Benjamin Franklin Stevens, Trafalgar- 
square, London.—A communication from Henry Clay Scott.—13th 
December, 1876. 

4856. Miuure Stocks for Fertisc Har Bopres, &., Thomas Goodwin 
Knight, Stockport.—15th December, 1876. 

4885. RaIN, John Gebbie, Towghead, Hurlford, Ayrshire, N.B. 
—18th December, 1876. 

4947. Skatine Surraces, Johannes Avetician Calantarients, Scarborough. 
—22nd December, 1876. 

5061. Dryinc Bioop, &c,, Campbell Forrest, Edinburgh, and Alexander 
Forrest, Manchester.—30¢h D. ber, 1876. 

97. Purniryixe Coat Gas, &c , Thomas Atkinson Collinge and Thomas 
Ormiston Paterson, Rochdale.—9th January, 1877. 

129. Compressine INcoTs DURING CasTING. William Robert Lake, South- 
ampton-buildings, London.—A communication from David McCandless. 
—10th January, 1877. 








All ns having an interest in opposing any one of such applications 
should leave parti in writing of their objections to such applications 
~ re eee of the Commissioners of Patents within twenty-one days of 
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ABSTRACTS OF SPECIFICATIONS. 


1677. Suprortine Skaters, J. Edersheim.—Dated 21st April, 1876. 

The ap; tus consists of a platform running on wheels or castors, and 
furnished with a suitable handle which the akater or learner holds in his 
hand while skating, pushing the platform before him. The platform has 
sufficient stability to enable the learner to recover himself by its means 
when in danger of falling. A seat and foot-board may be adapted to the 
—— whereby a second person may be moved over the skating surface 

y the skater. 
a236. eee Bounparies For Lawn Tennis, B. Fathers,—Dated 19th 
‘ay. 6. 

Furnishing a wheel with an absorbent rim to be charged with colour, 

od “4 squeezed out and left on the ground over which said wheel may 
vel. 
2215. Bortiixe Wines, &c., C. T. Marzetti.—Dated 26th May, 1876. 

The invention is for an apparatus applied to the ordinary bottling ta: 
or to one specially prepared for the purpose, and consists of a pn 4 
reservoir into which the liquid flows through the said tap, and from which 
depend two spouts or tubes through which the liquid flows from the said 
reservoir to the bottles. ge me from the reservoir to these spouts 
or tubes are governed by a valve or plug in such way, that in pronortion 
as one passage is closed the other is opened. By this means one bottle 
is being filled at one of the spouts or tubes, while another, which has been 
filled at the other spout or tube, is being replaced by an empty one, the 
flow of liquid being diverted from one bottle to the other alternately, 
without interrupting the flow of liquid from the cask or other source of 
supply. Air tubes are applied to the spouts or tubes to prevent any 
part of the liquid remaining in them after the current is cut off. 
2216. Srasie Fitrincs, 4. McLaren.—Dated 26th May, 1876. 

This consists in fitting a socket piece, having ears or projections on the 
underside, to rest upon a foundation, say of brickwork or masonry, so 
that a space is left for the insertion of bolts which can be fitted into 
radial slots, springing from a central hole in the socket piece, to adjust 
the bolts to apertures or bolt holes in the base flange of an upright or 
column at the end of a partition or division of a horse-stall—such column 
having at its lower end a terminal to drop into the central hole of the 
socket piece to centralise it ; the bolts being then fastened down by nuts 
upon the top face. The invention is applicable to stalls and also to loose 
boxes, and by an arrangement of the parts connected, a stall can be con- 
verted into a loose box or vice versa. 

— a DETECTOR AND Fire-aLaRnM, 4. Arnand.—Dated 26th May, 
‘ 


The features of novelty of this invention consist in constructing a thief 
detector and fre-alarm in such a way that an electric bell shall when- 
ever the current of electricity, which passes through a wire fixed round 
the rooms or prreen. is ken when a door or window is opened. 
Pieces of fusible alloyed wire are inserted at any desired places along the 
elec! , which, on being melted by an excess of temperature, break 
the current and give the alarm. 

a. ree Passack or VEHICLES, H. Bezer.—Dated 26th May, 


provisional specification describes means or a tus posed 


fixed in the “hole by screws flange 
lug and receat Golae 80 arran, that the plug can be fixed perfectly 
=! ot eee or vonage one hd . instantaneously by 
merely © a a revolution by means of 
vided tor that gurpese ee ew pee 
2221. Lusricatina Oms, P. M. Crane.—Dated 26th May, 1876, 
Producing lubricating oils from hydrocarbons by removal of atmo- 
spheric pressure, and distilling at a lower temperature than heretofore, 
anne. > Fornaces, J. H. Sanders and 8. Sanders. Dated 26th 
ay, 
° This Soantien relates to improvements in the fireplaces of puddling 
Watercnygte: meer os ‘+4 


\ y a g <p is obtained from the 
together with the instantaneous combustion of 








fuel, these gases in the 
re] as they are produced ; pro m is alao made for cooling ,the 
walls of the furnace and thereby increasing their durability. 


2223. Corn anp Seep Driit, T. Preece, G. Preece, and H. Preece.—Dated 
26th May, 1876 

In constructing this improved corn and seed drill the inventors 
the box on two brackets attached to the frame behind the main axle of 
the machine. The top lid of the box slides in a groove, so that it can be 
taken out. They also attach a lever to the frame, with the intermediate 
wheel on it stri into the top of the nave wheel attached to the main 
wheel of the e. On the stud coreg | intermediate wheel is 
a second lever carrying another interm: wheel, which strikes into 
the wheel on the seed barrel and slides on the first lever. They also 
a bar attached to the main axle, on which they key three brackets, two 
of which come behind the main axle, to which are attached two other 
brackets attached to a jointed bar; this bar also slips through a link 
connected to the coulter. The other bracket works underneath and 
comes up in front of the main axle, to which is attached another bracket 
to which they connect a lever connected toa bracket fitted to the front 
e of the main frame and passing through a guard and over the top of 

e box, so as to be under control. They also place a crank bracket on the 
end of the bar attached to the main axle which lifts the intermediate 
wheel out of gear of the nave wheel, at the same time the coulters are 
raised by pressure on the lever which passes over the corn box. The foot 
which deposits the corn in the ground is made with air pin holes where 
it is attached to a lever connected to a joint on the joint bar connected 
to two side levers attached to the main axle, and by the rising and falling 
of these levers more or less draught ia given to the coulters. For regn- 
lating the pitch of the box, they place a screw underneath, the one end 
being attached to the box and the other to the main axle. 

2224. Lawn Tennis Baris, R. Hammond.—Dated 26th May, 1876. 

Sheets of india-rubber and woollen or cotton fabric or flock are cut 
into double-tongued shaped pieces, which pieces are afterwards seasoned 
and fitted into metallic moulds formed of semi-spherical portions, in 
which is placed sulphur for the vulcanisation of the india-rubber. The 
moulds are then subjected to pressure, so as to bring the separate parts 
thereof into close contact, whereby the edges of the double-tongue shaped 
Pieces are caused to adhere, and thus form balls. The moulds and balls 
are then placed in a vulcanising chamber for the purpose of vulcanising 
the india-rubber 
2225. Dritixe or Borino Rocks, J. Mawson.—Dated 26th May, 1876. 

According to this invention the drill or boring tool is carried by a rod 

ving a screw thread thereon, and which works through a movable 
bearing. The movable bearing is mounted in a vertical sup or 
frame. The requisite rotary and forward motion to the drill is given by 
means of double ratchet braces attached to the drill rod, 
2226. Rotter Skates, J. A. Walkington.—Dated 26th May, 1876, 

By means of this invention the swivelling or angling motion to permit 
the converging or diverging of the roller axis for describing curves is 
obtained without tilting the footboard, 

2227. Ciinomerers, A. C. Bagot.—Dated 27th May, 1876. 

The novelty of the invention consists in adapting to the instrument 
known as the “ clinometer” a reversible telescope and a prismatic com- 
pass, in such a manner that levels, heights, horizontal angles, or angles 

any inclination or d ion, can, through its instrumentality, be 
taken with accuracy. 
2228. Maxrxo Bricks, 8. Turner.—Dated 27th May, 1876. 

The working parts of the improved machine are contained within a 
cylinder forming the bottom of a pug mill, the shaft of which works in 
a step in its bottom, and is squared and carries an upper and an under 
ci r disc set eccentrically and kept apart by columns and united b 
belts passing therethrough, and united by pins, on which wor' 
friction rollers, around which, and between the discs, is placed a cylin- 
drical eccentric strap, which is thus carried around within the said 
ther with the eccentric discs by the 
revolution of the mill shaft. e cylinder is provided with a lateral 
mouth through which, by this movement, the clay is pressed into a die, 
being caused to do so by a vertical plate connected to the eccentric strap, 
A horizontal plate above the upper eccentric disc causes the clay to 
descend from the pug mill into the cylinder on the mouth side of the 
said vertical plate. 

2229. Treatment or Yarns, FE. Yeo—Dated 27th May, 1876. 

Boiling yarn in oil, tallow, grease, paraffine, Japan wax, and French 
—_. then twisting it into strands laid into soft rope with a heart in the 
centre, 


2280. Beartno Srrinos, G. Spencer and E. S. Stido!ph.—Dated 27th May, 
1876. 


Improved forms of pads or springs used at the ends of laminated steel 
ow ad springs, to absorb the shocks and give lateral play to the carriage 


i. Writtno Desks, F. Smith and J. Smith.—Dated 2th May, 
1876. 


This invention consists in fitting within the pier or piers of writing 
desks or tables, swivelling frames or chambers, divided into pigeon-holes 
or com ments for containing books, papers, or documents, and open 
to one face, so that when swivelled out on pivots or hinges, has this open 
face preferably in a line with the front of the desk, t the user can 
without rising reach the papers in the pigeon-holes or compartments, and 
when swivelled back the open face ia closed in and locked, to cowpletely 
protect the papers or documents. 

2232. Pins, Neepies, anp Hackie Teetu, W. Walker and J. C, Walker, 
—Dated 27th May, 1876. 

Len, of wires are traversed across a parallel grindstone by ecrews, 
into threads of which they are dropped, =| wires being kept in 
position by roller or belt. Shape of point obtained by cam operated by 
ag Slide in hopper regulates feed, Cut to length by shears following 

e dies. 


a. Rock Dritiunec, M. Kennedy and J. Eastwood.—Dated 27th May, 
1876, 


Cylinder sliding in guides on saddle within which piston ia reciprocated, 
Feeding screw engages with nut in —= rod or sleeve, and cylinder 
advances or retires in conjunction with. Automatic feeding is 
described, as well as means for pointing the drill. 

2234. Screewnine or Sivtina, J. Kemp.—Dated 27th May, 1876. 

is visional specification describes an apparatus composed of an 
inclined | openwork cylinder made to rotate on its axis. It has a hollow 
axle or a central aperture at its upper end for the introduction by a ho 
or otherwise of the material to be screened or sifted. As the ma 
travelling to the lower end of the cylinder, the small particles pass 
through the interstices in the periphery, while the larger les find 
their exit at the lower end, which is open. en necessary the supply to 
the cylinder may be regulated. For sifting materials which have to be 
divided into several qualities according to the size of the particles, several 
cylinders may be superposed, the material which issues from the end of 
the top cylinder being conducted to the second cylinder, and so on. 
2235. Breecu-Loapino SMati-aras, 7. 7. Lawden and J. Thomas.—Dated 

27th May, 1876. 

This invention refers to drop-down guns having internal or concealed 
hammers, and consists of arrangements for cocking the said hammers or 





cylinder without itselt rotating 








This 
chiefly of a pivoted transverse beam to be depressed by passing vehicles, 
and of a recording apparatus for aut tically r ding dhe voturn of 
cabs to the yards, so us to have a check upon the drivers and prevent 
their keeping out beyond the time agreed upon. The invention is also 
applicable to recording the number or the times of vehicles passing over 
other places, such as toll bridges. 
2219. Pumps anp Conpensers, R. M. Marchant.—Dated 26th May, 1876. 

This provisional specification describes an improved method of applying 
the expression of heat which is due to the compression of steam, or other 
vapour or gas, to the manufacture of further steam, vapour, or gas from 
the saturating water or liquid supplied to such steam, vapour, or gas 
when under gompression. Such improved method of application is 
based on the discovery of the law, that any vapour or gas can be 
pressed without any thermometrical expression of the increased 
temperature due to its compression ; if during such compression it be so 
saturated with a liquid that all the heat evolved by its compression shall 
be taken up by the liquid and expressed in vapour out of such saturating 
liquid, and that such process can be effected without destroying the 
elasticity or the steam or vapour. According tu the method of effecting 
such result described in the provisional specification, the whole operation 
is confined within pumps which are constructed for the purpose, and 
which com: steam (or other vapour or gas) under water or quid 











press 
saturation, and supply, for example, the boiler of an engine with 
siturated steam. 


fastening the barrels. According to one arrangement the hand lever 
which works the sliding bolt has at its extreme upper end a horizontal 
arm situated te the noses of the hammers. hen the hand lever 
withdraws the bolt, its upper arm operates the cocking arm described 
and the latter cocks the hammer. Or instead of a cocking arm, a i 
slide operated by the upper end of the hand lever is used. Or a slo 
link between the hammers and jointed to the lower arm of the hand 
lever operates upon pegs or cross-pins on the tumblers of the hammers to 
cock the said hammers. Or the upper arm of the hand lever acts upon 
the strikers and the latter upon the hammers. 
2236. Motive Power, WV. Martin.—Dated 27th May, 1876. 

The inventi sists of an imp d method of obtaining motive 
power, being omeney adapted for tram cars and other vehicles. Instead 
of water being placed in the boiler, the i tor pours petrol or other 
oil into the boiler, which, on being heated, becomes a gas or vapour 
which passes into the Fag wag of engine, and which gas or vapour acting 
on the piston of the cylinder, becomes a motive power; the vapour passes 
after leaving the engine into an exhaust chamber conveniently situated, 
and thence g through perforated plates into another c! ber or 
receptacle, or it may be condensed and run into a cistern or vessel in con- 
nection with the engine or engi He prop in the first instance 
steeping coke in the oil for getting up the pressure, which coke or other 
material is placed under boiler; afterwards the exhaust vapour 
supplies the heat as before described, thus dispensing with coals or water 
the invention may be applied to any engines, either cylinder or rotary. 
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The boiler is heated by means of gas jets placed thereunder, which can be 
rents ag ws il 


2237. Steam Enaines, J. Simpson.—Dated 27th May, 1876. 

The present inyention consists in certain improvements w the 
invention for which former letters patent were granted on the 29th day 
of May, 1873, No. 1949. Also in the application of the improved cut-olf 
ve motion described in reference to Figs. 2 and 3 of the specification 
above referred to, to the present invention. Also in the application of 
the hydraulic accumulator described in Fig. 12 of the said specification to 
the present invention. Also in densing , whet 8 or 

pound, the introduction of a supplemental condenser, which is 
brought into operation after the main volume of steam from the cylinder 
has passei to the usual condensers, 


2208. Amonsivo Reooit or Orpnance, L. Raskazoff.—Dated 27th May, 


This invention is chiefly applicable to that class of gun carriages which 
are raised and lowered on rocking arms, and he employs the recoil motion 
of the gun to regulate automatically the load on the discha or 
ee valve ot the hydraulic apparatus used to lift the gun into 

tion. 
2239. Envetores, W. Rull.—Dated 27th May, 1876. 

This provisional specification describes a special form of envelope suit- 
able for advertising purposes. 

2240. Pumps, W. Dennis.—Dated 27th May, 1876. 

This invention has for its object improvements in apparatus and pumps 
for forcing and discha water, air, and other fluids and gases for 
extinguishing fires, and for other useful purposes of the character de- 
scribed in the specification of letters patent granted to William Dennis, 
dated 25th January, 1878, No. 301. 

2241. Stone Breaxina, A. Browne.—Dated 27th May, 1876. 

The features of novelty in this invention consist in employing a series 
of levers side by side in two sets opposite to other, each 
operated on by revolving cams to act as shears ; also in so making the 
said levers that sey peeves four cutting or splitting edges, which can 
be readily brought into position for use when either of the other ed, 
become worn by use : also in corrugating the — of the said levers, for 
securely holding the stones that are to be broken, and for assisting to 
break the same. 
2242. Rotter Skates, FB. T. Smith.—Dated 27th May, 1876. 

The features of novelty of this invention consist in constructing roller 
vkates with two platforms placed one above the other. The upper plat- 
form swivels or rocks upon pins in brackets fixed to the lower platform, 
and the foot of the skater rests on the upper platform, which, as it is 
rocked or tilted sideways, actuates certain levers placed beneath the 
lower platform, and effects ae of the rollers of the skate by 
means of the said levers, to one end of which the rollers are connected 
by a fork-sha) — of metal which swivels ona pin fixed to the under 
platform of skate, 

2243. Vatves, G. Butler.—Dated 27th May, 1876. 

This invention relates more particularly to ball or float valves intended 
for regulating the supply of water or other liquids under high Ve may 
to cisterns and similar receptacles, and has for its a utilising the 

ure of the liquid for assisting the rising of the or float, and the 
maintaining of the valve upon its seat in the most advantageous manner 
in order to j ite i d steadi of action, and obviate the con- 
cussion to which the ordinary apparatus is liable. 
2244. ExuavsminG AND CoNDENSING AND ForminG A PARTIAL VACUUM, 
W. L. Wrse.—Dated 27th May, 1876. 

This provisional specification describes improvements in apparatus for 
exhausting and condensing spent steam from steam engines, and for 
other purposes requiring approximate or a partial vacuum. The im- 
provements relate, First, to an improved condenser and air exhauster, 
designated the pul t d , and which in character resembles 
the class of pumps based on the old principle invented by Savory, and is 
similar in construction to the well-known Hall's pulsometer. The prin- 
cipal characteristic differences between this improved condenser and the 
pulsometer consist: (1) In the addition of a valve located in the suction 
passage just below the suction valves, thus dispensing entirely with a foot- 
valve in the suction pipe. (2) In a peculiar construction of the suction and 
discharge valves. (3) In a peculiar and novel construction of the pump- 
ing chambers, they being of a spherical shape instead of cylindrical, their 
necks projecting from the sphere in the usual manner, (4) In the con- 
struction of the steam inlet valve, which is a circular cone, V-shaped in 
section and hollow inside. The seat of this valve is also a hollow circular 
cone, but its inside is elongated to allow the steam valve to oscillate to 
and fro in the plane which cuts through both pumping chambers; it is 
put separately into the pulsometer and tightened down by the flange 
coupling in a peculiar manner. Inside the cone valve near the bottom is 
a little ball valve, which opens first, and allows a small quantity of steam 
to enter the chamber before the main valve shifte. (5) In the arrange- 
ment of the main part of the vacuum chamber, whereby, withvut altering 
its position, it is detachable from the pumping chambers, thus reducing 
to a minimum the surface of the pumping chambers, which is exteriorly 
in contact with cold water. (6) In the addition of an opening or port 

















gear when the sliver breaks or when the can is the lowering of such 

pinion wheel causing the stoppage of the doffer cy! and feed rollers. 
22568. Arratep Beverace, H. B. Fox.—Dated 29th May, 1876. 

agora eek enema emotes 

me y sugar or r, 

and perfectly clarifying it. By means of a syrup pare otherwise 

ing a given quantity of such cordialised and claritied lime juice 

into an n the same with soda or aérated water. 

The result is that the carbonic acid gas with which the water is charged 

causes the cordialised lime juice to thoroughly intermix with such 


water. 
2254. Packina, A. Beldam.—Dated 20th May, 1876. 

The packing consists of a novel combination of canvas, felt, or other 
fibrous material, and postet sheets of metal, rolled up together in a 
circular or other suitable form of any required thickness. 

2256. Steam Borers, U1. J. Haddan.—Dated 29th May, 1876. 

Economising material, space, and fuel by making boiler 8-shaped. 
Deflecting downwards the crown sheet, Forming feed-water heater 
annular and surrounding the sides of the fire-box. Forming fire-box in 
compartments and feed-water pire along bottom of boiler with inlets, so 
as to allow boiler sediment to be drawn off. 

2256. Rotver Sxares, A. H. Robinson.—Dated 29th May, 1876. 

This invention has for its object the production of a roller skate whicb, 
whilst viding all the re facilities for the necessary gyratory 
motion in a simple manner, shall at the same time be of light weight and 
capable of being manufactured at a cheap rate. 

2257. Air Pistois anp Guns, W. R. Lake.—Dated 29th May, 1876. 
These improvements relate to that class of air pistols and guns in 


which the ectile is thrown by the compre: and are more 
particularly appicabe to arms in Which a spring is used with a piston 
compress 


e air at the instant of nog Rene g parts of the said 

improvements may, with slight variations, used with repeating or 
e arms. 

2258. Lamps, 0. Wollenberg.—Dated 20th May, 1876. 

A triangular ar t of shafts furnished with driving wheels, and 
also with motor wheels gearing into each other, is described. 0: 
rota one of such spindles motion is imparted to all three, and the 
teeth of the driving wheels impinging on the surface of the wick or wicks, 
draw it up or down, causing it to rise or descend uniformly and —. 
To insure more perfect combustion an air pipe Saag Apne e 
centre of the burner and connected to one of i les by a connecting 
piece oar | towards the top and furnished with a frame expander is 
also described. 


2260. Beer Taps, A. M. Clark.—Dated 29th May, 1876. 

This invention comprises a bush which ig let in the head of the barrel 
flush with the surface, and contains a screw thread to receive the dis- 
charging nozzle, and also contains an inside valve, which closes by a 
} gd and by the pressure of the liquor when the nozzle is not attached. 

nozzle contains a screw stem, which screws in against the valve to 

m the tap when the liquor is to be drawn, and screws back and lets it 

p and when the drawing is to be stopped. The portion of the bush con- 
taining the valve screws out when desired for cleaning out the barrel. 


2263. Buuiarp Markers, J. Ashcroft and W. Moseley.— Dated 30th May, 
1876. 


Hands on a dial to indicate the score are caused to move by an escape- 
ment wheel ha teeth actuated by a tooth on the armature of an 
electro-magnet. current being established, the toothed armature is 
drawn back, and another electro-magnet pulls the wheel forward one 
slot by means of a ratchet pawl on the armature, When the current 
ceases, the wheel is held fast. Trembling bells are used on each circuit 
so as audibly to give an alarm whenever used, 

2264. Compinc Woot, Ackroy, Ambler, and Banks.—Dated 30th May, 
187 





This relates to Noble’s machine—First, to those machines in which 
intersecting or inverted combs are used in connection with the small 
circles. Secondly, in the application of a “‘ circle” cleaner. 

2265. Steam Enaixes, W. Inglis.—Dated 30th May, 1876. 

This invention relates to steam engines of the kind in which each 
cylinder has four separate valves, and the improvements have principally 
for their object to diminish the clearance or ineffective space in comnec- 
tion with the exhaust valves, by arrangements which admit of access 
being had to the interior of the cylinder or other parts for examination 
or other purposes in the most convenient manner, and with the least dis- 
turbance of joints or connections or valve gear. 

2266. Lupricatinc Tram WHEELS, W. Thomas.—Dated 80th May, 1876. 

‘The invention of iubricating tram wheels, wagon wh: 
engine wheels, and the wheels of machines, consists 
chambered nave in such wheels divided into compartments for holding 
and retaining the lubricating material which is supplied through a smaii 
tube between the spokes. 

2267. Macnetic Compasses, F. Barker.—Dated 30th May, 1876. 

This invention relates to an improved pocket compass, which may be 

used as a mariner’s floating compass, or as a needle or land compass at 





near the bottom of each of the working ch 3s of the 





pi ; the floating card being for this made removable from 
the 





Each of these openings is covered by a separate valve of any suitable 
construction opening inward. Behind the said valves is a chest common 
to both, from which chest is a pipe leading to the engine, tank, or other 
space wherein it is desired to utilise a partial or a full vacuum. The 
Second part of the invention, as applied to a steam engine, consists of an 
apparatus attached to the exhaust port of the engine, and through which 
apparatus the exhaust steam has to pass. By means described in the 
provisional specification, this apparatus, in connection with the move- 
ments of the engine, divides the steam exhausted from each end of the 
cylinder of the engine alternately into two streams or currents, one 
current being led by a suitable pipe, designated the ure branch, to 
the pulsometer condenser or exhauster, and utilised to operate the same 
for circulating the necessary amount of water. The other current of 
steam is led into the common chest above referred to by a suitable pipe 
designated the vacuum branch, and which pipe is the one above men- 
tioned when referring to the pulsometer condenser. From the 


rpose 
pass needle. The card is also seede Sabena relatively to the 
needle, so that it may be made to indicate the true north in any purt of 
the world. The invention also comprises an improvement more particu- 
larly applicable to the compass card known as Singer’s patent. 

2268. Printine in CoLours, W. Brookes.—Dated 30th May, 1876. 

The object of the invention is to facilitate the reproduction in quantity 
of copies of pictures or representations in varieties of colours or tints by 
the improved use of blocks of colouring matter combined in the order 
desired, so as to facilitate uniformity in the taking of repeated impres- 
sions therefrom, in number depending on the depth or thickness of the 
combined blocks. Various mec cal appliances are brought in aid. 
2269. Friction Cour.ines, J. Duncan.—Dated 30th May, 1876. 

This invention relates to friction couplings intended more particularly 
for use in transimitting motion to centrifugal machines, employed in the 
manufacture of sugar, but is equally applicable in ali cases where fric- 








chest the steam passes through the openings or ports of the pulsometer 
d before tioned, and is there Tee ght into contact with the 
water circula in the said pul ti and is d d 





The action of the apparatus is fully described in the provisional specifica- 
tion. The apparatus may be modified in various ways, It will be seen 
that the different parts of the invention form one common apparatus. 


2245. Stream Encines, A. Craig.—Dated 20th May, 1876. 

The a of an eccentric or crank and lever strap, which 
actuates the valve through the lifter, rod, or spindle, and is adjusted to 
regulate the length of the carry. 

2246. Trimmino Hats, H. Stern.—Dated 29th May, 1876. 

Trimming hat brims with wire and ribbon in the following manner. 
The ribbon, which is stiffened with starch in a similar manner to the hat 
body itself, passes beneath the roller ot a machine into a water reservoir 
where it is wetted, and from whence it is conducted between two sponges 
fixed in suitable positions on the frame of the machine, whereby all the 
superfluous moisture is absorbed and is caused to return again into the 
water reservoir. The ribbon then passes through a suitable folding 
guide, conveniently placed on the frame of the machine, from whence it 
issues and is led, together with the wire first mentioned, between the 
two rollers of the machine, which pressing the mbbon around the brim 
of the hat, which is also previously wetted, thus causes it firmly to adhere 
to the brim. 

2247. CLeaninc Boots anv Snoes, W. Andrews.—Dated 29th May, 1876. 

This invention consists of cleaning boots, shoes, and other articles, by 
= ey of revolving or rotary brushes, driven by a crank and fly- 
whee! 

#2248. Reoistentnc Numer or Passencers, &. 0. W. Whitehouse and 
EB. H. Ti —Dated 29th May, 1876. 

This relates to apparatus in which a type wheel, operated by movable 
seats is employed, and consists in locking the said type wheel by means 
of ratchet and detent or its equivalent, the type wheel being ied back 
to zero position by a spring or weight, and the detent being operated 
from a movable step. The movable seats are constructed in two or more 
pieces. 

2249. Rotter Skates, M. Burke.—Dated 29th May, 1876. 

This consists in securing the roller carrying axles rigidly to the foot- 
stock or stand by bearings or otherwise, and in forming the footstock or 
stand in two parts or pieces hinged together, so that the front portion of 
the~said footstock or stand and roller or rollers secured thereto are 
capable of turning from side to side. 

2250. Capstans, E. B. Ellington.—Dated 29th May, 1876. 

‘This invention consists in fitting the bed-plates of capstans worked by 
fluid pressure so as to slide, and moving the same by rams or screws 80 
aa to give access to the engine below or behind, the pipe joints being, if 
required, fitted to slide telescopically. 
2251. Braces on Suspenvers, H. F. Snow.—Dated 20th May, 1876. 

The features of novelty of this invention consist in mak: or 

penders of different parts of webbings, two of which take hold of two 

of the front buttons of the trousers by means of button straps. ese 
webbings over the shoulders and under the arms to join the other 
two front buttons. A cross webbing unites the above webbing across the 
back, from which depend two other webbings furnished also with button 
straps, which fasten to the two back buttons of the trousers. Adjusting 
buel are provided at every one of the above webbings. 
2252. Carvine Enoines, J. Dean.—Dated 29th May, 1876. 

This invention relates to the construction of carding engines, and 
onsists of an ai nt of mechanism applied to the “ coiler” and the 
inion wh eel lever, for the purpose of lowering the pinion wheel out of 








tion couplings are ag , and it has for its object imparting to the 
machine a gradually accelerating speed, in order to prevent undue strain 
upon the driving straps when starting the machine. 

2270. Inpexine Bisies, A. Dobbie.—Dated 30th May, 1876. 

A series of notches or steps made in the margin of the book at each 
book, division, chapter or subject, having the title of the book, divisicn, 
chapter, or subject printed on the first page of each such step or notch, in 

k or coloured type. 
oure. —— AND Fitinc Woop anp Metat, W. Sanday.—Dated 30th 
‘ay, 1876, 

The apparatus consists of a shooting board, on the sole of which (and 
on which the sole of the plane works) is fixed a board to which is attached 
an “angle-board,” by which the desired angles are preserved. The 
angle-board works on pivots, and is sect at any angle by means of gra- 
duated quadrants. The plane is provided with planing or cutting irons, 
or with tiles or rasps let into the same. By means of this apparatus, the 
work can be performed with accuracy by unskilled persons. 

2272. Rotier Skates, L. P. Noble.—Dated 30th May, 1876. 

To the under side of the foot-plate, near the toe and heel thereof, and 
at right angles thereto, are fixed metallic plates, such plates having slots 
formed therein, which are respectively inclined downwards towards 4 
vertical line passing through the centre of the foot-plate. Within the 
sompastiva pairs of plates are fixed blocks of caoutchouc. The wheels or 
rollers are placed on the end of horizontal spindles or rollers, which are 
rey a through the lower portions of the said slots, and bear > the 

locks of caoutchouc. Upon the foot-plate being canted or tilted on 
either side by the wearer, the blocks of tech are p d by 

spindles or axles, and a radial motion is imparted to the latter, thus 
facilitating the execution of any desired curves or evolutions. 
2273. Acricu.tcraL Dritis, W. Hi and J. He —Dated 30th 
May, 1876. 

This invention consists in the application at the rear of the drill of a 
steering wheel or wheels, in combination with a lifting arrangement for 
turning the drill at the headland and raising the coulters out of the 


und. 
$274. Desks ror Puotoorarusrs, F. T. Burrows and J. D. Colton.— 
Dated 3uth May, 1876. 

ua’ series of screens fitted in a disc pivoted beneath the 
carrier on which the negative is mounted, so that any one can be made 
to cvincide with the opening over which the negative is placed. The 
negative is clamped to a circular carrier fitted to rotate in the desk, so as 
to be readily turned round. The clamps are adjustable in dovetailed 
grooves. An adjustable flector is provided behind the desk, 
with a lamp for night work. The magnifier is mounted adjustably on a 
fixed support, and a pencil sharpener is provided, with a renewable sur- 
face of emery paper or other material. 
aa7s. Gomes Strucrures, C. Attwood and J. J. Potter.—Dated 30th 

ay, 1876. 

According to this invention, grooved bars are fixed to the rafters, 
india-rubber strips being placed in the grooves of the bars. Each of the 
bars is taper, to it of the overlapp 
panes of glass, ¢ longitudinal edges of the panes of glass are supported 
on the india-rubber strips in the described, and are held in their 
places and a water-tight joint formed by top or cevering bars screwed 
upon the lower bars, the top bars being F vop bey and provided with india- 
rubber strips like the bottom bars, © top or covering bars are also 
taper, the wide end of each bar being to receive the narrow end 
of the adjacent bar. The top or co’ bars are thus locked end to 











of the adjacent edges of the 


, vering 
end, the interlocking ends firmly holding the toa —e | edges of the 
panes of a in their places, By this invention the use of putty is dis- 





2276. Spreapinc, Drawine, on Twistinc Hemp, A. V. Newton.—Dated 
30th May, 1876. 
The invention co: chiefly in a drawing head for fibrous materials, 
constructed to effect the drawing of the material under operation by the 
passage of the latter in an undulating course between independent series 
of drawing bars or ribs extending one within the other, and moving in 
concert to effect the draft, 
2277. Wasuine Textite Fasrics, 7. Bvans and W. Deayman.—Dated 
80th May, 1876. 

This invention consists of a tube terminating in a funnel at one end 

ond ae at hing te tae be ployed as a substit =? 8 
inary dolly in was! d. Forcing air into the water an v- 

ing the water through the fabrica. “ 

2278. Srraw Evevartors, J. D. Garrett.—Dated 30th May, 1876. 

inabemcend te peste tole weicmalietel toe tolek oaks 

eleva‘ an permit o' eir usted to any di 

without disturbing the driving ad wn i _ 

2279. Axves or PorTaBLE AND Traction Enoines, J. D. Garrett.—Dated 
80th May, 1876. 

The object of this invention is so to construct the axles for the travel- 
ing wheels of portable and traction engines that they will admit of being 
attached directly to the shell of the boiler, and provide fora circulation 
of air between the boiler and the axles to assist in keeping thelatter from 


C. Ramsden.— Dated 30th May, 1876, 

the links of such chain cables without a weld, 
by coiling the links from a bar of metal lap upon lap. 

2281. Fort, J. C. Ramsden and EB. Highley.—Daled 30th May, 1876. 

This relates to apparatus for securing the combustion of liquid hydro- 
carbon and utilising the heat generated. 

2282. Mera Faprics, J. C. Ramsden.—Dated 30th May, 1876. 

This relates to application for letters patent No. 3110, dated 4th Sep- 
tember, 1875. The metal fabric is formed of sp metal laid together 
with left-hand and right-hand spirals. This is applied for armour plating 
and other purposes. 

2283. Rotier Sxates, G. Warsop.—Dated 30th May, 1876. 

According to this provisional specification each axle carries two wheels, 
they are mounted on on opposite sides of the axis. The wheels 
are provided with spring rings. 

a reece Surprs’ Boats, A. B, Cruickshank.—Dated 20th May, 


A shackle is jointed to each end of a boat by astop joint. The blocks 
at the lower ends of the lowering tackles are attached to rings 
ing counterbalanced hooks which hook into the shackles in the boat. 
The two rings are coupled to one another by a bridle, which prevents 
either of the hooks from disengaging itself unless both hooks are at the 
same time relieved of the weight of the boat. A preventive line is 
attached to the point of each hook, and by these lines the hooks can 
whenever desired be retained from setting themselves free. 
2285. SutpHuRic ANHYDRIDE AND NoRDHAUSEN AcrID, R. W. Wallace.— 
Dated 30th May, 1876. 

This invention relates to the manufacture of sulphuric anhydride and 
nordhausen acid, and to the concentration and fication of sulphuric 
and other acids. It permits the use of retorts of cheap materials of any 
desired size in such manufacture. It permits the division or se tion 
of the distillates and the delivery and transport or removal of the anhy- 
dride in the vessel in which it is received from the still, and the process 
employed in the said manufacture is or may be continuous. 

2286. Prore.tine Vesszts, F. Wilkins.— Dated 31st. May, 1876. 

A ding to this i tion, vessels or ships, or other bodies, are 
vided with small floats, fins, vanes, or paddles, applied in large abe 
to various parts of ships or other bodies, at or under the water or load 
line (by preference) and at other parts under the water. The floats ur» 
attached by horizontal pins to the vessel, and are capable of oscillating or 
turning upwards and downwards by the action of the waves to an angle of 
about forty-five degrees, and their motion or position propels the vessels 
backwards or forwards according to the direction in which the floats are 
arranged. Incalm weather orin harbours,auxiliary power,manualor steam, 
within the vessel, works the floats. These floats may be made of wood or 
metal and may be flat or concave. When the floats are applied to a body 
in water set on a pivot, such body is caused to rotate, and its power may 

icated to an apparatus on shore to which it may be required 
by means of band or other suitable gear. 
7: a UNDER Pressure, M. P. W. Boulton.—Dated 3lst 
‘ay, 1876. 

This invention relates to apparatus wherein oxygen and combustible 
gas are burnt in a chamber under high pressure, the heat evolved being 
tmaade to generate vapour from a liquid for working anengine. According 
to the present invention the Fae of gases is regulated by a governor, 
and the mixing thereof is effected in two operations, the whole of one 
fluid being first mixed with a portion of the other the remainder of which 
is added in a second chamb The bustion is effected in a cham- 
ber of refractory material, and the products of bustion are made to 
pass among asbestos, on to which the liquid to be evaporated is made to 
flow, or the liquid strikes a plate so as to be deflected in a thin film across 
acurrent of hot gases. The mingled current of liquid and other gases 
passes through a passage of varying area or through asbestos, so as to mix 
the same intimately until the liquid is all converted into vapour, or the 
gases pass over shallow layers of the liquid, or they are made to bubble 
through the same, and the mixed gases and liquid spray are made to pass 
through asbest evap the liquid. For generating the inflam- 
mable vapour the vessel containing the same is heated eitaer by a flame 
or by the waste fluid escaping from the engine. 

2289. ComsineD Spoon anp Fork, J. Foot.—Dated 31st May, 1876. 

Describes an ordinary handle having one-half of its upper part formed 
like a fork and the other half like a spoon; also describes combining a 
knife therewith. 


2291. Moutpine Prastic MaTERIALS, J. Wood.—Dated 81st May, 1876. 
Revolving rollers are used in combination with moulds of brass, 
or other material to mould the clay into form. Moulds of ice are 
2292. Erecrine Graver Brivcss, F. Beatti.—Dated 31st May, 1876. 
the the erection of 
sustain the 





2280. ‘Cuarx Castes, J. 
This relates to forming 

















have been lifted a stage. 
—-" Se.r-actine TempiLes To Looms, 7. Holroyd.— Dated 31st May, 
1876. 


There are two temple rollers, one taper or cylindrical. Arrangement 
described for taking up slack material; a check pawl prevents return of 
woven material. List hooks are dispensed with. 

2294. Wasnine Woot, W. P. Thompson.—Dated 31st May, 1876. 

A vat or tank for cuntaining the liquor is provided at one end with 
squeezing rollers. The fibre floating on the liquid is caught and carried 
forward to the rollers by three toothed frames called carriers, the first 
feeding to the second, and the second to the third, which latter gives it 
up to the rollers, By means of an injector or pump a stream of water is 
sprayed over the fibre as it enters the tank, and again just as it is enter- 
ing the rollers, for the purpose of hing it more eff: ly. 

2295. Froor Croru anp Water-PRoor Coverine, J. S. Norrie.—Dated 
Blst May, 1876. 

The invention relates to the use of asphalte or other bituminous matter 
in combination with cotton or lin: oil, or other suitable oleaginous 
substance, with textile or other fabric, for the production of a fabric 
adapted as a covering for the floor, or for roofs and other surfaces. 

2296. Measunrine Corn, &c., D. Henderson. —Dated 31st May, 1876. 
provisi: specification describes 4 machine composed 
bottomless drawer situated below a hopper. 
back fixed to a top piece behind it, and the position of this back can be 
regulated so that the drawer can be made to hold any given quantity. 
The drawer can be moved in and out between guides on a fixed bottom. 
The drawer having been gauged to the desired capacity is pushed under 
the hopper, and becomes filled therefrom with the corn or other sub- 
stance. It is then pulled forward beyond the fixed bottom and discharges 
its contents into a spout or shoot, and thence into a bag or receptavie. 
During this movement the top piece attached to the movable back forms 
a bottom to the hopper and prevents any corn escaping therefrom. The 
drawer is then returned, becomes again filled, and so on. A roller 
mounted in spring bearings is fitted at the bottom of the hopper to allow 
large substances to be easily and quickly passed through. Sometimes, 
instead of having the back of the drawer adjustable for different 
quantities, separate measures are used, the one of the required size being 
placed in the drawer. 
2297. Currine Fasrics, &c., B. F. Langlois.—Dated 31st May, 1876. 

The provisional specification describes an apparatus composed of an 
endless band saw carried over three pulleys, two of which are situated, 
the one above and the other below the point of cut, while the third is at 
the back of the apparatus, at sufficient distance to give large space for 
work. The pulleys turn on points or centres so that friction is reduced 
toaminimum. A grooved guide roller likewise turning on points or 
centres is placed a little above the point of cut to guide the saw. 

2298. Ro.uer Buinp Corps, G. Andrews.—Dated 31st May, 1876. 

The device consists of a spring rod enclosed in a case, and having at 
bottom a grooved knob on which the blind cord is held, or a pulley may 
be substituted for the knob on the end of the rod. 

2299. Gas Meters, J. H. Johnson.—Dated 31st May, 1876. 

It is well known that wet gas meters as they are customarily con- 
structed are subject to variation in measurement in consequence of the 
loss of water by evaporation and other causes, by which means the water 
line in the meter is lowered. This lowering of the water line or decrease 
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of water in the meter causes the annulus and outlets of the measuring 
drum or wheel to become enlarged, and consequently to pass or measure 
more than the proper quantity of gas in proportion as the water line falls 
below the proper water level. The object of this invention is to remedy 
this defect by constructing the measuring drums or wheels of wet gas 
meters so as to render the same sufficiently self-adjusting or self-regu- 
lating for all practical purposes, at the same time enabling them to work 
as easily, or nearly as easily, as when constructed in the ordinary 
manner, " i 
2300. PortaBie Fountains, J. Needham.—Dated 31st Moy, 1876. 

According to this invention the fountain is composed of a cylindrical 
case or body forming the water reservoir, and an inner sliding cylinder 
having near the upper part a water chamber and beneath it an air vessel, 
pipes in the water chamber c icatiug with the air vessel. In the 
middle of the water vessel is the delivery pipe or jet of the fountain, the 
case or body being filled with water, scented spirit, or perfume, or other 
liquid ; the inner cylinder is raised in the said case. The water chamber 
is thereby filled with water or liquid by the opening of a valve above it. 
The valve being closed, the inner cylinder is pushed or depressed to its 
full extent into the case and the air compressed in the air vessel. The 
compressed air passes by the air tubes described to the top of the water 
vessel, and by pressing upon the water therein forces it through the 
central delivery pipe or jet of the fountain, the f in being main- 
tained in action so long as there is water in the water vessel. Instead of 
depressing the inner cylinder after the water chamber has been filled 
with water, the said inner cylinder may be allowed gradually to descend 
by its own weight, or a weighted, tightly-fitting piston may be used to press 
before it the water in a cylindrical case through a cen or side pipe in 
connection with the jet or delivery pipe of the fountain. 

2301. Woop Pavixe, C. BH. Green —Dated 3ist May, 1876. 

The roadway is first laid with sand, on which the wooden blocks are 
placed in rows across the street: between each row a wedge or wedges 
are driven; the crevices left above the wedges are filled with concrete 
and thoroughly rammed. The whole surface is then floated with tar and 
sand spread over it. 
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6. 
one. Hypraviic Macuinery, W. R. Lake.—Dated 9th September, 
S76. 

This relates to hydraulic elevators, and consists in overcoming friction 
by making the water in the main or tank counterbalance the car; in the 
method of securing the packing, and in a peculiar construction of cross- 
head. The main feature of the invention 1s the arrangement of a small 
cylinder within the main cylinder, which is always under pressure from 
the main; the pressure in,which balances the lift car so that the latter 
cannot at any time drop suddenly. 

3563. Corron Openers AND CLEANERS, S. D. Keen.—Dated 11th September, 
1876. 
This consists mainly in the arrangement adopted for regulating the 
admission and direction of currents of air into the machine, and of 
ating the position of the separator grill. Also in combing with a 
set of drawing rolls and a beater, and adjustable mote board; and im a 
set of condensers and drawing rolls, and inclined drill, the most impor- 
tant features being the bination of a deflector wing with a blast 
regulator and with a separator; in the arrangement of separator with 
cross-shaft, by which the former are adjusted. Also in the combination of 
a beater and drawing rolls driven at different velocities, with an 
adjustable mote board. 
3564. Pistow Packine, B. Hunt.—Dated 12th September, 1876. 

This is a form of metallic packing for piston and other rods, and consists 
of, First, a disc fitting the bottom of the stuffing-box and the 
Secondly, a thin cylinder fitting the stuffing-box and the rod by means of 
a central diaphragm formed with the cylinder. Thirdly, of two pairs of 
discs, each cut into four parts, and when held together with spring rings 
fitted within the thin cylinder. The gland, a very short one, is flat- 
ended, and fits down upon these discs, which are drawn up towards the 
rod as they wear by means of the encircling springs. 

3584. Rrraiceratons, E. B. Smith.—Dxted 13th September, 1876. 

Relates to refrigerators for cars, ice houses, &c., and consists principally 
in forming the preserving chamber of dead air cells made in sections, 
each of which contains several independent cells. There is also an 
arrangement of uptake flues for conveying foul air away, a blast of air 
being driven through these when the doors are closed. Antiseptic 
absorbents, such as charcoal, are used, and special receptacles are used 
for containing these and the iee. The structure is principally of wood, 
but the preserving chamber, and ice and absorbent receptacles, are of 
me 
3593. Preservine Foon, B. Hunt.—Dated 13th September, 1876. 

This ists of a bination of special apparatus and vessels, in 
which alimentary matters, such as meat, are submitted to action of cold, 
sulphurous and other gases, and to gases under pressure. Means of 
placing the food first in a vacuum are employed, and apparatus for the 
production of the y gases are described. 

3504. Rerriceratine, F. P. £. Carré and £. J. Taaner.—Dated 13th Sep- 
tember, 1876. 

This consists in improvements in ammoniacal refrigerating apparatus. 
A series of vessels are described for producing ice consisting mainly of 
cylinders enclosing smaller cylinders and coils of tubes, in which different 
uncongealable liquids are circulated. Different arrangements are descri 
for making ice in vacuo, and all are to have the preservation of organic 
matters for their main object. Drawings would be necessary to describe 
the invention. 


3595. Comprse Woot, J. Holden and J. F. Holden.—Dated 12th October 











1876. 

Relates to improvements adapted to square motion machines, in which 
the wool is charged in a circular retary comb, the fibres forming an exter- 
nally projecting fringe which travels in front of the stationary part of a 
square motion machine, by which, however, the tuft at the centre of the 
circumference is not so well combed as the outer portions, and to over- 
come this the inventor uses a small supplementary comb, bent to the 
circumference of the circular comb, and this comb, being placed above 
those of which the square motion is composed, is brought rapidly down 
into the tuft close te the circular comb just when each square motion 
comb has been drawn a sufficient distance from the circular comb to 
admit of its insertion. It then follows the horizontal motion of the 
latter, rises, when at the end of the stroke, and returns horizontally to 
its previous position ready for a new stroke. 

3606. Paper Barnets, &c., W. H. Murphy.—Dated 14th September, 1876. 

This consists in making paper barrels or packages having a bilge, in 
two or more segments, by means of special upparatus operating upon 
paper or straw board, either damped or taken from the wet machine in 
the paper mill The boards are subjected .to pressure between two 
heated concave and convex dies, and being dried while under pressure, 
they preserve the impressed form ; and asin the case of barrels, the two 
halves are joined at their longitudinal edges by fitting into a pair of bent 
fillets grooved at each side (just as two adjacent panes of glass fit into 
grooved leads), into which they are firmly held by means of hoops, which 
also hold the head and bottom in place. 

3652. Axies anp Axte-noxes, W. R. Lake.—Dated 21st September, 1876. 

This consists in placing a spiral spring at one or both ends of the axle, 
between the collar and axle-box end, and between the nut and axle-box 
end. This is for the purpose of avoiding the rattling noise due to lateral 
shocks and to prevent wear. 

3672. Barres Heaps, W. Murphy.—Dated 19th September, 1876. 

Two semicircles of wood are placed within the end of the barrel, thus 
forming a circle, the internal upper edge of which is rebated forthe receipt 
of the barrel head or centre piece, which is — thereinto, and heid 
in place by securing ring segments, also of wood, cver the periphery of 
the centre piece by means of screws passed through the segments (in the 
direction of the axis of the barrel) into the first-named ring. 

3703. Rotter Skates, W. Clark.— Dated 21st September, 1876. 

This consists in placing a roller at the fore and aft parts of the foot- 
stock, with axes fixed transverse thereto, and in using beside these 
rollers a pair on each side, but a little to the aft poe | fore of them 
respectively, or in all six rollers to each skate. The latter's rollers have 
also fixed axes, but they converge towards each other on each side, so 
that the skater may proceed in a right line direction, or may describe a 
curve of fixed diameter. 

3763. Pumps, 7. and J. W. Blundell and F. Holies, — Dated 2ith 
September, 1876. 

This consists in working three or more pistons in one pump barrel, so 
operated by cranks or eccentrics as alteruately to approach and recede 
from each other, the piston-rods of two pistons ing through the 
pistons of one or two others, some of the r being necessarily 
out of the centre of the pistons, but the arrangement secures 
simplicity in valves. Part of the invention relates to bilge pumps, the 
heads being made to form the valve chambers, or by making them loose, 
to act as delivery valves. An arrangement is also described by which 
two pistons have a quadruple action, and the necessary number of valves 
reduced to one-half. 

3766. Weicuinc Macuine, J. Mackenzie.—Dated 27th September, 1876. 

This refers chiefly to the main lever of weighing machines, to which 
is attached apparatus for recording the weight of vehicles and heavy 
articles aut ically, and ists in recording mechanism actuated by 
a rod connecting it with a double quadrant, one part of which is made 
with a variable radius, so that the application of this principle admits of 
dispensing with small weights, as the one used operates differentially. 
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$778. Lusricants anv Packtye, H. P. Scott and B, H. Zerbe.—Dated 28th 
September, 1876. 
This ‘ists in the appli of mica for both packing glands and a 
lubricant. The mica is heated, put into water, ground, mixed with oil, 
grease, &c., and applied to parts to be lubricated. When used as a 
packing it is mixed with cotton, hemp, &c. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THERE is a decided lull in the iron business of Staffordshire. 
Neither in Birmingham to-day nor in Wolverhampton yesterday 


JAN. 26,.°1877. 


any of the goods threatened with confiscation, as in all probability 
the shipping documents alone would not be accepted by the’local 
authorities as conclusive proof. At the same meeting a letter 
was read from the Associated Chamber of © ce with refer- 
ence to tradesmarks in Denmark, the Netherlands, and Sweden. 
With reference to Denmark, it appeared that there had been no 
change in the legislation on the subject since 1872, The Danish 
criminal law, however, provided punishment by fine for piracy of 
trademarks. In Sweden and Norway there had been no legislation 
on the point since 1872, and it was advised that, foreigners wish- 
ing to secure themselves against the infringement of their righ‘s, 
should cause a notice to be inserted in the official Government 
papers, both in Sweden and‘Norway, describing their trademarks, 
it appears that further legislation in favour of foreigners was in 
contemplation in these countries. In the Netherlands, too, no 
J selats 











were the usual weekly meetings attended with much b in 
any class of the products either of the blast furnace or the mill 
and forge. Pig and finished iron were alike at a discount. 

Taking South Staffordshire and East Worcestershire asa whole, 
its finished iron trade has not been in a less satisfactory condition 
for two years than this week finds it. Prices have never been 
lower during that time, and makers have never been more disposed 
to meet consumers’ views; but customers are shy, and satisfy 
themselves with buying only enough to meet their requirements. 

A few leading houses whose quotations have so large an influ- 
ence on the market still require from £9 to £9 12s, 6d. for marked 
bars. - Boiler plates were quoted by some firms at £11 and upwards, 
but a capital brand was procurable at ten guineas. 

Common finished iron was in abundant supply both to-day and 
yesterday, but without securing much business, As to this class 
of iron likewise the quotations are favourable to consumers, who 
to-day might have bought large quantities of merchant bars at 
£6 15s, The quotations ranged according to quality from that 
figure up to £7 10s. foriron of this class, 

Nail sheets were still plentiful at figures varying with the abun- 
dance of supply in the hands of individual makers. Merchant 
sheets were to get at £8 10s. There were transactions at 
slightly less money, whilst firms of standing were still requiring 
£9 10s. for singles. 

Australia isnot buying much finished iron, either black or gal- 

i The advices from that market are that during a month 
past galvanised sheets have not sold much more freely than in the 
previous month. Ordinary brands, the produce of South Stafford- 
shire, had moved slightly at £26 for 26 gauge, and best brands had 
done but little at from £27 to £27 10s. Fencing wire was moved 
off at £15 and £16 to £17 for No. 6, 7, and 8. Bar and rod iron 
has maintained a steady quotation of from £10 10s. to £12, but 
the business done in the month has not been large. Sheet iron, 
apart from the galvanised, has moved off only quietly, and the 
quotations at date of mail were a shade easier. Nos. 8 to 18 
assorted were bringing £12 10s., whilst assortments of 20 and 26 
were offered at £15 10s. Plates were dull at £11 to £13; hoops 
brought £11 to £12. There had been some moderate sales in plates, 
but for hoops the demand had considerably fallen off, and only 
few sales had been made during the month. 

Here and there a little more is doing for India, but generally the 
i on account of that dependency is but tame for iron of any 
class. 

An odd shipment or two is still being made to Canada, but 
that market continues to be largely affected by the American com- 
petition and also by the financial exhaustion arising out of the 
commercial distress which has lately distinguished it. Some 
galvanised sheets are being shipped to the Cape; but in less 
quantities than some time ago, owing in much part to the nervous- 
ness felt by the store-keepers touching the anticipated troubles in 
the interior. 

Pig iron ranges from £4 5s. and £4 10s. per ton for hot blast, 
to £5 10s, per ton for cold blast if made from South Staffordshire 
ironstone, but if in the production there is used a mixture of 
hematite hydrate and Northamptonshire ores, it can be bought at 
considerably under the above quotations, Cinder pigs are from 
£2 15s. to £3 15s., according to quality. There are now in 
operation in South Staffordshire only 60 blast furnaces out 
of 149 built, so that the production of pig iron falls short 
of the demand, and large quantities are still being sent into this 
district from other markets. These importations are considerably 
in excess of current requirements, and are due to the easy prices at 
which a short time since purchases could be closed. Consumers 
were upon "Change in both Birmingham and Wolverhampton who 
were known to have puchased scarcely half into the current quarter. 
With these people agents tried to do business, but without much 
success, since they believe that before they need to re-enter the 
market the price of foreign pig iron will have dropped to a figure 
below that at which the bulk of the recent transactions have been 
entered into—in truth, this view is beginning to be shared by con- 
sumers who need not purchase. To-day Middlesbrough pig iron 
might have been got easily at from 6d. to 1s. under some reduced 
quotations of last week ; the offers were, however, almost confined 
to iron in second hands, the sales by makers being enough to justify 
them in increasing stock at present rather than take less money 
than they have been quoting within the past three weeks. 

Good Derbyshire pigs were to be bought, but not under £3 2s. 6d. 
At that figure makers were so firm that if buyers had been pre- 
pared to purchase several thousand tons in an order they could not 
have placed their orders at less money. Buyers, nevertheless, 
intimated that Derbyshire pigs had lately been 2s. tid. cheaper, and 
that they had little doubt that they should by and by be able to 
buy again at 60s. 

Agents freely offered pottery mine required in the forges. 
figure was 19s. per ton. This is an increase of 2s, 6d. upon the late 
minimum. No transactions of note were recorded, 

Ironstone, the produce of the district, was to be had to-day at 
from 14s, to lés. perton of 22 cwt. delivered into boats, Very 
little is realising the higher figure; but some fair deliveries are 
being made between it and the minimum. The majority of the 
transactions approach nearer to the minimum than to the maxi- 
mum. 

The coke trade is languid. Gas qualities were to be had sent 
from a distance at as low as 12s, 6d, per ton, At that figure they 
are pressed upon consumers, who, however, find it difficult to buy 
from local firms under 14s, a ton. Gas cokes are mostly abundant 
at this time of the year. South Wales was easy at from 15s, to 
22s,, and Derbyshire at from 16s. to 19s. 

Prices for good thick coal remain firm, upon the basis of 11s. per 
ton for furnace coal, but inferior qualities are being sold at from 
1s, to 2s. a ton below the standard fixed upon by the Coalmasters’ 
Association in April last. Forge samples were plentiful at from 
7s. 6d. to 8s. 6d. 

The colliery owners in the Tipton district were on Monday 
appealing against the new draught award assessments upon which 
the next rate for underground drainage of that part of South 
Staffordshire is to be based. There were seven firms who appealed. 
Amongst them were the Earl of Dudley and the Patent Shaft and 
Axletree Company. Both showed that, at a very heavy outlay, 
they were draining their own collieries and largely relieving others. 
Tn some cases total exemption was asked for, but total exemption 
was not granted in any one instance, it being found, upon rigid 
scrutiny, that no appellant’s property was intact. 

The general industries of Birmingham and the surrounding 
neighbourhood are without much improvement. 

The bale ae pay re Chamber at its meeting on Friday of last 
week considered a letter from the Foreign-office, in which it was 
set forth that the acting British Consul at Baranquilla had been 
instructed to protest against the confiscation of any British goods 
at that port, on the declaration of the consignees that such goods are 
the Lond Jide property oi British subjects, and on the production 
of shipping documents confirming such declaration. The docu- 
ment urged those who traded with that part of Columbia to 
send without delay to their consignees at Baranquilla statu- 
tory declaration of their claim ‘to the bond fide ownership of 
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leg had taken place since 1872, and the law did not appear 
to be at present effective for the protection of trademarks. It 
was hoped, however, that in this case also further legislation 


would shortly take place on the subject, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THERE has only been a very limited inquiry for any descrip- 
tion of iron in this, district during the pass week, whilst the 
large quantity offering in the market is a pretty clear indication 
that for the present at least, notwithstanding the small number 
of furnaces in blast, the production has very considerably over- 
stepped the demand, Large consumers for the most part seem 
to have satisfied their immediate requirements, and they are only 
small lots that are moving in the market. On the other hand, 
merchants who have been making speculative purchases for a rise, 
and find the iron stays with them, are endeavouring to force sales 
in the market in order to meet their engagements with makers, 
and this is causing a downward tendency in prices ; but there is a 
feeling here that with a settlement of the Eastern Question a very 
fair revival of activity in the iron trade of this district might be 
looked foward to, f 

In Lancashire iron there is not much material change to notice. 
Makers are still doing very little in the shape of securing new 
business, owing to the large quantity of cheap iron which is offer- 
ing in the market from other districts. It is reported that 
upwards of 20,000 tons of cinder pig, to which I have referred in a 
previous notice, has been sold in this district within the last few 
months, Although it may be doubtful whether so large a quantity 
has actually found its way into this district, it is certain that 
there has been a sufficient amount disposed of to seriously affect the 
market for the higher priced local makes. The cinder iron which 
has been largely used by founders for mixing purposes in. common 
castings has been offered at such an extraordiuarily low figure that 
other brands have had little or no chance of competing, except where 
consumers have been compelled to use a better class of iron, Not- 
withstanding, however, the competition with which they bave 
had to contend, Lancashire makers show little or no disposition to 
give way, and no downward move in the list prices has yet been 
made; the complaint being that those now quoted leave no real 
margin for profit, and they prefer to keep more than half their 
furnaces out of blast, rather than enter into unremunerative 
engagements, For delivery into the Manchester district the quota- 
tions remain at about 56s, 6d, to 57s. 6d. per ton for No, 3 
foundry, and 55s. to 56s. per ton for No. 4 forge, less the usual 
24 per cent. 

With regard to Middlesbrough iron offering in this district, it 
is difficult to say what are the actual prices which have been 
accepted in some cases, as holders of second-hand lots appear to 
have been forcing sales on the best terms they could obtain, and 
there have been some very cheap parcels offering in the market. 
G.M.B.’s could be readily bought at from 53s, 9d. to 54s. 3d. per ton 
for No. 3 foundry, and 52s, 3d. to 52s. 9d. for No. 4 forge, but for 
choice brands makers ask about 1s, per ton more. 

For Lincolnshire iron there has only been very small inquiry in 
this district, and there is little or nothing to report with regard to 
this brand, prices nominally being about the same as those last 
quoted. 

The finished iron trade is quiet, and the tolerably fair demand 
which was experienced a short time back seems now to have fallen 
off. Most of the forges, however, are fairly engaged for the pre- 
sent, and prices, as a rule, are maintained, but there are a few 
makers who appear anxious to secure orders, and for good speciti- 
cations small concessions might, no doubt, be obtained. For deli- 
very into the Manchester district, quotations remain at about 
£6 15s. to £6 17s. 6d. per ton for Middlesbrough, £6 17s, 6d. to £7 
for Lancashire and Sheffield, and about £7 per ton for Stafford- 
shire bars. Founders, engineers, and machinists continue very 

uiet. 

9 The coal trade continues very depressed ; the demand for a)l 
classes of fuel is very limited, and stocks ate accumulating at the 
pits. There is a general downward tendency in prices, and to 
effect sales in bulk considerable reductions on the nominal list 
prices are being made. Good Arley coal at the pit mouth can be 
bought at from 10s. 6d. to 11s. per ton; Pemberton four-feet at 
8s. 6d. to 9s.; and common coal at from fis. 9d. to 7s, 6d. per ton. 
In engine classes of fuel there is a good deal of competition, burgy 
at the pit mouth can be bought at from 5s. to 5s, 6d. per ton, and 
ordinary slack at 2s. 9d. to 3s, 6d. per ton. 

The proposed Coal Association for Lancashire, to which I 
alluded last week, is beginning to assume a definite shape. Cir- 
culars have been issued calling a meeting of the whole trade 
throughout Lancashire to be held in Manchester next week, and a 
set of rules has been drawn up for consideration. According 
to these the proposed association is to be named the “‘ Lancashire 
Coal Association ;” its object is to be simply the “ protection and 
mutual benefit of the coal trade generally ;” and one of the rules 
a prohibits the introduction of any question as to the price 
of co: 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE week has passed over very quietly, and there are still no 
signs of any particular change for the better in the iron trade 
proper. In some quarters there is certainly the hopeful feeling of 
which I have spoken several times recently, but realisation is as yet 
deferred, and appears to be still a matter of the future. Several 
public utterances hereabouts within the past few days have had 
reference to the matter—amongst them being the expressions of 
opinion by Mr. George Wilson, managing director of Charles Cam- 
mell and Company, Limited, and Mr. Edward Tozer, of the 
= wg steel and rail-making firm Tozer and Hampton, Phenix 

orks, 

Mr. Wilson spoke at a dinner given at Penistone, and said that 
he was afraid there would be no material improvement in trade 
this year. He also mentioned that ‘there was one thing which 
was always overlooked in reports on trade matters, and that was, 
that whereas the selling price of iron was £7 10s, per ton, the 
American duty alone was £6 per ton, If the Americans would take 
off the duty, then we would goin andcompete withthem.” Mr.Tozer 
remarked, at a dinner of a similar kind, that there were indica- 
tions of a revival, and in this he was confirmed by other gentlemen in 
the iron trade, who held the opinion, notwithstanding the dulness of 
the two Staffordshire quarterly meetings. I have pleasure in 
quoting these opinions, because the gist of both of them, notwith- 
standing their apparent contradiction, is precisely what has been 
held in these reports for some time past, 

Whether the iron trade revive or not in the immediate future, it 
is, at all events, pretty clear that we are on the eve of a rise in 
the prices of Bessemer steel and rails. Two or three of the leading 
concerns of that kindin South Yorkshire are now fully engaged, and 
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others which have been doing next to nothing for some time are 
now better engaged on rails, At two of the oldest establishments 
no special exertion is being used to secure rail orders at pessoas but 
8 soon as another 10s. has been put on the current quotations, orders 
wil] be taken. ‘Chis view of the matter is also strengtheneu by the 
reports which reach us from South Wales, where tb ironmasters 
are stated to have recently secured heavy Australian contracts. 
There is, of course, no strict relevancy between the iron and steel 
rail trades, but it is certain, at any rate, than when the former is 
busy the latter have better chances of success, At present steel 
rails are being done at very low prices, the current quotations being 
£7 to £7 10s. per ton in trucks, or slightly more f.o.b, Hull or 
Liverpool. Water carriage to Hull is now favoured, as being 
cheaper than by railway. 

Ordinary pig iron continues firm, and there have been several 
good sales of foundry brands within the week. 

I hear that some of the North and East Derbyshire iron smelters 
are pushing their productions in Staffordshire and Lancashire 
with.a considerable amount of success, notwithstanding the close 
competition of the home makers in those districts. 

In ordinary merchant iron there is still nothing doing, and up 
to the time of writing I hear of no alteration in prices. Common 
bars are offered at a trifle over £6 per ton, or delivered in Man- 
chester or Liverpool at £6 5s., yet these low figures do not appear 
to attract buyers to any appreciable extent, 

The death is announced of Mr. William Fowler, J.P., of Whit- 
tington Hall, Chesterfield, and Pall-mall, London, Mr, Fowler 
was one of the original proprietors of the Sheepbridge Coal and 
Ironworks, and afterwards chairman of the company, which 
acquired and now carries them on. “He was also closely connected 
with other ironworks enterprises in Spain, Wales, Scotland, and 
South Yorkshire, and had an interest in several coal mines outside 
tis locality, 

I understand that John Brown and Co., Limited, have not 
resumed the working of their. Swinton forges, where there were, 
up toa short time.ago, twenty-eight furnaces, It is stated, indeed, 
that there is no likelihood of the place being re-started at present. 

Messrs. Jessop and Son, Limited, have now completed the 
transfer of their branch establishment at the Park Works, Shef- 
field, to their central—and now sole English—works at Brightside, 
the change having been effected in order to economise expenses. 

Mr. Alfred Allott, who recently presented a petition for liquida- 
tion, with £210,000 liabilities, under circumstances detailed in THE 
ENGINEER at the time, has again assumed the head of the account- 
ancy firm of Allott and Co., from which he withdrew just prior to 
the presentation of his petition, He now announces his intention 
of ‘devoting himself to his profession.” It will be remembered 
that Mr, Allott was largely interested in various iron and coal 
concerns in this country and in America. 

In cast steel a little more is doing just now, owing to the fact 
that the cutlery and other local users have been making their pur- 
chases for the quarter. 

A dispute which had arisen in the machine knife trade at 
Hackenthorpe, near Sheffield, has been settled by mutual con- 
cessions. 

The coal and coke trades are so utterly uninteresting and dull 
that it is a thankless task to offer any comment upon their con- 
dition. Very few of the local collieries are working more than 
three and a-half er four days weekly, and at the majority hardly 
three days is averaged. Numbers of men are being discharged, 
both in South Yorkshire and Derbyshire, the production being 
still greatly in excess of the demand. Prices are on a purely 
nominal basis, and must almost inevitably go lower. 

Advance sheets of the bulletin of the American Iron and Steel 
Association received to-day give closely approximated returns of 
pig iron production in the United States during last year. The 
total is 2,050,000 tons, or 250,000 less than 1875, Instock in hand 
on New Year's Day, 660,000 tons; 100,000 less than at the 
beginning of the year. Pennsylvania and Ohio produced over 
half of the whole, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE has been less activity exhibited in the iron trade during 
the last few days. Indeed, it may fairly be said that trade is now 
duller than it has been for several weeks past. Buyers are not for 
a moment disposed to give the rates required by makers, and, on 
the other hand, makers are not inclined to abate their prices, not- 
withstanding the efforts made by interested parties to “ bear” the 
market. There is, in short, a real dead-lock in the pig iron trade, 
and as the furnaces are, in the meantime, continuing to produce 
the average quantity of iron, it is reasonable to conclude that more 
than usual is going into stock, The makers quote No. 3 at 46s, to 
46s, 6d, per ton, and No. 4 forge at 44s. to 44s. 6d. 

Since my last report, the North of England Industrial Iron and 
Coal Company, who have blast furnaces at Carlton, near Stockton, 
ironstone mines at Aylesbury, in Cleveland, and collieries at East 
Howle, have held their annual meeting. It was reported that a 
fair profit had been made on pig iron, that the output from the 
Aylesbury ironstone mines had been reduced, owing to slackness of 
trade, and that the current accounts exhibited a profit on the 
working of the East Howle Colliery. Mr. Thomas Kirk, of Stock- 
ton, was appointed managing director, in the place of Mr. H. C. 
Briggs, resigned, and it was resolved to alter the name of the 
concern to that of the Carlton Iron Company (Limited), it. being 
considered that, as the industrial partnership system had been 
es ge the old name of the concern was no longer appro- 
priate, 

The Whitburn Coal Company, who have spent the last two and 
a-half or three years in sinking for coal on the coast between 
Sunderland and Shields, and within a few feet of the German 
Ocean, but who, from the immense feeders of water to be dealt with, 
were compelled temporarily to abandon the enterprise, after incur- 
ring an outlay of more than a hundred thousand pounds, have 
again resumed sinking operations on the Belgian system, which 
has been recommended by Mr. Daglish and Mr. Lindsay Wood. 
It is expected that by the new mode of sinking, the water, which 
has hitherto offered such formidable obstacles to the success of the 
undertaking, can be successfully dealt with. 

The Jronworkers’ Union is about to take steps for holding a con- 
ference, either in Sheffield or in Manchester, on an early date, to 
take into consideration the proposed localisation of all the funds 
of the union and other questions affecting the relations of the 
northern with the southern districts. It is expected that a dis- 
ruption of the association will result. 

No settlement has yet been arrived at relative to the sliding 
scale proposed to be adopted for the regulation of wages in the 
Durham coal trade. The masters still stand out for a minimum 
of 4s, 8d., while the men with equal stubbornness refuse to come 
below 5s. per day. Efforts are, however, being made to effect a 
compromise, 

A strike of fitters has taken place at Palmer’s Iron and Ship- 
building Works, Jarrow-on-Tyne, consequent upon the refusal of 
the firm to give them more wages, The men say that they are 
working for 28s. per week, while men employed in similar work 
at Sunderland are paid 33s, per week. On the other hand, it is 
maintained by the firm that the prices at which the work now on 
hand has been taken will not allow of the payment of additional 
wages. The strike of the fitters has not yet affected the other 
men employed at Jarrow. 

_ Astrike has been pending for some time past at Harton Colliery, 
in North Durham. So far back as July last the joint committee 
in the Durham coal trade, having been asked to deal with the 
wages of the hewers at Harton, appointed Mr. 8S. B. Coxon, of 
Usworth, to inquire into and with the subject in dispute. 
Mr. Coxon did so, and awarded a.10 per cent. reduction, which 
came into force on New Year's Day. the men resisted this reduc- 
tion and the colliery was laid idle; but the hewers having now 





stood out for about three weeks, and finding their employers 
inflexible, have resolved to accept ihe reduction awarded under 
the auspices of the’joint committee, and work has been resumed 
at the colliery this week by some 500 of the old hands. 

The North-Eastern Railway mineral receipts for the past week 
compare favourably with those of the week previous, the decrease 
for the week ending Saturday last being only £90, as compared 
with a decrease of over £6500 for the previous week com with 
the gerne period of 1876, 

The returns of the shipping trade of the Tyne for 1876 have 
just been made up, They show that the total number of vessels 
clearing from the Tyne in that year was 16,581 of the aggregate 
tennage of 5,297,029 tons, as —« with 17,069 vessels aggre- 
gating 5,205,146 tons in 1875, e decrease in the ber of 


Ebbw Vale, and Rhymney, are amongst the successful bidders for 
colonial favours, and for the next twelve months Victorian rails 
wil). be in steady work. 

The Coalbrook Vale Works are in treaty for 300 acres of fine coal 
property in the neighbourhood of Ebbw Vale. 

I regret to record that the coal trade of the Forest of Dean is in 
such a depressed state, that notices have been given by the coal- 
owners to give up the sliding scale arrangement. : 

The inundations of water in Mr. Crawshay’s pit in the Forest is 
very little slackened, but it is expected that a clearance will soon 
be effected. ; 

A..curious dénovement of the Abertillery explosion case has 
just. occurred. Last week the jury returned a verdict of 





vessels in 1876 is accounted for by their increased size. It is very 
satisfactory to find that in one of the most backward years the 
trade of the North has ever known, there has been an increase of 
91,883 tons in. the tonnage of the vessels clearing from the port. 
Over seven million tons of coal and coke were last year shipped 


idental death on the sufferers by the explosion. This week 
the manager, Mr. James Powell, was charged with not having 
provided adequate ventilation in accordance with the regulation 
of the Mining Act of 1872. It transpired that as regarded the 
general ventilation of the pit all were satisfied, and there was 
no st 





from the Tyne, being, by nearly a hundred thousand tons, 
the largest quantity ever exported. from the river in one year. 

The coal trade continues extremely dull. Coke is in fair request 
at 9s, 9d..to 11s, per ton ; but otherwise the coal of South Durham 
—which last year produced more than nineteen million tons—is in 
slow demand... Short time continues to be worked at many of the 
pits. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE unfavourable news from the East; and the continued uncer- 
tainty as to the ultimate turn events may take there, have 
exercised a depressing effect upon the iron trade during the past 
week, Little business has been done, and prices are again reduced 
all round. These reductions, repeated.as they are almost every 
week, have not as yet been the means of inducing any appreciable 
extra demand, and the bulk of the business taking place is. of a 
speculative character. It is perhaps a good omen, in the midst of 
these dull times, that warrants continue to be bought under the 
conviction that it will before long turn out to be profitable to hold 
iron at the rates at which it can now be bought. The demand at 
home for Scotch iron continues very limited, and though last week’s 
arrivals of pigs from the North of England are rather lighter than 
usual, the competition from that quarter greatly hampers the 
operations of the manufacturers of the Scotch raw material. A 
fair quantity of pigs is required for the malleable works, but the 
supply is out of all proportion too great for the demand, In these 
circumstances continual additions are being made to stocks, both 
at the works and in the public stores, The amount in Messrs. 
Connal and Co,’s Glasgow stores is now about 115,000 tons, or 
2000 tons more than a week ago. 

On Friday forenoon business was done in the warrant market 
at 56s, 9d, cash and 56s. 104d. one month, whilstin the afternoon, 
56s, 9d. and 56s. 8d. one month were pted. Busi opened 
on Monday at. 56s, 8d. one month, but sellers became firmer, and 
in the afternoon a good business was done at 56s. 104d. to 57s. 
one month and cash. The market remained firm on Tuesday, but 
there were fewer transactions, the prices being 57s. to 57s. 2d. 
one month and 57s, cash. Business was quiet in the warrant 
market on Wednesday at. 57s, one month fixed, and 56s. 114d. to 
57s. ld. cash. To-day (Thursday) was a holiday, and the market 
was closed, : 

Makers’ iron is in poor request, and prices have again been re- 
duced. Good marketable brands, No. 1, declined 6d.; No. 3, 1s.; 
Coltness, Nos. 1 and 3, 1s.; Summerlee, Nos, 1 and 3, 6d.; Lang- 
loan, No, 3, 2s.; Carnbroe, No. 3, 6d.; Monkland, No. 1, 6d.; No. 3, 
1s,; Clyde, Nos. 1 and 3, 6d.; Govan, Nos. 1 and 3, 2s,; Calder, 
No. 3, 6d.; Glengarnock, No. 1, 6d.; No. 3, 1s.; Dalmellington, 
No. 1, 1s.; No, 3, 1s. 6d.; Shotts, No. 3, 6d,; Kinneil, No. 3, 6d. 

There are fewer complaints than usual from the various branches 
of the manufactured iron trade, but I am sorry it cannot be in- 
ferred from this circumstance that any marked improvement has 
taken place. In Coatbridge and neighbourhood, where the 
majority of the malleable works are situated, there is a fair 
amount of work in hand, Founders and pipe makers are likewise 
tolerably well occupied, but in the finished iron department gener- 
ally an unwelcome slackness prevails. The revival in the ship- 
building trade keeps marine engineers. comparatively busy. 

In both the Western and Eastern mining counties the coal trade 
has been less active this week. Sales, home and foreign, were 
few, and generally small in bulk, and sellers have in the case of 
the larger orders been taking rather less money. The prices 
f.o.b. in the Clyde are for households, 8s. 6d. to 11s.; steam, 
9s. to 10s. 6d.; splint, 8s. to 8s, 9d.; Wishaw main, 6s. 9d. to 
7s. 6d.; smithy, 13s. 6d: to 14s. 

At Messrs. Dixon’s Iron Works, Govan, a new gas blast furnace 
was blown in on Monday afternoon, this being the third of the 
kind constructed within a recent period at these works. The fur- 
nace is 76ft. in height, much’ higher than the old ones, of which 
but two remain, and it utilises gas hitherto wasted, and will pro- 
duce about 240 tons of pig iron per week, as against 150 with the 
old furnaces. The Messrs. Dixon have been reconstructing their 
furnaces on the same principle at their other works. While the 
production is so much increased by this type of furnace, there is 
a considerable saving in fuel, and though the price. of the latter is 
low at present, economy is very desirable on account of the 
reduced prices of pigs. 

The candidates for examination for certificates as’ colliery 
managers under the Mines Regulation Act have so greatly in- 
creased that it has been resolved to ask the Home Secretary to 
sanction an additional examination for the Eastern District, 
under the charge of Mr. Ralph Moore, to be held about the end 
of February. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A TERRIBLE calamity has just occurred at Harris’ Navigation 
Colliery, Quakersyard. This, one of the deepest sinkings in the 
four-feet steam coal, is a place of considerable attraction by reason 
of the latest improvements and inventions being carried out. On 
Tuesday it was visited by Mr. Brogden, M.P., and Mr. Biggs, of 
Cardiff, a most promising young engineer. After inspecting the 
works, in company with Mr, Beith, the resident engineer, they 
were ascending in the bucket, and had reached the surface, when 
Beith jumped out and told the others to remain a moment. 
Unfortunately the cage continued to ascend and was brought into 
such violent contact against a beam of the framework that poor 
Biggs was killed on the spot and Brogden severely injured. It is 
thought that the engineman allowed the lever to slip out of his 
hand. The profoundest tion has been caused in Cardiff by the 


occurrence. 

The coal trade is a little more brisk this week, and there is less 
eagerness to take orders at long dates ; the attention of the coal 
traders is riveted on the closing scenes of the Eastern Question. 
Vast stocks of coal have been placed at Mediterranean ports in the 
expectation of prices getting from stiffness into improvement, and 
it rests upon the issue of the next few days whether the specula- 
tion—which I do not say is a Cardiff one—will prove remunera- 
tive, 

There were nearly 80,000 tons of coal sent from Cardiff last week ; 
and, taking the returns from the whole of the Welsh ports, I find 
tat she sum total was amongst the highest yet reached, namely, 

s tons, 





The consignment of patent fuel from the ports of Cardiff and | 


Swansea amounted to 4932 tons, and of iron to 2461, 

The iron trade has had a little life imparted to it by inquiries 
from our Australian colonies, and some tolerably good orders have 
been placed, principally in Monmouthshire, Dowlais, Tredegar, 





question about the capacity of the manager. Under these 
circumstances a fine of 45s, was levied with costs, 

The Rhymney colliers have had dnother interview with the 
manager, but failed to come to terms. The men proposed that 
2s. 10d. should be allowed for the cutting of the bottom coal, 
but this the manager would not entertain, and so all arrange- 
ments are for the present suspended. Mr. Halliday has visited 
the colliery districts this week, with a view to preach of the 
advantages of unionism. His time has been carefully selected, 
as there is unquestionably a stronger belief in unionism at the 
present moment than has been for some time. 

Mr. Richard Fothergill, M.P., has retired from the management 
of Plymoutb and Aberdare Works. Speculation is rife as to his 
successor, and the general impression is that no one superior to Mr. 
W. T. Lewis, of the Mardy Aberdare, could be selected. There 
is a rumour of a Scotch firm being anxious to treat for the works. 

Coal maintains a higher price as regards the best bituminous 
samples, Rhondda, No. 3, ranks from 9s. 6d. to 10s. at pit; through 
and through, 8s, 3d. The Llantwit gas coal figures at lls. 6d. 
Steam coal four-feet is, for mixed qualities, 7s. 6d. at pit; inferior 
kinds rank at 6s. 

The Taff Vale Railway Company are going to Parliament for a 
line connecting the Taff Vale with the Rhymney at Taff Bargoed. 

Coke is in a good demand, principally at 10s. 6d. The Hilfach 
Goch are turning out a good sample. 








SCARCITY AND ABUNDANCE: RICHMOND AND KEw.—At the 
former town two of Merryweather and Son’s steam fire engines are 
at work night and day, supplying water for the town’s use at the 
proportion of thirteen gallons per day for each person. At Kew 
two of the engines belonging to the same firm are pumping out 
water from the-palm and other hot houses in the gardens continu- 
ally, in order to prevent the fires being extinguished. 

OPOSED NEW BRIDGE AT STOURBRIDGE.—Local ironmasters 
are looking to benefit by what they regard as the impending 
substitution, by a permanent erection, of the present Stour- 
bridge timber viaduct on the old Oxford and Worcester 
line, now of the Great Western Company, against which the 
Stourbridge Local Board have appealed to the Board of Trade. 
Captain Tyler, on behalf of the latter body, has inspected the ~ 
bridge, and declared that it has done as much work as should be 
expected of it, seeing that it has been up a quarter of a century. 
This viaduct is 170ft. long, and has ten openings of 5lft. each. 
Its extreme height is 94ft., and it is constructed of strutted beams 
of timber, on timber trestles resting on brick foundations, and 
with brick abutments. 

THE PIECEWORK QUESTION AND THE ENGINEERING SHOPS AT 
NorrincHaM.—Two strikes against piecework are now in force at 
Nottingham ; one at the engineering works of Messrs. D. New and 
Co., and the other at the extensive foundry of Messrs, Goddard 
and Massey, and it is evident, by the picketing going on, that the 
action of the men is endorsed, if not directed, by the officers of the 
union. We are happy, however, in being able to say that no 
inconvenience will be felt by the employers, as the supply of good 
non-union workmen, who are independent of the orders of any trade 
union, is greatly in excess of the number required ; and it is now 
clear that piecewurk will be firmly established in each of the shops 
named, and, indeed, in the entire Nottingham district, as the 
Employers’ Association have no difficulty in finding able men who 
desire to have their labour paid for on a piecework basis. Since the 
4th inst. several hundreds of workmen in the two trades have, by 
writing, applied for work at the Manchester office, declaring them- 
selves as non-unionists, and anxious for piecework. 

THE INSTITUTION OF CIVIL ENGINEERS.—We are asked to state 
that the supplemental meetings, for the reading and discussion of 
papers by students of the-institution, were resumed on the even- 
ing of Friday last, when a communication by Mr. P. R, Allen, on 
‘** Machine Tools,” was read, the chair being occupied by the presi- 
dent, Mr, Stephenson. These meetings are to be continued on the 
succeeding Friday evenings ; the subject announced for the three 
following meetings. having reference to ‘‘The South Reserve 
Floating Landing Stage and Piers at Birkenhead,” by Mr. C. 
Graham Smith ; to “‘ Hydraulic Machinery,” by Mr. C. R. Parkes ; 
and to ‘* Engineering Explosives,” by Mr. J.C. Mackay. Students 
of the institutionare alone eligible to compete for the premiums 
or prizes arising out of the Miller Fund, one of which is a 
scholarship, not exceeding £40 in value, and tenable for three 
years. Recently the council have come to the determination to 
print in the “ Minutes of Proceedings” any original communi- 
cations by students which may be deemed of sufficient import- 
ance to render them worthy of appearing in the publications of 
the institution. 

AGRICULTURAL ENGINEERS’ AssocIATION. — A meeting of the 
council was held at 7, Westminster-chambers, 8. W., on Thursday, 
the 18th inst., Mr. B. Samuelson, M.P., in the chair. . Several 
communications were read relating to the proposed renewal of the 
French Treaty, and it was decided that Messrs. B. Samuelson, 
M.P., R. Fowler, R. I. Porter, and J. Head should form a depu- 
tation to wait upon Mr. Kennedy and M. Gavard at the Foreign- 
office on this subject the following day. The following niemoran- 
dum was adopted, and the deputation were requested to present 
the same at the Foreign-office:—‘‘ French Treaty.—Agricultural 
Engineers’ Association.—The duty on agricultural machinery into 
France is in round numbers under the existing treaty 2s. 6d. per cwt., 
and on portable agricultural engines 4s, per cwt., and a stamp duty 
of 100 francs. It is as follows in other European countries:— Ger- 
many, free; Russia—and locomobiles 4 per cent.—free; Austria, 
2s. 8d. to 4s.; Belgium, 10d. to 4s. 10d.; Italy, 10d.; Spain, about 
2d.; Portugal, 6d.; Holland, free or 1 per cent. ad valorem; 
Sweden, 5 per cent.; Greece, free. It is for the French nation 
itself, so largely as it is engaged in agriculture, to consider how 
far the high duty imposed: serves its interests.” It was reported 
that Mr. B. Samuelson, M.P., president of the Association, had 
been appointed one of the English commissioners for the Paris 
Exhibition of 1878. At the close of the Council Meeting, a meeting 
of manufacturers of road locomotives was held for the purpose of 
considering the desirability of taking action to secure sundry 
modifications in the existing Acts relating to the use of locomo- 
tives on highways, It has long been felt that the regulations in 
force tend very materially to restrict the use of traction engines, 
and consequently to interfere with the use of steam machinery for 
agricultural purposes. Messrs. Robey and Co., of Lincoln, sub- 
mitted the draft of a bill upon this subject, which Colonel Chaplin, 
M.P., proposed to introduce next session. This was gone over, 
and with a few modifications was approved. On Friday, as 
arranged, the deputation from the Association waited upon Mr. 
Kennedy and M. Gavard at the Foreign-office, when the memo- 
randum adopted at the Council Meeting was submitted, and the 
views of the Association upor the French Treaty question were 
fully expounded. M. Gavard informed the deputation that 
their’ representations should be duly forwarded to the proper 
authorities, 
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PRICES CURRENT OF IRON AND STEEL. 
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PIG IRON AND PUDDLED BARS. 
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ScorLaxD— £84. 264 
G.m.b.—No. 1... eo + 217 0 Garett ~. ae 
No.8  .¢ o 215 0 No. ao a ae 
Gartsherrie—No.1 .. 8 3 6| Eglinton—No. : ae oo 218 
No.S eo 216 6 No. os 8 
Coltmess.—No.1 .. o 3 6 6 Dalmellington—No'2 oo 218 
No. eo of 216 6 No.8... 214 
Summerlee—No. 1 = ee : o At 
0. os 
Langloan—No.1.. BR 4 mermeeate~4 a ie : 4 
_wN oor , Specially selected 8 10 
Ee Seg TP At Grangemouth. 
Monkland—No. 1 .. e- 217 6] Shotte—No.1.. «2 « 3 4 
See of 215 0 ayy oe of 317 
Chapelhill—No. 1 .. 8 0 0 
No.8... » 0 0 0 aa * an, a 73 
Clyde & Quarter—No.1 218 0 o. ee 4 
No.3 216 0 At Bo'ness. 
The above at Glasgow, OLEvELAND—Prices at works— 
deliverable alongside. No. 1 co oc ce oo 29 
eet te Da ah OS No.2 2. se oe oe 2 8 
He8.. -. — 86 0) Eee Rather 2 + 
At Broomiclaw. No. 4, forge oe es 24 
Glte-m b.. eo co 8 5 0} Mottled .. we oo 23 
0. Bee 217 6 White os 08 ee 22 
at Port Dundas. Thornaby .. ss e¢ eo 216 
Z£ad £8.4 
Warss—No. 2, f.0.b., Newport . oe eo 27 6t00 00 
Forge (at works) oe oe o- 212 6to3 0 0 
Common pig (at works) oe ee 2 2 6to0 0 0 
Best native ore (at works) eo 215 0t0.0 0 0 
Daven: delivered in Aberdare. 
a 1 atShefield .. eo 214 Oto217 6 
27 6to210 0 
1 216 6to217 6 
" =" No.4 215 0to216 0 
K. H. Messelmoun”.. <2, 510 O%0 0 9 
0. 


Messrs. WHITWELL & Co.’s Stockton net prices (on trucks) are— 
ornaby 


£2 12s. 0d.; No. 3, £2 8s. 0d.; No. 4 Forge, £2 68.; “ 
Forge, £2 16s. 0d. net 
HEMATITE, at works, + ke >. for a", cash. 
Millom “‘ Bessemer ”—No. 1 .. oo oe ee 
0. 2 oe ee or ee ee 
No. 3 oe ee ee ee - 
Ordinary No.3... «8 cf ee ee 
No. 4 os oo o oe ee 
No. 5 «- o a oe * 
Mottled o ee oe oe oe — 
ite... . . oe oe ee ee 
Maryport Hematite—No.1 .. «+ «2 oF 
Yo. 2 os oe ee ee oe 
No.3 oe ee ° ee 
No.4 os oe oe oo ee 
No.5 oe ee oT ee ee 
Mottled and white.. oo ee oe ee ee 
“ Bessemer "—No. ; ee os eo oe oe 
No. 2 ee oe ee oe oe 
No. 3 ee ee oe ee a 
Puddled Bar— 
Wa.es.—At works ~ Te ee - £5 5 0 to 
CLEVELAND oo o a a7 « 410 Oto 


_MANUFACTURED TRON, 


Ship Pla 
4, ae rates dete wy: +4 oe 
Grascow, f.0.b. oo ee ee £7 lis, 0d. to 
Wares—At works .. oe a 4 0s. (d. to 
Mripp.essro’, at works .. 5s. Od. to 
Fox, Heap, & Co. (at works, cash less y= 
Ship or bridge plates(A) .. ee oe oe 
Mast plates (_—* — ssenceh .2iee hang ee 


Boiler Plate: 


** WARRINGTON,” > to Sout. each plato oo oe ee 
Do. best best 
Do. treble best 


13 
per cent. discount for ‘cash. "The Pearson and Knowles Co.'s prices | 
ed iron include delivery at station in Liverpool, Manchester, or | 
in lots of not less than 2 tons, or free alongside at Liverpool 


lots ot 10 tons and upwards. 


Low Moor, terms im each case 2} dis. for cash = pone of 


monthly —— orl} = cent. dis. for cash in 
months’ The Bowling 


Under 2} cwt.each .. ory oe ee per cwt. 


£ 
140 
2icwt.andunder3 cwt. .. oe oo oo eo 12150 
Scwt. .,, Showh «2 cc cc ce oo» Le ®@ 
Sicwt. ,, 4 cwh co <2 oe ee Sted Be ae. 
4 cwt. 2 5 cwt. oo oe ee e 112 0 
Scwt. 4, Sak we oer Ce es) a RS 
6 cwt. ” 7 cwt. ee ee ee ee ee 118 0 
7 cwt.and upwards .. oe ee ve 210 
6ft. wide, 2s. per * extra. Hammered and 
plates il Fenn Semaisteee or regular 


e cwt. 
TaYLor Bros.” boiler plates 6d. per cwt. less; their terms as 
ocr. 


Low M 
*“ Moxmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 
ranean ae ae at works .. om 


Beat bet best, to 4 crt. Sr a Gate ene 


Special, to e 
Saban extras for overweight, sketches, &c, 
Barrows & Sons: 
Sak persona, at works .. oe ae >: a 
t 


Barrows & So’ 
B.B.H. Bioomfeld apa oy o oe ee ee 
os —_ es ee eo - eo *e 
” fake ee ee * ee ee 
Pe oo £8 5s. to 


Fox, Heap, & Co. (at works, cash jess 23)— 
Boiler shell plates ( 


peinns mid a “7 
Flanging plates (,,ftrn) * ** * 
Do., special quality (aaa) ee oe os 


Wares, at ee ee plates .. oe oe oe 
Guascow, £.0.D. . or o oo « &8 0s. to 
Angle Iron— 
Low Moor (terms as above).. o per cwt. 
Land T iron, not exceeding ten united inches .. oe 
For each additional inch extra per cwt., . 
ve are ry it per cent. for cash—from 1 
to o ory oe 
Bock boned do., ayy ee ee a 
Wairwewt & Co. ess 24 discount) per ton =a 
on SES oe * ee ee ee ee se 
*“Monmoor ” (at the works) up to eight ‘united “inches 
Best de. fo od! 
Best best + ee 
dron, as above, 10s. extra. 
sijeceh tn Sin. to 9in., 10s. extra. 
be = 10in., bye 3-7 
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6 ewt. oe ee Pry ee - ee 
Do, 5cwt.andupwards . 0 «6 e ee 


an ae 


agococoooo 


: 
A 
r-) 


mend 
SOnNUCONNNNON 


en OWOWMOwMO www OS HOM tot 
Pete et tat tat tat 


toto asococo 
oc eoooooeeoooeeaseoe 


ed 





oo oco3o9o 


ooo 


Iron Co., Limited, and the Low 
Moor Co. y in London at 10s.; ‘Liverpool, 7s. 64; 


oooo ooo ooo fo 


op eoocoso 8 


me 
HSOOM-100 ow 
oa _ 
MAnsoos o 
ecooooce © 


ee 15 16 
140 14/9 15/6 16/3 17/0 27/ 18/9 10/9 31/0 33/6 24/6 26,0 29/0 
Pr) Hn 6 a /0 17/9 18/9 ye a (6 24/6 26/0 20/ 


esoooo o& 





coop 


mane in. upwards.. oe fo ee 
A ee eR: tam haeinencentiud on 
» fae 4 in. to fin. o ee ee - 


Baty than 1fin, wide extra, 108. per ton. 
n. less 10. 
Ral gh ee og - 


» - - or ry ee ee oe 
Roun jin. and u e oe ~ 

. awn. | Vos 
» 7-l6in. and gin. .. oe ee ee 


” 5-16in. * a a se a oe 


rie (oe Se we eo ee Ee 
Rivet, prices as above. Chain iron, 2s; and best bars an 


extra 3s, — 
“*Monmoor,” at the works, per 
op, a. Se. aaa cin a intin. toh oe 


Best best ” ” oe 
Rivet iron, usual sizes.. os ee ee o oe 
Best best .. ee ee i * he . + 
Guasocow, f.0.b. .. oe ee oo &7 0s. to 
Barrows & Sons, at works, ton short : 
B.B.H. bars per oe ee ee ee 


a best angle iron oe oe ay ee oe 
Ear oF Dup.ey, 2} dis., cos at Round Oak— 
* Round Oak,” rounds u 


to din. . . ee 

” » - Single best ee oe 

” ” ” ”» oe e. 

” » ” Treble » oe ee 
Rivet best «2 « ef ec 


Waxes, at College Works, Cardiff—Coke bars, best .. 


Merchant Bars— 
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“Unicorn” .. or oo « oe 
Coke Tin—“ Stour” oo 


Pearson & Know es Co. (terms as ‘above}—= 
— Singles, to 20 w.g. o« eo per ton 
Best, 10s.; best best, 30s. per ton extra. 

CrowTHER Bros. & Morcan (at works)— 

Coke Tin—Singles, to 20w.g., to 120in. by 36in, p. cwt. 
Doubles, to 24 w.g., to 96in. 36in, 
Trebles, to 26 w.g., to 84in. by 83in. .. 

Charcoal Tin—Singles & best singles, asabove 1 19 
Doubles he | best doublos eo 21 
Trebles trebles .. wo 2 8 

J. Trex, Bristol, delivered in London— 
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Singles, for galvanising and corrugating oo os 


Wa.es—Treforest Tin-plate Works— 
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KirksTALt Force Co. (from cold blast, pig, refined, and sel 
Plain bars, rolled, viz. : Per 
£4. 
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5 cwt. to l0cwt. .. oe eo 2% 0 to 
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And rising with gauge to. £14 153. 
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Dipping in boiled oil 5s. per ton extra. 
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STEEL. 

Suerrie.p—At works— £eaqda £44, 
8 steel oe oe ee oe 18 0 Oto 1710 0 
Ordinary cast rods ee oe oT) ee 14 0 Ot 21 O 0 
Fair avi steel oe oe ory oe 2% 0 Oto 22 0 0 
Sheet (cast) or) o oe oe « 25 0 Oto 60 0 @ 
Second-class tool.. oe ee ee oe 2% 0 0t045 0 0 
Best special s' oe =e 40 0 Oto 70 0 O 
Fine rolled, for clock springs, &c. oe = ew 60 0 Ot 70 0 O 
Ratlo—Blemens (at works) oe o ee 810 Oto 815 0 

ee oe + 70 0to 7 2 6 

Do. * puperior ee a) oe 8 0 Ot0 8 5 0 

Do. e ee oo ee 8 5 0 to 810 0 

Wihuile, to.b,, Cardiff or Newport ah Gt so 
.0. or Ne eo ee 2 

Rails, at works, Bessemer .. se ce 615 Oto 7 5 @ 

«- 7 0 Oto 715 6 

Slightly ‘defective, Cardiff ‘or Newport . - 6 5 6to 6 7 6 

Steel colliery bridge rail, works .. o- 7T76t0.000 

PRICES CURRENT OF MISCELLANEOUS META 

Copper— £04. 

7# ou 

Chili bars .. oe oe o o per ton .. {75 0 0 

B.S. ingots ee ee oo o os ee ee $2 0 0 

Tough cakes or bars .. ee oo oe oo o 8100 

—s ™% 0 0 
Straits ee eo ee ee ad ee ee oe 75 0 0 
See ee ee ee ee re ee 
Bast Hnglish soft 22 04 
German oh tea eee 

Ph a eo ee ee ee - Hue 
Spelter— 

esian «oe oe oe oe ee oo — oe 2210 0 
English «2 cf jcc co cf co c& of 8 0 0 
Quicksilver ee oe ee per bottle fe : 4 
Phosphor ape metal perton .- «+ 112 0 0 
Other £120 to 140 0 0 


Castings mt to pattern and quantity. 
Muntz2’s Meta)—Prices nominal. 
Zinc Sheets, for paper glazing (polished), G. Daum, London. — 
lst quality (per ewt.), from ee ee oe os 4ls. = 47s, 


ia ty oe oe oy o o - ory 
For Engravers ee e ee ee a «- 876, 





PRICES CURRENT OF COAL, COKE, OIL, &o. 


Coke— £8.40. £8.4. £a.a264 
Cleveland,at works0 9 9..0 110] Wales, through .. : 8 3..0 “00 
Derbyshire .- we 0 00.0 00 Steam(less24).. 0 60.,0 76 

Wales .. «2 .. 0106..0 00 | nce ED Rae oS 
M se ee 
ey 0 56..0106|Dard .. o «. 0 00.0 00 
Derbyshire— Oils, tun— 
Best (at pits).. 0110..0 00 Seal, pale.. «. 84100,.0 00 
Conve eo 0 76..0 86 Brown .. «+ 81 00..31100 
Slack oo of 0 00..0 00 Linseed .. «. 100 
Glasgow—At pits— Palm nut *. 3) 86 6 0..8700 
Elicoal,perton 0 00,..0 00 goon engine... 0 86..0 00 
Main 0 0 69..0 76 Beret, Engl. } 4) 00..4150 
Splint ,, 0 80.0 89 Due ve os 
en «- of 0186 am" TOWR os +. 39 eye et 
cashire (W: pit prices, TT co se ce oe 
Arle e “yg 10 6..0 11 6 Whale, South } 36 00.000 
Pem' m 4ft. 0 86..0 90 Sea, pale .. - 
coal... 0 69..0 76 Brown .. .. 30 00..000 
South Yorkshire—At the pite— E.1. Fish .. 26100,..000 
mere es 0120..0 160 Tgllow | eT «- 81 00..5400 
mverting .. 0 90..0110 it. Petersburg, 
wc 0 80..0 50 YCo new} 13 00..48 6 0 


Id .. ws of 42 60..000 


PRICES CURRENT OF TIMBER, 


18 
Per Load of 50 cubic feet. 45 456 
Baltic Fir Timber— 
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Deuls, éc., per Petersbury Standard— 
+16 518 0} 40 %% 
Buy asi 
° 0 
- 11:15 18 Ww! 33% 
Petersburg and Riga, white.. vile 
aaa Fee ane Oe | o6 
a pe por Bite 
sorts ® e 
Battens, all sorts . Fe 9 0 $% s : 
Swedish deals, mixed + 12 10 16 10 0 
sesee 12 01810 lo 0 18 0 
I th v O11 0 1619 % 0 
10 9 1210 
10 13 15! 60 80 
io 12 5 60 Wwe 
5 810 Ebony, Ceylon .. nonwo 
ly 810 ‘African billet . 13 0 160 
Cocus wood, Ouba 608 0 
§ 33) Boxwood, Turkey ¢omeo 
1 
| ad ad 
2 0 2510 Lancewood spars, each,fresh 10 0 35 % 
1a10 1515 Do. ordiuary tofair.... 3 0 8 0 








Sovrn Krensincton Museum.—Visitors during the week ending 
Jan. 20th:—On Monday, Tuesdav and Saturday, a _from 
10 a.m. to 10 p.m., Museum, 13,205; mercantile matinn, bee 
materials, and other collections, 1803. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 
1730; mercantile marine, building materials, and other collections, 
107. Total, 16,945. Average of corresponding week in former 
years, 16,039, Total from the opening of the Museum, 1b; 993,189, 


Epps’s Cocoa.—GRATEFUL AND Comrortine.—“ By a thorough 
knowledge of the natural laws which govern the operation of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. Epps has provided our 
Preakfast tables with a delicately Saved beverage which ma; 
save us many heavy doctors’ bills, It is by the a use of suc: 
articles of diet that a constitution may be gradually built up np] 
strong enough to resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to attack wherever 
there is a weak point, e may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold only in packets 





SE SFoas SET 


oo econo aco 
Ta. oo 


aacoe 


labelled—J Epps and Co., Homeopathic Ch 
ames Epps ’ 1 Apvr.] 














Fes. 2, 1877. 


. 


THE ENGINEER. 


71 





—_—— 





THE BOARD OF TRADE, LLOYD'S, AND MARINE 
ENGINES. 

On the Board of Trade, and on that mysterious some- 

thing known as Lloyd’s, the public rely for the maintenance 

in good condition of passenger steamships. The man 


about to make a voyage has no means of ascertaining for | g 


himself whether a ship is or is not sound and seaworthy; 
but he goes to sea with perfect confidence if he knows that 
a Board of Trade surveyor has grante 1 a certificate, and if 
he is assured that the ship is classed Al at Lloyd’s for 
twenty years. Under such conditions a very grave 
responsibility attaches to both institutions; and it is to be 
regretted that the vonfidence of the public in the value of 
their supervision is too often misplaced. We have had 
occasion more than once to call attention to the part played 
by the marine department of the Board of Trade in itsdealings 
with marine engine builders. The regulations and instruc- 
tions of the Board are anomalous and defective. They are 
inconsistent with each other and with the practice of 
engineefs in the present day. They are arbitrary, and 
in some respects even offensive. But it is generally 
believed that all the errors and blunders of which the 
officers of the department have been guilty, have resulted 
from over zeal; and that their mistakes are on the right 
side, so far, at least, as passengers are concerned. Thus, 
if the marine department of the Board of Trade insists 
that boilers of given dimensions, and constructed with $in. 
p'ates, shall carry only 20 lb. on the square inch, although 
the united opinions of all the leading unofficial authori- 
ties of the day on the Clyde, the Mersey, or the Thames 
assert that the boilers are perfectly safe under a pres- 
sure of 30lb. per square inch; the Board of Trade sur- 
veyors, it may be said, are wrong-headed and obsti- 
nate, but it cannot be said with truth that they are 
careless of the lives of the public. The fact has been over- 
looked all the while that the Board of Trade instructions 
to inspectors have been prepared with a total disregard in 
some respects to the conditions under which safety can be 
best secured; and so long as given conditions are fulfilled 
by the engines of a steamship, she may go to sea with 
machinery of an imperfect or even dangerous design with- 
out let or hindrance from the Board of Trade. In order 


that the facts may be perfectly intelligible, we must explain | q 


here that no steamship is permitted to carry passengers 
until her machinery has been examined and passed by a 
Board of Trade surveyor, who has satisfied himself that it 
is efficient, and that precise rules laid down for the 
guidance of engineers and shipowners have been fulfilled; 
nor can she be classed at Lloyd’s until another and some- 
what similar form has been gone through by a second sur- 
veyor. Now, in theory nothing can be better than this; 
but it is obvious that the application of the theory in prac- 
tice depends altogether for its success on the nature of the 
instructions supplied to the surveyors; on the skill and tact 
with which these gentlemen apply their instructions; and 
on the ability and energy with which they perform their 
duties. These officers, as a rule, are paid comparatively 
small salaries, and they do not possess any very profound 
knowledge of mechanical engineering. To compensate 
for these deficiencies, the Sant of Trade supplies its men 
with printed instructions, and thus, to all intents and pur- 
poses, the duties of the surveyor are confined to ascertaining 
whethercertain Government stipulations are or are not com- 
plied with. If they are, he has hardly any other course open 
to him but to grant a certificate toa shipowner. If they are 
not, it is equally incumbent on him to refuse one. But for 
the rest, the surveyors have little more to do with the pro- 
ceedings of marine engineers and shipowners than a chemist 
has to do with the life or death of a patient for whom he 
makes up the prescription of a physician. Nominally, of 
course, the surveyor is allowed a certain latitude. Prac- 
tically, he sticks to the letter of his instructions. It is 
evident that under such conditions the instructions should 
be drawn up with the utmost care. It would give con- 
fidence to engineers if they knew that in the preparation 
of rules to which they must yield obedience, the opinions 
of the leading engineers of the day were consulted from 
time to time as modifications in the construction of marine 
engines and boilers are introduced; and it is, above all 
things, essential that the rules and instructions sent to 
surveyors should bear internal evidence that they have 
n prepared by a man, or men, possessing not only a 
consummate knowledge of the subject, but an exceedingly 
sound plement and enough nobility of disposition to 
acknowledge freely the commission of an error, and that it 
is possible he may make a mistake. This condition is 
not fulfilled at the Board of Trade. Engineers are not 
consulted in the preparation of the rules and instructions 
in question, or, if they are, their advice is disregarded. 
We cannot call a single instance to mind in which it was 
admitted that the marine department had made a mistake 
as far as machinery was concerned; and the orders of the 
department bear on their faces ample evidence that they 
have been compiled by some one who has neither a 
consummate knowledge of his subject nor tact enough to 
induce engineers to believe that he has any precise 
practical knowledge whatever. We do not know by whom 
the rules are prepared, but we believe we are correct in 
stating that they do not emanate from Mr. Traill. It is 
ible that three or four individuals are concerned in 
a them up. If any evidence be wanting of their 
unsatisfactory character, it is supplied by the fact that the 
seven leading builders of marine engines in the north 
found themselves last year compelled to memorialise Sir 
Charles Adderley, and to protest against the rules con- 
tained in a new book of instructions issued by the Board 
of Trade for the guidance of surveyors of steam machinery. 
We have already called attention to this memorial, and to 
the absurd and impractical nature of the “ instructions” 
to which it related, as, for example, the rule for determinin 
the proper strength of flat stayed surfaces, which permitted 
din. plates if stayed at every 4in. to be worked at a pressure 
of 4861b. per square inch in a passenger steamboat, 
although locomotive superintendents would hesitate to 
carry more than 150 Ib. in a fire-box water space of similar 
construction and dimensions ; while in another place we 





have a rule based on the notion that the dished end of 
® cylindrical steam receiver must be in compression, which 
13 only true of a portion of a homogeneous surface not 
conf aed at the edges, and is not true at all under any 
conc ition which can arise in practical boiler engineering 
work with which alonethe Board of Trade surveyors have to 
0. 1i cannot fail to be prejudicial to the influence of the 
Board to have such blunders made known to the world ; 
but, as we have said, Parliament and the public have 
always been willing to find excuses for the Me on 
the ground that, however oppressive it might be in its 
dealings now and then with engineers, it did, on the whole, 

rform its duty as a guardian of the public very satis- 
A ciestiy, If it can be shown that the marine department 
of the Board is incompetent to perform this duty, it will 
be admitted at once, we think, that some change ought to 
be made in its organisation and the mode in which it 
administers its affairs. 

Probably the best defence that the Board of Trade can 
urge in the matter is that it is in no way a werse offender 
than Lloyd’s; and if two wrongs make a right, we are 
willing to allow that the Board of Trade has ample justifi- 
cation. Not only will the Government grant a certificate 
which is open to question, but Lloyd’s will classify a ship 
without any more regard than the Government officers for 
considerations of very great importance. When a ship- 
owner wishes to have his ship classified at Lloyd’s, the form 
which we reproduce below in a reduced shape is filled in 
by the surveyor. We commend it to the careful consider- 
ation of our readers. The first portion is filled in by the 
owner, the certificate at the end is signed by Lloyds’ sur- 
veyor ; and it will be seen that not one scrap of informa- 
tion is supplied here as to the particular design of the 
engines or boilers. Now, this is precisely the matter in 
which both the Board of Trade and Lloyd’s are to blame. 
For example, no question is asked as to the pro- 
bable efficiency of the boilers used. The design might 
be exceedingly defective—such, for example, that it would 
be impossible to keep up steam in rough weather. Yet, so 
long as no glaring defect was manifest, the ship might go 
tosea. We remember a case in point which occurred some 
years ago on the Thames. A steamship of large dimen- 
sions was fitted up with engines and boilers of a new 
esign ; she was examined and passed, and went to sea, 
fortunately without any passengers. The moment she got 
into rough water the boilers began to behave badly, and it 
was found impossible to keep the engines at more than 

uarter speed because of incessant priming; but even under 
these conditions an improved patent coupling, between the 
aby os and crank shaft, gave way, and the ship had to 
taken back to London byatug. If all this resulted 
from a stiff breeze and a smart sea in the Channel, what 
might have occurred if the ship had not broken down until 
she was fairly in mid-Atlantic? In another case, a 
patent valve gear literally fell to pieces in the Channel, 
after it had driven the whole engine-room staff to 
the verge of lunacy. But it is not necessary to go 
to any abnormal designs for examples of the imperfec- 
tions of the system adopted both by Lloyd’s Registry 
and the Board of Trade. Not one word, for example, 
is said by either party, nor is a question asked, as 
to how the air and circulating pumps are worked. 
Now, it is not unusual to drive them off one engine only. 
If that engine breaks down the other is useless, whereas if 
either of these pumps can in an emergency be used as an 
air pump, and the surface condenser worked with a jet, 
then so long as one engine is available the ship can proceed 
under steam. Again, how many vessels are there afloat 
in which the snapping of the gudgeon of the single air- 
pump lever would deprive them wholly of the aid of 
steam? We might call attention to dozens of deficiencies 
in such an examination as that actually made. For 
example, not one word is said in the circular before us as 
to the way in which the engines are bedded—whether on 
wood packing pieces or on iron kelsons. There is perhaps 
no other cause which operates so powerfully in the } 
tion of shafts as the settling down of marine engines 
carried on timber packing. It is impossible to keep the 
shafts in line once such engines begin to “ work” in the ship, 
as they are certain to do sooner or later. Again, is there 
a word about the fitting of the link motion? Are we told 
whether the piston-rods are tapered into the piston only, 
or if they have a good collar for the piston to bear against ? 
Is there a word about the king or arrangement of the 
surface condenser tubes? If these last are 7ertical, how 
are the lower ends gotat? Does the donkey pump from 
the hot well? Are there any cast iron pipes about the 
boiler, and if so, which? The form as it stands is little 
more than a farce, but it is deemed quite sufficient for 
Lloyd’s Registry. 

e need hardly say that we do not direct our criticisms 
against any particular type of marine engine; but we 
cannot shut oureyes to the fact that while some types of 
engine are better and more trustworthy than other types, 
they are all alike to the Board of Trade and Lloyd’s. So 
long as a screw shaft, for example, is thick enough to 
comply with the rules of the Government, how that 
shaft is turned round is regarded as a matter of very 
secondary importance. One of the advantages claimed for 
double engines is, that if one breaks down the other can 
be worked ; and no doubt this has been often done with 
success, But it cannot be done unless certain precautions 
are observed; and nothing can be more vexatious to an 
engineer than to find himself left helpless by the failure of 
some one small member of one engine, while all the rest 
of the machinery is perfect. When two engines are 
employed every care should be taken to make these engines 
as far as possible quite independent of each other. If 
this be done, then nothing short of the breakage of the 
screw shaft can thoroughly disable the ship. Even when 
single engines are used, the principle of duplication 
may be observed. The air and circulating pumps should 
either of them be available as an air pump,andsoon. We 
shall not enlarge on this topic here, however, for we really 
are not dealing with the details of the construction 
of marine engines, but with the fact that the marine 
department of the Board of Trade, and Lloyd’s Registry 





both sink important details in design, and rank all sorts 
of engines alike so long as certain rules concerning pro- 
portions of parts are observed. But Lloyd’s Registry, 
at all events, should use a little more discrimi- 
nation in the matter, and adopt some species of classifi- 
cation or order of merit for marine engines of different 
types. It will be found in the greater number of cases 
that it would be just as cheap and as easy to design what 
we may term, for lack of a better word, a perfectly safe 
engine, as to build one in which the maximum number of 
risks has been introduced. Risks, after all, depend 
very little on the general features of a design, and almost 
altogether on the way in which details are worked out. 
It will be admitted on all hands that some marine engines 
are better designed and safer than other engines, and it is 
easy to define in what points the design is better, and to 
explain why such an engine is safer than another engine. 
This being so, we hold that both the Board of Trade and 
Lloyd’s should take cognisance of the facts, and not grant 
certificates for, and ote their books, all kinds of engines 
as if no such thing as superiority existed. The system is 
unfair to gcod designers, and is open to the more important 
objection that the officers of the marine department of the 
Board of Trade, notwithstanding that zeal for the safety 
of the public, which leads them into continual conflicts 
with marine engine builders, now permit ships to go to 
sea which are propelled by engines whose use is attended 
with very serious risks; and this they do while straining 
at petty little gnats, in the way of the springs of safety 
valves, or the thickness of receiver plates. In conclusion, 
we append the “ form” to which we have referred. 


LLOYD’S REGISTER OF BRITISH AND FOREIGN SHIPPING. 
ENGINEER SURVEYOR’S REPORT ON MACHINERY. 
ENGINES. 
Description 
Made by ... 
Whim: :.. aad 
Diameter of cylinder 
No. of revolutions per minute... 
Point of cut off ... ad on 
Diameter of screw shaft iad 
Diameter of crank shaft journals... 
Diameter of screw, or of paddle wheel 
Pitch of screw ia sae ne 
No. of blades ... Total surface 
No. of bilge pumps . and sizes... 
Do they pump fromeach compartment... 
Are all the bilge suction pipes fitted with roses 
No. of feed pumps ... and sizes... ae 
What gauges are there attached to the } ... 
engines and boilers oe 

Description and size of donkey pumps 


18... a gen 
Length of stroke 


Where do they pump from 
No. of bilge injections ... and sizes... amy x 
Are they connected to air, or circulating pumps ... 
Is there a hand pump in the engine room ... say 
Can it be worked by the main engines es 
Is there a deck hose of sufficient lengt i 

to reach to any part of the vessel j ** 


MAIN BOILERS. 


Number . Description 
Made by te su 
When 18... 


fe At 
Working pressure et Bs ‘ es pee 
Tested by hydraulic pressure to .--y Date 
Description of superheating apparatus a om 
Can each boiler be worked separately Ms 
Can the superheater be shut off and - 
boilers worked separately... eee <: 
Description and area of safety valves on { 
each boiler ... nat o6 esi SO 
No. of square feet of fire-grate surface a 
each boiler ... aes ee obs 7 
Are there separate blow off and brine 
cocks on each boiler, independent of ».. 
those on the vessel's skin ... “se 
Are all pipes, cocks, roses, and pumps in 
connection with the machinery we ha 
cessible at all times... a <t 


DONKEY BOILER. 
Description tex oa pe 
Where fixed eee aes ove 
Working pressure eee eco 
Tested by hydraulic pressure to 


Description and area of safety valves 
No. of square feet of fire-grate... 


sie Date 


PIPES, COCKS, AND CONNECTIONS. 
Are all connections with the sea direct on 
the skin of the ship... “=e ase oe at ing 
Are they Kingston valves or common 
cocks ... os ove ue aus 
Are they fixed sufficiently high on the 
ship’s side to be seen without lifting 
the stokehold plates _ ad 
Are the discharge ay above or below 
the deep water line... aid te \.. 
Are they each fitted with a Ngee 
valve on the plating of the vessel 
What pipes are carried through the bun- ; 
kers ... wes eco eve “a 
How are they protected eos eee on 
When were the stern tube, propeller, 
screw shaft, and all connections ex- 
amined in dry dock... as dae 
Are the pipes, cocks, and valves arranged 
so as to prevent an unintentional 
connection between the sea and the ( *** >i = 
bilge .. ane < a pan 
Is the screw shaft-tunnel water-tight 
— fitted with a sluice door on bulk- 
ead ow. eee eve ace eve 


owe = ies Manufacturer. 


I hereby certify that the whole of the above are correct particu- 
lars of the machinery and boilers of the iron (or wood) screw (or 
paddle) steam vessel owned by 
of the port of of tons register, and 
registered horse power, and that they have been carefully 
inspected and examined by me at and found to be 


at this date viz., 18 in good order and safe working 
condition. 

Amount of fee forsurvey ... ak 

(Travelling expenses, if any, ...£ 


Engineer Surveyor to Lloyd’s Register of Shipping. 
Report (if any) on hull of vessel a = 
Port at See ace 


oon oe NO. see 
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FOOD PRESERVATION, AS ILLUSTRATED AT 
THE PHILADELPHIA EXHIBITION. 

Awonc the most important questions of modern civilisation 
might: undoubtedly be ranked that of the equalisation of food 
supply throughout the world, the prevention of waste in regions 
of superabundant production, and the relief of over-crowded and 
under-fed populations elsewhere. The contrast presented is so 
striking between the corn—maize—from time to time burned for 
fuelin the North-Western United States as absolutely not worth 
shipping to the distant markets of the East, and the wanton 
slaughter and extensive waste of cattle in portions of South 
America, with, on the other hand, the high prices and often real 
scarcity of wholesome food amongst teeming multitudes in the 
cities and industrial centres of Europe, that one does not wonder 
at the number of persons who have tried of late years in various 
ways to solve the problem of food preservation in compact form 
for the time necessary for its distribution in the markets when 
it is most in demand. Moreover, in connection with this great 
question of the keeping and shipping to distant points of the 
main articles of food supply, a second has arisen with the exten- 
sion of travel and the growth of knowledge as to other countries 
than our own—namely, that of the preservation of luxuries— 
game, vegetables, fruit, &«.—which serve to vary the routine of 
our tables with articles that formerly were read of only in books 
of travels, or were unknown save to the comparatively few who 
had visited the regions of their production. The very large col- 
lection of food products brought together in the Philadelphia 
Exhibition served to illustrate in an interesting way the growth 
of this branch of industry as a whole, and some of its more im- 
portant forms in detail. 

Amongst the chief methods of food preservation, roughly 
classified, may be named the following, all of which aim at the 
same general end of antagonising putrefactive decay :—(1) Main- 
tenance of a low pressure. (2) Desiccation. (3) Use of chemi- 
cal materials exerting their action directly upon the substance to 
be preserved ; of which the principal are—(a) common salt (with 
which may be counted unitre, &c.); (6) sugar (as also glycerine, 
&c.); (c) vinegar (in pickling) ; (d) creosote, phenol, &c. (in 
smoking). (4) Mechanical exclusion of air (“ canning,” and in 
less perfect ferm “potting ” under a layer of fat in open vessels). 
(5) Chemical exclusion of oxygen (by sulphites, &c.). 

Under the first head it may be noted that the greatly extended 
use of ice—natural or artificial—admits of the experience of the 
Russian frozen meat markets being repeated in warm and tem- 
perate climates and at all seasons of the year. Of this there were 
striking illustrations presented at Philadelphia by two refrigera- 
tors with large plate-glass windows, which formed a part of the 
United States Government exhibition of good fishes, serving to 
keep a number of these fish in fresh condition during the hottest 
part of a very hot summer. The exbibitors of the refrigerators 
themselves were Eugene G. Blackford and the Allegretti Refri- 
gerator Company of New York. These differed somewhat in detail, 
though essentially the same in principle. The latter was exter- 
nally about 8ft. long by 4ft. wide or deep, and 7ft. or 8ft. high. 
It had been constructed specially for the Exhibition, and 
had therefore a large portion of both side and end 
surface of plate glass, in order to render the contents 
visible. Here there were two thick panes of glass, one inside 
the other, with an air space between of about fin. In 
the refrigerators intended for sale these windows are either 


much diminished in size or omitted altogether. The walls proper | 
are composed of an outside case of hard wood, ash or walnut, | 
nicely finished; then a lining of rosin-sized paper, with a thin | 


layer of about jin. of hair felting, or, in some of the smaller 
cases, oakum; then a partition of well-seasoned white pine fin. 
thick; then another and thicker—about lin.—layer of hair 
felting, quite loose and incompact, but so secured as not to be 
displaced by jarring; then another thickness of white pine; and 
finally, a shell of stout galvanised iron. The inner chamber, to 
receive the articles of food to be preserved, is also made of gal- 
vanised iron, but without lining of any sort. Between this 


inner chamber and the outer non-conducting walls is a space of | Fah. 


30 deg. Fah., with the minimum expenditure of coal rather than 
of ice shipped as such. 

Of desiccation as the means of preserving both animal and 
vegetable food, but especially the latter, there were numerous 
illustrations in the Exhibition. The best tassajo or sun-dried 
beef comes from the Argentine Republic—it is in thicker pieces 
than those generally seen in Mexico and Texas, being about fin. 
through, and a little salt has been rubbed over it, though not 
enough to constitute the essential preservative agent. It is a 
good deal more attractive-looking than the leathery strips most 
common on the northern side of the Isthmus of Panama. 

Besides abundance of egg albumen for calico-printers’ use, 
there was in the United States’ section an exhibit of dried egg to 
be used as food, yolk and white uniformly mixed together, pre- 
— by the United States Egg Desiccating Company, at St. 

uis, b ——s * sort of revolving disc alternately to dip 
into the fluid and to rise into a current of warm air ; 
the result being a bright yellow solid in small fragments or coarse 
powder, presenting the nutritive value of the original material 
quite well retained, and in the bulk of about one cubic foot 
for each hundred dozen of eggs. Geyelin and Co., of London 
(England), showed several dry powders with which different kinds 
of soup may be made by the addition of hot water—these con- 
sisting of meat-extract added to arrowroot, or tapioca, or various 


with the starches, in some cases. These products are packed in 
paper simply, and seem to have been quite favourably considered 
by those who have at the Exhibition tried them. The drying of 
fruits is a very important industry in the United States, immense 
quantities of dried apples and peaches being consumed (stewed) 
in the more northern States to replace fresh vegetables during 
the long winters. The fruit is cut into thin slices, which are 
rapidly and thoroughly dried, and then packed in barrels. Ina 
way farmers’ wives dry their own supply by direct ex- 
posure to the sun ; but of late years the increasing demand has 
led to the production of a number of patent dryers, of which 
several were exhibited. The general principle of these is 
throughout the same—namely, the production of a steady cur- 
rent of heated air to which the fruit is exposed in shallow layers 
supported by trays of coarse wire gauze. The chief points of 
difference are—the placing of the drying chamber in a horizontal, 
inclined, or vertical position, the arrangement in detail of the 
flues, and the character of the movement given to the trays so 
as to present them in due succession to the hotter and colder 
parts of the chamber, and to make the heating effect as uniform 
as possible upon those which are in the same stage of desicca- 
tion. In Reynolds’ rotary dryer the trays are disposed about 
a vertical axis, which is made to revolve, and are progressively 
shifted from the lower to the upper part of the cylindrical dry- 
ing chamber. In the California fruit dryer the long inclined 
chamber with rectangular cross-section has a number of trays 
gradually moved away from the lower or fireplace end; there 
are well-arranged dampers to regulate the temperature in the 
several flues independently of each other. The evaporator of 
| Jones Brothers, Michigan, has a small fan to draw by exhaustion 
a current of heated air through the chamber. In using any of 

| these contrivances a good deal of experience is necessary 
|in order to prevent the fruit turning dark in colour, 
the difference of price in the market being greatly in 
| favour of a thoroughly dried but light coloured product. 
At the beginning of the process the fruit will bear a higher 
temperature than afterwards, but must be guarded against 
| scorching when in contact with the gauze, and against the 
stewing out of saccharine juice sticking the slices together. The 
defects most observable in the drying machines shown were those 
arising from poor material and workmanship—thin, not always 
well seasoned, plank being used for the walls of the drying 
chamber, likely to crack open on exposure to the heated air, 
and so cause waste of fuel and want of control over the tempera- 
ture in different parts of the chamber. In the best dryers, when 
in good order, apples are finished in one and a-half or two hours, 
and peaches in four to six hours. The highest temperature 
| required—that to which the fruit is first exposed, in order to 
| rapidly dry the surface and seal up the juice—is about 200 deg 
The largest dryers will turn out 500 bushels or 600 





6in. or Sin., extending round top, bottom, and sides, with but | bushels per day. There were sundry good displays of the dried 


roy and ingeniously-arranged points of support for the inner 


| fruits themselves. Much the best was that of Messrs. F. M. 


| 


The windows formed by the panes of plate glass were of | Clarkson and Son, of Bridgeville, Delawarr. The dried apples, 


course made to extend to the inner chamber, so that its contents | peaches, peach leather, very long and thin strips, looking like 


might be fully seen. The space between the inner and outer walls 
is filled with the cooling material—usually ice—but for some pur- 
poses, as in the case on exhibition, with a mixture of ice and 
salt. In some forms of the refrigerator a small ventilating tube 


is carried out from the top of the inner chamber and downwards | 


through the ice space, so as to act as a cold air syphon and gra- 
dually renew the inside atmosphere. The workmanship of the 
whole is excellent, the joints all remarkably close and well 
fitted, and to this in great measure may be attributed the really 
striking results obtained. 


98 deg. Fah., one placed in the refrigerator stood steadily at 
18 deg. Several large discs of clear ice standing on edge within 
the chamber showed not a trace of liquid water. 


them as if enclosed in glass; and a number of fish were seen 
in apparently quite fine and fresh condition, some of which were 
labelled as having been exhibited in New York in 1873, 1874, and 
1875, as in Philadelphia again in 1876. 

This seems to be one of the best of the many refrigerators in 
use. It is largely employed by hotels and restaurants in keep- 
ing meat ; one large establishment in New York stating the saving 
of ice effected by its use in the single month of August, 1874, at 
nearly £11,000. In the large dairies and cheese factories of the 
State of New York and New England it has also worked well. 
The same system of construction has been applied to railroad 
cars, and these have been successfully used to send fresh meat 
to Florida and other points in the Far South, bringing return 
shipments of choice fruits. It is said that during the ensuing 
summer ice cars will be largely used for the transportation of 
peaches. A fully satisfactory system of cold chambers fitted on 
the large scale on board ship seems still to be needed. The failures 
in several attempts made thus to transport meat on long ocean 
voyages, as between Australia and England, and recently, 
it is said, in the case of peaches shipped from the United States 
to Liverpool, seem all traceable to defects in construction of the 
non-conducting walls, leading to over rapid melting of ice. A 
similar attempt was made some few years ago with freshly 
slaughtered beef of Texas brought to New Orleans in a vessel 
fitted up for the purpose. The result was excellent as far as 
the condition of the meat when received in market ; but 
the expenditure of ice on even this short voyage was too con- 
siderable. Amid the many improvements which have been 
made of late in machines for the artificial production of low 
temperatures, it is greatly to be desired that some invention 
should, seriously and with full understanding of the conditions 
involved, take up the problem of maintaining in large chambers 
on shipboard for weeks at least, a temperature of 20 deg. to 


In the early part of July, when a | 
thermometer in the same part of the building marked 97 deg. to | 


t A block of ice | 
into which strawberries and other fruits had been frozen showed | 


| quinces, cherries deprived of the stones, tomatoes, okra for soup, 


| as shown by this firm, cannot be surpassed. California pro- 
| mises to furnish large amounts of dried fruits in the future, 
including fine raisins from grapes. A special taste exists in the 
Northern States for pumpkin pie, and the drying process has 


been applied to the ripe fruit-pulp, so as to reduce it to the con- 


| dition of “ pumpkin meal,” which seems to have a good share of 
| success, 

Another material treated in the same way, but requiring spe- 
cial care on account of the large amount of fatty matter pre- 
sent, which must not be melted out, is the edible white portion 
| of the cocoa-nut. This is also largely consumed in making pies, 
| or tarts, as they would rather be called in England, and mixed 
with melted sugar in confectionery. It is grated more or less 


finely by small machines made for the purpose, and then pre- | 


pared by desiccation, so as to keep unchanged for a very consider- 
abletime. The New York Desiccating Company for Cocoa-nut, 
and the American Desiccating Cocoa-nut Company, both exhibited 
a product of snow-white appearance and excellent flavour, free 
from all rancidity. The most noteworthy foreign exhibit of 


this kind consisted of various, chiefly mixed, vegetables—cabbage, | 


carrots, onions, &c.—dried and pressed into cakes by Dardella 
and Co.,of Paris. Each cake is divided by depressed lines into 
squares, one of which furnishes a “portion” of soup on being 
treated with hot water. Vegetables like these, though not so 


nicely prepared, were issued to the United States army during | 


| the war in 1861-65, and were generally liked by the men, although 


| the use of soup was less common than in France. 


When cap- 
tured by Confederate troops the pressed vegetables were much 
relished. Dardella and Co. also prepare a sort of dried and 
pressed paste of onions alone, to be used for onion soup, a 
tablet of a couple of inches square, and a little more than an 
eighth of an inch thick sufficing for a portion. 

Of simply salted meat there was but a small display, considering 
the very great scale upon which it is produced throughout the 
world, and the special importance of this industry in the Western 
United States—importance which may be judged of by the fol- 
lowing statement, taken from the reports of the Cincinnati 
Chamber of Commerce, of the results of the pork packing of the 
West for the last six seasons :— 


Season. No. of hogs packed. Ibs. of lard. 
1870—1 o° 3,623,404 ee 136,153,181 
1871—2 4,782,403 184,552,627 
1872—3 5,456,004 218,655,238 
1873—4 5,383,810 191,139,100 
1874—5 ee ° 6,537,124 ve 198,432,170 
1875—5 oe 4,850,192 ° 174,803,333 





Besides about 230,000 hogs in California and 150,000 in Oregon. 


desiccated and ground vegetables ; milk is also an ingredient | 


leather, but tasting much better than the name would suggest, | 


The above number of hogs in the Western States yielded as 
meat ready for market :— 





In 1874—5. In 1875—6, 
Ibs. Ibs. 
Bacon sides 423,108,824 ., 465,075,171 
Shoulders eo 169,243,529 ee 186, 
Hams... .) 148,088,088 162,776,309 
740,440,441 813,881,548 


There were in the Exhibition afew handsome exhibits of bacon 
and hams, packed in regular form in casks, but with glass plates 
at the end to permit the contents to be seen; but, on the 
whole, the representation of meat in this condition was meagre. 
Under the same head as regards mode of preservation may be 
placed sausages, which were on largely displayed in the Italian 
section, there being here no fewer than eighteen exhibitions of 
Bologna sausages, some of which were of huge dimensions. 

and molasses are employed as adjuncts in the preser- 
vation of the choice of western meat ; several Cincinnati 
| houses, notably S. Davis, jun., and Chas, Jacob, jun., and Co., 
| exhibited excellent sugar-cured hams, packed incanvas, and some 
| sugar-cured dried beef. Finely chopped meat, with dried fruit, 
currants and raisins—spiced and preserved: by addition of 
sugar and a little spirit, constitute the mincemeat manufac- 
tured by Atmore and Son, of Philadelphia, and intended for 
making-mince-pies. This is sold in small wooden buckets with 
loosely fitted covers, and can be kept in these in good condition 
for some time, but for very long periods is preserved in sealed 
jars—a sound specimen of fifteen years old was exhibited. This 
firm alone turns out about 10 tons a day from the middle of 
September to the middle of April, and there are other houses 
making essentially the same material. Of fruits preserved with 
sugar—the so-called crystallised fruits, jams, marmalades, jellies— 
there was a great abundance and variety, though presenting 
nothing novel or specially calling for remark. The fairest to the 
eye were doubtless those in the French section, but the Spanish 
colonies and Brazil presented the most tempting array to the taste 
of dulees from tropical fruits. California fruit jelly is now made 
at a very moderate price and of good quality, from fruit dried 
on the Pacific coast as described above, shipped to the Atlantic 
cities, and then treated with water and sugar for conversion 
into jelly—the red currant jelly on exhibition was of a flavour 
| hardly to be distinguished from that obtainable from fresh fruit. 
A sort of fruit pulp preserved with but little sugar, under the 
name of “apple butter,” or “peach butter,’ as shown by Mr. 
P. J. Ritter, of Philadelphia, and others, is, like dried apples and 
peaches, an article of food largely consumed in place of fresh 
vegetables in the United States in winter. Besides cane sugar, 
that from starch is said to be largely used in some parts of 
Europe in connection with food preservation, and in the Exhi- 
bition there were capital specimens of glucose syrup from the 
fecula of potatoes, for this and for brewers’ use—notably one 
product of Dutch, aud one of French manufacture. 

Of meat pickled with vinegar the display was no better than 
that of salt meat. The best samples of mess beef and mess 
pork, put up in barrels with plate-glass ends, came from the 
Commercial Exchange of Philadelphia, as part of a collection 
exhibit. Crosse and Blackwall, of London, decidedly carried off 
the palm for vegetable pickles, such as this house has long been 
famous for ; their products were shown in beautiful condition, and 
have attracted much attention. 

Of vinegar itself there were very many}exhibits, including the 
varieties produced from wine, malt, alcohol, molasses, fresh sugar 
cane juice, the cashew (fruit, of Brazil), wood (pyroligneous, and 
flavoured to resewble wine vinegar), &c. Of wine vinegar alone 
Portugal had 77 exhibits. 

There were some good samples of both meat and fish preserved 
by smoking—amongst the last being smoked goose, sent by 
Christian Natz,of Halifax, Nova Scotia, and some small herrings 
of a peculiar kind in the Canadian section. 

Of other chemical preservative agents there were some scatter- 
ing exhibits—the most noticeable being so-called “ Asaptin 
Amykos” from Sweden, and a similar preparation from the 
United States, both of which owe their value mainly to boracic 
acid, and salicylic acid, prepared both in Germany and the 
United States by the process of Professor Kolbe of Leipzic. 
There were no actual illustrations of the preservative effect of the 
latter, but of that of the former there were. Euch of Hoboken, 
New Jersey, presented examples in the form of meat, fish, butter, 
| &c., kept more or less perfectly for several months—some of the 








| specimens very satisfactory as to result, others much more 
| doubtful. 
j (To be continued.) 








Our Rattway Inon ABRoaD.—The total shipments of railway 
| iron during December last were 24,986 tons, against 24,714 tons in 
' December, 1875, and 29,096 tons in December, 1874. For the 
whole of last year they attained an gate of only 413,656 tons, 
against 545,981 tons in 1875, and 782,665 tons in 1874. The demand 
for our railway material in the United States has become greatly 
curtailed, having only amounted in 1876 to 372 tons; and it cannot 
yet be said that this curtailment has come to anend, In 1875 we 
sent the Americans 17,790 tons of railway iron, and in 1874, 94,491 
tons ; the contrast between these figures and the 372 tons sent out 
in 1876 is certainly discouraging. The Russians were our best 
| customers for railway iron last year, having taken 86,181 tons from 

us during the past twelve months ; in 1875, however, wesent them 
| 111,243 tons, and in 1874 147,754 tons. The Canadian demand 
ranked next in importance, amounting last year to 60,201 tons, 
against 85,170 tons in 1875, and 62,850 tons in 1874. The 
Australian consumption fell off very greatly in 1876, having only 
amounted to 29,587 tons, as compared with 82,521 tons in 1875, 
| and 86,665 tons in 1874. On the other hand, the exports of our 
| railway iron to British India largely increased last year, having 
| risen to 51,168 tons, as compared with 34,205 tons in 1875, and 
| 39,987 tons in 1874. Our South American connection has been 
| materially affected by the financial weakness of Peru and some 
| other South American States, but the Brazilian demand has con- 
tinued. The nee er of our railway material to Brazil, Peru, and 











Chili during the three years have been as follows: 
1874. 1878. 1876. 
Tons. Tons. Tons. 
Brazil .. = «. 22,989 16,595 400 
Peru we + 18,657 14,642 2,654 
Crili .. ee « 22,206 14,218 3,246 
Total . - 68,852 .. 45,455 28,300 


Chili still maintains a good credit before the world, but even the 
work of Chilian railway construction has p ed with consider- 
able caution, Of the 413,656 tons of railway iron exported last 
year 363,808 tons were rails, the balance being general railway 
material. The total of 363,808 tons, representing rails properly so 
called, was made up as follows :—Iron rails, 190,054 tons ; steel 
rails, 173,754 tons. No steel rails whatever were exported by us 
to the United States last year, but the Americans took from us 
161 tons of iron rails in 1876, Steel rails were shipped as follows 
to various countries last year :—Russia, 66,029 tons ; Sweden and 
Norway, 3928 tons; Germany, 12,943 tons; Spain, 6279 tons ; 
Italy, 2027 tons; Brazil, 4096 tons; Chili, tons; British 
America, 36,247 tons; British India, 10,130 tons ; ustralia, 
10,442 tons ; and other countries, 19,545 tons,—Mining Journal. 
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PENETRATION EXPERIMENTS WITH EIGHTY-TON GUN. 


FRONT ELEVATION 





w D 


OLD ARMOUR 


PLATE 





Tux accompanying engravings show the construction and dimen- 
sions of the target against which the 80-ton gun is now proving 
its powers. The thickness of plate amounts to 32in., consisting 
of four 8in. plates “sandwiched” between layers of teak bin. 
thick. As the difficulty in building turrets to contain our great 
guns is one of size as well as weight, it follows that the walls of 
the turrets now designed consist of much more iron, and of 
much less wood, than those formerly built. The same propor- 
tions doubtless will hold in broadside armour, though turrets 
have come more prominently under our notice recently. The 
Glatton turret walls consist, in the stronger portions, of 14in. of 
iron, and 15in. of wood, or, in weaker parts, of 12in. of iron, and 
17in. of wood. The structure before us, consisting of 32in. of 
iron, and 15in. of teak wood, only exceeds the armour of the 


Glatton by 18in. in absolute thickness, while its strength is more 
than double. 


The armour of this target is, in fact, gigantic, even in com- 
parison with any fired at Spezia by the 100-ton gun. As 
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comparisons are naturally made between the notable experiments 
carried on by Italy and England, it is necessary to point out the 
circumstances of the case. At Spezia a 100-ton gun discharged 
a projectile, whose weight was 2000 lb., against a shield consist- 
ing of 22in. of armour, 29in. of wood, and lin. of iron skin. 
At Shoeburyness the 80-ton gun fired a projectile, weighing 
1700 Ib., against a target consisting of 32in. of iron and 1b5in. of 
wood. The Shoeburyness target may roughly be said to 
be stronger than the Italian, by perhaps 6in. of iron. The 
English gun, although smaller than the Italian, fires a 
larger charge of powder, namely, 370 Ib., against the 341 Ib. 
or 342 lb. fired by the Italian. With such a charge the 
penetration of the 80-ton gun ought to be greater than 
that of the Italian or Elswick gun. The latter penetrated its 
23}in. of iron and 29in. of wood with ease. In one case the 
velocity after passing through the target was still 600ft. a 
second. Many opinions have been given as to the possibility of 
the 80-ton shot completely penetrating the Shoebury target. 
The target has generally been felt to be at least a match for the 

n—same say it far overmatches it. Few were sanguine as to 
the shot doing more than possibly getting its point through the 
target. In considering this with the issues that may hang on 
it, it is to be noted that the Elswick shot had an ogival head 
struck with a radius of 1} diameters, while that of the 80- 
ton is the regular service form of the ogival struck with 14 
diameters. Thus the point of the Elswick shot is considerably 
the sharper one, and has an advantage in penetrating power— 
an advantage that is possessed by most Continental projectiles, 
the English service form having been retained as stronger 
against a transverse blow, and probably better for irregular or 
oblique impact. 


TARGET No. 41 AT SHOEBURYNESS,. 
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Sir William Palliser made his first chilled shot with a point 
of 16 diameter, if we remember rightly, and it might be difficult 
to find the individual who would accept the responsibility of 
having insisted on the blunt points which have obtained in our 
service, namely, ogivals of 1, 1}, and 14 diameters radius. The 
Royal Laboratory have now manufactured a shot for the 80-ton 
gun with the sharper point of 1} radius, and also without 
studs, being rifled by a copper cup on tbe base, so that 
a fairer comparison may be made with the Elswick projectiles 
if desired ; but it is questionable whether a part of the 
target—“No 41”—which represents so much money, will be 
allowed | to be devoted to what may be looked upon as a com- 
parison Yetween points of different forms, which might be tried 
on a smaller and less expensive scale. Believing, as we do, in 
the superiority of the sharper point, we hope it will be tried. 

There is one other feature to notice in the programme, namely, 
the firing of a common shell against an unbacked 8in plate, to 
ascertain if the shell will penetrate the plate before breaking, 
though there is little now to remark upon it. The target, as 
may be seen in the figures, is very firmly supported in every 
way — Ape rg ° the back, where we think that it i 
comparatively weak, in its liability to yield by bending, compared 
ait. ° 

We may supplement the foregoing by saying that the target 
plates are each 16ft. in breadth by 10ft. in height, and 8in. thick. 
Each armour plate weighs 23 tons, the collective weight being 
thus 92 tons. They cost about £5000; the timber and the 


| labour will probably make up a total of about £6000. We sup- 


pose something like half a dozen good rounds will be ultimately 
got out of the target, so that each round may be reckoned as 
costing £1000. 

The results obtained yesterday were just what was anticipated. 
At ten minutes to eleven General Campbell and a number of 
distinguished visitors came on the ground, and at twenty minutes 
past eleven the gun was fired. A white mark was placed on the 
target, 3ft. 9in. from the bottom, and 6ft. 5in. from the left 
side. The shot buried itself in the target. The base was 
broken across, part being 5in. and part 7in. past the front. 
The point thus reached the plane of the original back: face of 
the target, but the back plate being started and bulged back 
7in., there still remain about 7in. of iron—cracked, it is true— 
between the point of the projectile, and what would be the 
inside of the turret. The target was much shaken, and the 
timbers crushed and started. 

A second round was subsequently fired at the single Sin. 
plate with common shell. The shell got through contrary to 
the expectations formed by some persons, and broke up. 

The gun stood at a distance of 120 yards in front of the 
target, which was placed just at the end of the main road 
across the marshes. The weather during the trial was very 
fine. The horizontal beams below the ground line in the vertical 
section, are, for clearness, omitted in the other figures. 

We must reserve for the present any investigation of the 
results obtained. Until a complete examination has been made 
of the structure of the target, it is impossible to say how 
thoroughly or the reverse the shot has done its work. 








THE AUTOMATIC GIRTH. 
_In the annexed engraving we illustrate a new form of saddle 
girth, or rather of girth attachment. It is claimed for the 
automatic girth that, once fixed, it acts of itself, without aid 





from the rider, and adapts itself to all muscular action of the 
horse; that it can be used for every kind of saddle, and will be 
found especially useful in the case of rollers for horse clothing, 
whilst for cavalry troops in those manouvres which require fre- 





quent mounting or dismounting its advantages are obvious, 





\. VERTICAL SECTION OF 
‘NS TARCET 


Each of the two buckles is fitted with four springs, having a 
power of tension of 66 lb., say together 132 1b.; so that in saddling 
the horse the pressure is divided, each girth having four springs, 
whereas formerly the eight springs were attached to ‘a single 
girth, and consequently had to be stretched simultaneously. 
This improvement has had the effect of rendering the pressure 
more easy and natural. The horse being saddled, the eight 
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springs act together; their pressure is evenly distributed upon 
the body, to the conformation of which they adapt themselves 
with the greatest facility. The spring, 3in. long, can be stretched 
to double that length, €in., without any loss of power. The con- 
struction of the apparatus is so simple and obvious that no 
detailed description is necessary. It is being introduced into 
this country by the Automatic Girth Company, Milk-street. 








STEAM EXCAVATING MACHINE. 


Ws illustrate, at page 80, a “steam navvy”—as it is called by 
the makers—constructed by Messrs. Ruston, Proctor, and Com- 
pany, of Lincoln. The engraving shows the construction of the 
machine so clearly that little or no description is required. The 
mode of operation is nearly identical with t of all 
machines of this class, the bucket scraping its way along the 
face of the cutting. When full, the jib is swung round, and the 
bucket emptied by striking a latch. It will be seen that wrought 
iron has been freely used in this machine, which is of unusual 
strength. 

We understand that this firm have made these machines regu- 
larly for some years, introducing improvements from time to 
time as experience pointed out. Their excavator is, as it stands, 
one of the most perfect and handy machines of its type; and we 
need hardly add that its workmanship quite maintains the repu- 
tation of the firm, 











No less than 7000 Parisian exhibitors have already applied for 
space in the exhibition next year ; this is 2000 more than in 1867, 
when the last universal exhibition was held there. The demands 
from the provinces and abroad reached at one time, it is said, an 
average of about 1200 a day. 
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THE CHEMICAL SOCIETY. 
Professor ODLING, F.R.S., Vice-president, in the chair. 
Thursday, 18th January, 1877. 

AFTER the names of the visitors had been announced, and the 
mitiutes of the previous meeting read and confirmed, the following 
names were read for, the first time :—Messrs. Michael Conroy, A 
Pearson Luff, A. W. Glover, J. Angell, J. Bardsley, and M. 
Algernon Adams. Messrs. William Hampton, John Comyns Leach, 
and the Rev. D. W. Ladley were balloted for and duly elected, 
after their names had been read the third time. 

The first paper, by Dr. E. Jiiger, ‘‘On Some Derivatives of 
Dithymyltrichlorethane,” was read by the secretary. The author 
prepares the substance by the action of sulphuric acid diluted with 
one-third its volume of acetic acid on a mixture of chloral (1 mol) 
and thymol (2 mols). It forms colourless monoclinic crystals 
melting at 198 deg., and by the action of oxidising agents 


is converted into thymoquinone. Dithymyltrichlorethane 
CH, CH Cul OF when heated with zinc, and yields dithy- 
e412 


mylethane CH3"C <p" = | and dithymylethene, CH2= 
‘ Cio Hi2* OH at ; 
CH <a, H,," OH" The former crystallising in flat plates, which 


melt at 180 deg., and the latter on needles melting at 170deg. By 
the action of feeble oxidising agents it yields a green crystalline 


compound, dithymylquinhydronethene CH: = oc — > 


Sat neha =H, C, which by the further action of the 


oxidising agent is transformed into a red substance, dithymyl- 
quinonethene, CH, = Cm" _ on these are related to one 
o Hye 


another and to the parent hydrocarbon in the same way that green 
quinhydrone and quinone are related to hydroquinone. 

The Chairman said the fellows were much indebted to the author 
for introducing to their notice these complex compounds, related so 
nearly to the quinones. . 

Dr, Armstrong said the experiments of Dr. Jiiger possessed con- 
siderable interest ; and although he agreed with him as to the 
formula he had assigned to the quinone, he could not say as much 
for that attributed to the green crystals, for it must be remembered 
that in the formation of green quinhydrone three molecules of 
quinone took part, and not two; so that it was highly probable that 
the author’s green compound should be represented as derived from 
three molecules of quinone and not two only. 

The next paper, “‘A Preliminary Account of some New Re- 
actions in Organic Chemistry and their Ultimate Bearings,” by 
Mr. C. T. Kingzett and Dr. H. W. Hake, was read by the former. 
After referring to the colour reaction known as the ** Pettenkofer 


reaction,” produced by the action of strong sulphuric acid on a | 





with barium it forms compounds, one of a deep crimson colour 
and insoluble in water, which is basic, the other, having the com- 
position (C,H, (NO,)OH),BaO,OH,) is sparingly soluble in boiling 
water, but crystallises out almost completely on cooling, in lon 

silky needles of a brilliant orange colour. The authors also fin 

that nitrosyl sulphate may be advantageously employed in the 
preparation of nitroso-phenol, nitroso-thymol, nitroso-naphthol, 
and dinitroso-resorcin. This paper was experimentally illustrated. 

The Chairman having thanked the authors, the secretary read 
a paper, by Dr. T. Carnelley, ‘* On High Melting Points, with special 
reference to those of Metallic Salts, Part [I11.” The author has 
determined the “‘ time values” of nine standard salts, by comparing 
the time of melting with that of sulphur; the time of melting 
of the different salts always bearing a constant ratio to one 
another, and to sulphur, and this ratio is the time value for each 
given salt. By interpolation the author has constructed a table 
giving the melting point corresponding to various time values 
from 0° to 241. 

After the Chairman had thanked the author in the name of the 
fellows, he adjourned the meeting until Thursday, Ist February, 
when there will be a paper by Dr. H. E. Armstrong, “‘ On 
Kekule’s, and Ladenburg’s Benzene Symbols,” and one on the for- 
mation of coumaric, cinnamic, and other analogous acids from the 
aromatic aldehydes, by Mr. W. H. Perkin. 


THE DREADNOUGHT. 

THE Dreadnought was launched at Pembroke on the 8th of 
March, 1875, steamed round to Portsmouth on Monday, October 
9th, 1876, in order to be completed for sea, and having had a pre- 
liminary run on Wednesday week, she made an official six hours’ 
trial of her machinery on Friday with the following result :— 
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The mean power developed by the engines during the six hours 
was $216°28, or 216°28 horses beyond the contract. More could 
have been readily obtained had the economic purposes of the trial 
not intervened. The steam blasts were not used from first to last. 
Indeed the difficulty was to regulate the amount of steam 
generated, so as to maintain a steady and uniform power without 
its blowing off to waste, and, as will be seen from the last column, 
the variations of power exerted were exceedingly small. ‘The 
total means of the twelve half-hours were :—Pressure of steam 
in boilers, 60°32 lb., and in engine-room, 57°32 lb.; vacuum in 
condensers—starboard 27°04 Jb., port, 27°33 lb.; revolutions—star- 


| board 67, port, 67°18; mean pressure of steam on pistons, high 


mixture of sugar and cholic acid and some other substances, as glyco- | 


cholic, hyocholic, oleic and lithofellic acids, &c., and various com- 


31°603 lb., low, 9°137 Ib. One of the most notable circumstances 
connected with the observations was the almost uniform vacuum 
that was obtained. The vacuum in the starboard condenser only 


unds occurring in brain substance, the authors state that they | varied once from 27 lb, during the whole time the ship was under 


have found that many other bodies behave in a similar manner, 
as benzene, phenol, turpentine, camphor, salicylic acid, pyrogallol, 


piperin, morphine, clove, and other essential oils and various fatty | 


bodies. Camphor dissolves in concentrated sulphuric acid, forming 
a deep red solution, and this, when mixed with cane sugar syrup, 


| 
| 


} 


solidifies to a rose-coloured paste ; but on adding water the colour | 


is destroyed, and an almost colourless precipitate produced which 
is soluble in ether. When treated with sulphuric acid it now 
gives the colour reaction without the addition of sugar, although 
even when boiled for several hours with dilute sulphuric acid no 
sugar could be detected in the solution, in which this substance 
differs in a marked manner from the ordinary glucosides. From 
a comparison of the reactions yielded withthe Pettenkofer test 
by benzene, benzoic acid, and phenol on the one hand, and turpen- 


way, while that in the port condenser never varied more than 4 lb., 
and that only twice. The coal burnt on the trial amounted to 
50 tons 1 cwt. 10 lb., which is equal to 2°27 lb. per indicated horse- 
power. A very elaborate, semi-official description of the Dread- 
nought has been published in the 7'imes within the last few days, 
and to it we are indebted for much of the following information. 

The Dreadnought is a sister ship to the Devastation and the 
Thunderer, but she is considerably larger than the Thunderer. 
While the Thunderer is 285ft. between perpendiculars, 62ft. 3in. in 
beam, and 18ft. in depth of hold, the corresponding dimensions of 


| the Dreadnought are respectively 320ft., 63ft. 10in., and 19ft. 2in, 


tine, camphoric acid, and camphor on the other, the authors are | 


of opinion that camphor stands in a somewhat similar relation to 
turpentine that phenol does to benzene; that camphor, indeed, 
may be the phenol of turpentine, and not a ketone, as ordinarily 


supposed. The authors concluded with some observations on the | 


ultimate bearings of these new reactions, which they consider to 
cover a very wide field, leading, for instance, to the question of 
the general constitution of sugar and similar problems. Some of 
the reactions mentioned in the paper were exhibited, 

Dr. Odling having thanked the authors for their interesting 
paper, Mr. C, E. Groves asked whether they considered the new 
compound obtained with the camphor solution and sugar to be 
of the nature of a glucoside, or whether the cane sugar which they 
employed was converted into glucose. 

Mr. Kingzett replied that from the difference observed when such 
bodies as mannite were substituted for sugar in the reaction, he 
considered it possible that glucose might be formed. The com- 
pound, however, was not a giucocide or saccharide, as it was not 
decomposed by boiling with dilute acids ; he believed, however, it 
would prove to be of the nature of a substitution derivative of a 
hexatomic alcohol C; Hs (O H)<, in which one or more O H groups 
were replaced. 

Dr. Armstrong remarked that they were much indebted to the 
authors for bringing before their notice these interesting colour 
reactions, but he thought the facts adduced as yet did not justify 
the speculative conclusions which they had drawn—as, for instance, 
that the relation between camphor and turpentine was similar to 
that between phenol and benzenz. 

Mr. Kingzett replied that although he had not done so, he could 
give structural formula to illustrate his meaning, and proceeded to 
show how some of the brain substances were split up under the 
action of sulphuric acid when they gave this colour reaction. 
With regard to the relation between turpentine and camphor, he 


considered there was strong evidence to prove that camphor was a | 2 ~ “ 
1 I I : | below. The boilers, instead of being arranged face to face, as is 


phenol, and comparatively little to show that it was a ketone. 
The relation was brought out distinctly on comparing the formula 
Benzene, C«Hg. Turpentine, CH3.C;H;.CeH,. 
Phenol, C,H;,OH. Camphor, CH3.C;H;.C,;H;.OH. 


Dr. Wright remarked that although one argument in favour of 
the hydroxyl nature of camphor was its behaviour with such 
reagents as zinc chloride, and phosphorus pentasulphide, giving rise 
to cymene ; yet, on the other hand, with phosphorus pentachloride 
it yielded dichlorinated derivatives, which was not in accordance 
with the ordinary behaviour of alcohols under similar circum- 
stances. 

The next paper on “‘ Dinitroso-orcin and Dinitro-orcin,” by Dr. 
J. Stenbouse, F.R.S., and Mr. C. E. Groves, was read by the 
latter. The authors, after some preliminary remarks on the nitroso- 
compounds, described the method for the preparation of dinitroso- 
orcin C;H, (NO), (OH), 20H,, which consisted in adding a solu- 
tion of nitrosyl chloride NO. HSO, in strong sulphuric acid to a dilute 
solution of orcin, when the nitroso-orcin was deposited, after a 
short time, as a yellowish brown powder. It was purified by 
suspending it in alcohol, and converting it into the ammonium 
compound, by the cautious addition of alcoholic ammonia. The 
green crystals thus produced are collected, pressed, and decomposed, 
by dilute acid ; a repetition of the process suffices to render the 
nitroso-orcin pure. In this state it is a pale-coloured crystalline 
powder, insoluble in water, alcohol, ether, benzene, &c., but 
decomposed by boiling with alcohol. It forms green crystalline 
salt with potassium, sodium, and ammonium, but those of the 
alkaline earths, and heavy metals, are brown amorphous precipitate. 

Dinitro-orcin C7Hy (NO.,)2 (OH);.—Strong nitric acids convert 
nitroso-orcin into trinitro-orcin, but with dilute nitric acid in the 
cold it yields dinitro-orcin. This crystallises in deep yellow rhom- 
boidal plates. which melt at 164°5 deg. Cent., and may, with care, 
be sublimed at a higher temperature. Heated rapidly on platinum 
foil, it deflagrates. Dinitro-orcin is almost insoluble in cold 
water, moderately soluble in cold alcohol, and readily in ether. 
The alkaline salts of dinitro-orcin cyrstallise with difficulty, but 


Or, to put the difference in a more concise form, the load displace- 
ment of the Dreadnought is 10,950 tons as compared with the 
9180 tons of the Thunderer. The side armour of the latter varies 
from 10in. to 12in. in thickness, whereas the plating of the former 
varies from 8in. to ]4in., and, moreover, goes 7jin. further below 
the load water line than in the sister ship. The external diameter 
of the Dreadnought’s turrets is 32ft. 3in., while that of the 


Thunderer’s turrets is 51ft. 3in.; and whereas the turret armour | 


of the latter ranges from 12in. to I4in., the armour of the 
former is of the uniform thickness of l4in. The armament 
of the Dreadnought is also more formidable, as she carries 


| four 38-ton guns, whereas the Thunderer carries two 38-ton 


| guns and as many 30-ton guns. 


Then the machinery which 
has to drive the newest of our turret vessels through the water is 
necessarily much more powerful, the contract indicated power 
being 8000 horses, to the Thunderer’s 5600, During their trials 
the Thunderer developed 6270 horses, while the Dreadnought 
worked up to 8233. But the superior merits of the Dreadnought 
are not confined to her great size and offensive and defensive 
powers. The alterations in her structural arrangements have made 
her both more comfortable and a generally more seaworthy ship. 


| In bringing her forecastle and after-deck up to the level of her 


| breastwork entirely to the sides, 


| by rams, torpedoes, or other cause, it can be effectually shut off, 


breastwork, not only has the objectionable cu/-de-sac been removed 
and greater space obtained below, but higher freeboard all round 


| has been provided, which must make her both a drier ship and a 


better cruiser than either the Devastation or her sister. Another 
important structural improvement is the carrying out of the 
whereby the most vital 
part of the ship has been increased to the extent of the two 
passages which exist in the earlier monitors. Mr. Barnaby also 
introduced another valuable improvement in the shape of a 


two auxiliary fire-engines and four main fire-engines, ash-hoist 
engine, &c., the whole being built by Messrs, Humphrys and Ten- 
nant. Steam is supplied by twelve boilers and an auxiliary boiler, 
cylindrical in shape, though the section is scarcely a circle, having 
diameters of 11ft. 10in, and 12ft, 2in. respectively, the length being 
14ft. The shell plates of the main boilers are jin. in thickness ; 
the tubes plate, = and the back uptake, 4in. The furnaces and 
combustion chambers are also jin, plates. The shell is double 
riveted, with double straps inside and outside the longitudinal 
gearing. Each of the main boilers has three furnaces. The tiregrates 
are 6ft. 10in, long, and are fitted with wrought iron fire-bars 3}in, 
deep; 1}in. broad, and 2ft. 3in, in length, There are sixty-six in each 
furnace; each boiler has 234 brass and 64 iron stay tubes 3in, internal 
diameter, while the auxiliary boiler contains 84 of the former and 
12 of the latter. The heating surface of the tubes in each of the 
main boilers is 1598°472 square feet ; of the furnaces 74°589 square 
feet ; and of the bust i , 152°090 square feet. The 
total heating surface of the main boilers is thus 21,901°812 square 
feet, the heating surface of the auxiliary boiler being 123°69 square 
feet. Each of the main boilers, again, contains 17 tons of water, 
and affords 4000 cubic feet of steam space. In addition to the 
ordinary safety-valve box, containing a couple of spring safety- 
valves, each boiler is fitted with a supplementary test-valve, loaded 
with a lever and weight, and placed on the front of the boiler. 
The stop-valves and safety-valves can be worked from the stoke- 
hold floor, The boilers are also provided with two pressure gauges 
each, one of which is graduated to 80 1b. and the other to 120]b., 
the intention being that one shall act as a check upon the other. 
The whole of the boiler mountings are of gun-metal. The con- 
tents of the coal bunkers is 6192°2 cubic feet. The draught of the 
ship during her six hours’ run was only 21ft. Llin, forward and 
24ft. Gin. aft, whereas her estimated load draught when ready for 
sea is 26ft. Sin. forward, and 27ft. 2in. aft, or rather more than 
the immersion of the Thunderer. 


mh, 











PATENTS FOR INVENTIONS. 

THE committee appointed on the 10th of January, 1877, at a 
meeting of the Philosophical Society of Glasgow, Sir William 
Thomson presiding, unanimously resolved, on the motion of the 
president, that the following petitions to the Lord Chancellor and 
to the two Houses of Parliament be adopted :— 

That the Philosophical Society of Glasgow, consisting of upwards 
of 600 members, being persons engaged in the arts, manufactures, 
trade, and commerce ot the City ot Glasgow and West of Scotland, 
have taken a deep interest in the proposed legislation on the sub- 
ject of letters patent for inventions, and have, both at special 
meetings of the society and through a special committee appointed 
to deal with the subject, given much consideration to the measures 
for amending the law of patents for inventions, brought before 
Parliament by your lordship, and to the various proposals and 
suggestions regarding such patents which have come before them 
from other sources, 

That by a resolution of the society, it has been determined to 
request that in the event of any bill being brought before Parlia- 
ment during the ensuing session for the amendment of the law 
relating to patents for inventions, your lordship may be pleased to 
include in such bill provisions dealing with the following matters : 

(1) Provisions for reducing the present stamp duties and Patent- 
office fees, waich are unnecessarily oppressive, and operate to dis- 
courage the publication of useful inventions. Many inventors 
prefer to carry on their inventions with as much secrecy 
as possible, instead of purchasing protection at so heavy a cost. 
The charges ought, in conformity with the report of the Select 
Committee on Letters Patent, 1572, Clause 10, to be so adjusted 
as to encourage inventors to‘the utmost to make known their 
inventions. ‘Ihe increase in the number of applications would 
compensate for the reduction of the scale of charges, and still 
leave ample enough funds for making the Patent-office publica- 
tions—what they ought to be—a complete and well-arranged 
record of the progress of industrial invention, and for improving 
the present establishment for the conduct of patent business, 

(2) A provision for extending the term of letters patent to at 
least twenty-one years ; the present term of fourteen years is too 
short for the development of by far the most important inventions, 
or for the remuneration of the inventors. In the event of this 
extension of the term to twenty-one years, the periods for payment 
of the taxes ought to be postponed to the seventh and fourteenth 
years of the patent. 

(3) Provisions for securing an efficient preliminary examination 
of all applications for letters patent, with the view of drawing the 
attention of the applicant, and to warn the public with respect to 
what stands recorded in previous specifications, thereby enabling 
the applicant to avoid the risk of re-patenting what may appear to 
have been already patented, or in case he resolves on proceeding, 
to guard the public against possible loss or inconvenience. But 
your memorialists do not suggest entrusting to any examiners the 
power of rejecting applications, either on the ground of apparent 
want of novelty or on any other ground. The power of rejecting 
applications should be vested in the Commissioners of Patents, to 
whom in all cases the applicant should have right of appeal. 

(4) A provision abolishing the present “‘ Notice to Proceed” as 
serving no useful purpose and creating unnecessary expense. The 
filing of the complete specification shoyld form the “‘ Notice to 
| Proceed.” 











longitudinal water-tight bulkhead between the respective sets of | (5) Provisions extending the time of payment of taxes, by allow- 
engines and boilers, so that in the event of one set*being disabled | ing a certain period of grace within which they may be paid, 
with addition of a reasonable penalty, instead of making the lapse 


the ship being propelled by the other engines. 
bulkhead was undoubtedly to secure additional protection for the 
vitals of a man-of-war, but has entailed a series of advantages 


| usually the case, so that the stokers have tires behind as well as 
| 





in front of them, are placed back to back against the middle | 
The stoking is thus done at the sides, and, as the 


line of the ship. 
bunkers are close at hand, the coal does not require to be trimmed 
until it gets very low. The stokeholds are further divided by a 
thwartship bulkhead, whereby four rooms are formed, the forward 
ones being 42ft. long, and the after ones 40ft. long. This arrange- 
ment of the boilers naturally reduces the temperature of the 
stokeholds ; and as the ventilation supplied by the fans is supple- 
mented by eight cowls on the hurricane deck, and by four others 
at the side, which are also utilised as ash-hoists, the stokeholds 
are kept comparatively cool, 

The Dreadnought is engined by Messrs. Humphrys and Tennant, 
of Deptford, who have supplied the machinery to the Thunderer, 
Alexandra, and Temeraire. Each propeller, which has a diameter 
of 20ft. and a mean pitch of 23ft. 6in., is driven by an independent 
set of vertical compound inverted engines. Each set consists of 
three cylinders, the high-pressure, which is 66in. in diameter, 
exhausting into two low-pressure cylinders, each having a diameter 
of 90in. and a stroke of 4ft. Gin. They are all steam jacketed. 
The diameters of the piston and connecting rods are 9in., 64in., 
and jin. The air pumps are worked off the low-pressure engines, 
and are formed entirely of gun-metal. The condensers form 
the midship framing, while the wing framing consists of 
two wrought iron columns to each cylinder. The surface con- 
densers contain over 16,500ft. of cooling surface, and are fitted 
to work as common condensers. The condensing water is supplied 
by two centrifugal pumps, which are also designed to draw directly 
from the bilge. An extra bilge suction is provided, so that the 
air-pumps can pump directly from the bilge in case of an accident. 
The engine shafting is composed of three pfeces, each piece having 
alength of 10ft. 7fin., and a diameter of 17fin. The diameter of 
the propeller shaft is 16in., and of the shaft in the stern tubes, 18in. 
The majn enginesare started and reversed by an auxiliary engine 
having cylinders of 6in. in diameter and a stroke of 8in. The ship 
is also provided with six ventilating engines, turret-turning engines, 





The purpose of the | of the patent the unavoidable consequence of failure to pay on 


| the day the tax is due. Patentees who happen to be abroad 
are frequently deprived of their patents by the rigour of the 
present system, and can be reinstated only by Act of Parliament. 

(6) Your memorialists respectfully urge that the present system 
of granting protection on the filing of a provisional specification 
ought not to be abolished. The present system gives the inventor 
the opportunity of openly testing and of maturing his invention 
before committing himself to the precise details and additional 
expense of a complete specification and drawings; and the 
benefit to the public of having the invention communicated to 
them in its maturest form, and with the whole results of practical 
working on the large scale, is very great. The relation between the 
provisional and final specification, however, ought to be ascer- 
tained by a proper declaratory enactment. It is suggested by your 
memorialists that if the invention, as ultimately developed and 
described in the final specification, comes fairly within the title 
granted, there is no reason for demanding that the final specifica- 
tion shall contain nothing but what is merely exegetical amplifica- 
tion of the provisional. The six months are allowed for the very 
purpose of improving the invention, and the public get the benefit 
of any improvement ; it is contrary to the purpose of allowing the 
six months for improving the invention, to insist that in the end 
the final specification shall contain nothing that is not substantially 
intheprovisional, It isenough that the final specification should still 
remain within the limits of the title as allowed by the law officer 
on the basis of the provisional specification. 

Your memorialists, X&c., 


(Signed) WILLIAM THomson, LL.D., F.R.S., President. 
Professor of Natural Philosophy in the University 
of Glasgow, and Fellow of St. Peter’s College, 
Cambridge. 
(Signed) Witu1AM Keppir, F.R.S.E., Secretary. 








LoNDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At a meeting on Saturday, Feb. 3rd, at 8 p.m., a paper will 
be read ‘On a Simple and Expeditious Method of Testing Con 
densing Engines,” by Mr. D. Thompson. The anniversary festival 
of tae Association is fixed for Saturday, March 17th, 
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RAILWAY MATTERS. 


TuE Baldwin Locomotive Works are working 1039 men, and are 
engaged chiefly upon Cuban and South American orders. 

Tue Manchester and Lincolnshire Railway Company, in their 
half-yearly report, state that the depression for the last six months 
in the iron and coal trades reduced their mineral and merchandise 
traffic receipts nearly £23,000, 


Tue Billerica and Bedford Railroad, now being built in Massa- 
chusetts, seven miles long, illustrates the narrow gauge principle 
with emphasis, its gauge being only 24in. This is about as near 
to the single rail plan as it will be convenient to get. 

Iv is said that a thorough examination and test of every rail- 
road bridge on the road between New York and Buffalo is to be 
made at once. These bridges are all of iron. The wooden bridges 
were discarded after the New Hamburgh disaster in 1871. 


THE new wooden truss bridge is completed over the Ashtabula 
river on the Lake Shore and Michigan Southern road, and through 
travel has been resumed. The bridge was thoroughly tested with 
several locomotives, and may be considered absolutely safe. 

Ar the half-yearly meeting of the Great Eastern Railway Com- 
pany, on the 30th ult., it was stated that the passenger receipts 

ad increased by about £24,000, and the number of passengers by 
about one million, The issue of third-class return tickets had 
materially reduced the crowding of the parliamentary trains, 


THE projected ship canal from New Orleans direct to deep water 
cn Barrataria Bay, estimated to cost 5,000,000 dols., is still talked 
of. It is stated that it would lessen the cost of sailing vessels 
oetween New Orleans and Galveston nearly one half, and vastly 
help all the commerce of New Orleans, by doing away with the 
tug monopoly which has so long preyed thereon. 

THE latest form of rattening in Sheffield, says a contemporary, 
was to apply soft soap to the steepest gradient of a tramway there 
previous to the trial of anew locomotive engine. If this is true it 
explains the slipping of the driving wheels of the engine on the 
recent trials which were successful in every respect except at the 
foot of a steep gradient where the engine was unable to move. 

THE South-Eastern Railway Company are making every effort 
to put the line between Folkestone and Dover, injured by the 
recent fall of the cliffs, again in working order. Over 1000 
navvies are at present employed in making an open cutting 
through the chalk, but it is feared that trains will not be able to 
run between the two places for some months yet to come. 
The passenger traffic meanwhile is being carried on by omnibuses, 

Aw Act has been obtained and a company is being formed to carry 
out the construction of a narrow gauge—3ft.—railway, from the 
market town of Halesworth to the favourite watering-place, town, 
and port of Southwold, in the county of Suffolk, a distance of 
eight and three-quarters miles, with a branch to Blackshore Quay, 
a quarter of a mile in length, making nine miles in all. In addi- 
tion to the joint station with the Great Eastern Railway at 
Halesworth and the terminus at Southwold there will be two 
intermediate stations for local traffic, 


Tue Koenigsberger Hartungschezeitung says that not only has 
the traffic of English rails passing through Koenigsberg on their 
way to Russia revived after recent depression, but the quantity of 
rails conveyed has assumed such proportions as have never been 
witnessed on the same route, All these rails come from England 
and go into Russia, The railway lines communicating with Russia 
are compelled to make special provision for the increased traffic, 
which severely taxes their service. On the other hand, the export 
trade of Russian sugar travelling to England has likewise revived, 
and shows a progressive increase, 

REFERRING to the vast wealth of the late Commodore Vander- 
bilt, the American Railway King, ih the shape of securities of one 
kind and another, a New York paper furnishes the following 
estimate of his holdings :—New York Central and Hudson River 
stock, 55,000,000 dols.; New York Central and Hudson River 
bonds, 10,000,000 dols.; Lake Shore and Michigan Southern bonds, 
7,000,000 dols.; Lake Shore and Michigan Southern stock, 40,000 
shares, say, 2,200,000 dols.; Western Union Telegraph stock and 

nds, 3,000,000 dols.; Harlem Railroad stock and _ bonds, 
6,000,000 dols.; New York and New Haven Railroad stock, 
250,000 dols.; Canada Southern Railroad bonds, estimated value 
2,000,000 dols.; total, 85,450,000 dols. 


Tue Third Avenue Railway Company, New York city, has 
lately put into use a steam sweeping machine which performs the 
work of removing the snow from the street tracks with much 
success, The machine resembles in appearance an ordinary box 
freight car. Under each end of the car is a revolving brush, 
which extends obliquely across the track, and capable of being 
raised or lowered as required, by an attendant within. e car 
isdrawn by horses, but the brushes are worked by steam power. 
As the machine moves along, the horses on a walk, the snow is 
lifted into the air in large quantities, by the powerful brushes, and 
falls in graceful cascades upon one side of the track, forming a 
continuous windrow. 


AN illustration, says the Railway Age, of the revolution which 
the Pacific railways have wrought in the commerce of the world 
can be seen almost any day in the passage through this city of the 
products of the Orient, destined to Europe, A few days agoa 
special train, consisting of seven car-loads of silk-worm eggs from 

apan, consigned to Havre, France, arrived, and was hurried east- 
ward by an engine in readiness. The eggs are attached to slips of 
paper by mucilage and laid carefully on shelves, and an even tem- 
perature is maintained in the cars by heating apparatus. The 
value of the shipment is variously stated at from 500,000 dols, to 
1,000,000 dols., and it is only one of many that have already been 
made, Similarly, tea, coffee, silks, and other goods from Japan, 
China, India, and the islands of the ocean, are constantly passing 
over this great highway of the nations. 


Mr. Joun E, Wootten, the engineer of the Philadelphia and 
Reading Railroad Company, during the past year has succeeded in 
burning culm or anthracite coal dust, in iis natural state, without 
forming it into artificial blocks or using any mixture. The method 
om gy consists of forcing air with steam into a closed ash-pit 
and up through a perforated fire-bed into the fuel. This device 
has been so su ul that, it is said, coal slack thus burned gives 
results almost as good as those obtained by the use of the large 
sizes of coal. ‘‘If,” says the American Engineering and Mining 
Journal, ‘it be found that this simple and inexpensive device can 
be generally applied to the burning of the culm, which forms such 
unsightly mounds in our anthracite fields, it will effect an immense 
economy, for it is well known that from 20 to 30 per cent. of all 
our anthracite is at present wasted as “‘culm ” or ‘‘ coal dirt” at 
our ‘‘ breakers,” 


THE prospectus is issued of the B and Tottington District 
Railway Company, which is about to apply to Parliament for power 
to construct a line from Bury to Tottington and Holcombe Brook. 
It is proposed that the line should commence by a junction with 
the East Lancashire line of the Lancashire and Yorkshire Railway 
near Chamber Hall, and pass through Woolfold. A double junc- 
tion with the East Lancashire Line at Bury to accommodate the 
northerly as well as the Manchester traffic has been surveyed and laid 
down on the parliamentary —— and also two short branches to 
accommodate the traffic of Woolfold, It is stated that the district 
through which the line will pass is very populous, containing 
numerous mills, manufactories, bleachworks, printworks, paper- 
works, and an important wagon-building establishment, and that 
the want of railway accommodation is increasingly felt, and it is 
believed that the construction of the proposed railway will materi- 
ally develope and accommodate the trade of the district. The pro- 
moters do not anticipate any opposition, as the landowners and 
manufacturers on the line are understood to be generally favour- 
able to the scheme. The capital is to be £50,000 in £20 shares, 





NOTES AND MEMORANDA. 


IN order that a wedge key or collar may be safe against slipping 
out of its seat, its angle of obliquity ought not to exceed the angle 
of repose of metal upon metal, which, to provide for the con- 
—— of the surfaces being greasy, may be taken at about 

eg. 

In 1874, France produced 1,387,000 tons of pig; in 1875, the 
production expanded to 1,416,000 tons. The production of iron 
and plates in France in 1874 was 886,000 tons ; in 1875, it declined 
to 870,000 tons, The quantity of steel produced in France in 1875 
exceeded the corresponding production for 1874 by 43,000 tons. 


A writer in La Nature states that in 1775 one Charriére, a 
gunmaker of Paris, devised a musket capable of being discharged 
“ten times in a minute.” The description is preserved in the 
archives of the French navy, whence it appears that after trials 
the gun was rejected as dangerous. The cartridges were all placed 
in the single bore and separated by movable partitions so that but 
one could explode at a time. 

A Few days ago a geological curiosity was found about 35ft. under 
ground at St. Martin’s Ferry, on the Ohio river. A well was 
being dug about a quarter of a mile from the river, and at the 
depth mentioned, under the overlying sand, the workmen found 
an oval of soft sandstone, in which was embedded a close)y-packed 
mass of hickory nuts and twigs. Some of the nuts were broken 
open on the half shell, while a few were complete even to the 
outer pod, which were opened at the radial point. There are also 
some impressions in the stone or hard clay which closely resembled 
small corrugated molluscs. 

A MYSTERIOUS clock has been shown in London clockmakers’ 
windows for some months. This consists of what appears to be an 
ordinary French clock contained in a base, supporting a bronze 
figure with an outstretched arm, from which hangs the pendulum. 
There seems to be no connection whatever between the pendulum 
and the works, and the question: How is the pendulum kept in 
motion ? was a puzzle that baffled some of the best mechanicians 
and horologists of the day. Many different theories were advanced 
to account for the continued movement, such as the application of 
a blast of air acting on the ball, electricity, magnetism, &c., all of 
which were denied by the inventor; but the real explanation is 
probably as follows: The figure itself, instead of being stationary 
on the base, as it seems to be, is fixed on the top of a vertical 
shaft, concealed in the base, and connected with the movement in 
such a manner as to give the figure a turning motion sufficient to 
swing the pendulum, but so small as to be imperceptible to an 
ordinary observer. 


GLASS-WOOL has received a new application in the laboratories of 
Austria with great success, the glass being drawn so fine that it 
may be compared to the fibres of silk, wool, or cotton. The pro- 
cess by which it is manufactured is not well known, and is kept a 
secret as much as possible by the two firms in Bohemia that provide 
the market with it. It is, however, said to be made by winding 
fine threads of nearly melted glass upon rapidly rotating heated 
cylinders. When seen ina mass, it looks like cotton ; its fibres are 
more easily snapped by tensile strain than by bending, and it has not 
the appearance of a mineral substance. As it resists the action of 
nearly all chemical substances, it admits of being employed in the 
laboratories for the filtering of unstable solutions, and is cleaned 
again after each operation by merely letting pure water run through. 
If an insoluble compound is to be calcined on the filter on which it 
was collected, it will be obtained quite clean, save a small glass 
button representing the molten fibres, Unalterable brushes are 
also made of the same material. 


LIEUTENANT-COLONEL MELLIS has issued an account of the 
results which have attended an iron works experiment at Burwai, 
in the Indore territory. The works were started in 1860 on the 
model of some Swedish charcoal iron works which Lieutenant- 
Colonel Keatinge, formerly Political Superintendent at Nimar, 
visited during his absence from India on furlough. The works 
which, together with machinery, cost £12,500, were completed 
by the close of 1862; a further sum of about £7500 was subse- 
quently spent in collecting a large quantity of iron ore and char- 
coal, and in the production of fire-bricks, The object was to 
manufacture pig and wrought iron, with the aid of charcoal ob- 
tained from forests extending from Burwai to Chandgad, on the 
Nerbudda. The blast furnace had, however, scarcely commenced 
working when it was found that native skill was incompetent to 
keep it going. An attempt was made to procure practised hands 
from works at Beypore, but this attempt was frustrated, as the 
Government of India suddenly resolved upon closing the Burwai 
works on the ground of their having proved unremunerative. 


ACCORDING to the American journal, Scrilner’s Monthly, a new 
product has been successfully formed from purely vegetable sub- 
stances, which is in many respects similar to leather, and it is 
called by the inventor “vegetable leather.” The component 
materials are cotton or cotton waste, cocoa-fibre, sea-moss ( fucus 
crispus), and a few other substances of less importance which come 
into use in various textile industries. The sea-moss is found in 
large quantities on the shores of New England. The cotton-waste 
ism le into wads of equal thickness, placed between zinc plates 
and subjected to heat, after which it is soaked with a decoction of 
fucus. The sheets are then passed between heavy rollers, receive 
a coat of linseed oil, and are then dried. If after this the new 
material receives a coating of vegetable wax, and again dried, it 
can be bronzed and varnished like ordinary leather. There is no 
doubt that this new product of American industry, like many 
similar articles manufactured in Europe, can be made to look like 
leather ; nothing is said, however, of the durability of the material, 
and this, we may well believe, can be but very insignificant. 


From the Nautical Magazine for February it appears that 719 
sailing ships, giving a gross total of 251,338 tons, were built at 
British ports in 1876, as against 600 sailing ships, with « total of 
256,296 tons in 1875. The steam ships built in 1876 amounted to 
348, with a total of 222,155 tons, while in 1875 the numbers were 
380 new steamers, with a total of 311,883 tons. In sailing ships, 
therefore, there is an increase in the number built, but a decrease 
in tonnage, while the steam ships show a decrease, both in numbers 
Pe | tonnage. The figures for the four years ending 1876 are as 

ollows :— 


1878. 1874. 1875. 1876. 
Sailing Ships .. .. 441 .. .. 570... .. 600 .. .. 7 
3 » Tonnage 90,585 .. 205,951 .. 256,296 .. 251,338 
Steamers .. .. .. 460 .. 402 .. .. 380 .. .. 348 
“* » Tonnage 536,744 .. 426,056 .. 311,883 .. 222,155 


THE coating of iron goods with brass, according to Herr Hess, 
has not attracted the attention it deserves. It is admirably 
adapted, he says, for a variety of articles of iron, partly to pre- 
serve them from rusting, and partly to beautify them and enhance 
their value, and among the objects for which it will be found 
suitable, may be enumerated: ordinary keys, door bells, furni- 
ture springs, cast door i and signs, statuettes, certain kinds 
of hollow ware, smooth turned door knobs, nails, wire used 
by cabinet makers, &c. &c. The process is as follows :—The 
first step is to thoroughly cleanse the articles, either by means 
of emery, or by laying them over night in a weak bath of 
sulphuric acid. They are then to be washed off with water, a 
weak soda solution, and then immersed as the cathode of a bath 
consisting of two and a-half parts of sulphate of copper, twenty 
parts of sulphate of zinc, and forty-five parts cyanide of potas- 
sium, in 300 parts of water. The anode should be two plates 
of zinc and copper of equal size, The colour of the resulting 
brass coating may be modified by varying the depth of immer- 
sion of one or the other of the plates. The galvanic current 
should be a strong one, and the liberation of hydrogen bubbles 
on the object to be brassed should be plentiful. It is important, 
however, to note that the objects should be first coppered to insure 
a strong attachment of the brass coating. 





MISCELLANEA. 


Mr. SHERIDAN, M.P., addressed his constituents at Dudley last 
week, when he stated that it was his intention during the next 
session to introduce a bill for the better protection of railway 
travellers. ? 

Tue Alexandra, flag-ship of Vice-Admiral Hornby, was undocked 
at Chatham on Tuesday, in readiness to take her departure on 
Saturday for the Mediterranean, to relieve the Hercules, flag-ship 
of Vice-Admiral the Hon. Sir J. R. Drummond. 

It is not easy to obtain detonators for dynamite in London, and 
it may interest our readers to hear that Messrs, Braum and Bloem, 
of Dusseldorf, have opened a store in London, and have appointed 
Mr. Thorne, 85, Gracechurch-street, London, E.C,, as their agent 
for the sale of this article. 


THE report of the London and County Banking Company has 
just been issued. The directors recommend a dividend of 8 per 
cent. for the half-year, which will absorb £120,000, leaving a 
balance of £11,166 8s. 3d. to be carried forward. The dividend 
will be payable on or after the 12th inst. 


THE annual meeting of the board of arbitration for the North 
of England iron trade was held yesterday at Dartington. The 
report showed a decline of members, owing to bad trade, to about 
8000, and of works to 22; whereas formerly there were over 
13,000 members and 33 works connected with the board. The 
organisation has been put to a severer strain than ever before by 
the strike of some of the workmen against the board’s authority, 
but it has overcome these difficulties, and might, it was hoped, be 
regarded as a permanent institution. 

As the introduction of big guns into the Excellent, gunnery ship 
at Portsmouth,- would probably shake the old three-decker to 
pieces, the Lord Clyde, an armour-plated ship of 7342 tons dis- 
placement, which was towed round from Devonport to Portsmouth 
some months ago, is now undergoing a survey, and will be attached 
to the Excellent as an additional drill ship. She will be fitted with 
one 25-ton gun, of the same calibre as those on board the Monarch 
and the Devastation, and a couple of 18-ton guns, such as are 
carried by the Hercules and the Sultan. 


Tue Vanguard has been purchased by a French company, who 
gave £3000 for her. The divers descended once, but the danger 
from loose ropes is so great and the pressure due to the depth so 
excessive that nothing would induce them to descend the second 
time, so that the company appear to have made a very bad invest- 
ment of their capital. A later account says :—‘“‘ A company has 
been formed for making an attempt to raise the Vanguard. The 
Admiralty, it is stated, have accepted an offer made to them that, 
if the vessel should be brought to the surface and placed in dock, 
the said company will be paid £170,000. The original cost of the 
hull and engines of the Vanguard was £284,000.” 

Ar the last general meeting of the Eastern Telegraph Company, 
Mr. Pender drew attention to the successful application of 
Muirhead’s duplex system to the cables of the company between 
Suez, Aden, and Bombay, by means of which its system is dupli- , 
cated throughout. The new cable between Suez and Aden is also 
completed, and the remaining section, between Aden and Bombay, 
is expected to be laid in March, which will further increase the 
facilities of communication by this company’s route to India. The 
general application of the duplex system, which is also at work 
between Malta and Marseilles, will, when completed throughout 
the whole of the company’s system, practically establish four lines 
of communication between this country and India by the Eastern 
Company’s route. 

On Monday two gunboats built for her Majesty’s Government 
were successfully launched from the.yard of the Barrow Iron Ship- 
building Company. These gunboats are two of the six ordered 
some time ago by the Government of the Mallard class, in which 
fine steaming qualities are associated with great strength. One 
received the name of the Foxhound, and the second received the 
name of Forward. Each boat carries two 64-pounder guns mid- 
ships and two 20-pounders, one fore and one aft. They measure 
in length 35ft., in breadth 23ft. 6in., and have a depth of hold of 
12ft. The boats are strongly built, their hulls being composites. 
Immediately prior to the launching of the gunboats, a sailing 
vessel of 1300 tons, the Yarkand, built for Messrs. Bates and Sons, 
Liverpool, was launched. 


H.M.S. Evuryatts was successfully launched on Wednesday 
from No. 5 slip at Chatham Dockyard. She is one of a class of 
unarmoured, slightly-armed cruisers of the Inconstant class, The 
Bacchante is a vessel of the same dimensions as the Euryalus, 
these being :—Length between perpendiculars, 280ft.; length over 
all, 315ft.; extreme breadth, 45ft.; depth of hold, 15ft. 7in.; dis- 
placement when fully equipped for sea, 3932 tons; height of port 
from load-water line, 8ft. 9in.; height of freeboard, 14ft. 3in.; and 
draught of water forward, 20ft. 9in.; aft, 23ft. 3in.; and mean, 
22ft. The transverse frames are of angle irons, 3in. by 3}in. by. 
ysin., and riveted to reverse frames of 9in. by 34in. by y;in., and 
are 3ft. Gin. apart. Her machinery consists of engines of 5250 
indicated horse-power. 

THE return showing the value of steam engines exported in De- 
cember, 1876, gives the total, including locomotives, at £119,673. 
In December, 1875, the value of such exports was £164,673; whilst 
in the same month of 1874 the steam engines exported represented 
in value the sum of £256,287, or considerably more than double the 
amount of last December’s exports. The decline in the export of 
steam engines is more conspicuous when we come to an inspection 
of that which marks consecutive years than as regards correspond- 
ing months. For example, the aggregate value of exported engines 
in 1876 was £1,937,579 ; in 1875, it was £2,631,333 ; but in 1874 it 
reached £3,255,685. Nearly all the countries which had heretofore 
been customers for English-made steam engines seem last year to 
have diminished their orders. Russia, which in 1875 paid our 
manufacturers £333,319, came down in 1876 to £147,886 ; Germany 
fell from £233,033 to £89,182; British India from £436,459 to 
£247,908; and Italy from £170,688 to £151,319. In respect of 
France, Spain, Egypt, and the Brazils, a slight difference on the 
other side of the ledger is observable ; but, as we have said, the 
whole tendency in respect of the make and exportation of English 
steam engines is downward. The end is difficult to see, but it is 
not desirable to close our eyes to possible troubles before us, nor 
for English engineers to be idle. It is only by great activity and 
careful introduction of real improvements that they may hope to 
regain lost ground. 

THE Board of Works of the city of Antwerp have resolved to 
try an experiment, the interest of which extends beyond the com- 
mercial capital of Belgium. The docks and basins of Antwerp are 
famous ; its port is perhaps the busiest of all the continental cities ; 
and, in fact, nearly all the export trade of the little kingdom is 
concentrated at this point. Accordingly no expense has been 
spared to render its docks and quays and wharves as efficacious as 

ssible, New hydraulic machinery has been applied to the dif- 

erent drawbridges, and the canal accommodation to the various 
parts of the town is as perfect as it can be made. The city engi- 
neer has recently applied to the Chamber for leave to introduce 
the Gramme method of lighting into the docks and other approaches 
of the basin. The necessary authority has been given, and in a 
very short time shipping and loading will proceed in Antwerp as 
briskly by night as y day. The use of the lime light has hitherto 
been monopolised by the theatres, and one of the only occasions 
ae which it was put to a practical purpose was when the strike 
of the gas stokers kept London for a few nights in darkness. 
Managers then removed their apparatus from the slips to the door- 
way, and Fleet-street and the Strand shone like a great constella- 
tion. It will be interesting to see how the experiment will succeed 
in Antwerp, and, above all, whether the gain will compensate for 


the expense. The experiment will get a fair trial under circum- 
stances as favourable as possible ; and the suggestion of the Ant- 
werp engineer may not only materially augment the commerce of 
that city, but considerably affect the industry of our own.—Globe, 
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SAFETY TRUCKS, MAHANOY INCLINED PLANE, US. 


(For description see page 78.) 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
THE MINING REGIONS OF PENNSYLVANIA, 

Sir,—I concluded my last letter with a few notes on the 
Brookside collieries. Leaving these we come to Keffers, a 
station at the top of the mountain a few miles from Brookside, 
and the highest point on the Pennsylvania and Reading Railway. 
It is 1610ft. above mid-tide, Tremont being 758ft. above same 


level. The grades on this road are 50ft., SOft., 120ft., and 170ft. per 
mile. The trains of loaded coal cars run down these grades vary 


from 75 to 100 wagons, and are limited to a speed of six miles per 
hour. Four brakesmen ride on the wagons, changing from car to 
car to prevent the wheels of any one car getting unduly heated by 
keeping the brakes down too long on it. The load up is about 
thirty-five empty cars. The engines used here are 19in. cylinder, 
ten-wheeled—that is, six-coupled and a four-wheeled bogie or 
truck. They usually run backwards down these mountain roads, 
as there are no facilities for turning at the top. The view from 
Brookside is very grand. Lying nearly parallel with us are the 
Lorberry Mountains, also a rich coal district, Both mountains are 
thickly wooded, and separated only by a narrow valley many 
hundred feet below us. The vista extends down the valley for 
miles, till the mountain tops fade in the grey distance. The 
natural beauties—both here and generally through the coal regions 
of Pennsylvania—surrounding an industry that, to the mind of an 
Englishman, is always associated with smoke, dirt, and a dreary 
scene of slag tips and pit banks, is particularly striking, and causes 
a feeling of regret to arise that in years to come, as trade developes 
and there ensues a greater demand for the mineral wealth lying in 
these romantic mountain regions, their beauty will be marred 
by the immense heaps of slate and other pit refuse already accu- 
mulating around the larger collieries. Pennsylvanians may be as 
justly proud of the diversity and beauty of the scenery of their 
native state-—its splendid cultivated valleys, its lovely river scenery, 
with the smaller, but not less beautiful, creeks, and the 
mountains, some rugged and crowned with massive rocks towering 
skyward, others thickly covered with luxuriant trees of all shades 
of colour, their summits extending range beyond range till they 
merge indistinctly in the horizon—as of its leading position in the 
industries of the United States. There is even where the works 
are thickest an almost total absence of smoke owing to the exclusive 
use of anthracite coal. 1n the manufacturing towns of the State 
this is still more noticeable, and nodoubt accounts forthere not being 
the number of lofty chimney stacks which form a prominent 
feature in any English manufacturing centre. With a view to 
economy and also to prevent the accumulation of the fine coal or 
slack, hitherto useless and tipped down the bank, the Philadelphia 
and Reading Company are now experimenting with an apparatus 
for its consumption for furnaces. They have already applied it with 
remarkable success to the boilers supplying steam for the machine 
shops at Reading, and to the puddling and heating furnaces at 
their forge there, and are perfecting its application to their locomo- 
tives and steam colliers. I intend to give a description of this 
apparatus when describing the company’s works at Reading. 
Resumingour trip, wereturned through Tremontand proceeded along 
a portion of the Mine Hill Railway towards Schuylkill Haven, 
passing on our way immense numbers of loaded coal wagons, 
waiting orders. The production now being in excess of the 
demand and a large stock on hand, the mines are only going half 
time till the existing depression of trade is over. Owing to the 
railway not being fenced in, cattle of all kinds constantly stray 
on the track, and we frequently have to pull up to avoid cows, 
and now and then a goat or a fat pig will ramble leisurely along in 
front of us for a short distance, evidently not much disquieted by 
the music of our whistle. Just before reaching Schuylkill 
Haven we run through Cressona, the old head quarters of the Mine 
Hill Railway previous to its amalgamation with the Philadelphia 
and Reading. Here there is a well built rubble masonry engine 
house with stalls for twenty-two locomotives. The engine house is 
built in a semicircular curve around a turntable, the walls being 
concentric with it, towards which the twenty-two roads converge, 
the width of building being such as to accommodate one engine 
on each road, and asiding from main line also extends to turn-table. 
I mention this, as it is almost exclusively in such situations that 
turn-tables are used, Y-turnouts being the most usual; and, as 
these are occasionally used in England, a description is unnecessary. 
At Schuylkill Haven we are 1035ft. lower than at Brookside, and 
520ft. above mid-tide. We stay for the night at Mount Carbon, a 
few miles from here, and resume our journey next morning, pro- 
ceeding along the Mine Hill Railway for the Gordon Planes. 
We run through Minersville, one of the earliest settlements 
in this region, and along the Hetcherville Valley, possessing some 
among the best coal veins in this part; but as they lie deep they 
are not generally worked, but they crop out some little distance 
away on the mountain sides surrounding the valley, within a few 
feet of the surface, and are there readily worked. The Mine Hill 
mountains, along whose side we are running, overlooking the valley, 
present a peculiar formation. The rock rises above us about 350ft. 
and is covered at the top by a layer of solid rock some 40ft. thick. 
As this rock dips the coal is found overlying it, and is worked by 
inclines on the north dip. It is supposed that some great natural 
convulsion released the waters from a vast inland lake existing 
between the mountains, and that in its escape it washed away the 
coal and other strata lying above the rock. This supposition seems 
confirmed from the manner in which the strata are broken up,—in 
a way certainly calculated to confuse the geologist. This forma- 
tion existing throughout the Schuylkill and Mahanoy coal-fields is, 
however, favourable to the coal mining interest, presenting as it 
does a larger number of suitable spots to the square mile for the 
opening of collieries than any other region. As we proceed the 
number of collieries increases, and there are also a few blast 
furnaces, not at present working. Just after passing the Hetcher- 
ville pumping engines—the largest about here—we get a view across 
the valley, about 1) miles of a line on the side of Broad Mountain, 
opposite us and apparently parallel with the one we are now on, 
and from a signal tower there, get “‘all right” toascend. This 
kind of signal is peculiar to the mountain roads, being used only 
where the line is single as in this case, and gives only positive 
signals. If the line is clear to ascend, a ball of about 24in. diameter 
is run up on a pole fixed on top of the signal cabin, and can be 
distinctly seen from a long distance ; when the ball is out of sight 
a train is descending the mountain. For fogs or nights an electric 
bell signal is used, showing a red flag on a dial in a cabin at bottom 
of mountain if line is blocked, and a white flag if all right to 
ascend. This is the only American signal I have seen depending 
on form alone, irrespective of colour, all others in use are colour 
signals. A little further we cross at the head of the valley by a 
horse-shoe curve (speed limited to three miles per hour), and con- 
tinue the ascent up the line we had previously noticed over Broad 
Mountain, till we arrive at our signal tower at the summit, having 
been ascending, since leaving Minersville, an average grade of 90ft. 
- per mile for about 10 miles. ‘The usual number of loaded coal cars 
to a train descending this road is about 160, the heaviest that has 
ever come down being 210; the speed is limited to six miles per 
hour. Just before reaching the summit we notice the outcrop of 
the mammoth coal vein on the side of the mountain, lying about 
1ft. to 2ft. underthe surface and over the strata of rock before men- 
tioned, and exposed to view by a ventilating shaft following angle 
of vein (of about 60 deg.) cut from the workings situated lower 
down the mountain side. We see no more coal above this till we 
again find it on descending the mountain on opposite side. We 
are now at the summit of Broad Mountain, 1519ft. above mid tide, 
and about 1000ft. above Schuylkill Haven, our starting point. The 
line descends into the valley by two inclined planes, known as the 
No. 1 and No. 2 Gordon Planes, there being a space of about 700ft. 
between the foot of upper and head of lower planes, The heights, 





lengths, and other particulars of these and also of the Mahanoy 
Fees, to which we shall come presently, are given in annexed 
table ; 


| main line, and are provided with a jib projecting from the centre 
| of the buffer beam, and hinged there so as to swing round ina semi- 
circle ; this jib consists of a stout piece of timber Gin, square and 


Dimensions, &¢., of Inclined Planes on Philadelphia and Reading Railway, 
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The track down the planes is double, a train of loaded cars 
ascending on one track and the empty cars descending on the other, 
andalternating each trip. Lying between each pair of ordinary rails of 
4ft. Shin. gauge are others of 3ft. din. gauge, extending from a few 
feet at the head of each plane respectively down the incline, and 
each terminating in a small tunnel between and below the ordinary 
rails—to receive the ‘safety trucks” running on these internal 
rails—some few feet beyond the foot of the plane. The internal 
pairs of rails are spiked to some sleepers as the ordinary ones, till 
just as they reach the tunnels mentioned, when they descend by a 
rapid incline, and lie out of sight, allowing the cars to pass clear 
over them. The safety trucks or “ Barneys,” as the workmen term 
them, are strongly built of timber, and mounted on four wheels 
26in. diameter ; the front end forms a spring buffer by means of 
india-rubber, or, as they term them here, ‘gum ” springs. The con- 
struction’ will be readily understuod from drawings, page77. The 
one end of main rope passes down under the front of truck—to keep 
it low to miss the axles and under gear of the cars—and is coiled over 
asmall drum on the truck and firmly secured ; the rope then extends 
up the track, passing round the two main drums in a manner to be 
presently described, and is then, by means of a large horizontal 
sheave, diverted and thrown into the centre of the other track and 
secured in the same manner to the other safety trucks. The length 
of this rope is so adjusted that the one safety truck is standing at 
the head of plane while the other is out of sight in its tunnel at the 
foot. The rear ends of these trucks are connected together by a 
tail rope—also passing round a diverting sheave to spread the rope 
to the centre of tracks—thus forming, as it were, an endless rope 
with the two trucks in its centre, but with the ropes of different size. 
The main one is 2}in. diameter iron wire-rope, with independent iron 
wire-rope centre, and the tail rope is 1} diameter of similar make ; its 
purpose is to keep the main rope tight and the trucks equidistant, 
and prevents its jerking and lashing the roadway, and it also insures 
the steady ascent and descent of the wagons. An equal tension is 
obtained and the variations in length according to temperature 
allowed for by the arrangement of the movable horizontal render- 
ing sheave around which the tail rope passes at the base of the 
plane. This sheave is of cast iron, Sft. diameter, and is fixed below 
the roadway, and on the same level, and a little in the rear of and 
between the two tunnels, for the reception of the safety trucks. It 
is fixed in a frame with small wheels running on a pair of rails, 
allowing it afew feet play either backwards or forwards ; to the 
back of this carriage carrying the sheave is attached a chain led 
away horizontally by a system of pulleys to the side of the line, 
then passing up to the top of a wooden gallows, it is fastened to a 
suitably weighted box sliding vertically up and down between 
guides as the carriage moves on its rails, the weight of the box of 
course being adjusted to keep the rope at the right degree of 
tension. There are also two smaller sheaves or pulleys fixed, one in 
the rear of each tunnel, spreading the tail rope out as it leaves the 
larger sheave to the centres of the tracks. The small pulleys for 
carrying the rope are made of wood, and fixed at intervals of 15ft. 
apart centre to centre; they only last about a week each. The life 
of a main rope is based on its tonnage capacity, and it is limited to 
the raising of 2,000,000 tons; after having performed that amount 
of duty it is removed and a new rope substituted. This maximum 
was adopted from experience, and has worked very well. It is also 
daily subjected to a rigid examination, and should a fibre of one of 
the wire strands be found to have given way the rope is cut to ascer- 
tain the state of the interior, it being often found worn inside from 
the abrasion of the wires on each other when presenting a sound 
exterior. The engine and boiler-houses are situated at the head of 
their respective planes. There are fifteen boilers to each pair of 
engines, 3ft. diameter and 26ft. long, plain cylindrical type, and 
set in the ordinary way with a flash flue, and carry a pressure 
of 751b. per square inch, This kind of boiler, seldom exceeding 3ft. 
in diameter, is generally used throughout the whole of the mining 
district. 

The machinery is situated beneath the roadway, and consists 
of a pair of engines with 30in. cylinders, 6ft. stroke, with link 
motion, and coupled on the edge of shaft, on which is fixed one of 
the two main drums, which are geared together ; the one furthest 
from engine is fixed a little lower than its fellow to allow the rope 
to clear it; this and the general arrangement will be understood by 
reference to the drawings. Both drums are the same size, viz., 
12ft. 5}in. diameter, the teeth are 44in. pitch and 10jin. on face, 
as will be seen by the section of rim of these drums, page 76. 
The centre of the teeth is 2in. to one side of the centre 
of wheel,while the centre of the oak blocks grooved for the rope is 
Sin. from its centre on opposite side. These wood blocks are 
inserted endways of the grain to bite better. The section of rim 
shows the shape to which they are cut, corresponding to the recess 
on the side of wheel, and to the shrouding which is firmly bolted 
up against them. The drums are cast in segments and bolted 
together ; the main rope passes three-quarters round each of them, 
describing a form somewhat resembling a figure 8, and the one end 
leads down to the centre of the right-hand track, being in a line 
with it, and the other passes round a fixed horizontal rendering 
sheave of 11ft. diameter, that being the distance from centre to 
centre of the tracks, which brings it in centre of left-hand track, 
the ends being attached as before mentioned to the respective 
safety trucks, The working is as follows :—The loaded wagons 
to be raised, usually six or seven, are pushed up to the foot of 
the incline and just in advance of the tunnel in which the 
safety truck is lying out of sight ; the empty wagons to descend are 
run up against the other safety truck standing at the head of the in- 
cline, the engine is started, the empties begin the descent, and the 
safety truck emerges from tunnel and pushes the loaded wagons 
to the top of grade, where they are shunted out of the way, and the 
empties run against it ready for descent, while the full ones are also 
being pushed up to position at the foot of grade, the empty ones 
there having been removed to a siding. This continues, alternating 
each trip as before mentioned, and is, I believe, the best and safest, 
as it certainly is the quickest—there being no trouble coupling or 
uncoupling the rope to the cars—method of working inclines with 
which I am acquainted. 

The heaviest load raised in one trip is 95 tons, including cars and 
contents, but, of course, it is partly balanced generally by descend- 
ing empties. The number raised from the valley to the top of Broad 
Mountain— over the two Gordon Planes—is about 90 per hour. In 
one month last fall during the busy season 49,000 loaded cars were 
raised. There are extensive sidings for the accommodation of a 
large number of loaded and empty wagons at the head of the plane 
and in the valley. For shifting the wagons and forming the trains 
pushing engines are used. They are generally some of the older 





locomotives, not now considered of sufficient power for hauling on 


| usually 16ft. long—depending, however, on the distance between 
the rails according to circumstances—shod with iron at the pushing 
end and hinged in a casting on the buffer beam at the other; also 
fixed in this casting is an upright iron rod, running up to same 
height as the top of smoke stack, and extending from its upper end 
is a tie rod fastened to a pretty stiff spring, firmly attached to the 
jib about 2ft. from its end ; the spring is similar in shape to one- 
half of a wagon spring, and intended to steady the jib and prevent 
its vibrating. Two other stay rods run from the top of upright bar 
and attach one on each side to a point of the engine frame close to 
fire-box ; a head light is fixed on the jib for night work, and throws 
its light full on the pushing end. This plan answers much better 
than towing the wagons along with a rope or shoving them with a 
pole, and with greater safety and rapidity ; the engine can push 
wagons on same line with itself or on either side, and is very useful 
at these planes for shunting and assorting wagons. The whole of 
the machinery and accessories at these planes were designed for 
expeditious working, and certainly answer admirably. The whole 
of the appliances for both upper and lower planes are alike, the 
only difference being in length and elevation, as noted in table. 

We are now in the valley, having descended about 720ft. in 

10,000ft., and proceed over a number of the branch lines radiating 
from here and connecting the collieries situated round Locustdale, 
Ashland, Girardsville, and other of the thriving towns which have 
so rapidly grown up in these valleys about Mahanoy and Locust 
Mountains. The collieries are very thick all around, and immense 
— of dirt disfigure the otherwise romantic scene. The ground, 
1owever, is not by any means fertile; the greater portion of it is 
covered with quantities of stones and fragments of rock, and pretty 
thickly wooded. Many of the mining towns and villages contain 
well-built houses, principally frame ones, with a few of stone or 
brick here and there, and neat chapels and churches, and are 
thickly peopled, and certainly present an infinitely better appear- 
ance than the dilapidated-looking dwellings so common in our Eng- 
lish mining districts. After a run of some few miles we reach the 
foot of the Mahanoy Plane, where there are similar extensive 
sidings and junctions, with a number of the valley branches concen- 
trating their output here, and repairing shops and stores as at 
Gordon. The table before referred to gives the altitude, length, 
and other particulars, from which it will be seen that it is much 
shorter, but also steeper, part of it rising 1 in 4, than those pre- 
viously described. About 125 loaded cars per hour are raised from 
valley to top of Broad Mountain, overcoming an elevation of 353ft. 
in about 2400 ; the number of cars per trip is fewer, the maximum 
weight of train, including cars, being about 60 tons—this made up 
by the greater rapidity with which the plane is worked, the speed 
being at the rate of nearly twenty miles per hour. 

The general arrangement of rails, safety trucks, Xc., is similar to 
Gordon, so I shall only notice the points of difference. The main 
rope is of steel, but of same size and style of construction and ton- 
nage capacity as at Gordon; the engines are more powerful, 
diameter of cylinder 32in., with 7ft. stroke; the two main drums 
are 14ft. diameter, and have oak blocks grooved for the rope on 
each side with the teeth in centre, as per drawing of section of 
rim—page 77—the rope passing twice round cach drum instead 
of once as at Gordon. This is rendered necessary to prevent slip at 
the high speed at which they are run; the diagram—page 77— 
clearly illustrates this arrangement. 

The fixed rendering drum in rear of engine-house is 14ft. Gin. 
diameter, and the movable one for the tail rope at foot of plane 
10ft. 3in. diameter. As an example of the work this machinery is 
capable of doing—during the busy season of last year it raised 
from the valley to the summit an average of 16,000 tons, including 
weight of cars, for each working day. It is found much cheaper 
and easier to overcome these elevations in a short distance by an 
inclined plane than to work the traffic round a circituous road by 
locomotives, as in this instance the distance to Schuylkill Haven, 
the point at which nearly the whole of the coal is concentrated 
previous to its distribution to Philadelphia for shipment, or the 
various consuming points, is four to five times as great a distance 
as from the summit of the mountain to same place, besides the 
advantage of having the road on a descending grade right to Phila- 
delphia, CHAS, CLARKSON, 





THE CONSERVATION OF ENERGY. 


Srr,—In my last letter on this subject I endeavoured to show 
that what is commonly called ‘‘ work ” is really nothing more than 
the transfer of motion from one body to another ; and I attempted, 
I hope with some success, to prove that there is no such thing as 
‘*resistance.” It will be remembered that, in order to explain my 
meaning and render my propositions intelligible, I illustrate the 
action of a projectile on a target—or, more accurately, the action of 
a target on a projectile—by drawing a parallel between the latter 
and a glass pt full of water, and between the former and a crystal 
of some soluble salt dropped into the water. 

I may repeat here that the whole essence of my theory is that 
there is neither resistance nor work, but that there is continually 
going on a diffusion and interchange of motion between various 
bodies. What we term resistance is really the manifestation of the 
power of reducing motion from a higher to a lower grade ; while 
that which we know as work is simply the act of transferring motion 
from one body to another. Thus, om example, if we lift a cubic foot 
of water from the bottom of a well, we transfer motion either from 
our own bodies or from steam to the water in the bucket or the 


| > What is known as resistance I have already explained to 


a mere idea, the result of a bodily sensation, But there is in 
nature the equivalent in a sense of resistance—that is to say, in 
order to perform two different operations, two different quantities 
of motion must be supplied; and we then say that in that 
operation which requires most motion the resistance offered is 
greater than it is in that operation which requires the smaller 
transfer of motion. Thus, twice as much motion must be imparted 
to a mass of iron weighing two tons in order to move it through a 

| certain distance as will suffice to move a mass of iron weighing one 
ton through the same distance. 

| The rationale of my theory will be understood at once, if, for the 

| sake of illustration, my readers will regard motion as something 

| which can be stored up as we can put water in a tub or barrel— 
something that can be poured from one vessel to another, In this 
way a target may be regarded as a sponge, which absorbs all the 
motion contained in a projectile at the moment it strikes it. Ineed 
hardly say that I do not intend to convey that motion really is any 
else than a condition of matter. But the assumption that it is an 
actual material entity can do no harm and may prove useful ; 
while I need not explain to mathematicians that the transfer of a 





Fes. 2, 1877. 


THE ENGINEER. 


79 











condition may be subjected to influences and laws running parallel 
with those regulating the transfer of an entity. ; 

Having thus enunciated my views, I propose now, with your per- 
mission, to deal with some of the objections which may be raised to 
them, and to draw one or two deductions from them. And first as 
regardsresistance, Since my lettershave appeared in THE ENGINEER, 
it has been pointed out to me that in two respects I must be —e 
Firstly, because there are different cases of resistance; and, 
secondly, because the energy in a heavy y varies, not as its 
velocity, but as the square of its velocity, As regards the first 
point, it is urged that a girder sustaining a weight offers resistance, 
and that its particles refuse to move until their resistance be over- 
come. My reply is very simple, and I venture to think conclusive. 
In certain forms of matter the molecules are so interlocked that 
it is impossible for ene alone to receive a motion of translation. 
All the molecules in the mass must move together at one and the 
same time. Now as to the precise conditions under which motion 
of a given kind is transferred from one body to another body, we 
know next to nothing, but we do know that twice as much motion 
is required to make two atoms move through a given distance, as 
will suffice to make one atom through the same distance. This 
being so, if the two atoms are coupled together inextricably, then 
it is quite certain that the amount of motion which may be available 
to operate upon them may be quite too small to produce any effect. 
In point of fact, we have then a body which is more or less incapable 
of absorbing motion of a given hind, and thusa railway train may 
cross a bridge in safety, simply because the constitution of the 
bridge is such that it is incapable of absorbing that kind of motion 
which the weight of the train could alone impart to it. A 
parallel case is supplied by the behaviour of absolute alcohol with 
sugar. The liquid is quite incapable of dissolving the solid. 
Water again cannot dissolve india-rubber; but it by no means 
follows that, because the bridge will not give way, and by the 
movement of its particles let the train fall into the stream below, 
that those particles offer resistance to any motion. The alcohol 
will not dissolve sugar, but it will very quickly dissolve a morsel of 
resin. The water will not affect the india-rubber, but it will very 
quickly dissolve the sugar. It would be as proper to state that 
alcohol and water were incapable of dissolving anything, as it is 
to say that the particles of a girder offer a resistance to motion. 
The very bridge which carried a train this moment will conduct a 
current of electricity the next, every atom in the mass thrilling 
and vibrating with perfect freedom. If I am asked why it is that 
some substances possess the power of dissolviug motion—if I may 
use the phrase—more freely than others, I confess I cannot tell. 
Nor can a chemist say why the water will not dissolve india-rubber, 
or the alcohol dissolve sugar. This I do know, that certain kinds 
of motion, and these only, can be transferred under certain condi- 
tions, but what these conditions are is very little understood. 
can give one instance, however, which bears on this subject. 

Electricity I hold to be nothing more or less than a mode of 
motion, very different in kind no doubt from that most familiar of 
all modes of motion, that of translation. We speak of the 
lightning rapidity of the telegraph, and I may be asked how it is 
possible that motion can be transferred in less than a small frac- 
tion of a second through a thin wire reaching from London to 
Liverpool. But, as a matter of fact, the only thing peculiar about 
the matter is that under the particular form assumed by the metal 
—that of a wire—electricity is the only mode or kind of motion 
which can be instantaneously dissolved throughout its entire sub- 
stance. If, however, we dispose the same weight of metal in adifferent 
form, then we shall find that while it is still as capable as ever of 
dissolving—this is, I know, a clumsy word, but I can find nothing 
better adapted to make my meaning intelligible—that kind of 
motion known as electricity, it can also dissolve another form of 
motion produced by percussion. Let us take the wire which 
por one to-day from Liverpool to London and transmitted mes- 
sages; melt it up, and after adding a small quantity of tin, cast a 
bell with it, and we shall find that, quick as the lightning flash, all 
the molecules of that bell will respond to the stroke of a hammer, 
and we shall have a musical note. It was impossible to make the 
wire vibrate throughout its entire mass by striking it at one end, 
but rearrange the particles and the difficulty is at once overcome. 
It is, I think, as clear as anything can be that certain conditions 
or shapes of matter are more favourable to the transfer of certair 
forms of motion than other forms of matter, and the investigation 
of this subject constitutes a most attractive field for inquiry. For 
instance, the theory will ut once supply an explanation of the 
behaviour of iron and nickel as magnets. If we assume that 
there is a certain form of motion in existence which can only be 
absorbed or dissolved when the molecules of iron are grouped in a 
particular way, we have an explanation at once of a very mysterious 
phenomena. Letusassume, for example, that a current of the etheris 
constantly moving approximately in the same direction. The motion 
of the ether particles may go on for ever without being rendered 
manifest unless they come in contact with some body to which 
they can transfer their motion. That body is steel or iron under 
peculiar conditions; given the steel and iron and the conditions, 
and we have at once the needle ready to point to the pole. I 
should, I fear, but weary your readers were I to pursue this branch 
of my subject further, and so I must hasten on. 

I have now to consider the second objection, namely, that energy 
varies as the square of the velocity. is really in no way affects 
my theory; it is not inconsistent with it in any way. It is quite 
impossible to speak of velocity without introducing the element 
time. Without time all velocities are the same. Now, it is obvious 
that if one body moves twice as fast as another body, it has in it 
twice the amount of motion ; but in giving upany of this motion only 
half the time isallowed for absorption, and accordingly it will appear 
that the work done by the moving body is four timesas great as it 
would be if it moved at half the speed. Thus, for example, if a 
skidded wheel is descending a railroad at 60 miles an hour, that 
wheel will run four times as far as it would run if its initial speed 
were 30 miles an hour, In the first place, as it is moving at twice 
the velocity it ought really to go twice as far; but in addition to 
this, it must be remembered that the time during which any one 
foot length of the rail can absorb motion from the wheel is just 
half that which would be available if the wheel moved at half the 
velocity ; and I think it is almost certain that, other things being 
equal the quantity of motion which can be transferred from one 
body to another will be as the time only. Now, let us suppose 
that we have a tender filled with water, and provided with a spout 
at the side from which the water can be suffered to flow into a 
trough alongside the line, said trough being divided into compart- 

ments. The rate of delivery of water from the tender being con- 
stant, let the tender be suffered gradually to come to rest from a 
speed of 30 miles an hour. It will be found then that if the tender 
was half full to start with, it will have delivered into each com- 
partment in the tender a given quantity of water, and it will have 
supplied, say, 10 compartments. If, now, we give it a velocity of 
60 miles an hour, after filling it quite full, it will then supply 40 
compartments, each compartment receiving just half the quantity 
that it did before.* From all which it is clear that the actual 
quantity of motion in a body is not expressed by M 2°, but simply 
by Mz, although it is quite true that under given conditions the 
apparent energy does vary as Mv*. The question has, however, 
been so ably discussed by the late Professor Rankine in the pages 
of THE ENGINEER, that I need not dwell further on it. 

Before concluding, I must say a word on the greatest difficulty 
of all, but one which is by no means peculiar to my theory. It 
is just as applicable to the ordinary theory of the conservation of 
energy.. Here itis, If I raise a weight of one pound from the sur- 
face of the earth against the action of gravity, I, according to the 
received ideas, perform work in overcoming a resistance, and I am 





My non-mathematical readers will not perceive a certain element of 
error in the foregoing statements, and my mathematical readers I must 
ask to believe me, when I say that I am quite aware of the existence of 
such an error, which, however, does not affect the utility of my hypothe- 
tical tender and trough as an illustration. 





told that that work is stored = ready to be returned to me, 
According to my theory, I have taken motion out of one body, and 
oured it into another, namely, the lifted pound weight, and here 
Ton at once on the horns of a dilemma. According to the old 
notion, I have to believe that the pound weight on which I have 
spent 10 foot-pounds of work, and which is now quietly reposing on 
a shelf, has in some inexplicable way stored up that 10 foot-pounds 
of energy in itself, and is ready to restore them again, the moment 
they are wanted, if I take it off the shelf and let it fall. This 
statement my reason compels me to reject. On my theory, how- 
ever, so far, I am no better off, for I have put into the pound 
weight a given quantity of motion which cannot be destroyed, and 
which must come out of that pound weight again before it can rest. 
But I know that apparently it has not come out of it, and yet the 
und is at rest, The solution of the difficulty can only be found 
y giving up the idea that the action of gravity is due to the 
attractive power,of the earth. What gravity is I shall not 
pretend to say, but I am quite certain that it is not the 
result of any active exertion on the part of the earth. Let me 
suppose, however, that my pound weight is continually impelled 
towards the earth by an external current of some kind beating on 
that side turned away from the earth, and we have a beautiful 
solution of the difficulties to which I have referred. The motion 
which apparently went into my pound weight has really gone into 
the particles of, what I may call, the gravitating fluid, and in them 
it is stored up to be returned when wanted, the next moment or 
millions of years hence. Again, on the old theory, the work has 
been done, not on the pound weight, which takes only the place of 
the piston of a steam engine, but on the particles of gravitating 
fluid, with the same result as before. 

It is a suggestive fact that we can store up no other force 
involving a true motion of translation save that of gravity. 
Thus, for, example, a flying shot must give out all its ** work” 
before it can be stopped. The same with a railway train. We 
cannot make a shot punch upacertain amount of ‘‘ work” and then 
put it by to give out that work again a year hence; and yet we are 
asked to believe that this thing can be done when we act against 
gravity. This fact alone is conclusive evidence to me that 
ow. is the result of some agency outside of and beyond the 

ody of a planet. 

It is worth notice that no physicist has ever referred to the 
enormous blunder involved in the received theory of the sun’s 
action. It is asserted that the heat of the sun is maintained by 
the impingement on his surface of millions of minute meteoric 
bodies, and astronomers tell us gravely how much heat would be 
generated by the impact of large planets. Thus the earth would 
supply heat enough to keep the sun going for about eighty years 
if it fell into him. Now if the conservation of energy be true 
and not a myth, and if gravity be the result of some influence of 
the sun, it follows that his heat cannot possibly be maintained in 
the way stated, because the work which must be done by the sun 
in pulling any planet into him will be the precise equivalent of 
the heat derived from the impingement of that planet on his 
mass, There is no possible escape from this dilemma, and yet 
such men as Mr. Norman Lockyer go on repeating the state- 
ment to admiring audiences, without once seeing that the propo- 
sition would find its precise counterpart if I asserted that an 
engine which expended the whole of its energy in raising from a 
deep pit, coal enough to keep its own fires going and no more, 
could also supply steam for heating purposes. If the heat of the 
sun is kept up by the impact of meteorites, then it is certain that 
these are propelled into the sun without any exertion of force—or 
as I should put it, expenditure of motion—on his part, and, conse- 
quently, gravity is not the result of attraction. 

In conclusion, permit me to thank you for the patience and 
courtesy with which you have permitted me to place before your 
readers views which are, I venture to believe, novel, and which, I 
also hope, may be found intelligible. As an humble worker in the 
field of science, I am anxious to lend my aid to the dissipation of 
that worst form of all mystery, scientific mystery ; and I believe 
nothing is more desirable than the putting on a rational footing the 
theory of the operation of the forces of nature. The theory of the 
Conservation of Energy, as it has hitherto stood, contains ano- 
malies which are destructive, and it demands a power of belief 
which no sane man, with any pretensions to common sense, 
possesses. I have endeavoured to sketch a theory which is, I think, 
consistent as a whole, and sufficiently rational to commend itself to 
any thinking mind. I have already explained that I could do no 
more under the circumstances than sketch it ; but inmy own mind 
the picture exists in a very complete form. co 8 

London, January 30th. 

THE ADMISSION OF AIR TO FURNACES. 

S1r,—Without doubting the veracity of the coal test contributed 
by Mr. W. A. Martin in your impression of the 19th inst., it is, to 
say the least, a most remarkable one. I have witnessed many coal 
tests made in the manner described by Mr. Martin, but never saw 
anything approaching 12 1b. of water evaporated by 1 1b. of coal. 
I append a few trials made consecutively at one of her Majesty’s 
dockyards in 1870, from which it will be seen the mean of the 
seventeen tests was 7 lb. of water to 1 lb. of coal :— 





lbs. of water 








4 — 
a y 1]b. of coal) Percentage Percentage 
Name of coal. 5 at of clinker. of ash Total. 

temperature 

of feed-water. 
Townhill.. .. .. «. 6°78 37 2°85 
Lassodie.. .. .. «. 6°48 3°12 3°22 
Lassodie and Elgin .. O64 2°27 3°03 
Oakpit .. 2. se o 6°93 4°34 2°38 
Mixed coal .. .. .. 737 3°57 2°7 
Bates’ West Hartley .. 2°22 Vi 
Premier steam 5°00 2° 
Scotch Satan. os 4°34 1°6: 
Aston Hall steam.. 5°00 2°39 
North Wales pit .. 2°50 3° 
Hartley .. os 4°34 = 
Vernon steam 6°25 3 
Tredegar 2°43 8 
Welsh .. .. 5°00 2 
Carr's Hartley .. .. 2°94 “9 
Bothal West Hartley .. 3°33 1°92 
Lambton’s steam .. 5°55 B°%7 








Walton-on-the-Naze, Jan. 22nd, HERBERT ()UICKE, 








LEGAL INTELLIGENCE. 
(Before Vick-CHANCRLLOR SiR CHAs. HALL.) 


eb. 1. 
LINOLEUM CoMPANY v. NAIRN.—TRADE Mark. 

Mr. DICKINSON, Q.C., and Mr. MrL.ar appeared for the plain- 
tiffs; and Mr. GRAHAM Hastings, Q.C., and Mr. Lawson repre- 
sented the defendant. 

This was a motion for an injunction to restrain the defendant, 
who is a floorcloth manufacturer at Kirkcaldy, N.B., from using 
the word “‘ Linoleum” in any form or in any manner, the plain- 
tiffs alleging that they had an exclusive right to the word in 
question, and that they had registered a trade mark of which 
“Linoleum” formed a part. It was contended by the defendant’s 
counsel that there could be no exclusive property in the word, 
which was simply a word of description used to indicate a particular 
material, and it was not alleged that Nairn had in any way infringed 
the plaintiffs’ trade-mark, or had done anything to induce the 
public to suppose that the linoleum manufactured by him had 
been made by the plaintiffs. He relied upon the decision of the 
Master of the Rolls in the ‘‘ Singer” sewing machine case, where 
it was decided that there was no exclusive right in the word, 
which merely indicated that the machine was made according to 
a certain construction which was open to any one to make use of, 





After the ments had proceeded/for some time, 

The Vion CHANCELLOR stopped Mr. Graham Hastings and 
ordered the motion to stand over until the hearing, giving leave to 
the plaintiffs to apply again in case any further acts were com- 
— the defendant, who declined to undertake to keep an 
accoun 


ConTRABAND.—A smart firm of American engineers in London, 
who do not believe in peace, have hit upon a novel mode of send- 
ing small cannon to any place where tuey may be required, and 
where, perhaps, the powers in command might object to their 
introduction. The plan in question consists in taking two small 
guns and placing a round bar of strong wood down the bore of 
each, so as to hold them together, the muzzles joining. They then 
bind the whole with straw rope, and cover that with a coat of fire- 
clay. This forms a perfect core, and round it is cast an iron column, 
like those used in building purposes. When complete they would 
not excite the suspicions of the most cautious Customs officers. 
We should be sorry to run the risk of spoiling the industry of 
these gentlemen if the invention were their own, but it is not. 
In August, 1875, the Carlists received six small mountain guns in 
this way, the columns being sent through France. Some fifty of 
these columns are now prepared for expedition.— Vanity Fair. 


A NEw bridge at Wick recently gave way with a large number of 
perscus on it, chiefly children. The bridge was just constructed 
for fo + traffic in the room of the one which was swept away by 
the lat~ floods. It was of wire, and when opened for traffic, the 
novelty of a wire bridge drew together considerable crowds, 
numbers of children enjoyed the motion, and tested it to an extent 
that proved its ruin. One of the leading stays gave way, and the 
strength of the other being insufficient the fabric suddenly fell 
into the river, and all on the bridge were precipitated into 
the water. Those more advanced in years, with one exception, 
managed to get out with little difficulty, but a large number of 
children in the centre of the bridge were covered over with the 
water, and two were not extricated till a considerable time had 
elapsed. These two when got out were insensible, but recovered 
soon after being landed. One woman was a good deal injured, 
and a workman on the bridge narrowly escaped being struck by a 
falling beam, by leaping into the river to avoid it. A number of 
the inhabitants rushed into the water, and to their exertions may 
be attributed the safety of a good many children who were utterly 
helpless to save themselves. The bridge is being repaired, but will 
be thoroughly tested before being again available for public use. 


THE Swiss SHORT-TIME BILL. — There are some noteworthy 
clauses in this bill, nearly the whole of which has already been 
adopted by the National Council. The day’s work of none—adults 
of both sexes included—is to exceed eleven hours, and, as a rule, 
there is to be no Sunday nor night work, the hours of labour being 
restricted within the time between 5 o'clock a.m. and 8 o’clock p.m. 
Under certain specified cir tances factory inspectors will be 
empowered to permit exceptions to this rule, but only so far as 
regards men—the law forbidding. women and children to work 
during the night and on Sundays is absolute. Women cannot, 
with one exception, be employed within eight weeks before or 
after their confinement. The exception is, that on production of 
a surgeon’s certificate testifying to their complete recovery, they 
may return to work six weeks after. Women who have households 
are to be allowed to leave their work half an hour before the noon 
stopping time. In a certain class of establishments the employ- 
ment of pregnant women is absolutely forbidden. These establish- 
ments will hereafter be named by the Federal Council. Women 
are not to be allowed to clean engines, shafting in motion, or 
dangerous machinery. The clauses touching the employment of 
children have not yet been fully adopted by the National Council, 
but it is proposed, and the proposition will probably be accepted, 
that no child shall be employed in any factory before full com- 
pletion of its fourteenth year. The law establishing a ‘‘ normal 
working day” for men is applicable to all factories and workshops 
in which more than five people are employed.—Capital und 
Labour. 

A PROJECTED RHONE CANAL.—M. de Lesseps has called the 
attention of the French Academy of Sciences to a project with 
the elaboration of which the Government had, a few years ago, 
entrusted M. Aristide Dumont, chief engineer of the Ponts et 
Chaussées. Its object was to construct a canal for the irrigation 
of several departments. The necessary surveys have long been 
made, but, notwithstanding the immense advantages to be realised 
by saving the inhabitants of the valley of the Rhone, cruelly 
visited by the phylloxera, the silkworm disease, and the necessity 
of giving up the cultivation of madder because artificial alizarine 
is cheaper, from ruin and perhaps from emigration, no steps had 
yet been taken to carry the project into execution. M. de Lesséps 
then laid two communications from M. Dumont before the academy, 
briefly stating the contents. The irrigation canal in question is to 
receive its supply Of water above the rocks of Condrien, near 
Lyons, and end at the suburbs of Montpellier, at 61 metres above 
the level of the sea. Its cost is laid down at 110 millions of francs, 
for which sum the departments of the Drome, Vaucluse, Gard, 
Hérault, and Aude will be irrigated so as to enable them to 
produce 450,000 tons of fodder annually, and to feed 100,000 head 
more of horned cattle. Moreover, it will become possible to 
inundate the vineyards situated in the plains, measuring at least 
80,000 hectares--200,000 acres—thus destroying the phylloxera 
eflicaciously. The canal can be finished in four years, there being 
no obstacles to surmount. The amount of water taken from the 
Rhone is too small to allow of its impairing the navigation of that 
river. In the second communication M. Dumont examines the 
question of rendering his canal navigable. —/ole, 

CONDENSING WATER CooLING Ponps,— Mr. W. Cuningham 
has patented an invention intended to supersede the use of cooling 
ponds, and avoid the clouds of vapour arising from these,-which 
are so objectionable in towns. The invention as now being tried 
and carried out consists of a house of stone or brick, about 46ft. 
square, with the walls 33ft. high, having a wall dividing it into 
two compartments, supported on cast iron beams about 5ft. from 
the floor. In one of these compartments—the smaller of the two 
—are fitted a great number of boards, systematically arranged, 
so that the warm water, which is spread equally over their upper 
surface, drips from one board to the other in succession som 
twenty-three times before it falls on the floor. This section of th 
house has no roof, and may have its walls carried to any height. 
The other compartment is roofed over. The outside wall opposite 
the division wall is provided with a large area of louvre boarding, 
so that the air may have free access into this part of the house, in 
the centre of which are four large double acting air-pumps, with 
pistons 10ft. square and having 10ft. of a stroke. These pumps, 
which work very easily, and at a low pressure, draw 70,000 cubic 
feet of air per minute through the louvre boards ; this is in turn 
propelled through the first-mentioned compartment from the 
bottom to the top, in which the warm water is continually 
dripping, thereby cooling the water in its descent and carrying 
all the vapour from it out at the top, which in this case is only 
33ft. high, as it was not considered necessary to test the merits of 
the invention to have it higher; but the outlet for the vapour 
may be carried any height thuught desirable in order to be above 
surrounding property. The water which thus drips to the bottom 
may fall into a cistern immediately underneath, or be run into a 
covered reservoir convenient for the engine to draw from for con- 
densing purposes. This apparatus, as we have described it, is 
stated to be sufficient to cool the water from engines indicating 800 
horse-power. The saving effected in towns where the ground is 
valuable, by using an apparatus such as this instead of open 
ponds, is very considerable, and it also permits the use of con- 
densing engines where, for want of room, only high-pressure 
engines could previously be used. The one in operation is suited 
for a large engine, but, of course, it can be constructed of any 
size, Messrs, J, Carmichael and Co,, Dundee, are the agents, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque 

BERLIN.—Asuesr and Co., 5, Unter den Londen. 

VIENNA.—Messrs. Geroup and Co., Booksellers. 

LEIPSIC.—A, TwigTMEvER, 

NEW YORK —THe Witmer and 
Beekman-street. 


$1, 
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DEATH. 


On the 16th Dec., at Caledon, Cape of Good Hope, deeply mourned, 
Mr. Tos, Tennison Ryay, C.E., cant. 41 years, - vf 
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TO CORRESPONDENTS, 


*," In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
pew dy de ree ag we} by a large envelope legibly directed by the 
writer to hi , but bearing a 2d, postage stamp, in order that 
answers received by us may be Torwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

E. R.—There is nothing new in your scheme. It has been proposed and 
patented years ago. 

8. 8. (Warsaw).—We are unable to find any firm willing to comply with 
your request. Why not try some French or German house ? 

Water Power 1n Inpia.—A large number of letters lies at our office 
awaiting the instructions of Aquarius as to their destination. 

J. H.—The hot blast stove to which you refer is in extensive use. If you can 
obtain access to any large ironworks you can no doubt see it. 

G. C. O.—The address of the Phosphor-Bronze Company is 139, Cannon-street, 
London, as you would have seen had you referred to our advertisement 
columns. 

X. Y. Z.—The plan you propose would no doubt be more economical, but 
would it answer? If you will send a sketch of what you have used we will 
try to advise you. 

W. M.—There are certain good points about your design for a tram car, but 
the objections to it are serious. For example, you could not run the bottom 
with safety within two or three inches of the street, and it would not be easy 
to jit the steps to the top, if the platforms were made as you Lag 

Constant Reaper.—Clean the small castings and then bury them in well 
ground hematite iron ore contained in crucibles. Submit the crucibles with 
ther contents to a good cherry red heat for a period varying between siz 
and thirty-six hours, according to the size of the casting. To make 
malleable castings with success, you should have the aid of an experienced 
man, as much depends on the temperature of the furnace. 

A, W.—You must build the walls of your cellar of hard, picked bricks laid 
in Portland cement mixed with sharp, fine sand in the proportion of one 
of sand to one of cement by measure. The back of the wall should be 
puddled with clay at least l2in. thick. You should not attempt to carry 
out the scheme without the assistance of some one practically acquainted 
with hydraulic work. If the depth is considerable the cost will be very 





W. H. 8.—The concretions in your gauge glass consist principally of sulphate 
and carbonate of lime. You will probably find the introduction of a couple 
of pounds of common washing soda into your little boiler once a week 
remedy the evil. Blow off water from full gauge to empty gauge under a 
pressure of 201b. about twelve hours after putting in the soda. If this 
does not keep the boiler clean, write again. Try it for a month or siz 


weeks, 

J. R.— We cannot see that vou have made any mistake whatever. The power 
to be obtained from a given weight of steam is independent of the number 
of cylinders in which it is used, and you gain nothing in er by com- 
pounding your engine. Bear in mind that your small Saad e cannot give 
out as much power when worked compound aa it would if worked non- 
compound, because the whole of the driving pressure in the large cylinder 
1s back pressure against the piston in the small cylinder. If the expansion 
is effected in ten cylinders, or wn one cylinder, the result as regards power 
is the same. Therefore all cylinders before the last may be ¢ . 

Erratum,—lIn the description of Messrs. Thwaites and Carbutt's wheel-bossing 
ateam hammer, which appeared in our last impression, we stated that the 

hammer would finish 130 wheels per day. This should read 130 per week. 





GOULD'S PUMPS. 
(To the Bdator of The Engineer.) 


Sir,—Can any correspondent give me the address of a maker of Gould's 
rotary power pumps ? Cc. W. J. B. 
Manchester, Jan. 30th. 





KEY PRESSING MACHINES. 
(To the Bditor of The Engineer.) 
Sir,—Can any correspondent favour me with the address of a maker of 
machines for pressing door keys out of iron ? CLEr. 
London, Jan. 29th. 





FRENCH NAILS AND WATCHMAKERS’ AND JEWELLERS’ TOOLS. 
(To the Bditor of The Engweer.) 

Sir,—We should like very much to know the names of some of the best 
firms in the above trades. If any of your readers could oblige us we 
shall consider it a kindness. G. anv G. 

Alexandria, Jan. 20th. 


WHITWELL STOVES. 
(To the Bditor of The Engineer.) 
Sir,—In your paper of the 19th inst., on page 52, we observe one of 
= correspondents states that Messrs. Cochrane have now a couple of 
hitwell stoves in operation at Woodside. This is incorrect, inasmuch 
aa the stoves we have put down, and which are now in operation, are of 
the Cowper, Si , and Coch patent. COCHRANE AND Co, 
Woodside Ironworks, near Dudley, Jan. 29th. 
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Tue Enowerer can be had, by order, from any newsagent in town or cow 
at the various railway stations ; or it can, Uf preferred, be supplied direct 
Srom the office, on the following terms (paid in advance) :— 
Half-yearly (including double number)... .. .. £0 148, 6d. 
Yearly (including two double numbers)... .. .. £1 9s. Od. 
credit occur, an extra charge of two shillings and sizpence per annum will 
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by Post-office Order. — Australia, Belgtum, razil, 
. Cape of Good ~~ . k, Eyre. 

fbraltar, In taly, Jai 

ioe a New — portant ow South Wales, 
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A SCIENCE MUSEUM. 

A.most simultaneously with the closing of the Special 
Loan Collection of Scientific Apparatus at the South Ken- 
sington Museum on the last day of the past year, a notice 
was issued by the Department to the effect that the scheme 
of establishing a permanent science museum was under 
the consideration of the Government. So far back as 
July last a memorial, signed by a large number of scientific 
men, was presented to the Lord-President of the Council, 
the Duke of Richmond and Gordon, favouring such a 
proposal; and the president of the British Association, at 
the meeting held in the autumn of last year, while going 
to the length where few perhaps will follow him of stating 
that it could not “fail to be useful in promoting scientific 
research throughout the country,” expressed the hope 
that it would “ be a precursor of a permanent museum of 
scientific objects,” which, like the present exhibition—the 
Loan Collection, that is to say-—“ shall be a record of old as 
well as a representation of new inventions.” The original 
— for the establishment of such a museum appears 
to have been made by the Royal Commission of Scientific 
Instruction, of which the Duke of Devonshire was the 
president, and Mr. Lockyer the secretary ; and the first 
result of this recommendation was the meeting of a com- 
mittee on February 13th, 1875, the views of which, 
as explained in the Pall Mall Gazette of September 2nd, 
1876, were in favour of establishing an institution similar 
to the Conservatoire des Arts et Métiers in Paris. The 
president of the Royal Society, moreover, in his address 
delivered at the anniversary meeting of the Society in 
November last, concurred with Dr. Andrews in predicting 
extraordinary advantages to be gained by the foundation 
of a museum of this kind. Lastly,a similar high com- 
mendation of the proposal may be inferred from the 
scheme of forming a guarantee fund, from which, pending 
the decision of the Government, all the available instru- 
ments may be purchased, with so small a prospect of loss 
to those who guarantee it, that we wonder how so few have 
come forward in the cause. 

But #0 return. We should have thought, after the first 
announcement, that with the Lord President of the Council 
as member of the committee, it would have been possible to 
decide in a direct way whether or not the Government 
would accept the proposal. Instead of this, however, the 
next thing we heard of is what we may call a feeler for a 

ublic verdict in the matter, consisting of a temporary 
oan exhibition of the most remarkable scientific instru- 
ments which could be gathered from the several Euro- 
States. As was acutely foreseen, nothing could 
exceed the interest which was excited by this exhibition; 
on the other hand, the ulterior object with which it 
had been promoted has been a constant source of anxiety 
to those who saw what was beyond. Even “My Lords” 
say in the preface to the catalogue, that while expressing 
their hope that the loan collection might forward this 
desirable object, they guard themselves against committing 
Her Majesty’s Government, which had not yet fully con- 
sidered the subject, to any definite scheme. Yet the 
ulterior object of the collection has been faithfully kept in 
view by the promoters, as may be seen by the handbook 
and the two editions of the catalogue. The third and 
revised edition, so sadly needed, for reasons to which we 
shall presently refer, has, as we have recently pointed out, 
not yet been issued, although the exhibition, to which it 
is supposed to serve as a guide, isclosed. The main object 
of these publications seems rather to be to pave the way 
for a museum than to illustrate the apparatus of real 
historical interest. While mentioning that the telescope 
of Galileo, sent from Florence, and two feetuses, exhibited 
by Tramond, of Paris, have equal prominence accorded to 
them in the catalogue, attention may be directed to a 
remarkable ———o to this slovenly manner of cata- 
loguing in the few pages allowed to Professor Roscoe in 
describing the apparatus of Dalton. Then, again, there 
was a series of conferences and evening lectures which 
treated of everything under the sun and in it, of collec- 
tions of fossil leaves, the new physiological laboratory at 
Kew, &c. While, then, so much has been done in the way 
of preparing a permanent museum, it is astonishing that 
more had not been attempted towards making the exhi- 
bition, as an exhibition, of use and interest to the public. 
It would seem as if the ulterior object of the promoters 
had blinded them to their duties towards the illustrious 
men whose instruments had been confided to their care with 
a generosity which ought to be highly valued throughout 
the length and breadth of the country. If lectures were 
to be given and conferences held, should they not have 
been confined to stirring in the minds of hearers feelin, 
of affection towards this or that man, whose name is only 
vaguely known to the mass of visitors? While, there- 
fore, a galaxy of scientific talent has been employed to 
test the public mind whether an institution like the Con- 
servatoire shall be founded, we find that what has been 
done towards making the collection as it stood really valu- 
able to the public was attended with a fatality of error 
which is simply inconceivable. In proof of this, we may 
refer to the blunders which we pointed out last July, and 
to notices of a similar kind which have appeared in seyeral 
of our literary and scientific contemporaries. What can 
be more misleading, it has been asked, than to label a 
craniometer “ A Skull of a Crow,” or a number of patho- 
logical models, “ Apparatus for Registering the Growth of 
Plants”? Why, asks another writer, is one Sprengel pump 
classed under “Molecular Physics,” and the inventor’s 
origi apparatus — No, 2662 — under “Chemistry,” 
although it is not in the collection at all? No, 587 in 
the —— is an air-pump “ with double barrel,” exhi- 
bited by the Royal Society, and bearing the date 1662; 





yet we find No, 614 to be an “air-pump with 
two barrels, the first pump of the kind ever con- 
structed,” which, it is stated, “was made for King 
George ITI. in 1761”! When we read on page xiii. of the 
introduction of the Catalogue a long list of scientific men 
whose services are acknowledged for the “ very valuable ” 
aid which they pendered the permanent staff of the 
Museum in cnpasing and arranging the collections, we 
fail to comprehend how a photograph of a delicate assay 
balance can be classified with apparatus illustrating the 
chemistry of the grape vine, for example; or why, to quote 
another puzzle, instruments demonstrating the physical 
properties - steam — the steam jet should be classed — 
ai tus for teaching mineralogy! Why, again, shoul 

siltcates used for optieal roma be phhe ary as com- 
pounds of “silicon with various metals,” and include an 
“aluminate of silicium and magnetism?” Who, once again, 
could understand what is meant by the statement that a 
specimen of bicarbonate of ammonia, exhibited by the 
Berlin Gas Company, is interesting on account of its having 
been found “in the gas-discharge pi of hydraulic 
machines?” Dr. Tieftrunk, the exhibitor, probably means 
the hydraulic main. A collection of chemical substances, 
moreover, is stated to represent the compounds “ discovered 
by Liébig;’ among these are cane sugar, formic acid, 
stearic acid, urea, uric acid, caffeine, narcotine, cinchonine, 
morphine, tartaric.acid, and a great many others, none of 


which were “ discovered by Liebig,” as announced on page 
523 of the “revised” edition of the Catalogue. When a short 
time since, at a meeting of the London School Board, Mr, 


Rodgers reported on some answers given by boys under 
thirteen years of age, to the effect that Mr. Gladstone was 
an African traveller, and Shakespeare’s greatest work was 
“The Wide, Wide World,” the joke was considered a 

one, and went the round of the papers. What, then, 1s to 
be said of such playful statements as the above, officially 
issued with the countenance and sanction of the Lords of 
the Committee of Council on Education? 


A HORNET FLEET. 


Aut the world, we are told, is a stage, and the Chinese 
Government appear to have accepted a new part in the 
great play being acted upon it. Not only are the railway 
and the telegraph making their way in the Celestial 
Empire, but other strange and wondrous innovations are 
finding favour in Mandarin eyes. Above all, the Chinese 
Government are determined to become a considerable 
naval Power, probably because they are a little afraid of 
their neighbours of Japan. They have already become 
possessed of steam frigates, and it is not improbable that 
orders for an ironclad ship or two will reach this country 
ere long. It has even been rumoured that the acquisition 
of such craft forms part of the business of the Chinese 
statesmen now in this country. The Chinese Government 
have, however, very wisely determined not to wait for big 
ships, but to keep pace with the times by procuring big 
guns and little ships, which can be obtained, comparatively 
speaking, at a moment’s notice. In other words, they are 
forming the nucleus of a hornet fleet, which fleet, if pro- 
perly manned, will, no doubt, give a great deal of trouble 
to Japan, or any other country which may dare to invade 
the sanctity of Celestial waters. It is a curious fact, not 
devoid of a humorous element, that our Government 
are utilising Chinese enterprise in this direction for their 
own instruction. Sir W. Armstrong and Co. have been 
constructing certain powerful gunboats for China. These 
boats have been tried off the mouth of the Tyne, and Gen. 
Sir Lintorn Simmons, Col. Nugent, R.E., and several other 
officers of the English army were present last week at the 
trial of the Gamma, third of four boats built to the order 
of Mr. Hart, Chinese Inspector-General of Customs. Two 
of these boats, each mounting a 26}-ton gun, have already 
been delivered at Tientsin, and two remaining boats, each 
of which will mount a 38-ton gun, are now all but complete 
and ready to start for China. These little vessels are 
improved “Staunches.” They each measure 126ft. over 
all; their extreme breadth is 30ft; their draught of water 
8ft.; their displacement 400 tons; and their twin screws 
propel them at 9 knots. They 50 tons of coal, 50 
rounds of ammunition weighing 25 tons, two 12-pounders, 
and a Gatling gun; and they are schooner rigged with 
tripod masts. The two boats which have already reached 
China made excellent passages, in spite of their small size, 
and there is no reason to doubt that the Gamma and her con- 
sort will be equally successful. It will be remembered 
that the Staunch invented by Mr. Rendel carries her 
gun on a species of lift, so that it can, when not 
required, be dropped altogether below the deck and out 
of the way. But the itself is mounted on a carriage 
very much in the ordinary way. In the Chinese boats, 
however, much larger guns are used than that in the 
Staunch, and the little vessel is herself the carriage. 
Two heavy iron beams in the fore part of F anger run 
side by side on a level with the deck, and parallel with the 
keel. On these beams are bolted frames precisely analogous 
to the slide bars of a horizontal engine, and the slide blocks 
carry the trunnions of the gun ; these last taking the place 
of the crosshead pin. Thus arranged, the gun can slide 
backwards and forwards through a range of about 3ft. 
The preponderance at the breech end is supported by two 
secondary parallel bars inside the main gun beams. These 
are hinged at the rear end, while at the forward end they 
are carried on the cross head of a vertical hydraulic ram 
fixed beneath the deck. The breech end of the gun is 
supplied with a hoop and lugs; the lugs rest on the two 
secondary bars near their ee ends, and thus by causin 
the hydraulic ram to rise or fall, the gun can be eleva 
or depressed at will. No turning gear is provided, the 
azimuthal sweep of the gun being effected by turning the 
whole boat through the required arc by the use 
of the rudder and the twin screws. To run the 


gun in and out two hydraulic cylinders are used ; 
one is fixed horizontally on each side beam, the crossheads 
of the rams laying hold of the trunnion slide blocks, The 
recoil is taken up by these rams delivering water under a 
weighted valve. In a word, the entire ran. prong of 
the mechanism is almost similar to that adopte 


with the 
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100-ton gun at Spezzia. The gun is loaded by a hydraulic 
rammer, the shot being placed on a little carriage or trolly, 
off which it is pushed into the chase. So well is everything 
arranged that the commander, standing in a spiinter proof 
to the rear, can, by suitable handles, load, elevate, or 
depress the gun, and steer the ship by the aid of hydraulic 
steering apparatus. The gun was fired twice on Wednesday 
week, during the trial trip to which we have referred, with 
perfect success, one of the charges consisting of an 800 lb. 
shot and 100 lb. of powder, while the other consisted of a 
projectile of the same weight, the weight of powder being 
increased to 130 Ib., the elevation being 3} deg. 

The lesson taught us by Sir W. Armstrong and Mr. 
Rendel is one of very great importance. Long since Mr. 
Rendel proposed to our Government that they should 
adopt gunboats of a peculiar construction, the project was 
entertained, and the original Staunch resulted. She was so 
far successful that about thirty gunboats of the kind are now 
in the service. It wasagreed subsequently that we should 
provide ourselves with a hornet fleet, made up entirely of 
pee. for the protection of our shores. The cost would 

small, and as the boats might be laid up till wanted, 
and would be ready at a moment’s notice, the cost of their 
maintenance would be very small. It was also pointed 
out that these boats when attacking au ironclad would 
have all the advantage on their side, as she would have a 
small mark to fire at, aud they a large one. But witha 
great deal that is true in this line of argument, there is 
also much that is entirely fallacious. The proposed gun- 
boats were to have been very small craft indeed, and we 
believe it was not contemplated that they should carry 
more than 12}-ton guns, the same as that on board the 
Staunch. Now such boats, with a displacement of but 150 
tons and 79ft. long and 25ft. beam, could only be used 
witk any chance of success in still water. In any- 
thing like a stiff breeze they would be entirely useless ; 
even in Southampton water they would give the most 
unsteady gun platform which it is possible to con- 
ceive, and they might fire round after round with- 
out’ the possibility of hitting the largest ironclad. 
In a harbour they would be efficient in any weather, 
out of it they would be belpless. Let us suppose, for 
example, that the defence of Dublin rested entirely with 
half a dozen gunboats, each carrying a 12-ton gun. In 
order to prevent a hostile fleet from taking possession of 
Kingstown and Dublin harbours these gunboats must go 
into Dublin Bay to meet the enemy. With a stiff north- 
easterly breeze blowing the little craft could never get out 
of harbour without running extreme risk of being swamped, 
and if they did get out they could do nothing, their shot at 
one time plunging into the sea and at another flying high 
in the air. It is obvious that no reliance whatever could 
be placed on craft which would be so entirely at the mercy 
of the waves. But the principle involved was right, only 
it was applied on too small a scale. The Chinese gunboats 
are much larger and heavier ships—indeed, they are quite 
as large in every respect, save depth of hold, as some of the 
small frigates which used to carry England’s flag to victory 
in the days of Nelson. It is quite true, however, that 
they must give a comparatively unsteady gun platform; 
but the experience obtained with the boats which have 
already reached China is so encouraging that we may 
assume with safety that similar vessels built for the 
English Government would be able to fight their guns 
with success in any breeze during which it would be safe 
for a foreign ironclad fieet to approach our shores. These 
little ships carrying 38-ton guns are not cockle-shells, but, 
as a sailor would say, good wholesome craft, and we do not 
hesitate to say that it is highly desirable we should have 
a good many of them. 

It would be a grave mistake, however, to assume that a 
hornet fleet could accomplish multifarious duties, or that 
we should leave off building large ironclads in order to 
acquire one. It must never be forgotten that such boats are 
useful only for defensive purposes, except, under very 
peculiar circumstances. Service on board them must 
always be attended with extreme risk. In order that they 
may operate with maximum efficiency the water must be 
tolerably smooth, and at such a time it would not be dif- 
ficult to hit them at a range of a thousand yards or so, 
and be it remembered that the graze almost of an 800 lb. 
shot would suffice to send one to the bottom. But it is not 
necessary to suppose that they would be attacked at all 
with big guns. All ironclads carry small long range 
rifled guns, and with these, which can be served 
with great rapidity, it would not be a very difficult 
matter for a single ironclad to keep two or even three gun- 
boats at bay. Again, if an ironclad could succeed in 
cutting off one of the hornets from the shore and from her 
companions, it would be all up with the hornet. We men- 
tion these things, because nothing is more likely to retard 
the adoption of an improvement than the formation of 
an extravagant estimate of its merits. But after every- 
thing has been urged against hornet fleets, the fact still 
remains that if such a fleet is properly used it will consti- 
tute an exceedingly powerful defensive weapon. Yet the 
value of such a fleet depends almost solely on the number 
of vessels of which it consists. There is not an ironclad 
afloat which might not be destroyed in half an hour if in 
moderate weather six gun-boats similar to the Gamma were 
to attack her. She could not fight them all at once; and 
although itis possibleshe might sink one ortwo of her enemies, 
she would herself be almost certain to share the same fate. 
But to send a single gun-boat to attack a large ironclad 
would be simply folly. Of course, it is not impossible that 
she might put in a well-lirected shot which would go 
far to conclude the contest; but while a single 40 lb. shell 


coming on board could put the gunboat hors de combat, it | 


might require half a dozen shots to sink the ironclad. The 
whole theory involved in the working of a hornet fleet is 
that it shall consist of a great number of small vessels ; and 
for this reason, while we say that we trust that the Govern- 
ment will take to heart the lessons taught by Mr. Rendel 
within the last few days, we would urge on the authorities 
at the same time that half measures will not do. By all 


means let us have a hornet fleet, or two or more of them; ' 


but let us not fall into the error of assuming that an 


important seaport is adequately defended if one or two 
| 400-ton gunboats lie in the harbour. By all means let us 
| have the hornets. Their success up to a certain point may 
| be taken as proved, but let us have enough of them, and 
bear in mind always that they depend for their efficiency 
against heavy ships solely on their numbers. 


A DEPUTATION THE LONDON WATER SUPPLY. 

Ir appears we have a National Chamber of Trade—a 
very respectable body—concerning the existence of which 
the nation has not been so conscious as perhaps it ought 
to have been. The Council which manages the affairs of 
this organisation has lately joined hands with sundry 
vestries and district boards in the metropolis, for the pur- 
pose of raising an agitation on the subject of the London 
“water rates.” The mode of proceeding has been to wait 
on the Home Secretary and to present a memorial. Mr, 
Cross, being worthily anxious to make his office service- 
able to the community, gave these gentlemen an audience 
on Monday last, when they presented their memorial and 
made a few speeches. The deputation was introduced by 
Sir C. Russell, M.P., and was accompanied by two other 
members of Parliament. Seventeen vestries and district 
boards were represented by delegates, in addition to 
members of the Council of the National Chamber of 
Trade, and sundry representatives of another body—the 
London Water Supply Defence Association. With all this 
array before him, Mr. Cross had a right to expect something, 
while, on the other hand, the deputation doubtless expected 
something of Mr. Cross. In the end we believe both were 
disappointed. Mr. Cross found it difficult to understand 
the deputation, and when at last he understood that all 
the outcry was to result in the buying-up of the water 
companies, he signified that this was far too serious a 
matter for him to speak upon explicitly and decidedly 
there and then. One gentleman asked Mr. Cross to express 
an opinion whether it would not be a very good bargain 
for all parties if £14,000,000 were borrowed at 3} or 4 per 
cent., and the undertakings of the water companies there- 
with purchased. On this point Mr. Cross declined to 
express any opinion ut all, and so the deputation departed, 
with a promise that all which had been said should be 
taken into consideration. 

We are far from saying that the memorialists had “no 
case,” but they put their case very lamely, and had by no 
means mastered it so as to make it tell for any practical 
purpose. They seemed to have snatched up a grievance in 
a hazy kind of a way, and to have indulged in the notion 
that as soon as they saw Mr. Cross everything would be 
made easy. We feel satisfied that the Home Secretary 
would have been very glad if these gentlemen had pre- 
sented him with a clear and practical view of the subject. 
The memorial and the speeches were all alike foggy, as Mr. 
Cross pretty plainly intimated in the course of his reply. 
It was not until after he began to speak that the right hon. 
gentleman really understood what he was asked to do— 
which was nothing less than to purchase the undertakings 
of the water companies, and to transfer the whole affair to 
the Metropolitan Board of Works. Apart from this the 
subject matter of the memorial was worthy of being care- 
fully weighed, and if the parties concerned had only con- 
descended to seek an interview with the water companies 
before visiting Mr. Cross they would probably have been 
able to lay before the Home Secretary some very 
useful suggestions. But this is a course which 
agitators never choose to take—it is too tame and 
troublesome. The complaint in this case has reference 
to the mode in which the water companies levy 
their charges. In respect to business premises with a high 
rental, the charge is very heavy, although the consumption 
may be very small. City merchants are greatly dissatisfied 
in consequence, in addition to which there is much 
grambling at the fact that with every increase in the 
value of house property, there is an increase in the annual 
amount to be paid for the water. The annual rateable 
value of the metropolis has doubled in twenty years, and 
it is intimated that this gives the companies the chance of 
doubling their revenue. Nothing is said as to the increase 
of the population in twenty years, or the enormous growth 
of the metropolis, together with the necessary increase in 
the volume of the water supply. Much has been made of 
the fact that the companies base their charges on the gross 
annual value, instead of the rateable value. There are 
also complaints as to “extras” for baths, water-closets, 
garden taps, and other matters. Altogether the deputa- 
tion might have made a tolerably strong case; but they 
failed to make the most of their facts, and of course they 
left out of sight sundry facts on the other side, which 
Mr. Cross will have to take into account when he sits 
down determinedly to “consider” what shall really and 
truly be done. 


ON 





NAVAL ENGINEERS, 

Tue Lords of the Admiralty are in a difficulty—they are hard 
pressed for engineers, and they cannot get them. The pay is 
too small, and the examination which candidates are expected to 

is too severe. A considerable number of young men are 
educated every year at the Naval College, Greenwich, in this 
branch of the service, but the supply is not equal to the 
demand, and the Admiralty resorted, the other day, to the most 
unusual course of throwing open twenty appointments as assis- 
tant engineers to the public. No fewer than 140 candidates 
sent in their names, and of these 100 went up for examination; 
of these eighty-three departed the moment they saw the exami- 
nation papers, while seventeen remained to struggle with their 
difficulties. After luncheon only seven came back, the other 





ten having had enough of it. How many of the seven got through 
remains to be seen. The failure isdue to two causes. In the 
first place, the cxaminations are of far too theoretical a cha- 
racter ; and in thesecond place, the appointinents are not good 
enough to tempt well-educated men of ability. We do not find 
fault with the examination, which is, after all, not very severe 
in the abstract sense, but it is quite certain that it is a great 
deal too stiff for men likely to seek for a berth as a naval engi- 
neer. If the Admiralty want first-class men, they must do as 
every one else does— pay for them. Letthem make the pay and 
position of engineers what they ought to be; and even if they 
double the severity of the examination, they will have passed 
men enough and to spare. It is absurd to suppose that for pay 





little better than that of a policeman, servants can be obtained 
who will combine a knowledge of advanced mathematics, one 
European language at least in addition to English, mechanical 
drawing, and a fair power of handling tools, with some chemistry 
and a good deal of English literrture. 

; TRAMWAY RATTENING AT SHEFFIELD. 

Ov those exploits which seem to be particularly characteristic 
of some of the Sheffield inhabitants, a new example was, it is 
said, shown at the recent trial of a street tramway locomotive. 
The engine had made several successful runs in the’ presence of 
some of the town authorities and gentlemen interested, and had 
ascended some sharp gradients to their satisfaction; but, for 
some then unexplainable reason, the engine when at the foot of 
the principal hill, became totally unable to move its load owing 
to the persistent slipping of the wheels on the rails. That this 
should be so on rails which are always more or less covered with 
gritty material puzzled most of those present, and it was con- 
cluded that the dirt on the rails was greasy, and that probably it 
would be necessary to keep the rails clean, more especially on 
gradients, in order to prevent slipping. It now, however, appears 
that some friends of the rattening fraternity thought it a pity 
to let an opportunity escape in which they could show their 
objection to improvements. They accordingly made use of soft 
soap, and with success. It must be hoped that these malefactors 
may be discovered and punished, but meanwhile their experiment 
teaches a lesson to thuse who may have to run steam engines on 
street tramways, and gives some idea of what may be the cause 
of the apparently anomalous slipping of driving wheels. 


IRONMAKING IN INDIA, 

A FURTHER communication received in this country from Mr. 
Walter Ness, who is developing the Government collieries at 
Warrora, in the Central Presidency of India, and is there trying 
to utilise the coal in the smelting of the rich ironstone of the 
district, shows that he entertains little doubt of the capability 
of both to produce good marketable iron, The blast furnace, 
however, he holds to be unsuitable to the operation. Either 
the Siemens-Martin or the Blair direct methods, or some such, 
he holds must be adopted, so that the fuel shall be kept from 
contact with the stone. Hoping probably that some use may 
be made of them, he has sent to this country specimens of the 
coal and the stone, but they have not yet been delivered. 
Whilst the blast furnace is inapplicable to the fuel of the 
Warrora district, it is hardly so in Bengal. Mr. Ness has there, 
for the Government, inspected what is being done by a 
company of English capitalists, known as the Bengal Iron 
Company, and have two blast furnaces at work. At the 
time Mr. Ness was there 100 tons had been run out from one 
furnace. Without pronouncing any opinion upon the commer- 
cial prospects of the undertaking, Mr. Ness concludes that there 
should not be much difficulty ultimately in working iron in 
India. After examining the iron, he came to the conclusion 
that Bessemer rails might be made from it, or that Danks’ 
or Crampton’s method of puddling would have to be resorted 
to, hand labour being too weak for puddling in such a climate. 


FLOODS IN THE FENS, 

Tue events of the past few weeks have shown very clearly that 
there is “something wrong” in the present mode of drainage 
adopted in our fen lands and elsewhere. In the “good old 
times” when perforated pipes were not, and pumping engines 
were unheard of, the rainfall was held in saturation by the earth 
for a time before it made its way to the streams and rivers. 
Now-a-days there are drains, both covered and open in every direc- 
tion, which catch up the water as soon as it has fallen, and so 
rapidly convey it away to the rivers that these main receptacles 
are flooded immediately there is a heavier fall of rain than usual. 
In no part of the country has the modern system of under- 
draining been carried to greater perfection than in Lincolnshire, 
and, by a natural sequence, in no county have the results of the 
late floods been more disastrous. At an influential county 
meeting held at Lincoln last week for the consideration of the 
subject, it was stated by the Marquis of Ripon, Lord Monson, 
Mr. Henry Chaplin, Mr. Banks Stanhope, and other large land- 
owners, that the area of land affected by the inundations 
stretched for twenty-five miles, and the estimated damage was 
roughly computed to be nearly £200,000, The principal drainage 
of this great area falls into the river Witham, which, although a 
capacious stream, is wholly unequal to a strain such as that 
referred to, The consequence has been that not only has the 
land been overflowed, but the city of Lincoln itself has been 
flooded, and scores of houses rendered unfit for habitation. The 
meeting had to consider the best means of preventing a recur- 
rence of the disaster, but those present do not appear to have 
been at one as to the mode of securing future safety. Mr. Chap- 
lin said that there was alresdy as heavy a tax on the land for 
drainage purposes as it would bear, and the chairman of the 
Witham Commissioners expressed the willingness of that body to 
do all in their power. It has been proposed, however, apart 
from the meeting alluded to, that another great side drain to 
relieve the Witham should be made; but the cost is likely to be 
so heavy, and the engineering difficulties so considerable, that 
we shall not be surprised if the project falls through. The 
matter, nevertheless, is worthy of the careful attention of some 
aspiring engineer, and can surely be dealt with by men who 
would not be willing to admit the inferiority of their skill to that 
of the Dutchman who first drained the fens. 


GOVERNMENT AND BOILER INSPECTION, 

So longas it can be proved that when a boiler explodes, the 
owner of the boiler is taken by surprise, there is little ground 
for making him responsible for the event, always provided that 
he has used due diligence to keep himself acquainted with the 
condition and prospects of the boiler. But what shall we say of 
a boiler owner who acts, as did the proprietor of the boiler 
referred to in the following extract from Mr. Fletcher’s last 
report to the Manchester Steam Users’ Association? “This 
explosion, No. 10, arose from the collapse of the furnace tube of 
a Lancashire boiler through weakness. The owners had had 
full warning of the danger. They had two boilers, and in the 
preceding year wrote to enrol them with the Association. One 
of them, not the one which subsequently burst, was at once 
examined and the weakness of the furnace tubes pointed out, 
the Association stating that the boiler generally was not fit for 
so high a pressure as that at which it was worked, viz., 70 lb., 
recommending that the pressure should be reduced to 601b., 
and that the furnace tubes should be strengthened with an 
encircling hoop near to the front end with the view of pre- 
venting collapse. The result of this faithful report was that the 
owners withdrew the boiler, refused to pay their subscription 
for inspection, and afforded no opportunity for the examination 
of the other. They continued to work the boilers, when, as 
already reported, one of them burst on the 30th of March. It 
should be added that the furnace tube which the Association 
condemned was strengthened by a few water pipes, while the 
boiler which burst had none, so that if the boiler examined by 
the Association was unfit for a pressure of 70 lb., it must have 
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been clear to the owners that the other boiler was still less fit. 
Attention to the warnings given would have prevented the 
explosion.” To us this appears to be so much like criminal 
negligence, that if any one had been killed the owners would 
have been guilty of manslaughter. It is quite possible, however, 
that the jury would have brought in a verdict which would 
really mean Tre homicide, although they would probably 
be surprised to hear that if they acquitted the owners that 
would be the precise equivalent of their verdict, 


PARIS EXHIBITION COMMISSION, 1878. 


A certain fabled monarch is said to have had at his command 
a number of musicians skilled in the art of agitating string or 
wire into tuneful vibrations, the wires being scraped to suit the 
ends, or rather in their case, the will of their master. Events 
seem to suggest that a representative by name of that ditty- 
famed monarch has similar powers over some equally willing, 
but, in this case, nameless protégés. These servants of the old 
king played merely for their hire and the amusement of their 
employer, but the moderns adjust their tune to the desire—from 
purely disinterested motives, no doubt—to get their king into a 
position they assume he ought to occupy as a recognition of what 
they without consent take for granted to be “ public services.” 
Whether these grateful admirers are spontaneously acting on 
behalf of one they deem to be a neglected benefactor, or whether 
they are, as some cynics seem to think, pleading a cause with 
ulterior motives, equally advantageous to king and vassals, can- 
not of course be easily ascertained, 

A curious and far from modest letter recently appeared in the 
Times, having reference to the Paris Exhibition of 1878 and the 
English commissioners thereof, and complaining of the “ glaring 
omission” of the name of Sir Henry Cole, of South Kensington 
fame. The letter is signed “X.” The expressions of “ an unknown 
quantity” may not perhaps by many be considered worth any 
no tice, but as every one may not remember that “X.” is often used 
mathematically to represent uncertain value, it perhaps may be 
of service to recall the expressions of this noneutity. Sir Henry’s 
name has been omitted from the commission of the Paris Exhi- 
bition. Well may an admirer of Sir Henry stand aghast. The 
very idea of an exhibition without him is absurd ; surely it 
cannot be true that the omission has been made, or is it 
assumed that to append Sir Henry’s name would be superfluous, 
as his connection with the commission should be understood. 
“X.” seems to think that the omission will beimmediately rectified, 
and suggests that supplemental commissioners may be added, 
thereby offering an opportunity of rectifying the “ temporary 
oversight.” A good many may wonder at this apparently spon- 
taneous burst of disinterested supplication on behalf of one 
who has done so much in bringing about the present state of 
affairs at South Kensington. Others may think it not so strange 
if all were known. But a larger number will wonder wherein 
consists the necessity for the presence of the forgotten or pur- 
posely omitted name, Time does not always prove that improve- 
ment is impossible, even in commissions, This is, however, for- 
gotten by the enthusiastic “ X.,” who says “that if the omission 
were not so glaring he would not trouble the 7'imes with arecapitu- 
lation of how Sir Henry Cole has always held the most promi- 
nent positions in connection with the exhibitions of 1851, 1855, 
1862, 1867, and latterly in the experimental series of annual 
exhibitions at South Kensington in 1871, 1872, 1873, and 1874.” 
That after all this, Sir Henry should be slighted, is of course 
an unprecedented piece of ingratitude, especially as his share 
in these exhibitions represents an amount of disinterested 
labour which, of course, can not have met with a reward com- 
mensurate with such great public services. Can it be that 
Sir Henry's services are not so highly rated as they were? or 
is it possible that he has allowed all these big shows to pass 
away without having previously removed their obligations 
to him. Be this as it may, the reference by “X.” to the 
“experimental exhibitions at South Kensington” of 1871, 
°72, '73, '74, is somewhat unfortunate, and if a few more South 
Kensington fiascos, effected and attempted, had been added to 
the list, it might perhaps have suggested to many, if notto“ X.,” 
some possible reasons for changes in the list of names of future 
exhibition commissioners. 








TESTS FOR RAILWAY AXLES. 

Tue three tables which are annexed to this article will, 
we think, be found to possess considerable interest. They 
are transcribed from a paper by Mr. R. L. Haswell—pub- 
lished in the “ Transactions” of the German Polytechnic 
Society of Prague, 1875—on “The Insufficiency of the 
Present Tests for Steel Axles.” Table I. gives the general 
results, and Table II. the full details in the more interest- 
ing cases of a very complete series of experiments on steel 
axles made by the Engineers’ and Architects’ Society of 
Austria. Table IIL. gives the limits of elasticity for each 
axle, with the process by which it was ascertained. 

The idea of these experiments seems to have arisen from 
a consideration of the severity of the tests imposed on steel 
axles by the railway engineers of Austria, and by doubts 
whether they were really fitted to achieve the end pro- 
posed—viz., to secure the best possible material. Steel 
axles have been extensively used in Austria, but always 
under very strict conditions as to tests. These differ 
widely on the different railroads according to the fancy of 
the respective engineers ; but they appear to a every- 
where in two points—first, that they are toate 0 Spat, 
the axle being laid on bearings and broken by blows from 
a falling weight ; and secondly, that they are, as a natural 
consequence, applied to only a very small percentage of 
the axles in each lot, these being taken as specimens of the 
whole. In order to test the wisdom of this system, the 
committee of the’ Engineers’ Society took exactly an opposite 
course. They ordered axles in batches of three or four 
from several different firms—explaining for what p 
they were required—and tested the whole of these to 
fracture. 

The apparatus they employed was the ordinary one of a 
heavy weight or “monkey” sliding between guides, and 
dropped from a given height upon the centre of the axle, 
which was laid upon bearings a certain distance apart. 
Some refinements were added to this rough-and-ready 
method. In the first place, the axles were in all cases 
tested first as to their limit of elasticity. This was ascer- 
tained by measuring the rebound of the monkey, it being 
evident that when this was greatest the elasticity would be 
at its maximum. A small arm working in a vertical groove 
in one of the guides, and adhering to it in an ition by 
means of a spring, was so arranged as to be Tif ted by the 
monkey inits rebound. When the latter dropped again the 
arm remained at the point to which it had been lifted, and 
formed an index of the height attained. When an in- 





creased drop was given to the monkey without producing 
any increase in the height of rebound, the limit of elasticity 
was considered to have been reached. In the second place, 
the “ set” given by each blow was carefully measured, and 
also the compression and elongation produced on the upper 
and under side respectively. For this p , two small 
marks were made on both sides of the axle at a distance of 
1 decimetre—4in.—from the centre on each side, and the 
distance between these, together with the deflection, was 
exactly measured after each blow. These arrangements 
being made, it remained to decide upon the exact nature of 
the tests. It was resolved to adopt two. The first was 
that enjoined by the Emperor Ferdinand Northern Rail- 
way, and of all those in use was the most severe. In this 
case the axle is laid on bearings 5ft. llin. apart—using 
English measures; the monkey weighs 8 cwt., and the 
height of drop begins at 18ft. 9in. and is increased by 2ft. 
at each blow. When the axle has received a set to the 
extent of about 9in. it is turned over and struck on the 
opposite side till it has received an equal set in the opposite 
direction, this process being continued until the axle has 
sustained an amount of mechanical work which, estimated 
by the formula P x y 2 gh, amounts to 500,000 foot-pounds. 
The German editor properly points out that this formula 
is not the correct one to use for impact. However, as the 
results are chiefly for the sake of comparison, this is not 
of much importance. In the actual experiments the 
weight was heavier—1388 lb.—and the drop was therefore 
reduced in proportion. For the second test the same 
monkey was used, but the height of drop was kept con- 
stant—24ft. 6in.—and the axle was turned after each blow. 

The results of these experiments are given in the tables. 
The series following the standard of the Emperor Ferdi- 
nand Railway is perhaps the most instructive. It will be 
seen that of sixteen Bessemer steel axles which were thus 
treated only three sustained the prescribed test of 
500,000 foot-pounds ; and this although all the axles came 
from works of repute, and were sent with the full know- 
ledge of the tests they were to undergo, The exact history 
of one out of these three—axle No. 2 from Works No. I— 
is given in detail in Table II. 1t will be seen that iu the 
first place four blows were given producing a set of 
244 mill’metres, and that side No. 1, which was upper- 
most,~ 3 then shortened by compression to the extent of 
13 per cent., and side No. 2 lengthened by extension to 
the extent of 10°5 per cent. The axle was then turned 
over, aud side No. 2 received the blows. Four blows 
brought it back to straightness, and three more produced 
a set in the opposite direction of 238 millimetres. Side 
No. 2 was then 17 per cent. in compression, and side No. 1 
was 18°7 per cent. in extension. Another reversal took 
place, and four more blows were given, the last of which 
produced a set, in the same direction as at first, of 
1145 millimetres, answering to a compression of 9°9 per 
cent., and an extension of 12°75 per cent. With the next 
blow the axle broke. 

It might safely be assumed, one would suppose, that any 
material which would endure this merciless treatment 
must be of first-rate quality. But a further examination 
of the general results—Table I—reveals some very curious 
facts. Whilst the greater part of the axles tested were of 
Bessemer steel, two were supplied of cast steel and six 
of wrought iron. The two former were cast from the same 
ingot, and both showed a good fracture—homogeneous and 
fine grained. The first of them, however, broke at the 
second blow, showing an energy of resistance, measured 
by the amount of work required to break it, of only 
5346 metre-kilogrammes; while the other resisted to the 
seventh blow, giving an energy of 28,512 metre-kilo- 

mes, or more than five times that of its fellow. Great 
as was the difference, however, between the performances 
of these twins, it will be seen from Table II. how far both 
of them fell short of the Northern Railway’s standard ; for 
while this requires a resistance measured by 500,000 foot- 
pounds, these could only show resistances measured by 
63,802 a in the one case, and by 278,064 foot- 
pounds in the other. 

The behaviour of the iron axles was no less remarkable. 
One of them completely distanced all competitors, both 
Bessemer steel, cast steel, and iron, and carried off all the 
honours of the struggle. This axle withstood no less than 
twenty-three blows before breaking, being turned four 
times during the operation, and its energy of resistance 
was 1()9,890 metre-kilogrammes, as against 88,951 metre- 
kilogrammes, the best figure obtained by a steel axle. 
Another from the same works gave a figure of 22,869 
metre-kilogrammes only, or barely one-fifth of the last 
mentioned, but still quite equal to many of the Ressemer 
steel axles experimented on. Of the remaining four axles, 
two were from another works, and were purposely made 
red-short and brittle, though even these surpassed some 
of the Bessemer axles. But the other two, which were 
from the same works as the first, were tested in the other 
method—viz., by blows from a fixed height, and with a 
turn of the axle between each blow. Here they took a 
high rank, the worst of the two being only surpassed by 
four out of thirteen Bessemer steel axles which were tested 
in the same manner. 

These results—and a study of the tables will reveal 
others as remarkable—certainly deserve consideration. 
Obviously they suggest two questions—(1) Is the system 
of impact by heavy blows a satisfactory test for the par- 
ticular case of steel axles? (2) Is this system the right 
one to pursue for materials in general ? 

Now with regard to the first query, the experiments 
seem to prove conclusively that these tests, especially one 
so severe as that of the Northern Railway, are not only 
useless, but positively injurious to the end they have in 
view. As we have seen, the axle which withstood the test 
most successfully was not made of steel at all, but of the 
cheaper and presumably inferior material—wrought iron. 
As to the steel axles themselves, looking to the small pro- 
portion which satisfied the test at all, the great number 
which broke almost immediately, and the very great exten- 
sion and compression recorded for the more successful, all 
goes to prove that steel, to withstand this test, must be 
so soft, so ductile, and of so low a tensile resistance as to 





be absolutely inferior to wrought iron. At the same 
time, it has all those dangerous characteristics of steel— 
the uncertainty of manufacture, the liability to burning 
and blistering, the tendency to crack suddenly, &.— 
which have always im , and still impede, the uni- 
versal acceptance of that metal for constructive purposes. 
It must be remembered also that the production of this 
special quality of steel is so.risky and difficult that no 
manufacturer is likely to quote for such a contract unless 
at an exceptionally high price. So that the true effect of 
such a test as that imposed by the Northern Railway 
would appear to be the securing of the worst possible 
material at the highest possible rate. 

It cannot be argued that this test failed only by reason 
of its exceptional severity. The other test applied by the 
committee, though of a much more moderate character, 
gave results of the same kind, though not so remarkable. 
There is also another point brought out by these experi- 
ments. on which Mr. well very properly insists. It is 
that axles may be made at the same foundry, at the same 
time, and even from the same ingot—such as the two cast 
steel axles from Works No. 4—which yet present the most 
astonishing difference of quality ; as with the two just 
cited, one of which displayed before rupture more than 
five times the resistance of the other. It is clear, then, 
that the good or bad behaviour of one or two sample axles 
is no criterion for the rest of the batch. This is an objec- 
tion which specially applies to an uncertain metal like 
steel. But it clearly belongs to all forms of testing to 
destruction, and taking a still wider range, to all forms of 
testing by sample. This brings us face to face with our 
second question—viz., the general value of tests by 


impact. These tests in general act to the permanent 


injury of the piece operated upon, and are therefore, of 
course, applicable only to samples. They are thus 
specially obnoxious to the last-named objection. But it 
may be urged in their favour—and this, no doubt, was 
their original raison Wétre—that they represent more 
nearly than anything else the actual strains to which most 
articles so tested—and railway axles in particular—are 
exposed in practice. Mr. Haswell, however, takes an 
exception even to this plea. He urges that when an axle 
breaks in practice it is from the effect of a continual 
repetition of small shocks, which singly would do no harm, 
but which perpetually straining the metal a little beyond 
its elastic limit, gradually weaken and finally destroy it. 
Hence he concludes the best quality of steel for the purpose 
is that which will resist the largest number of such strains; 
and he asserts that a very soft, mild steel, such as the 
tests in use tend to produce, has been proved to be 
very defective in this species of resistance. We cannot 
altogether subscribe to this view. It is no doubt true that 
axles may be weakened in this way; but we believe that 
in almost all cases actual fracture is caused by a single 
blow of altogether exceptional violence, such as would 
occur, for instance, if a a running at high speed struck 
the point of a crossing. The statical and dynamical 
strains produced by ordinary working—to which a recent 
*German investigation of the strength of axles is con- 
fined—are altogether beside the question. If this be so, 
the test by impact seems, after all, the proper one to 
resort to. But it should be of a different character. 
Its object should be rather to weed out any really faulty 
specimens than to ~ / a very high standard of excellence 
on the general bulk. The proper method of attaining 
this would seem to be to subject every axle of the 
batch to one or perhaps two blows so arranged as to be 
well within the limit of elasticity for steel of ordinary good 
quality. It after this the axle showed any appreciable set, 
proving that the limit of elasticity had in this case been 
passed, it should be rejected. Mr. Haswell himself is dis- 

to advocate a test of this sort, but would carry it 
still further, and make the blow actually go beyond the 
elastic limit, though not to a great extent. In that case, 
however, the amount of the set would have to be carefully 
measured, and not merely its existence determined; and 
though Mr. Haswell contends that such a blow does no 
real damage to an axle of good quality, we think he would 
find few engineers to agree with him. Such a test as we 
have mentioned would remove the objections which exist 
to testing samples only, and would be cheaply and rapidly 
applied. The latter is of great importance; for a test 
which takes a long time to carry out is never likely to be 
carried out at all. The Americans, though much in advance 
of Europe in their careful testing of materials, have so 
fully recognised this in the case of rails, that, as we learn 
from the failroad Gazette of Sept. 15, the only test now 
exacted is the bending cold of a piece of steel drawn down 
out of a — end, combined with a chemical analysis. 
Considering, however, the vast importance of an axle being 
safe, and the heavy shocks to which it is exposed, we think 
that some such simple test as we have mentioned would 
for steel axles well repay its cost. Probably, however, the 
chief feeling of an English engineer with regard to these 
experiments is one of satisfaction that he has not in this 
instance yielded to the fascination of steel, like his brethren 
in Austria, but has been content to rely on the old- 
fashioned material, wrought iron. 

WALTER R. Browne. 








THE Sanitary Institute pro to hold a public meeting early in 
March next, at the Society of Arts, to consider the report recently 
issued by the committee appointed by the President of the Local 
Government Board upon the modes of treating town sewage. The 
Duke of Northumberland will preside at the meeting, and the dis- 
cussion will be opened by Sir Joseph Wm. Bazalgette, C.B., 
Gentlemen desirous of takin 
oblige by forwarding their names and the heads of the subjects on 
which they desire to speak to Mr. Lory Marsh, secretary. 

THE ABERTILLERY EXPLOSIONS.—The aid of the public is soli- 
cited in raising a fund to provide for the relief of those who were 
injured and the future sustenance of the widows and orphans ef 
those who were killed by the terrible explosion in the South Wales 
Colliery Company’s pit at Cwmtillery, on December 18th, 1876. 
The number brought dead from the pit on that day was seventeen, 
and six have since died. Subscriptions can be sent to any of the 
branches of the National Provincial Bank, or to the officers of the 
fund, and the amounts will be duly acknowledged. 


* Gustav Mengel in the “ Allgemeine Bauzeitung,” vol. xli. 
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Taste I.—RESULTS OF THE TESTS OF AXLES. Taste II.—DETERMINATION OF THE LIMIT OF ELASTICITY 
With alternative blows from 7°5 metre. AND THE MAXIMUM OF ELASTICITY. 
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Taste IL—DETAILS OF SEVERAL EXPERIMENTS, 










































































































































































Papuniess Blows on that side of the axle marked I. Blows on that side of the axle marked II. g 2 - 
1.) ; Distance | s Distance | | |e 3 | 4 s 25 
£§ Cio 3 R| § between a 3s z | 3 between a|./3 8 2 g $ 3 “4 3 SEsg 
Heid| 3| 5 S fog] 8. mame fgulgul 3 [tgs] 8 marke si aid | a3 388 esa | 5a Bang 
gals | 8 3 = =f 38 f ‘hie LE 33 s abt: @E F E\% 33 HL ae a2. gett Special remarks, 
m4 |S +4 2 8 6| 2 a | fg, | | Bs ak = 22!) 8 cs | ‘3 \fae .-f- FS = 363 
Fle || 2 jal gi) 2/2 | 2 (8*lg8) 2 lai) ga) & | 2 | gla lg alas] 2 3 EE | B55 
el ig! 2] £ 2 |2 | a | 2 | igié¢ 8 £13 \38 i | gs 
Ae egg laa aie 2. ih 84 | | a 2 |. /2 | 2] \- 
—-——+ | | ——— - 
. | 2) 127 5 1 60 1916 210-5 | -™ 5 23 *0 | | Fracture very coarse-grai 
| | 12 5 |126 | 185 (216-5 | 2 | 65 | 124 215-5 jis6-3 | | aera die ata 
| — {8 6 | 217 | 170 j2al-5 | ‘~ | 716 | GL. [210-2 \191°5 | 
| — |4 8 | 244 | 177 | 224 13-0105 — | 87 | 7:5 [205-0 {198-0 | | 
| | | ~~ | 9/8 | 86 |198°0 [205-5 | 
| | {10,9 | 186 |193-0 [211-5 | | | 
| “~ M2, 9 | 127 [209-0 |194°5 | jit] 5 | 288 [190-0 214-4 | 17 [18-7 | | 
“~ {13} 9 | 55*5 |200-0 |205-3 | | | | | | 
~— {14 9 | 26-0 208-2 [207-4 | | | | 
— —|15; 9 = |117+5 |194+6 |215°5 | 9-9|1275) | | | | | 63858-0372004-9) 577735-8) 
| | Broken |16| 9 ae ce Fx, Ae cred ..| ss anes ener |... (1782 | 67°71 | | | 
| | | | | 
| | | 200 | 202 | | 207 | 196 | | | 
I | 4 129 129 | | 1) 7-5 | 138 | 187 | 215 | 65) 6-5} —S | 27°5| 43 | 207 | 196 [4-0 | 4-5) | | The axle having got bent a 
} | | ww |3 75 | 189 | 187 | 214 | 4:5) 3-5) mS | 475 | 44 «| 207 | 197 [8-5 | 4-5) | | great deal, it was fixed and 
| | TS [817-5 | 195 188-5 | 215 | | o> | 67-5 | 44 | 207 | 197 | | so broken. Fracture beau- 
— |7 75 | 136 | 188 | 214 | | -—~ | 87:5 | 46 | 207 | 196 | tiful; very coarse-grained. 
| ZS [9 75 | 127 | 189 | 216 | | — (107-5 | 37 {207-3 | 197 | | | | 
| WS jLL, 7*5 | 188 (188-5 | 214 o~ (1275 | 45 [207-3 | 197 | | | | 
SS 18 75 | 181 [1885 215 ~ 147:5| 40 | 211 [193-2 | | | | 
ww [15 7:5 | 180 {189-3 | 215 o~ (1675 | 84 | 210 | 195 | | | 
| Ww {17,75 | 150 | 188 | 216 | ~ 1875 | 66 | | 
| — |19) 75 | 169 ~ 2075 | 82 | | | | 
Bek Ww 21) 9°25 | 184 ~  (239°25) 124 | | 
j | — |22) 8°25 | 296 | on 24,95 55 | | | | 
| | Fracture.254°0 | we | on ; 178-2 | 64-7) 113008 | 661435 ftoueren-5) 
| 
| | 202 | 201 | | | | 
Il. | 2) 180 131 _ 1| 4 53 {195-0 | 208 | | | 
| | ZS [2 5 | 105 (190-0 213-5) | | | | | | | | | 
}} | _ | 8 6 | 165 |186-0 217-0 | 7-1 8-0 } | | | | | | ! 
} | Fracture.) 4) 7 Ad gee J see | eee | coe | cee fee] one | | 237°6 | 784 13008 | 76185 | 142198°8) Fracture beautifully uniform. 
| | || | | | | | | | | | | | A little coarse. 
| | | | 1202 | 202 | | 1) | | | f.- 4 | 
IV.| 1) 182 182 | | 1) 4 | 32 | 197 | 207 | 2-525 | | | 
| Fracture.| 2) 6 ee eed were he, i re | 356 =a baal - 638018) 
} Rod 1 | | | | | | | 
| | | | | | | | 
1 | } | | | 992 | 209 | | | | These two axles had been 
2| 182! 399 1 qi 35 | 198 | 2 produced from one ingot of 
| 3 | a | 5 : om | po 1 | | cast steel. Axle 1, as well 
Sy 3 G6 | of | 194 | 210 | | | i 1 | as Axle 2, showed a splendid 
ee 4,7 128 | 192 | 212 | | ' | { homogeneous fracture, very 
— [5 8 | 16e | 189 | 215 | | ; | | | fine-grained. 
a /6 9 | 200 | 186 217 | | | | | | 
[Fracture.| 7) 9 | ... | vee | BPO} TBE na taae| wee | 297 | 1386) — | — | 278063-8) 
| | 
| ; | | | | i | | | 
7 | Fracture. | ' , | | | | | | 
VI.| 1) 182 132 ren Oe eM 326-7 | 89°11 — | — | 30780°3) Fracture beautiful ; hard. 
| ™ |Fracture. | | | } | ' } | | | 
| 2, 135, 135 \ ~ iia | Fou 6bals + 826-7 [106°1) — | — | 80780-3) Do. do. 
\Fracture. | | | | | | 
3, 136) 136 ~— | 1; 0-600) wl see | = { ve | see 856°4 | 93-0 356-4 — | — | This axle was faulty, and 
| | | | | | | | | | broke at the elasticity test. 
{ i } HT | 
| ot | | 201 pore) | | ; | | | | 
VL} 4) 131) 131 | ja) 4 | 44 | 194 | 207 } | | 
| | ZS /2 5 | 90 190-3 219+5 | 
| © | 8) 6 | 148 [186-4 f217-2 | 7-3) 7-8) | | 
| ~ {4 7 | 200 |181-0! 10-0 | | ial 
| Fracture. | 5) 3-0 web aah» Uirase A hae } - Joos] coe | eee woo | sso eco | cco 880°C L04*5, 14850 | ese | 168855+5! Fracture beautifully uniform. 
| | | {| | ; | 
| | ' 9 } | | } | | 
yr | 96) | pp | 200 | 200 | Al | } - | | | | . 
IX. | 3) 126) 126 —_— 1; 4 55 | ren | 9} 4 | 190 | } | } | Fracture very fine, quite 
:| ~ 2| 5 110 | } m~ 165 are | | } | similar to that of most 
3) ~ |3 6 183 ; | md |76 | 77-0 | | j | Bessemer steel axles. 
=| | w |4 5 | 244 1170 | 229 | | o | 8) 7 | 17-0 | | | 
& | | | | } | Bote A 8 | 70-0 | | 
| | 12 9 | 143 | | Y {10,9 1175-0 | | 
| | — jis} 9 | 81 | ) | | fu) 9 pao 
i —~ {4 9 20 | | | | 
g| | wW Wb 9 | 7 | > [18 9 166-0 | 
El | ~w |G 9 | 178 | | “ [19 9 | 84-0 
‘e| 17) 9 | 285 | | | “ {209 | 70 
a ;— Fy | | 219 102-0 
+e | | | ~+ |22)9 '207-0 
S| | | | | i wy [23,9 |819-0 | 
ol | a 24! 9 | eran 5 eo es | 259-8 | 92-2) 109890 |643186-1'1012800-0 
| |Fracture. | | | ; | 
| | | | | | a ee 
| 201°5 201-5 | | | : 216°0 |188°5 | | 
IX.} 2.125 125 | | 1) 7-65 (1095 /188+5 | 216 | G+57-25, TY | 2/7°65, 3 205-0 201-5 5-5 | 6°5 | | Fracture beautiful, like soft 
eg > | 3} 7-65 [1070 {189-5 (214-0 | | > | 4i7-65 2 [205-0 200-0) | bo | | Bessemer. 
| | 5] 7-65 |103-0 |191°5 [214-0 | | — | @f°65, 43 fa08-4 197-5 | | | | 
| | oe 7| 7°65 | 145 (188-0 |217-6 | | -~_ | 8/765; 30 {209-0 198-2) | 
' — | 9] 765 | 140 |188-0 218-0 | | a ~_ |10/7°65) 26 [208-0 | 199 | | | } 
lot — 1U 7°65 | 140 {189-0 218-7 |  |12/7°65, 23 1209-0 |199-2 | | 
3 — /13) 7°65 | 140 {189-0 | 291 | ~  |LA7°65, 415 [211-5 4197-2 | | | 
Ea 15}: 7-65 |156+5 |189-0 12195 | -\ — |16)7-65, 38-0 |211-5 1198-0 | | | 
P ~—  {17| 7°65 | 159 | | =~ |18/7°65) 43-0 | 
Es — {19} 7°65 1161-5 | ~ 20/765) 43-0 | | | 
© ~~ [21] 8°75 | 180 | -~\ (228-75! 39 | | | | 
3 28) 8+75 |180°5 “~  (24)8°75, 39 | | | 
2 = [95] 8-75 {133-0 | | 2 p6s-75} 37 | | | | 
z — 27) 8°75 |184-5 | ‘~. |28/8°75| 39 | | | | 
> — [81] 9-84 |209-0 /~ 80875} 42 | | | | 
¥ ~— 33) 9-84 | 210 | ‘~ _(82/9°84) 39 | | | 
> 85] 9-84 [214-0 | ~ _ (36/9-84) 41 
2 ~— 87] 9-84 [217-5 | ~ _ [Bolt-40| 208 | | | 
“ [38] 4-4 | 289 | ~  |40/5-60124-5 | | | | 
| ~  [41/6°56, 32°5 | | 
w= [42/7°65) 75°5 
| ~ —_/43/8°75) 199 | | 
| racture. 48-76 aide mas | is | coe | oe (25998 sa henmedin iota wong 
| 
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Grants and Dates of Provisional Protection for Six Months. 

3642. Improvements in Rotter Skates, William Howitt, Ilford, Essex. 
— 18th Se; , 1876. 

3946. Improvements in the means of and machinery for making ITaL1aN 
Paste Covers for the purpose of enclesing medi substances, Albert 
Emile Adolphe Detiaque, Chateau Thierry, Aisne, France.—1l2th Octo- 
ber, 1876. 

4105. An improved apparatus for ATTACHMENT to Skares to indicate the 
paths of traverse, William Watts, Manchester.—24th October, 1876. 

4328. Improvements in Boxes and other Recerracies for MATCHES, 
Neepvks, and other articles, Abraham Martin, Newman-street, Oxfurd- 
street, London.—8th November, 1876. 

4808. An improved method of ORNAMENTING Fors and Featuers, Alex- 
ander Melville Clark, Chancery-lane, London.—A communication from 
Frédéric Schaefer, Lyons, France. 

4816. New and improved means and apparatus for AUTOMATICALLY 
Orentxe and Ciosine Taps, VaLves, VenTILators, and other similar 
purposes, Thomas Howard Blamires, Huddersfield, Yorkshire. 

4820. An improved Pocket-sooxk PortaBLe Ink, Julius Albert Berly, 
Rolf-road, Peckham-rye, Surrey.—A communication from Monsieur 
Eugene Plateau, Paris.—13th December, 1876. 

4897. An ae Woop Pavement, John Armstrong, Roker-terrace, 
Sunderlan 


4898. Improvements in INDIA-RUBBER Tires for WHEELS, James Leigh 
and Robert William Henry McDowell, Manchester.—l9th December, 


1876. 

4920. An improved combined RerriceraTinG Fitter and Proviston 
PRESERVER or Icr-sarz, Major Wilde Radcliffe, New Hampton-road, 
Wolverhampton. 

4926. An improved apparatus for use in DisTILtERres, Anthon Steenberg, 
Co) nm, Denmark.—A communication from Carl Falkman, Stock- 
holm, Sweden.—20th Deceméer, 1876. 

4956. Improvements in the means of and apparatus for Derectinc Low 
Warer in Sream Borters, Henry House, Barton-on-Humber.—22nd 
December, 1876. 

4968. Improvements in the manufacture of Woven Fasrics, Ernest 
Posselt, Bradford, Yorkshire. 

4988. Improvements in Gas and Water Motor Enornes, and in gas 

Lancashire. 


motor engines, Richard Hallewell, Blackburn, -— 23rd Decen- 
ber, 1876. 
4996. Improvements in Motive Power Enornes, the same being in part 


— ie to pumps vor blowing cylinders, William Walker, Dundee, 
N 


4998. Improvements in the construction of StasLe FLoors, James Henry 
Small, Glasgow, N.B. 

5002 An improved machine for Enoravine and Cuastnc JEWELLERS’ and 
Sitversmitns’ Work, and for other like purposes, William Robert Lake, 
Southampton-build: London.—A communication from Albert H. 
Watkins and Frederick A. Brown, Boston, U.S. 

5004. Improvements in Rotter Skates, Jonathan Aldous Mays, Old 
Broad-street, London. 

6006. Improvements in Drrect-actine Stream Pomps, John Henry Heck, 
Perry’s-close, London.—27th December, 1876. 

5008. Improvements in the Packrne and Storine of Perrcmes and other 
similar articles for use, and in the receptacles therefor, Thomas Laid- 
man Parker, Dundee, N.B. 

5012. Impro ts in and 
and James Weir, G ww, N.B. 

5014. Improvements in WasH-Basins, Urtnats, Sinks, and other similar 
articles, William Morgan-Brown, Southamp buildings, London.—A 
communication from Andrew Gormly Myers, New York. 

50916. A new or improved manufacture of MaTeriaL compounded of cork 
and fibrous pulp, John Imray, Southampton-buildings, London.—A 
communication from Achille Brull and Pierre Besson, Paris. 

5020. Improvements in and applicable to Lamps, such as ships’ state-room 
lamps, cabin, saloon, and other like lamps, Edward William West, 
Liverpool. 

5022. An improved — for Sirtrvc and Puriryixc Semoirma and 
Grits, Alexander Melville Clarke, Chancery-lane, London.—A com- 
munication from Augustin Maurel, Marseilles, France. 

5024. Improvements in the means of Communication in Rartway Tratxs, 
between the Guarp or Passencers and the Driver, and ip signalling 
on tailways, Robert Punshon, Heatherieigh, Surrey. 

5026. Improvements in Rairtway CarriacE Trucks to give safety when 
the wheels run off the rails, Thomas James Smith, Fleet-street, London. 
—A communication from Edward Hodge Horsey, Chicago, U,S.—28th 
December, 1876. 

5028. Improvements in Skates, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Francis Charles Ireland, Lachute, 
Quebec, Canada. 

5030. Improvements in and a 
Butterworth, Rochdale, and A’ 
shire. 





cted with Steam Encrnes, George Weir 





cable to Looms for Weavine, Jacob 
Sutcliffe Wild, Wardle, Lanca- 


5032. Improvements in SELF-acTING Gates for common roads and rail- 
roads, William Walton, Denton, Lancashire. 
5034 Anew or improved Fasric, and mode or means of manufacturing 


or preparing the same, William Thompson Corr, Glasgow, N.B. 
5036. An improved of and apparatus for CLEARING Yarns or 
ood, John Bolton Scholes, and Edward Roocroft, 


Tareaps, George 
Bolten, + Pacmmee hog 

5038. Improvements in Fast and Loosz Putteys for driving machinery, 
John Garrett Tongue, Southampton-buildings, London.—A communi- 
cation from Alexander a, New York. 

5040. Improvements in obtaining Motive Power, James Whitaker, 
Bradford, Yorkshire, and William Thomas Turner, South Hampstead, 
London. 

£042. Improvements in Motor Encines worked by steam or other elastic 
fluid pressure, Charles Denton Abel, Southampton-buildi London. 
—A communication from Carl Beissel, Cologne, Germany. 

5044. Improvements in Krtns or Ovens, and in Bricks, Tires, and 
QuaBRIEs to be ——— the construction of the same, John Coates 


5048. An improved process for the facture of Sizz, Al der Mel- 
ville Clark, Chancery-lane, London.—A communication from Harold 
Thaulow, Paris.—29th December, 1876. 

5050. Improvements in Sugar Cane Mitts, Charles Denton Abel, South- 
ampton-buildings, London.—A communication from Theophile Rousse- 
lot, —— oy — asic 

5052. Improvemen: RAKES especially applica way carriages, 
tram cars, and other vehicles travelling on rails, Ernest de oon, Fleet- 
street, London.—A communication from Jean Louis Justin Raoux, 


5054. Improvements in Stram Enornes, John Mills, Oldham, Lancashire. 

5055. Im ements in the manufacture of YDRO-CARBURETS of 

Coat Tar, and of the amines derived therefrom, William Edward 

Gedge, Wellington-street, Strand, London.—A communication from 
Léon Hiernaux, Vilvorde, Belgium. ines ate ue 

i) tegra’ . 

> ls, fibrous ; 





HS 





5056. An improved Macuixe for crushing, 
pulverising, mixing, and separating grain, % terials, 
= — substances, George Ernest Sherwin, Amhurst-road, Hackney, 

-, ° 

5058. Improvements in Fastentse or Usitine the Soxzs of Boots and 
Suoes, Pieces of Learner, CLorn, and other analogous articles, 
Frederick “William Kalbfieisch, New Cavendish-street, London.—A 
communication from George Valentine Sheffield, King’s County, New 








York. 
6060. Imp ts in the preparati of VeceTaBLe ParcuMent, Henry 
H Sent tem cbontidt tao Tie 





5062, Improvements in Prorgctinc Suips, Forts, and other VessExs or 
Srructvres acainst Invury from Prosectives, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Edouard Pierre 
Tardy, Paris. 

5064. Improvements in Looms for Fancy Weavinc, Thomas Aldred, 
Macclesfield, Cheshire. 

5066. ag snemagee 9 in Pox or Prey Wixvisc Macuryes, Joy Robinson, 
Little er, and Albert Settle, Bolton, Lancashire. 

5068. Improvements in the manufacture of Se_r-LupricaTinc STEAM 
PackineG, James Bury, Manchester.— Di ber, 1876. 

2. Improvements in the construction of Fornaces, Thomas Block 





ar Improvements in CaLenpars, James Percy Leith, Piccadilly, Lon, 
on. 


26. Improvements in Castors for furniture and other like articles, James 
Tierney, Henry John Tierney, and Thomas Henry Howard, Birming- 


28. Improvements in Sranps for Srrrit Lamps and like purposes, David 
Poznainski, Seven Dials, London.—2nd January, 1877. 

30. Certain improvements in Hanp Lamps, particularly adapted for the 
use of police constables, railway servants, and others, William Hugh 





$2. Improvements in the construction of SELF-actina MULEs used for 
spinning cotton and fibrous materials, Benjamin Platt, Ashton-under- 


Lyne. 
$4. Improvements in Raitway Cuatrs, James Sample, John Grantham, 
and William Maddison Ward, Blyth, Northumberland, 


36. Improvements in and relating to Sarsry Va.ves for Steam Borers, 
—_ Addy Hopkinson and Joseph Hopkinson, Huddersfield, York- 
re 


37. A new or improved system or method of ARRANGING, ComBINING, and 

EXHIBITING ADVERTISEMENTS, and in apparatus and appliances em- 

—_ for this purpose, Henry Francis Emile Petit, Cavendish-square, 
mdon. 


38. Certain improvements in Bicyctes and in the parts ordinarily used 
in connection therewith, John Richard Dedicoat, Coventry, Warwick- 


40. Improvements in Desks for scholastic purposes, Henry Jewitt, 
Kentish Town, London.—A communication from William Rose, New 
York.—3rd January, 1877. 

42. Improvements in WATERPROOFING Paper and other ligneous tissues, 
Daniel Felton, Manchester. 

44. Improvements in Latcuep Neepies for Kyirtinc Macarnes, and in 
the method of manufacturing same, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from William Corey, 
Manchester, U.S. 

46. Improvements in Sprivc Matrresses and other elastic surfaces for 
lying and reclining upon, James Blick, Worcester. 

48. Improvements in BREECH-LOaDING Frre-aRMs, Charles Hobby Pond, 
Southamp buildings, London. 

50. Improvements in METALLIC Wacons, Robert Hudson, Gildersome, 
Yorkshire.—4th January, 1877. 

65. An improved Artic.e of Furniture serving as support, table, or bed 
for the use of infants, Michael Thomas Eastwood, Ellesmere Port, 
Cheshire.—6th January, 1877. 

75. An improved method of and apparatus for IypICATING, ASCERTAINING, 
and Reevtatine the Speep of Omnisuses and Tram Cars and other 
vehicles, John Edward Parker, Dunford-road West, Holloway, London. 
—8th January, 1877. 

85. Improvements in that class of machinery generally used for SoLiDI- 
FYING GRANULAR SuBsTANcES, such as fire-clay, coal-dust, or other 
materials of like nature, Herbert Guthrie, Manchester. 

95. Improvements in Mo.es used in spinning wool and other fibrous 
substances, John Thurlow, Wakefield, Yorkshire.—9th January, 1877. 
115. Improvements in the method or means of PERMANENTLY AFFIXING 

the Divisions, Ficurgs, and Marxkinos to GLass Tuses or CYLINDERS 
employed in the manufacture of clinical and other thermometers, 
ters, hyd ters, and sali ters, which improvements are 
applicable to graduated glass tubes or cylinders of every description, 
yg Danilovitch Wolochoff, Gray’s-inn-road, London.—10th January, 

138. Improvements in machines for Spmwinc Rore Yarns, Samuel 
Wilson and James Barbour, Belfast. 

135. Improvements in Lamps for hydrocarbon oils, Jcseph Hooper, Hollo- 
way, London. 

137. Improvements in Wueets and Macuine Toots for grinding or 
- ng metaliic surfaces, James Baird Handyside and Louis Sterne, 


139. An improved instrument or apparatus for PLUMBING or LEVELLING, 
Henry George Barrey, Lymington, Hampshire. 

147. A new or improved OnE-WHEELED APPARATUS to be used in gym- 
nastic performances upon wire or other ropes, Henry Webb, Aston-juxta- 


149. Improvements in Vatves, George William Ede, Little Gray’s-inn- 
lane, London. 

151. Improvements in Burton-HOLE 
Lake, South rm adv 


’ e 
Remington and Sons, New York. 
163. Impr ts in hii for Cuecktnc Money Taxktnos and 
ReoisTeRine the AMocunt, Henry Edwin Sambrook, Old Kent-road, 
Surrey.—1lth January, 1877. 
157. Improvements in the construction of Sares, chiefly for securing the 
roperty of jewellers and diamond merchants, and other valuables, 
‘was Owen Jones, Pontisford. Salop. 
161. Certain improvements in Looms a Weavinc, John Hall, Preston, 
Lancashire. 








Sewine Macnives, William Robert 
mdon.—A communication from E. 








163. Improvements in Looms for Weravine, William Alfred Craven and 
John Greenwood, Todmorden, Yorkshire. 

165. Improvements in Carpixc Enoines, William Schofield, Oldham, 
Lancashire 


167. Imprevements in apparatus for Apriyrne the Brakes and giving 
notice to the drivers, firemen, and guards on approaching or passing 
_— * ome hd ae: -_ = —— for automatically 
showing by the e ion in which an e e is trave' - 

Francis William Wevb, Crewe, Cheshire. - _ 

171. Improvements in means of Uritisine certain SiticaTes and ALUMI- 
waTes of Lime and Maonesia, Ernest Solvay, Brussels.—12th January, 


1877. 
175. A new or improved Turnip Torrinc and Tartine Macatxe, Duncan 
, Inverness. 
177. Improvements in the mode and means of CARRYING, SECURING, 
Portine Out, and Reteasinc Suirs’ Boats, John Little Dryden, 


jwansea. 

181. Improvements in Roor Lamps, specially useful for railway carriages, 
= to elevated lamps generally, James N lade Douglass, 

, Surrey. 

183. Improved Hypravtic or Fire Hose, and method of fabricating the 
same, Alexander Melville Clark, Chancery-lane, London.—A communi- 
cation from John Van Dussen Reed, New York.—13th January, 1877. 

187. An improved Sip Buck.e, id Hay Wilkins, King’s Arms- 

, London.—A communication from Colonel Henry St. Clair Wil- 
Belgaun, Bombay. 

191. Improvements in Equi-motive Escarements for watches, clocks, 
and other time-keepers, Harrison Mill Frodsham, Strand, London, 

193. Improvements in Cumm~zy Tops or TERMINALS and VENTILATORS for 
dwelling houses and other buildings, Henry Prentis, Milkwood-road, 

jurrey. 

195. Improvements in and appertaining to Lock1ne or Securine Nuts for 
screw bolts, Hugo Worthington, Liverpool. 

197. Improvements In Mu.tipLex TeLecraPus, Edward Griffith Brewer, 
Chancery-lane, London. —A communication from George Bartlett 

New York. 

199. Improvements in Vacuum and other RaiLway BRAKE APPARATUS, 

Frederick Thomas , Austin-friars, London. 

201. Improvements in GLazep Structures for horticultural and other 





purposes, e, W A 

203. Improvements in Hanpves for PLovans, Cuttivators, and other 
implements, Alexander Melville Clark, Chancery-lane, London. —A 
communication from Stuart Babcock, Windham., U.8.—15th 
January, 1877. 


207. Improvements in MecnanicaL Stoxers or apparatus for supplying 
fuel to furnaces, Henry Clifton Carver, Llanidloes, Montgomeryshire. 
209. Improvemen s in Ratcurt Braces, Henry Waterson, Aston, Fir- 


211. New or improved Apraratus for indicating and recording the aver- 
age pressure, number of revolutions, and actual horse-power of steam 
or other engines, the improvements being also y —- to 
other purposes, John Troughton Birchall, Preston, cashire. 

213. Improvements in Traction or Seu¥-movine Enotves or other self- 
mov , William Fisken, Stamfordham, Northumberland. 

215. Improvements in the application of PerroLeum and other Hypro- 
CaRBON O1:s for the purpose of filtering or purifying the water in steam 
boilers and other vessels, and in apparatus therefor, Peter Jensen, 

cery-lane, London. — A communication from William Major, 
» Denmark.—16th January, 1877. 





Dukinfield, Ch 

4. Improvements in Tosacco Pires, Cigar and Cicaretre Ho.pers, 
Edward Burstow, Cheapside, London. 

6. Improvements in machinery or apparatus for Openinc and CLEANING 
Corrow and other fibrous materials, Williara Crighton, sen., William 
Crighton, jun., anc cer Crighton, Manchester. 

8, An improved method of Heatinc Box-1roxs 
air, Frederick Stitchbury, Leyton, Essex. 

10. Improvements in Stays and Corsets, Félicité Noemi Thurel, Fins- 
bury, Londo: 


by a mixture of gas and 


> in. 
12. Improvements in apparatus for securing means of CommMUNICATION 
BETWEEN PassENGERS, GUARD, and Encine Driver, also applicable to 
illiam 


other useful purposes, W! . cl 5 

14. Improvements in a) tus for SHearine, CuipPine, or Groomine 
Animas, Albert , Old Chariton, Kent. 

16. Improvements in apparatus connected with CLzansina the Borroms 
of Sarps and Vesse.s, Henry James Cole, Wandsworth, London.—lst 


J , 1877. 
od. Seceeceente in Lasets to be applied to Pitt Boxes and other 
a articles or Solomon Bennet, Harrogate-road, South 





221. Imp its in a tus employed in Buripine in Concrete any 
class or style of wall or work, and finishing the same, Frederick George 
Jordan, Newmarket. 

223. Improvements in Exvastic Sackrnos or Marrresses for bedsteads 
and couches, William Francis Phillipson, Birmingham. 

225. A new or ——e ComPosiTION or ARTIFICIAL STonE or MATERIAL, 

ly suitable for the manufacture of bricks and tiles, William 
Eastbourne. 

227. Improvements in and connected with Water-cLosets, William Paw- 
son, Grantham. 

229. Improvements in connecting Linxs for chains, Alexander Melville 
Clark, Ch ‘y-lane, London.—A communication from James Mann, 
Brie, U.8.—17th January, 1377. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

235. Improvements in Looms for weaving tufted fabrics, Sydney Pitt, 
Sutton, Surrey.—A communication from Alexander Smith and yon 
Skinner, New York.—18th January, 1877. 

a) 


18 
236. Im hanging and self-acting tus for CLosina Swine and 
daar these, Lazarus Threlfall, Celne, Loncaskire, 











286. Improvements in Horsesi0¥s, and in the mode of making the same, 
John Lancaster, Canning Town, Essex.—2urd January, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 


296. SeparatTine Ores, &c., Frederick John King, Bishopsgate, London. 
—-23rd January, 1874. 

299. Combine SILK, &c,, Samuel Cunliffe Lister, Manningham,—23rd 
January, 1874. 

517. Waite Piament, John Bryson Orr, Glasgow.—10th February, 1874. 4 

442. Pornts, Sianats, &c., Francis William Webb, Crewe.—4th February, 


1874. 
494, Points, Sianats, &c., Francis William Webb, Crewe.—Tth February, 
1874. 


‘ 

$23. Heatinc, &c., Alexander Melville Clark, Chancery-lane, London,— 
24th January, 1874. 

337. Cur Nats, David Wormald, Leeds.—27th January, 1874. 

585. Hay-Teppino, William Robert Lake, Southampton-buildings, Lon- 
don.—17th February, 1874. 

458. Spinnine Frames, William Edward Newton, Chancery-lane, London. 
—4th February, 1874. 

327. Ingecrors, Arnold Budenberg, Manchester.—26th January, 1874. 

339. Inon.Ores, Charles Kyte, Kast India-avenue, London.—27th January, 
1874. 

356, Cranes, William Thomas Mann, Liverpool.—28th January, 1874. 

357. WasHING Macuings, Ephraim ‘Taylor, Blackburn.—28th January, 
1874. 

379. Stoves, Henry Saxon Snell, Southampton-buildings, London.—29th 
January, 1874. 

396. Steam Generators, &c., James Blake, Manchester.—31st January, 
1874. 

448. SutpHates of Sopa, James Hargreaves and Thomas Robinson, 
Widnes.—4th February, 1874. 
847. Lamps, George Grainger Tandy, Penge, and John Andrews Dryden, 
Battersea. —27th January, 1874. i 
371. Raitway Wueets, Edward Stevens, Torquay.—29th January, 1874. 
376. BicaRBonaTE of Sopa, James Richards, Preston.—29th January, 
1874. 

378. Watcues, George Henry Wilson, Golden-square, London.—29th 
January, 1874. 

428. PuppLep Batts, Charles William Siemens, Westminster.—3rd Feb- 
ruary, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 
255. Carriages, &c., John Edward Standfield, Exeter.—28th January, 
1870. 


1 
504. Iron Ores, &c., Charles William Siemens, Westminster.—28th 
February, 1870. 
292. Iron Ores, &c., Charles William Siemens, Westminster.—2nd 
February, 1871. 


Notices of Intention to Proceed with Patents. 


3641. Battor Vorixc, Alexander Turnbull, Glasgow.—18th September, 
1876. 

3605. TRANSMITTING Pressurr, Ralph Hart Tweddell, James Platt, and 
John Fielding, Gloucester. 

3666. Winpow Sasues, Samuel Hill, Southwark.—19th September, 1876. 

3676. BreatrHinc Warm Air, Noble Seward, Dublin. 

3681. Carvine Encixes, Joseph Hemingway, Elland. 

3685. Fans, William Robert stony Southampton-buildings, London.—A 
communication from Samuel William Lambeth and William Raymond 
Lafourcade.—20th September, 1876. 

$703. Pitts, John Morgan Richards, Bloomsbury, London.—21st Septem- 
ber, 1876. 

$709. Steam Borters, Arthur Thomas Becks, Birmingham. 

3711. Ratpway Carriaces, Alfred Mason, Bradford. 

8716. Looms, William Lancaster, James Henry Pilkington, and William 
Peel, Accrington.—22nd September, 1876. 

3728. Mera Dritt, Edward Thomas Hughes, Chancery-lane, London.— 
A communication from Jacob Jaggli. 

3729. Stream Gaver, Edward Thomas Hughes, Chancery-lane, London.— 
A communication from Nicolam Kaysser, August Kaysser, and Johann 
Baptiste Helwig.—23rd September, 1876. 

$732. Yarns, &c., James Shaw, Selkirk. 

3734. Waite Leap, Louis Henry, Paris. 

3736. ABDOMINAL Supports, Abram Charles Herts, Bloomsbury, London. 
—A communication from Jolin Herts.—25th September, 1876. 

3749. Mat, &c., Arthur Perry, Rathdowney, Ireland. 

“— — Faprice, Alfred Heaven, Manchester.—26th Septem- 

, 1878, 

3762. Parintinc Macutnes, Charles Forster Waldo, Southampton-build- 
ings, London. d 

3763, Pomrs, George Thomas Blundell and James Walter Blundell, Lime- 
house, and Frederick Holmes, Victoria Park. " 

3768. TiLLtnc Lanp, John Algernon Clarke, Notting-hill, London.—27th 
September, 1876. ‘ 

3784. Screw Prore.vers, John Garrett Tongue, Southampton-buildings, 
London.—A communication from Paul Jacquel.—28th September, 1876. 

3700. Stoves, &c., Thomas Brown Dalziel, Croydon.—29th Seplember, 
1876. 

3803. ARrTIFIcIAL Stong, Jean Pierre Barbier, Suresnes, France.—30th 
September, 1876. 

3812. Furnaces, &c., Thomas Henderson, Birkenhead.—2nd October, 
1876. 

3857. PortasLe Ovens, John Henry Johnson, Lincoln’s-inn-fields, Lon- 
don.—A communication from Eugene Paul Geneste, Charles Georges 
Herscher, and Ernest Herscher.—5th October, 1876. __ 

3874. Pianinc, George Laysell, Sheffield.—th October, 1876. 

3908. Curtine Tickets, John McGill, Ayr, N.B. 

3910. Castvets, John McGill, Ayr, N.B.—10th October, 1876. 

4023. WeLpep Inox, Henry Cherry, Aston, Birmingham.—18th October, 

876 


1876. 

4096. Krys, Edward Gittins, Bradford.—23rd October, 1876. 

4206. Armour Piates, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A comraunication from Edouard Pierre Tardy.—31st October, 
1876. 

4313. Wueets, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Benjamin Taylor Mills.—7th November, 1876. 

4318. Unweavine Fasrics, Emile Gaudchaux-Picard, Paris.—sth Novem- 
ber, 1876. . 

4428,’ Steam Generator, Julien Francois Belleville, Paris.—16th Novem- 
ber, 1876. 





1876. 
4526.’ Puriryine Gas, George Symes, Stepney, London.—22nd November, 
1876. 


4586. PRESERVING Mxat, Herbert Maguire Whitehead, Fenchurch-street, 
London. 

4591. Brakes, William Henry Greenwood, Honley, York.—27th November, 
1876 


4601. Faprics, Alexander Melville Clark, Chancery-lane, London.—A 
communication from William Maynard.—28th November, 1876. 
4837. CLEANING Kyives, George Kent, High Holborn, London.—l4th 


December, 1876. 
4910. Crank Suarts, Robert Paterson Houston, Liverpool.—20th December, 


1876. 
4939. DistiLLinc, Alphonse Louis Normandy, Clapham-road, Surrey.— 
2st December, 1876. 
4950. Loorep Fasrics, Joseph McCabe, Droylsden. 
a3 SreaM Boiters, Henry House, Barton-on-Humber.—22nd ber 
876. 
4964. Emnossine Fasrics, Edwin Firth, Dewsbury. 

4967. Fastentno Lips, John Storer and Charles Henry Pugh, Stafford.— 
23rd December, 1876. re 
5006. Steam Pumps, John Henry Heck, Perry's-close, London.—27th 

December, 1876. 
5012. Srzam Encines, George Weir and James Weir, Glasgow.— 28th 
December, 1876. 

5042. Motor Enornes, Charles Denton Abel, & gs, 
London.—A communication from Carl Beissel.—29th Decem/er, 1876. 
5050. Sugar Miuis, Charles Denton Abel. Southampt gs, Lon- 

——s communication from Theophile R lot.— 30th 9 
0. 
16. Sutps, &c., Henry James Cole, Wandsworth.—Ist January, 1877. 
21. Pumps, &c., Francisco de Camargo Pinto, Kennington-road, London. 
22, Same, Solomon Bennett, South Hackney, London.—2nd January, 
18 


33, Spinnina, &c., Alfred William Pemberton, Eccles. ; 

36, Steam Borters, John Addy Hopkinson and Joseph Hopkinson, 
Huddersfield.—3rd January, 1877. 

42, WATERPROOFING Paper, Daniel Felton, Manchester.—4th January, 


1877. 

74, Warcu Cases, William Edward Gedge, Strand, London.—A com- 
munication from Joseph Britton.—8th January, 1877. 

113, Borina, George Lowry, Salford.—1l0th January, 1877. 

135. HyprocarBon 0118, Joseph Hooper, seeioany, Lane. 

137, Waerexs, &c., James Baird Handyside and Louis Sterne, Glasgow, 
N.B. 


139. PLumeinc, Henry George Barrey, Lymington.—11th January, 1877. 
155. Sewina Macuines, io Adrien Bonneville, Piccadilly, London.— 
A communication from Se Ware ory Johnson, on 
165. Canpina Enoryes, William Schofield, Oldham.—12th January, 1876. 
197. TeLecrarus, Edward Griffith Brewer, Chancery-lane, London.—A 
communication from George Bartlett Prescott. 15th January, 1877. 
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235. Weavina, Syduey Pitt, Sutton.—A communication from Alexander 
Smith and Haleyon Skinner.—18¢h January, 1877. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s, must be 
remitted by Pust-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


547. ROuer Skares,§W. B. Smith and J. Starley.—Dated 10th February, 
1876 


The said invention relates to wheel or roller skates, and its main object 
is the construction of a skate which may be easily guided or turned in 
any direction, while at the same time it affords a safer and more. steady 
support than the wheel or roller skates heretofore constructed. For this 
purpose they combine with a pair of ordinary skate wheels or rollers placed 
under the front part of the skate, a castor, or swivelling wheel, or roller, 
or a pair of such castors placed under the heel of the same. 

2802. Generatino Heat ann Steam, F. Haward.—Dated 31st May, 1876. 

According to this invention the grate bars are to be set at a lower level 
than hitherto, in order to obtain a deep layer of fuel, and the bars are 
made in divisions or seta of several bars united, three sets being sufficient 
for the entire width of the furnace, The dead plate is dispensed with 
and the bars are supported by movable uprights, so that any set of bars 
may be removed without disturbing others. Air channels are formed in 
the front masonry and furnace door, with regulating slides. The gases 
generated in the furnace are then conducted to a combustion chamber in 
rear of the boiler tubes, at which point they are supplied with atmospheric 
air from a manhole cut through the rear walls of the boiler under the 
combustion chamber ; the air traversing a diaphragm or divisional plate 
and passing through a movable perforated wall of iron and masonry. The 
air may also be led through the furnace tube, in which the gases are 
generated, to the combustion chamber ; or the air may be first heated in 
a separate furnace previous to meeting the gases Thus we have perfect 
combustion with greatest excess of heat in the upper part of the 
chamber, and the draught causes the caloric to traverse the upper 
tubes with greatest effect, thereby generating steam in the shortest 
possible time. 

2308. Paxtatoons, &c., H. EF. Newton.—Dated 31st May, 1876. 

This invention relates to improvements in the mode of making gar- 
ments, such as pantaloons, overalls, drawers, blouses, or overshirts, by 
means of which the same garment can be made to fit persons having 
different sized waists, o: garments having different sized waists can be 
made to fit the same person. 

2304. Turasuinc Macuine Drums, J. D. Garrett.—Dated 31st May, 
1876. 

This invention relates to a mode’of constructing the drums of thrashing 
machines that will facilitate the balancing of the same to insure an 
efficient momentum without using heavy beaters for the purpose. 

23805. Svucar, J. Schiart:.—Dated 31st May, 1876. 

This invention is based on the fact that in —— as the tempera- 
ture of the water or sugar liquor used in the centrifugal machine for 
liquoring the sugar is reduced, so will the tendency of the crystals to 
dissolve during the clarifying process be diminished. 

2806. Furnaces, F. Barker.--Dated 1st June, 1876. 

This invention relates to steam boiler and other furnaces, and is 
designed to afford the means for insuring the economical combustion of 
fuel and for preventing the formation of clinkers upon the fire-bars, and 
the escape or emission of smoke from the furnace, 

2307. Securinc Corks on Srovvers, A, Weightimon.—Dated 1st June, 
1876. 


The inventor secures an eye, loop, or stud, on each side of the neck of 
a bottle or the outlet of another vessel, and hooks, hinges, or otherwise 
secures a bent clip or holding device to it, capable of being placed over 
the cork or stopper of the bottle or othor vessel. 

2308. Exprosine Soiips To Heat anD CuemicaLs, W. A, Lyttle.—Dated 1st 
June, 1876. 

The feature of novelty is, the application to various additional manu- 
facturing purposes of the peculiar mode of applying heat, described in 
letters patent No. 3579, and dated 15th October, 1875, entitled improve- 
ments in the means and apparatus for deoxidating metallic ores, oxides 
and sulphates, which improvements are equally applicable to the caking, 
charring, and destructive distillation of solid organic matter, to the 
calcining of metallic ores, and to the production of carbonic oxide flame. 
2309. Mow1ne Macutnes, H. Palmerants.—Dated 1st June, 1876. 

This invention consists in a wheel with undulated periphery, opposite 
which is a double-armed lever armed with friction rollers, the undulations 
imparting a to-and-fro motion to the levers. The cutter bar is provided 
with cleansing prongs, which participate in the motion of the cutter bar 
and are thus kept clean. 

2310. Cnarcina Heavy Guna, R. C. Sinith.—Dated 1st June, 1870. 

The features of noveity which constitute this invevtion are, First, the 
cases or canisters for holding compressed air or gas. Secondly, the inner 
tube of the telescope charging apparatus. Thirdly, the ram-rod or charg- 
ing apparatus consisting of linked racks, thin strips of metal, chains, 
and of leather, or other flexible body constructed and operated as 
deseribed. Fourthly, the pe of gas compressed to the point of 
liquefaction or solidification for charging and sponging guns. 

2811. Ventitators, J. Banks.—Dated 1st June, 1876. 

This invention relates to appliances to be fitted to a window or other 
opening of an apartment, carriage, or other place for admitting fresh air 
thereto without draught and drawing off impure air therefrom. 

2312. Lamp Burners, C. A. Ferron.—Dated 1st June, 1876. 

This inventlon consists in constructing a burner for oil lamps of two 
concentric tubes, between which the wick is guided so as always to pre- 
sent a complete cylindrical form at the top. The wick is tubular for 
part of its length, the rest being split open so that it can pass a bracket 
by which the inner tube is supported from the outer tube ; above this 
bracket the wick is folded over into tubular form. Itis raised or lowered 
by two star wheels geared together, which bite on the inside of the wick, 
two springs outside the wick pressing it against them. 

2313. Comutno Finrous Mareruts, &. de Pass.—Dated 1st June, 1876. 

‘The head of the sliver is seized by nippers, formed of two parts, one of 
which is fixed to levers, and the other is movable on a rod secured to the 
said levers. The levers are worked by cams and springs. The lap or 
tleece of textile material is held ona bed plate or piece by means of a 
movable groove bar, this bed plate or piece is capable of a backward and 
forward movement. All these appliances are brought into action 
by means of cams and springs. The sliver after having been seized is 
carried to a brush which comes in contact with a doffer, and it is then 
taken away by a comb detacher. The comb holder carries two, three, four, 
or more rows of combs, and have an up-and-down motion. The combs 
are cleaned by a brush or brushes, one of which takes the principal waste 
and brings it to another doffer, which receives its motion from a pawl or 
driver. This doffer is cleaned in its turn by an alternate comb detacher. 
Other modes of cleaning the combs are described in the specification. 
2314. Vatves, @. F. Deacon.—Dated 1st June, 1876. 

Most reducing valves are capable only of reducing fluids to pressures 
varying more or less as the original pressures vary, or if they reduce them 
to nearly constant pressures they do so by means more complex or costly 
than are desirable, or the working parts are subject to considerable wear 
and tear. In this invention the pressure is reduced to any desired con- 
stant quantity. An equilibrium valve of peculiar construction is used, 
and this valve tends to close by reason of the reduced pressure acting on 
a piston, with which it is connected, and to open by reason of a counter 
pressure which may be varied at will. The absence from sliding friction 

of the mushroom valve is maintained, while the shocks to which such 
valves are py oe are prevented by narrowing the water way, so that it 
increases in a less ratio than the distance between the valve seat and the 
touching surface of the valve, or by a cataract of similar contrivance. 
Most — valves when used on water mains are inconvenient; in 
case of fire this valve may either be easily opened by hand, so as to give 





the full pressure, or it may be caused to open full by an automatic 

arrangement, which, when an exceptional flow takes place, brings the 

pressure of the water in the main to bear upon the outer side of the 

piston, which actuates the valve, and thus increases the pressure tending 

to open it. 

2815. Scourinc anv Pouisuixa Waeat, J. M. Andus and N. Bates.— 
Dated 1st June, 1876 : 

This consists of a revolving plate, to the underside of which is attached 
a brush which works upon a conical-shaped grate or screen, or instead 
of brushes angle-iron scouring plates may be attached to the revolving 
plate. 

2816. Vatves, F. EF. Saxby.—Dated 1st June, 1876. 

A throttle valve in the pipe is connected by a weighted lever to a 
diaphragm valve open to the fluids, in that portion of the pipe cut off by 
the throttle valve from the source of supply. If the pressure be le-sened 
by water being drawn off the diaphragm sinks, letting down the weighted 
lever which turns the valve spindle, thus opening the valve and increas- 
ing the flow of water till the desired pressure, counterbalanced by the 
weight on the lever, is reached. 





2817. Sewine Macuines, KR. McL. Young.—Dated 1st June, 1876. 
This invention describes a series of impr ts on the 


described in the inventor’s previous patents dated from Liverpool. He 
now uses the ordinary feed motion simplified, a pair of conical rollers 
provided with brushes to draw the thread, and the whole arrangement is 
made extremely simple and compact. 

2318. Boors anp Suoxs, A. M. Clark.—Dated 1st June, 1876. 

The First part of the invention relates to means for raising and lower- 
ing the boot or shoe clamp, and limiting its inward and outward move- 
ment with respect to the burnishing tool, which is mounted on a carriage 
to which is imparted a rectilinear reciprocating motion, said tool being 
free to rise and fall to act on the surface to be polished. The invention 
further consists in devices for clamping the boot or shoe and for present- 
ing its heel or sole to the burnisher. The Second part of the invention 
relates to adjusting and imparting motion to the trimming tool or cutter 
and burnisher, and means of securing the shoe and presenting the edge 
of the sole and heel. The Third part relates to a clamp for fastening the 
shoe in a jack or yoke by which it is held to the polishing too), and to 


mechanism whereby heels which are not formed en true curves are pre- , 


sented uniformly to the tool, and means for regulating the work when 
lifted up to the tool. The Fourth part relates to finishing the edges in 
which the two polishers, one for the heel and one for the sole, are operated 
by one driving shaft in such manner that the operations may be carried 
onatsame time. The invention likewise consists of improvements in 
details fully set forth in the specification. 


2319. Lowerine Suirs’ Boats, A. Howard.—Dated 1st June, 1876. 

Ordinary boat falls are employed, together with disengaging hooks and 
other gear, so arranged that one man in the boat can at any moment set 
the boat free. 

2320. Toi.et Services, J. Vernon.—Dated 1st June, 1876. 

This invention has for its object, First, to dispense with the numerous 
separate pieces comprising a toilet service for a double wash-handstand. 
Secondly, to prevent the bottom of the ewers, basins, and heavy pieces 
from scratching the marble top, and to obviate the shocks consequent 
upon carelessly setting down the various pieces of the toilet service. 
232 ¢. Comune Woot, J. H. Johnson,—Dated 2nd June, 1876. 

The essential features of this invention consist of, First, a horizontal 
drawing motion. Secondly, an oscillating discharge funnel. Thirdly, 
transmitting motion to the drawing rollers by means of toothed gearing 
with intermittent motion and with an adjustable backward motion. 
Fourthly, the lower holder made stationary in lieu of movable. Fifthly, 
the application of brushes to the combing cylinder. 


23824. Communicatine Motion, B. J. B. Mills, —Dated 2nd June, 1876. 

For this purpose the driving wheel, which is mounted loosely on its 
shafts, is provided with a pin or stud. On the said shaft is fixed a wheel 
having a groove or chase in the side thereof, within which the pin or stud 
of the driving wheel works. The groove or chase is mainly of an annular 
form, but is provided with one or more recesses communicating there- 
with and extending outwards from the periphery thereof. In the fixed 
wheel is a loose piece or driver, shaped at one end to give motion to the 
fixed wheel. When the driving wheel is turned in one direction the 
driver or loose piece paases round without any interruption or resistance, 
but by turning the driving wheel in the other direction the loose piece 
or driver is caused by a nose or projection to enter the recess or corner 
of the fixed wheel, and consequently drive the machine. 


2325. Hay anv Straw Exevators, J. Hancoxr.—Dated 2nd June, 1876. 

The invention deseribed in the provisional specification relates to 
elevators of the kind described in the specification of letters patent, No. 
2666, granted the 9th day of August, 1873, to William Charles Cottrell, 
and consists in a method of constructing the lower length of trough in 
two parts or sections, the one arranged to slide for a certain distance 
within the other, so as to obtain a greater length of trough without 
increasing the length of the elevator carriage. The invention may be 
applied to elevators of various construction, 

2326. Bepsteaps ror Invauips, W. Tinsley.—Dated 2nd June, 1876. 

This invention relates to an apparatus for raising the occupant of a bed 
with ease and comfort from a horizontal to a sitting or to a reclining 
position, and it consists in a frame to be applied to the head part of the 
bed and raised and lowered to any angle by means of rack and pinion, 
parts of the frame elongating and contracting, cr the foot end of the 
trame sliding to and fro on the bedstead accordingly as the said frame 
is raised or lowered, 

2827. Workixe Fisuinc-boats’ Nets, W. Morrison and J.'B. Morrison.— 
Dated 2nd June, 1876. 

The feature of novelty which constitutes this invention consists in a 
horizontal combination of spur and other gearing actuating grooved 
wheels, around which the ropes of the nets are passed for the purpose of 
hauling or working, whereby the said ropes ure prevented from leaving 
the grooves of the wheels through the rolling or pitching of the boats in 
tempestuous weather, and the hauling of the nets rapidly and easily 
effected, and the necessity for an independent hauling rope obviated. 


2328. Drepainc Sanp, S111, &c., J. Coode.—Dated 2nd June, 1876. 

According to this provisional specification, compressed air is employed 
in dredging or removing sand, silt, and other materials or substances 
when submerged. 

2820. Motive Power ror SusMARINE OPERATIONS, E. J. Hough.--Dated 
2nd June, 1876. 

This invention mainly consists of raising sunken vessels by compressed 
air, steam, or suitable gas, which is driven by pumps from a steamer on 
the surface. In the case of compressed air, suitable arrangements are 
adopted for effecting the same, the said air being then conveyed by tubes 
er pipes to engines and pumps below the surface, the said pumps being 
placed on the upper or lower deck of the sunken vessel, or against any 
convenient opening in the side, and to each of these pumps a vent pipe 
or tube connects the same with the interior of the vessel, and the said 
tube being brought to the surface, brings the pressure of the atmosphere 
on the surface of the water in the vessel. Modifications are descri 
the specification for use for other submarine operations. 

2880. Extincrevurs, P. Jensen.—Dated 2nd June, 1876. 

Pipe or chamber for containing sulphuric acid is inserted through cover 
of cylinder and fastened by screwed flange and handle. It has belowa 
valve. When opened by screwed rod and hand wheel the sulphuric acid 
runs into the water and bicarbonate of soda in the cylinder, causing 
development of carbonic acid. 

2332. Horse Cuirrer, H, Bates, —Dated 2nd June, 1876. 

This invention consists in employing a comb in connection with 
revolving cutters for clipping off the hair of horses by giving motion to 
the cutters through the medium of rollers, clockwork, or crank handle. 


28338. Drivinc Porters’ LatueEs, 7. Taylor.—Dated 3rd June, 1876. 

This invention is designed to enable the potter to drive his lathe by 
steam or other motive power so as to dispense with manual labour for 
that purpose. The First part of this invention consists in the use of a 
short shaft placed at the back of a lathe and at right angles to the spindle 
of the lathe, At the end of the said shaft nearest the lathe a disc is placed, 
securely fixed on the shaft. The shaft is driven by any suitable power, 
by means of a rope or strap passing in a groove of the said disc, or by 
using a separate pulley fixed on the shaft for that purpose. The shaft is 
made capabie of being moved a short distance in a longitudinal direction, 
and it is provided with a spring placed at the end of it for the purpose of 

ressing it forward, and thereby pressing the disc towards the lathe. 

he Second part of this invention consists in using a shaft working in 
bearings or centres fitted in a fork-shaped frame, movable on a pivot or 
axis. The said frame is so placed that the shaft it carries is in the same 
plane, but at right angles to the shaft upon which the disc is fixed. The 
friction wheel shaft has two friction wheels or rollers keyed upon it in 
such a manner that one wheel or roller faces one side of the centre of the 
disc and the other roller or wheel faces the other side of the disc. The 
Third part of this invention consists in attaching a lever to the forked- 
shaped frame for the purpose of moving the said frame on its axis, and 
thereby bringing the friction wheels into contact with the disc. One end 
of the Lever is provided with a handle and catch, and is made to slide in 
agrooved frame attached to the under side of the lathe bed, with the 


2334. Roorine Tixzs, F. Waters and F. &. Liston.—Dated 3rd June, 1876. 
The novelty in this case consists, First, in reducing the height of the 
projections upon roll and fillet roofing tiles, by making the rollsand fillets 
rtly above and partly below the plain surfaces of such tile. Secondly, 
fo mehing the fillets smaller, and by preference, cylindrical ; and making 
the rolls cylindrical and hollow with a side groove therein to admit the 
plain part of the adjoining tile. Thirdly, in making the centre hoods 
and cavities, which overlap and receive the rolls of the tiles, the hood 
above and the cavity below the upper surface of the tile. Fourthly, in 
inserting the said fillet in the said cylinder, thereby making a row of 
such tiles, thus laid and interlocked, practically one piece. : 
ae. Coneeens Case Coiter anp Recarrer, G. L. Jeffries. —Dated 3rd 
une, 1876. 

This invention consists in adapting the ordinary cartridge case coiler 
both to coil or turn over the open end of the paper cartridge case, and to 
recap the case. For these purposes the holding lever, besides having a 
horizontal motion, has also a swivelling motion, and the forked cross- 
of the lever has a recess or depression into which the spent cap is forced, 
and the arm of the lever opposite this recess has a protuberance for 
forcing the fresh cap into its place in the cartridge case head. By the 
swivelling of the netting Jones either side of it, and consequently either 
the depression in the forked bar or the protuberance on the arm, may at 
pleasure be presented to the open mouth of the coiling chamber. A 
detachable lifter with a pointed end is used in the cartridge case during 
the removal of the spent cap, the cartridge case with the lifter in it being 
piaced in the coiling chamber. By the action of the coiler the lifter is 
advanced, and its pointed end made to force out the spent cap into the 
depression in the recess of the holding lever. The coiling or turning over 
of the end of the case is effected in the ordinary way. 

2336. Boor anv Suoe Fastenines, H. Glenn.—Dated 3rd June, 1876. 

The invention consists in the use of an endless lace of a length adapted 
to the boot or shoe to which it is applied, in order to dispense with loose 
ends and the need of tying as usual. The ends of the lace may be 
united by means of a buckle, swivel, or other suitable means, either at 
top or bottom. 

. Pens, H. Brueton.—Dated 3rd June, 1876. 

An improvement on the “ Audascript” pen. 

2338. Uritisinc Heat rrom Furnaces, A. Wilszon.—Dated 3rd June, 1876. 

This invention consists in fixing cast iron pipes in a heating chamber 
constructed above the charging hole of the cupola or other furnace, and 
by passing cold air from a fan or blower through these pipes it becomes 
highly heated previous to its being discharged through the tuyeres into 
the body of the furnace. By this means the metal can be melted down 
very rapidly and with a considerable saving of fuel. 

2339. Treatment or Rervse or SLupcE Ot, W. E. Newton.—Dated 3rd 
June, 1876. 

This invention relates to a process for oxidising sludge oil or other 
substantially equivalent substance by combining the oxygen of the air 
with sludge oil, with the aid and assistance of a moderate ogres of heat. 
2340. Morive Power, D. Bentley.—Dated 8rd June, 1876. 

This invention has for its object eftecting an economy in the consump- 
tion of the actuating fluids employed for p Bo motive power engines, 
and it consists essentially in returning the fluid, say steam or water, or 
steam and water, for example, to the boiler or boilers, or other source, 
after having performed its duty, by imparting motion to the engine. 
2341. Carriaces, H. Brinsmead.—Dated 3rd June, 1876. 

This provisignal specification describes ways of adjusting the length 
of the shafts of two-wheeled carriages, and also their inclination to the 
body of the vehicle ; also of moving the body forward ur backward upon 
the bed frame to adjust the position of the load. A coiled spring is used 
to hold the reins. 

2342. Srorper ror Borttes, J. Longbottom.—Dated 3rd June, 1876. 

Tbis consists of a ring of india-rubber, or compound thereof, fixed 
between two washers or hollow plugs, which washers or plugs can be 
moved nearer to or further from each other by means of a screw passing 
through them. 

2343. Curtain Fixtures, E. T. Hughes.—Dated 3rd June, 1876. 

This invention relates to an improvement in curtain fixtures, the 
principal object being to combine a pendulum fixture and a friction* 
fixture in one and the same structure. The invention consists in the 
cornbination in one fixture of a pendulum and friction apparatus; also 
in the peculiar construction of certain fixture pulleys, which is fully set 
forth in the accompanying specification. 

2344. Texte Fasrics, J. Lodge.—Dated 3rd June, 1876. 

This consists in the production of a textile fabric having a body of plain 
or fancy weaving, and on each side a covering of figure weaving. To 
effect this the inventor arranges the harness, healds or headles, suitably, 
or so that the warp threads are raised and lowered at proper times, and 
in such order that each alternate warp thread and each alternate shoot 
or pick of weft thread form the body, and the other alternate threads 
of warp and weft float over and under a series of the body threads. 
2345. Boms Lances, W. R. Lake.— Dated 3rd June, 1876. 

The said invention relates to bomb lances, and ists in the 
tion of a cartridge and bomb operating in such a manner that the 
cartridge will ignite and explode the bomb at the proper time. 

2346. ToiLer Brusues AnD Comns, C. D. Abel.—Dated 5th June, 1876. 

This invention consists in making brushes with a recess at the back 
serving as a sheath for a comb, which is held in its place by a spring, a 
slot being provided at the side through which the finger is inserted for 
panne out the comb. 

347. Reoutatinc Dravcut 1x Furnaces, D. E. Dermoncourts.—Dated 
5th June, 1876. 

In lieu of the ordinary furnace doors the inventor employs two doors 
sliding in a slide fixed in front of the mouth of the furnace, these doors 
run on rollers placed so as to allow the doors to close flush with the fur- 
nace opening. One of these doors is larger than the other. and is 
connected by a shaft to a pulley worked by hand and connected by achain 
with the damper ; rings are placed on the chain for shortening or length- 
ening it for regulating the level of the damper according to the coal 
employed. The doors are connected by a hook which fastens them auto- 
matically when they are closed. In opening the furnace mouth and 
causing the descent of the damper to the level chosen for a normal action 
of the furnace, it suffices to detach the hook uniting the two doors, when 
that one connected to the shaft and chain is drawn along by the weight 
of the damper. The rotation of the pulley is regulated by movable stops 
fixed in the masonry, which are drawn out to arrest the pulley, and 
pushed in for causing the complete descent of the damper. The doors 
are closed by a half or third of a revolution of the pulley. 

2348. Cieaytnc Suips’ Bottoms, E. Paine.—Dated 5th June, 1876. 

This invention relates to certain improvements upon a former invention 
for which letters patent were obtained, bearing the date 28th day of February, 
1863, No 570, and consists, First, in certain novel forms and construc- * 
tions of float. Secondly, of a novel form and construction of scraper to 
be applied to said floats. Thirdly, to a novel form and construction of 
mats and brushes to be applied to said floats. Fourthly, to a novel form 
of keel creeper. Fifthly, toa novel form of davit. Sixthly, to certain novel 
forms of winch and gear for actuating the apparatus or float to be used in 
cleaning said vessel. 

2349. Mountine Puotocrarus, R. Tuck.—Dated 5th June, 1876. 

The chief features of this invention are the construction and use of a 
roller covered externally with india-rubber or other suitable elastic 
material, and mounted or fixed in between bearings in a frame or handle 
or frame carrying’a handle, so that thereby the pressing or setting of the 
photographic or other scrap may be effected. 

2350. Dismituinc CARBURETTED Hyprocen Gas, J. H. Johnson.—Dated 
5th June, 1876. 

The invertion consists, First, in the combination, arrangement, and 
working of horizontal erating beds formed by ranges of pivoted 
louvres placed in vertical tiers forming compartments surmounted above 
each other to any required height, and of any horizontal form, enclosed 
in an outer gas-tight case. Secondly, in the application of a horizontal 
flowing disc wheel, either used separately or in combination with encir- 
cling shutes, or any segment thereof, formed by vertical louvres, for the 
purpose of charging and distributing the coal upon the louvre-formed 
generating beds or their equivalents. Thirdly, in the formation of a 
series of projecting check ribs or their equivalents fixed in inversely 
inclined order upon the bottom — inside of an inclined and heated gas 
main, alone or in combination with oblique vertical deflectors formed and 
arranged in series throughout the inside of the said main. Fourthly, of 
the combination of generating beds, distributor feed valves, weighing 
bins, its, with h movements operating and effecting the 
self-charging and discharging each louvre-formed generating bed in suc- 
cession. Fifthly, of the combination of numerous ranges of louvre-formed 
carbonising beds automatically worked within a sealed air-tight case or 
retort, receiving their charge of coal and dischargin; € it when coked with- 
out opening said retort or the admittance of atmospheric air. Sixthly, in 
the arrang’ t mbination throughout the interior of a hydraulic 
main placed over and heated by a hot-air flue of a series of condensers 
and evaporators, for the recovery by distillation and evaporisation of the 
liquid hydrocarbons condensed and carried down by the tar. 

2351. CLeantne Wire Gauze, W. FE. Teale —Dated 5th June, 1876. 

The object of the invention is the more effectual and speedy cleaning of 

wire gauze covering of mining plants, lamps, or other metal surfaces, and 
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handle projecting so as to be in as convenient a positi possible for 
the Terments use, A rack or plate with notches or saw cuts is attached 
to the groove plate, by means of which the handle and lever are held in 
any desired position by the catch on the handle entering the notch oppo- 
site to which it is placed. It will be evident that various modifications 
may be made without departing from the invention, The invention is 
applicable also to other lathes besides that above described. 





ists in the application or use of two or more rotary mandril shafts 
placed parallel to each other in suitable framework ; around one end of 
the said mandril is fixed a number of brushes ; on each of the said mandrils 
is also screwed a grooved driving pulley. 
2852. InTerLockine RatLway Points anv S1onats, F. W. Webb.—Dated 
6th June, 1876. 
It relates to a combination and arrangement of mechanism for inter- 
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locking the lever handles of point and signal mechanism by a part of the 
first and last part of the movement of the lever handle, when pulled or 
over, and consists ina beam lever having its fulcrum on the lever 
ee eel Masteee bon ted by an adjustable rod with 
bar combined with ordinary cross bars. The beam 
lever has a short Sengio arte tant eomesegeienh stage at Che quadrant 
frame, which gives movement to the beam lever one “way and then the 
other, while the ends of a segmental ledge on the quadrant acts upon pro- 
jections u) the ends of the beam lever, and gives movement to 
the beam ors when the lever handle begins to be moved the sto 
upon the right angle arm give movement to the lever beam at the 
end of the movement of the lever handle, and the ledge on the quadrant 
keeps the beam lever from moving while the lever handle is being pulled 
or pushed over, except at the two extremes ; thus the beam lever and the 
connected notched bar receive an ascent at the first part of the move- 
ment of the lever handle and a further ascent at the latter part of its 
Senet when being pulled over, and vice versa when being pushed 
k. 





2353. Permanent Way or Rattways, 7. F. Harvey and J. P. Roe.—Dated 
6th June, 1876. 

The — of the invention is to construct chairs so as to dispense with 
keys and wedges, and to become self-tightening by the weight of the 
trains. The chair is composed of a sole plate and two side supports or 
struts, the sole plate having lugs or ribs projecting upwards to receive 
the thrust of the struts and the canting thrust of the rail. This chair 
in an elongated form serves as a joint chair, and dispenses with the ordi- 
nary fish-plates. 

2354. Vatves, F. R. Beckett.—Dated 6th June, 1876. 

This valve is so constructed that its working and wearing parts are 
arranged and fitted into a small independent box or barrel, which is 
fitted into the pipe and secured by a screw fixed in the bottom of the 
movable box, which said screw passes through a corresponding hole in 
the bottom of the pipe, and is firmly fastened in its place by means of a 
nut. 

2355. Mortve Power Exornes, W. S. Fish.—Dated 6th June, 1876. 

The features of novelty which constitute this invention are, the 

engines and pumps construeted and arranged as set forth. 
2356. Ratsinc anp Discuarcine Liquips, G. C. Rice and J. A. Walker.— 
Dated 6th June, 1876. 
By the pressing of a button or plug a spindle or small shaft is disen- 
which admits of a toothed wheel or wheels rotating; the wheels 
ing actuated to movement by the pressure of a wound up coil spring 
working a crank, which again works an horizontal bar or beam ; the said 
bar or beam works on a centre, and is attached at the other end to the 
rod or piston of the pump. 
2857. Motive Power Enocines, 7. McCulloch, D. McCulloch, and J. 
Burnett.— Dated 6th June, 1876. 

This invention consists in connecting the inner end of the piston rod 
to the piston, by a ball or oscillating joint made steam-tight, when the 
piston rod is inserted from the back of the piston ; also in fitting a fluid- 
tight lateral sliding plate at or on the end of the cylinder, through which 
the piston rod passes, oscillating in a transverse slot, over which and an 
elliptic packing recess and soft metallic ring packing the plate slides, 
with 2 collar or other equivalent for keeping the plate close and steam- 
tight up to the packing. 

2858. Swoomunc Apparatvs, 8. B. Pumphrey.—Dated 6th June, 1876. 

This invention relates to improvements in means or apparatus for 
facilitating swimming and diving, and it consists in applying to a textile 
net or wirework body or frame (adapted to be affixed on either the legs 
or arms of a swimmer, or both) of a series of propellers, which may or 
may not be connected together to insure their co-operation. 

2359, Prevention or Bua, Suct, &c., 1x Hops, Vines, &., 0. F. Peall, 
J. W. Roy, and P. Dorward.—Dated 6th June, 1876. 

The improvements relate to combining oil, or a solution of fatty 
matter, with soda, or ammonia, either caustic, or as a carbonate, 
and mixing therewith a sulphite—as sulphite of potash, or soda, or of 
ammonia, or of lime, or carbolic acid. 

2360. Lamps anp Burnsrs, J. F. Schnell.—Dated 6th June, 1876. 

Cylinder containing chloride of lime and copper wire ; copper wire 

through tubes on top of battery; gas generated from the 

line rises by wire and chloride, with which latter saltpetre may be 

mixed ; further, a retort containing chloride of lime and cutton receives 

benzoline, which, being heated, generates gas, which is conveyed by 

tubes to filter, and subsequently through cooling pipes, and thence for 
use in any desired manner. 

2361. Looms ror Narrow Fasrics, W. Bradbury.—Dated 6th June, 1876. 

The parts for weaving each tape or ribbon receive motion from an arm, 
which is mounted on a rocking shaft, and can be disconnected therefrom 
when required to stop the weaving. The picking is effected by vibrating 
levers fitted with springs, which meet within the shed, the spring 
alternately engaging with the shuttle. The tape is taken up by means 
of a roller, which is driven by a differential motion, consisting 
of two spur-wheels, one of which is fixed, which a pinion 
travelling around the said wheels. The warp is let off by an arrange- 
ment ilar in action to the ordinary arrangement. The woven tape is 

5 around the taking-up ‘roller and the winding-up bobbin once, 
twice, or several times. 
2362. Aciratixc anp Comprninc ‘Susstances, F. B. Welch and H. B. 
Scott.—Dated 6th June, 1876. 

Screw propellers are employed to produce a to-and-fro circulation of 
the matters to be incorporated, the cutflow and return currents being 
separated by partitions surrounding or enclosing the propellers. 

2363. Ramway Laup Grasses, H. Defries.—Dated 6th June, 1876. 

This invention relates to an improvement in the manufacture of the 
glasses of railway carriage roof lamps, whereby they are strengthened 
below the rim or flange connecting them with the lamp, and are thereby 
preserved from breakage when the lamp is placed upon the ground with 
concussion. 

2364. Brows Grass Borries, J. W. Kirk.—Dated 6th June, 1876. 

After the manipulation of the glass on the marver it is blown and rolled 
between two pieces of wood, iron, steel, or other suitable material, which 
are shaped according to the form the bottle is required to take. 
eS Ses Suvrrers anp Buirxps, B. 7. Hughes.—Dated 6th June, 

These blinds or shutters combine the advantages of revolving shutters 
Venetian and canvas blinds. A fore chain and a rear,chain are Stteched 
to a head roller, and the plates of metal forming the shutter are rolled on 
their longitudinal edges and bolted at opposite sides to the fore and rear 


— 4, winding roller and shaft and endless cord for winding are pro- 
2366. Looms ror Weavina, J. Leeming.—Dated 6th June, 1876. 

This is to give the healds a positive upward and a positive downward 
movement, when and as the pattern may require, by levers arranged 
above and below the healds and connected to the stoves, the outer ends 
of both series of levers being connected to each other. 


2367. Puotocrapuy, R. Brown and R. W. Barnes.—Dated 6th June, 1876. 
The features of novelty which constitute this invention consist in the 
production of a reticulated or granular stippled surface, or surrounding 
in combination and blending with the figure. This they obtain direct in 
roe pine of printing by a negative from a granulated surface and a 
—_ i from a, ~p mask rey 3 Ley on said negative and 
e photograph, and exposed ylight ona revolving table, the 
photograph a afterwards finished in the usual way. . 
2868. Srzamw axp oraer Torpines, A. M. Clark.—Dated 6th Ji 1876. 

The invention relates to an improved turbine operated both’ by the 
direct impulse of a jet of steam or compressed air or gases upon a series 
of radial vanes, and also by reaction by utilising the expansive force of 
the fiuid acting upon said vanes. 
2369. Hecauixc Hemp, 4. V. Newton.—Dated 6th June, 1876. 

This invention relates to a machine for cleaning and heckling hemp and 
other fibrous materials in which the fibres are first subjected to the action 
of heckling pins for a portion or half of their length, and by a succession 
of heckling or combing operations in the same direction continuing the 
heckling process on the bunch until it is cleaned and heckled for half its 
length, and then reversing the bunch to undergo a like combing or heck- 
ling operation from its other end for the remaining half of its length. 
2870. CiEansinc anp Preparinc GRAIN AND Fiovr, 7. — Dated 

6th June, 1376. parties ‘ 

improved process consists in steeping the grain or flour for from 

twenty-four to seventy-two hours ina strong solution of common salt 
(chloride of sodium), using from four to five pounds of salt to about six- 
teen _ of eae ae oe should be used in such quantity as to 
com! ly cover the a e stee’ 1, 
peep oe ping vessel, so that the grain may 
2371. Treatment or ARTICLES ComPosED OF 'IRON AN. v 
H. Jeanneret.— Dated 6th June, 1876. : ar ee ee 
This invention re to a process whereby the strength hardn 
of iron and its compounds may be greatly ianmened. a nal 
2372. Bar Inon, FB. R. Daniel.—Dated 6th June, 1876. 

The object of this invention is to effect a saving in the cost of manu- 
fac bar iron, both as respects the quantity of fuel consumed and 
the labour employed, and also to increase the rate of yield from a given 
number of furnaces and a given amount of metal. 

2373. Kiiys, J. Thomlinson and J. Salkeld.—Dated 6th 

The kiln is shown by a drawing d to the potication thant 
central chamber surrounded by an annular chamber, and outaide this are 
flues gathered in at the top to four chimneys. 











2874. Licutixc, Extincuisainc, and RecuiatTina Gas Fiames, J. 7. 
Dann.—Dated Tth June, 1876. 
First, the combination of a ratchet wheel and a system of arms and 


the apperates is applied, being extinguished until the pressars of 
which the apparatus is applied, extingu’ un © pressure 0! 
the gas has on raised and lowered a second time. Secondly, a hollow 
prismatic slide with 


= piece, furnished witb orifices, for working the 
main and auxi urners jointly. Thirdly, a recess in the groove in 
which the float is dipped, for preventing the mercury or other liquid from 
flowing over. Fourthly, a platina coil for re-lighting the auxiliary burner 
in cases of emergency. Fifthly, a glass hi for the protection of the 
outside of the apparatus. 

2875. Arraratus ror CRUSHING, BREAKING, AND PULVERISING HARD 

Susstances, 8. Marsden.—Dated Tth June, 1876. 

This invention relates, First, to that description of apparatus in which 
the stones or other hard and brittle substances to be broken or reduced 
are operated upon between a stationary jaw and a movable jaw, or 
between two movable jaws, and which apparatus are generally known as 
Blake's stone breaking machines, and it has for its object reducing the 
stones (for example) to a form approximating more nearly to that of a 
perfect cube than is attainable with the apparatus as heretofore con- 
structed. The invention relates, Secondly, to machinery for crushing or 
reducing stones and other hard and brittle substances toa fine state of 
division. 

2376. Screw Prore.yers, 7. H. S. Renous.—D ted 7th June, 1876. 

Employing two or more blades or fans suitably formed upon an 
elongated boss, so continued on the after side to a suitable length with a 
view to materially lessen vibration, and practically carry off the whole 
of the dead water, and thereby add tothe more perfect steering of the 
vessel. The fore end of the propeller being feneale somewhat similar to 
the ordinary form, but reversed on the shaft or boss, and of an increased 
diameter or area at its entrance. The area of the blade of the after end 
being tapered and curved until it meets the extremity of the boss, so as 
to permit of the free delivery and yet undisturbed state of the water for 
being re-acted upon. 

2377. Inpicatinc Names, &c., un SrREETS oR Roapways, W. F. Pearse 
and A. Lever.—Dated 7th June, 1876. 

This consists in constructing a frame in skeleton or other form, and of 
hexagonal or other shape, that printed or painted slips can be inserted 
and secured in position vertically. The frame is carried at top and bottom 
by other frames which permit, in most cases, the first frame to be rotated 
to the right or to the left, and be retained temporarily in the position to 
which it is turned. 


2379. Inpicatinc LeakacE 1n Suirs’ Houps, C. Cousin.—Dated 7th June, 
1876. 


This invention consists in a vessel with an aperture at the bottom 
placed in the hold of a ship, the upper part of the vessel having a com- 
municating pipe to the cabin or other part of the ship. The water in case 
of leakage entering the vessel, compresses the air and acts upon a dial or 
upon any other indicator. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE iron trade of South Staffordshire and East Worcestershire 
has experienced little or no actual improvement upon the week. 
There as been a slightly better demand on account of requirements 
of some of the hardware manufacturers, but the orders have been of so 
trifling a character that they have been wholly insufficient to com- 
pensate for the working off of larger lots, which are not replaced by 
purchasers from the same quarters. The continued weakening in the 
value of the pigs on offer from the Cleveland district contributes to 
the depression of business, consumers arguing that this is prepara- 
tory to correspondingly weaker quotations for the manufactured 
iron produced from the cheaper pig; and they are further 
strengthened in their disinclination to buy by the terms upon 
which it is possible to buy the finished iron of Belgium. 

A few mills and forges only are in average employment. At 
these places orders are under execution for export markets, which 
-_ long ago were almost wholly supplied by the more important 

ms. 

The inferior qualities of iron suffer most from the competition 
of Belgium. Nor are the medium kinds without cause for anxiety 
in this direction. Round of jin. section and similar sizesof round 
and square merchant iron whose prices are regulated by the jin. 
section, are now being delivered into merchants’ warehouses in 
London from Belgium at £6 10s, per ton. Now a low quotation 
for Staffordshire iron of corresponding sizes is £7 2s. 6d., and the 
minimum figure at which it could be obtained either yesterday in 
ene yeep or to-day—Thursday—in Birmingham, was £7, 
and it would take from 12s. 6d. to 15s. more to deliver the iron 
from the works to buyers’ premises. Since the London agents of 
Belgian firms are diligently canvassing home merchants and 
shippers in London, it is no cause for surprise that the representa- 
tives there of the firms in this district should be unable to do much 
business in the metropolis. 

But it is not alone in London that the Belgians are found to be 
troublesome. Belgian girders have recently been used in the erec- 
tion of an extensive warehouse in Birmingham. The delivery 
was to be necessarily prompt—a condition with which it was 
feared it would be impossible for Belgians to comply. Yet the 
girders were put down at the building within the time specified, 
at £2 per ton under the lowest quotations of the English iron- 
masters who also tendered. ‘‘ And I like their way of doing 
business,” said the purchaser; “they quoted a price upon the 
basis of a certain railway tariff; but the railway people, after 
carrying them, demanded more money, upon the plea of the extra 
length of the girders. ‘I shall not pay it,’ wrote the Belgian, 
‘and if they make me, I shall not expect it from you, you will 
have to pay me no more than the price of the original contract.’ ” 

Worse still is the fact that this week there are being used up in 
an engineering yard in the neighbourhood of Wolverhampton Bel- 
gian girders of the sections which are not extra sizes, but of the 
dimensions commonly produced in the girder mills of Staffordshire 
firms. We hear of no complaints of the quality either of the mer- 
chant iron still being sold by Belgium in London, or of the extra- 
sized girders which have been used in Birmingham ; but of the 
ordinary sized girders of which we speak, supplied from Belgium 
and in course of working up this week in South Staffordshire, we 
have no hesitation whatever in declaring a portion at least of it to 
be very poor. So poor is it that the falling of the girder from the 
railway lorry on to the ground at the works caused a web to frac- 
ture. ‘‘ You are not going to use this up, are you ?” was inquired 
of the workmen. ‘‘ Well, master,” was the reply, ‘it has been 
sent to us to work up, and, of course, we shall.” How the iron 
has fared under manipulation I am unable to say. 

Nor are our Belgian competitors undeterred oi quoting ve 
low prices for steel rails. Iam in possession of information whic 
enables me to state that the well-known Liege firm of John Cock- 
rill and Co. have accepted an order for 8800 tons of steel rails for 
New South Wales, which they engage to deliver free on board at 
Antwerp at £7 per ton. 

Pig iron is now selling well this week, Cleveland iron was 
freely offered to-day at 43s. for No. 4 forge, which is 1s, 6d. under 
the quotations of quarter-day. Buyers were not prompt to accept 
the offers, and held off for lower terms. Northampton iron was 

lso freely offered upon slightly easier terms, and so too was 
Lincolnshire, but consumers held back. Most firms are receiving 
more raw iron than they need, and the stocks in consumers’ hands 
have increased upon the week, There are buyers in the market 
for Derbyshire at 60s., but makers are immovable at 62s. 6d. 
Derbyshire forge iron has been down to 57s. 6d. That that figure 
will again prevail within a reasonable time is very doubtful, even 
. it is - aga to understand how the iron could have been made 
at a profit. 

Coal is difficult to sell, The depression which has come over 
even the Cannock Chase district is striking. Scarcely anything 
— pomyee —_ is being te — =< its quality secures for 
it a vi price—so t, delivered in this distri 
householders have to pay 184.6d. » ton for it e 

There has been an examination in Wolverhampton this week of 
candidates for mines’ managers’ certificates, Out of 31 candidates 








21 came up and went through the examination, which lasted two 
days. The result will be made known from the Home-office. 

Yesterda afternoon the annual meeting of the Iron Trade Wages 
Board for this district was held in Birmingham, and it was shown 
that the method of adjusting disputes adopted by this board is in 
general favour amongst both employers and employed. Although 
there are now only few ironworkers in this district who are 
unionists, yet a considerable proportion of the men subscribe 
regularly to the funds by which the board is upheld. 

This being the end of the iron trade year, the new committee of 
the Ironmasters’ Association has been elected by the members of 
the association, who vote as in elections for r law guardians, for 
example. This committee consists mostly of members of the wages 
board as representing the employers. The men elected their 
representatives some time since, and a vice-president of the board 
will have to be elected to supply the place of the former president 
of the Ironworkers’ Union of Great Britain—Mr. W. Ancutt— 
who has resigned that office, and also his position on the board, — 

There is no change to report in the general trades of the dis- 
trict, though there are indications of an improved demand for gas 
and water mains, and such like products, 

Preparatory to the meeting this afternoon of the wages board, 
the ironworkers met and elected Jacob Townsend as vice-presi- 
dent. At the wages board meeting Mr. Chamberlain presided. 
The year’s work showed that, as no notice had been given for the 
alteration of wages, they remain as fixed in April. Other dis- 
tricts were regulating their wages by that scale. The state-nent 
of accounts shows a Seficit of £100. The president, referring to 
the usefulness of the board, felt sure that it had prevented a strike 
in April. The usefulness of the board was not apparent in the 
present dull times, but he urged that those works in the district 
who did not already contribute to it should do so, that it might be 
fully constituted, and it would be of great use when trade revived. 


} 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE condition of the iron trade generally of this district con- 
tinues most unsatisfactory, and a very despondent view is taken in 
some quarters of the prospects for the future, as not only is the 
present demsnd very limited, but there are very few inquiries in 
the market to indicate prospective wants on the part of consumers, 
The action of merchants who, having bought largely at the close 
of last year in anticipation of better times, and who have now 
considerable quantities of iron thrown upon their hands, upon 
whick. they are compelled to realise, is naturally tending to weaken 
the market, and chore is a good deal of ‘ bearing” going on, 
especially in North Country iron, It d 4 not, however, follow 
that because there are sellers who are compelled to force their iron 
upon the market at such prices as they can obtain, that values are 
to be permanently depressed, and it scarcely seems probable that 
prices can go very materially lower, considering that in many cases 
iron is already being sold at considerably below cost. 

Lancashire makers of pig iron do not appear willing to follow the 
market, and they are not prepared to take anything like the price 
at which outside brands are being offered here. They complain 
that already there is little or no margin for profit, and that to 
attempt to meet the present views of consumers would mean a very 
considerable loss on the cost of production. They therefore prefer 
losing business to accepting unr ative engag' ts, and they 
are generally firm at about late rates, which may be given 56s, 6d. 
to 57s. 6d. per ton for No. 3 foundry and 54s, 6d. to 55s, 6d. per ton 
for No. 4 forge delivered into the Manchester district, with proba- 
bly a concession of about 6d. per ton upon the above figures if a 
good order were offered. The consequence is that beyond a few 
small sales to consumers in the immediate vicinity of their own 
works, they are doing little or nothing, and the hopes that were 
entertained at the close of last year in some quarters of the 
possibility of blowing in more of the furnaces have, for the present 
at least, to be abandoned, 

Middlesbrough iron is being offered in this district at lower 

rices than last week. Makers as a rule still adhere to about 
Tate rates for choice brands, but they are being undersold by 
dealers, and G.M.B, can be bought, delivered into the Manchester 
district, at 53s. 9d. per ton for No. 3 foundry, and 52s, 9d, per 
ton for No. 4 forge. i 

For Lincolnshire iron there is little or no inquiry, and quotations 
nominally are unchanged. : 

The finished iron trade is dull, and very little new business is 
coming to hand, whist in those cases where makers are tolerably 
well supplied with orders, there are complaints that it is very 
difficult to obtain the specifications from merchants who have 
evidently not been able to place the iron for which they have con- 
tracted. Prices are without material change, bars delivered into 
ao) gaa district ranging from £6 15s. to £7 according to 

ity. 

The coal trade shows no improvement. The market is over- 
stocked, and colliery proprietors find it very difficult to keep their 
pits going full time without putting some of their coal down on 
the banks. Prices continue to give way here and there owing to 
the competition in the market, common coal and the inferior 
classes of burgy and slack especially being difficult to sell. Good 
Arley coal at the pit mouth is quoted at 10s, 6d. to lls. per ton; 
Pemberton four feet, 8s. 6d. to 9s.; common coal, 6s, 6d. to 7s. 
6d. and 8s,; burgy, 5s. 6d.; and slack, 2s, 9d. to 3s. 6d.; but this 
latter description of fuel is being sent to the Widnes Chemical 
Works, at prices which do not leave more than about 2s. 3d. per 
ton at the pit. 

The shipping trade is very dull, and low prices are ruling at 
Liverpool; common coal for export can be bought at the high 
oe at 7s. per ton. 





ded ting of the coal merchants in this 
district was held at Manchester on Tuesday, for the purpose of 
definitely forming the coal association to which I have referred in 
previous notices. One of the primary objects of the new organisa- 
tion, which is now named the Lancashire Coal Traders’ Association, 
appears to be a combination to secure better treatment from 
the railway companies with regard to the transit of coal from the 
pits, respecting which there have been many complaints of late, 
and it is also a matter that the Coalowners’ Association took up 
very vigorously some twelve months ago. 

An interesting discussion took place at the Manchester Gonaient 
Society on Tuesday, with reference to the best methods of sinking 
through quick sand in mine shafts. Mr. Evans read a paper ip 
which he described the method he had used, which consisted of a 
succession of strong iron cylinders telescoped one within the other. 
Mr. Grimshaw said he preferred the use of wooden cylinders, as 
they werenotsoliabletosudden fracture, Incidentally in connection 
with the discussion was the question of cutters, and the use of 
these was strongly condemned by Mr. Topping on the ground 
that fhey were merely asource of weakness, as when they came 
in contact with any very hard substance the tendency was to turn 
the cutter out ; in a case of his own, he added, a cutter turned over 
two feet. Mr. Evans also said he had come to the conclusion that 
it was a bad thing to force a drum or cylinder more than the depth 
of its own diameter. 











THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

Pig iron has remained steadily firm during the week, and there 
are at present no signs of any relapse in prices, notwithstanding 
the change in a downward direction which has taken place in the 
Scotch quotations for makers’ iron. Hematite pigs are ially 
steady, owing to the comparative activity of the Sccoomat branches, 

rt — being as under :—Hematite, No. 1, 75s.; No. 2, 
72s, 3; No. 3, 70s.; and No, 4, 70s.; mottled and white, 70s.; 
Bessemer, No, 1, 75s,; No, 2, 72s, 6d.; and No, 3, 70s.; with the 
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cent, off for prompt cash. Millom Bessemer, No. 1, 
3 No. 2, 70s. Hyg ang 3, red gee No, 3 nies 
6d., and Nos, 4 an e same ; on the customary four 
phe me dn or with 2) off for cash. Aireside (Leeds) Hematite 
are not at present openly quoted, being the sub; of special 
vunpennet ta each case, but are also steady. 0; Aireside 
Leeds No. 1, is 56s.; No. 2, 53s.; No. 4 foundry, 51s.; and forge, 
50s, free on rails at Hunslet station, on cash terms, _— : 
There continues to be a fair rs for the North Lincolnshire 
ig, Redbourn Hill brands being No. 1, 608.; No. 56s ; No. 3, 
; No. 4 foundry, 54s.; No. 4 forge, 51s.; mottled, 50s. ; and 
white, 50s.—with off for cash or net on four months’ terms. 
This concern, the Redbourne Hill Company, which is the largest 
in the district, is about to blow in its two furnaces after an 
in whilst in repairs. The Appleby Iron Company is also 
hting its first furnace, and has a in an advanced state, 
there are now nine furnaces in blast in North Lincoln- 
shire and twelve out. A large proportion of the whole production 
is brought into this district and into West Yorkshire. e furnaces 
in this immediate neighbourhood are smelting a tolerably large 
quantity of iron, although many of the large works here have very 
heavy of pig on hand. : 

Good English spiegeleisen continues to e ence a demand far 
in excess of that accorded to the impo article, high quality 
spiegel of local make being now held at £6 10s. to £7 5s. per ton, 
whereas ordinary German can be obtained at as low as £4 10s. to 
£5 f.0.b., or £5 to £5 15s. delivered here. Attempts are being 
made to establish an export trade with America in this article, but 
Iam not at present in a position to state definitely whether the 
enterprise is successful or not. The spiegel can be put into the 


usual 
is 72s. 


five works connected with the board, and over 13,000 subscribing 
operative members, A a report was read from the standing 
committee, which detailed the steps taken during the past year in 
connection with the disputes that had arisen at the various works 
connected with the board, and more particularly at the Moor 
Works, Stockton, where the failure of the workmen to execute an 
order for light rails led the owners to bring inst the board a 
claim tor damages amounting to several hun pounds. This 
claim was a new experience not only in the history of the board, 
but in the history of arbitration generally; but by the conciliation 


exhibited on the side of masters and men, it had met without 
serious difficulty. : 

Reference was made in the to the sum subscribed towards 
the purchase of an annuity for John Kane, widow of the late 
ironworkers’ secretary. The initiated this movement by 
offering to subscribe £500 to an annuity for Mrs. Kane if the 


workmen, on their , agreed to contribute a like amount. This 
was done, and the £1000 was handed over a few days ago to Mr. 
David Dale, to be by him invested for Mrs, Kane’s behalf in the 
purchase of an annuity. 

The standing committee of the Arbitration Board referred to the 
extreme dulness of trade, which had led the employers to give 
notice for a termination of the existing w and ement. This 
notice, however, was afterwards practically withdrawn, and the 
employers expressed a hope that the men would appreciate the 
spirit in which they refused to press a claim to which the results 
brought out in the accountant’s report as to the state of the trade 
undoubtedly entitled them. A resolution was arrived at enabling 
the workmen to appoint one of themselves as arbitrators, the 
officers were re-appointed, and other formal business was trans- 


American iron cen‘res at £9 to £9 15s. per ton, and is said to be | acted 


of better quality than the home-made article. 

In steel rails there is still much irregularity both in employment 
and prices. One concern is making largely for Russia, and another 
has numerous orders, ranging from 5000 to 10,000 tons, on hand 
for various home railways both north and south of the metropolis. 
Those makers who are now fairly well engaged are rather appre- 
hensive that prices may rise, in which case they would be placed 
at a disadvantage. 

It is stated that experiments in chrome steel making have recently 
been conducted at the Atlas Works of Sir John Brown and Co., 
Limited, and that the results have been tolerably satisfactory. I 
regret to state, in this connection, that some uneasiness has been 
created among the friends of Sir J: in Brown by the news of his 
recent fall at Sheffield, but no serious results are now feared. 

The engineering houses are now fairly well engaged, and some of 
them have their order books very well filled. At one establish- 
ment colliery and waterworks engines are the chief things in hand, 
whilst at another foreign orders fc> locomotives are keep- 
ing the men pretty steadily employed. The Midland Com- 
pany require tenders for about oy ag engines, for which it 
is hoped the order may be secured | ly. At Leeds the larger 
engincering concerns, which are for the most part devoted to the 
manufacture of special articles, are w ‘| engaged. Messrs. Green- 
wood and Batley, for instance, are t ing out 150 new machines 
for making small-arm cartridges at th Woolwich laboratories, and 
that besides other special contracts on hand, some of them for 
works hereabouts. 

On Friday last a special meeting of the shareholders of the 
Sheffield Forge and Ro ling Mills Company, Limited, was held here 
for the purpose of considering the advisability of borrowing £30,000 
on debentures. In the course of the proceedings it was stated 
that the plant and machinery were worth £85,000, and that the 
concern was in as good a condition as any in the town, considering 
the state of trade, which was better than at this time last year. 
After some discussion the directors were authorised to borrow the 
amount. 

The report of the Yorkshire Railway Wagon Company, Limited, 
states that the number of wagons owned is now 8463, besides 37 
locomotives, A dividend at the rate of 10 per cent. is recom- 
mended. 

On Friday last a petition was filed at the Sheffield Bankruptcy 
Court by Frederick William Bridges, of Woodhouse Mill, near 
Sheffield, spade and shovel manufacturer, lately carrying on busi- 
ness with W. G. Parker, as Parker and Bridges, the liabilities 
being set down at £9500. At a meeting of the creditors of W. E. 
Laister, steel merchant, Sheffield, on the same day, the liabilities 
were shown to be £5061, and a composition of 4s. in the pound 
was accepted. A meeting of the creditors of Joseph Bedford, 
steel merchant, rey tee co-partnership with Mr. Laister, was also 
held, the liabilities being nearly £6000. In this case liquidation 
was adopted. A meeting of the creditors of the Albion Steel and 
Wire Company, Limited, which company is now being liquidated, 
is called to consider whether a mortgage deed for £7500 held by 
a local bank on the stock is or is not valid—a matter of great 
interest to the unsecured creditors and debenture holders, inasmuch 
as the stock has been sold for over £5000. With reference to the 
manufacture of paper railway wheels, alluded to last week by the 
Daily News, J. Brownand Co., Limited, write to say that they are the 
makers—under Allen’s patent—in this country, and that they 
now have some in hand for several of the principal English railway 
companies. They add that the paper is subjected to a pressure of 
about 2000 tons, and that the centres (paper) are forced into the tires 
at a pressure of about 400 tons. The wheels, they say, are con- 

dered to be eminently adapted to stand the most severe brake. I 
may further add that ow maché bearings for rolls, &c., have 
long been in use here and have proved far Better withstanders of 
wear and tear than any ordinary brasses. 

The coal trade is very ary and there can be but little doubt 
that there will presently be a further attempt to reduce the miners’ 
wages. The Wingemouth Coal and Iron Company, Derbyshire, 
are stated to have suspended operations for the present at their 
coal and ironstone mines, owing to the dulness of trade. I shall 
not be surprised if other collieries are also set down. Many of 
the pits are still flooded, or have been reflooded by the heavy 
downfall of the past few days. 

Last week Hughes’ steam engine for tramways was tried here, 
and proved satisfactory in a very material degree. The engine 
tried was of 20-horse power, with two 7in. cylinders and 12in. 
stroke. The heaviest gradient was 1 in28, and it was successfully 
encountered, 

The Sheepbridge Coal and Iron Company, Limited, have 
declared a dividend at the rate of & per cent. per annum for the 
half-year, The British Wagon Company, Limited, issues its half- 
yearly report, showing an available balance of £3560, yielding a 
dividend of 10 per cent. The Sheffield Wagon Company, Limited, 
also issues its half-yearly report, and declares the usual dividend, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

INOREASED sluggishness has become manifest in the iron trade 
of the North of England during the last few days, and at the 
Middlesbrough iron market on Tuesday, there was a fall in prices 
to the extent of about 6d. per ton all round, No. 3 being quoted 
as low as 45s. per ton. This, however, is hardly likely to be a 
permanent lapse, seeing that the spring navigation, which will now 
soon open, must inevitably bring about a stronger demand on 
foreign account, while the stocks as \et in makers’ hands are only 
of comparatively trifling extent. Makers, too, are so confident of 
the ultimate and even speedy revival of trade, that they refuse to 
accept the = that more needy merchants have in some 
cases been fain to allow. 

The meeting of the Board of Arbitration and Conciliation in 
the manufactured iron trade of the North of England was held at 
Darlington on Monday, under the presidency of Mr. W. Whitwell. 
It was reported that there were now twenty-two works connected 
with the board, and 8097 workmen, This is a very considerable 
falling off as compared with four years ago, when there were thirty- 











There is little or no alteration in the finished iron trade. Rail 
manufacturers report a little more inquiry, but the orders coming 
into the market so far have nearly all gone to Wales, where prices 
are quoted 5s. to 7s. 6d. per ton cheaper than in the North of 
England. Plate makers, however, are doing a good steady 
business, with fair prospects as to the future. Ironfounders are 
slacker than they were, although some of the Cleveland firms have 
still a fair quantity of workon hand. At the Britannia Ironworks, 
Fence Houses, an extensive order has been booked for railway 
spikes, which will keep some 500 men and boys employed for a 
few months, 

The dispute is still pending between the Durham Coalowners 
and the Miners’ Union relative to the deputies question, the 
former, it will be remembered, agreeing to exempt the deputies 
from the last reduction of wages, on the ground of their non- 
identity with the Miners’ Union. The purpose of this exemption 
was to preserve a distinction between the miners and the deputies, 
whose duties are not so | quite different, but who stand to some 
extent in the position of overlooker and workman. The Miners’ 
Union, however, are very keenly and toughly resisting the interfer- 
ence of the employers, which some of them regard as an attempt 
to disintegrate the union, and an appeal is now being made to the 
union at large to take a vote as to the course that ought, under 
the circumstances, to be adopted. 

At the New Windlestone winning of Messrs. Joseph Pease and 
Partners, situated near Ferryhill, a seam of coal 24in. thick has 





been found at the depth of about 120 fathoms, The firm, how- | 


ever, propose to sink to the Brockwell seam, ata depth of 180 | 


fathoms. The winning has already been four years in progress, and 
has already involved an outlay of over £100,000. 
The Cleveland Stone Company, which was formed in Middles- 


brough some two years ago, with a capital of £150,000, has made | 


arrangements for taking over the business of Messrs. Connal and 
Company, of Glasgow, who have now for some years carried on 
the largest, and, with the exception cf the Forth and Clyde Canal 
Company, the only warrant stores in G! H 


OW 
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Messrs. Connal’s business may be estimated by the fact that they | 


have stored over half a miliion tons of pig iron at one time. 


The mineral traffic of the North Eastern Railway is again im- | 
proving, the receipts from this source for last week reaching | 


£47,343, or £1072 in excess of the receipts of the corresponding 
week in 1876. 

Engineering works on the Tyne and Wear are doing a good trade, 
especially in the manufacture of marine engines. 

The chemical trade of the Tyne is rather stronger, in sp'te of 


fallen off to aconsiderable extent, but there is a somewhat im- 
proved demand in the home market. attempt was recently 
made by some of the c -Imasters to advance prices, but they have 
been compelled to rev... to the old rates. Competition in the 
coal trade is just now so ~ "/ keen that orders are picked up with 
the utmost ity, and higher prices will probably not be attain- 
able for a considerable ti: 1e, : 

The miners, who have been working steadily and quietly for 
many months, are now in sev localities taking steps with the 
object of having their wages advanced. A well-attended meeting 
of colliers was heid a few nights ago at Motherwell, when the 
chairman stated that the district society committee was still in 
existence. The miners in the district, he said, were now only 
receiving at Mr. Watson’s pits 104d. per ton and at the other 
collieries 11d. to 1s. per ton, while in the local markets the coal 
was selling at from 8s. to 9s. per ton. It was resolved that an in- 
vitation be issued to the miners of Larkhall, Hamilton, and Wishaw, 
to send delegates to meet with the committee of the Motherwell 
district, in order that these four localities might co-operate in the 
movement for increased wages. The miners employed in the pits of 
the Olippers Oil Company and in those of Messrs. Allan Craig and 
Sons, in the neighbourhood of Johnstone, have come out on strike 
for an advance of ls. per day. The employers were visited by a 
deputation previous to the strike, but they declined to give even 
6d. increase, saying that with the present price of coal they 
could not afford to increase the wages. The numbers on strike are 
likely to be augmented by the men employed in several other pits 
in the district, and at present they show a determination to hold 
out, but their chances of success are small. Indeed, the men 
themselves seem to realise this fact, and many of them are already 
moving to other districts. ae 

The associated engine keepers of Scotland are preparing petitions 
to Parliament, praying for a legislative enactment making the pos- 
session of a certain amount of theoretical and practical knowledge 
indispensable in the case of persons having charge of engines and 
boilers, the ostensible object being to lessen the chances of acci- 
dent, 

Rapid ess is being made in Glasgow Harbour with the 
fitting “Fy of the Government vessels the Nelson and Northampton, 
which were recently launched, the former from the shipbuilding 
yard of Messrs. John Elder and Company, and the latter from that of 
Messrs. Robert Napier and Sons. Messrs, Elder and Company are 
themselves supplying the machinery to the Nelson, and the engines 
and boilers of the Northampton have arrived from Greenwich, 
having been manufactured there by Messrs. John Penn ard Sons. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I am glad to note a great advance in the engineering and other 
scientific appliances to coal working in South Wales. Those old 
enough to go so far back can remember the time when coal wirining 
was of the most primitive character—a hole dug in the hillside, 
and the produce taken away in a farmer’s cart. Even when the 
coal was tolerably well cleared to the “‘ rise,” and sinking had to 
be resorted to, the arrangements were still primitive ; and it is 
only within the last few years, when the deep and extensive sink- 
ings into the steam coal have been achieved, that anything like 
advaneed mechanical appliances have been used. In Mr. Craw- 
shay’s Castle Pit, elaborate machinery for sinking to the deep has 
been placed ; and Harris’ Navigation Pit, Nixon’s, Merthyr Vale, 
and Mountain Ash pits, are worthy of a visit in order to note 
latest appliances. At Forchaman pit one of Morton’s patent 
ejectors has been fixed lately and, I hear, answers well, 

During a visit this week to the Rhondda Valley I was much 
struck by the energetic efforts everywhere making to win the 
steam coal. From Pontypridd to Coedcae wiii svon become one cf 
the most important parts of the valley. Some of the workings 
are now getting exhausted, but this district is tolerably virgin 
ground. 
¥ At the Bute colliery there was a stoppage this week, the men 
objecting to work double shift in one part of the working while an 


one of 


| alteration was carried on in the other. 


the attempts made by German merchants to ‘‘ bear” the market. | 


Stocks generally are not heavy, and quotations have an upward 
tendency in view of the anticipated revival in the spring. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE course of business in the Scotch iron trade during the past 
week has been quiet, and speculative transactions have not been 
very numerous, There appeared to bean impression that as makers 
had lowered their quotations to a considerable extent for several 
weeks running, values might still further give way, and on this 
account operators in many instances assumed a waiting attitude. 
But, though warrants have fluctuated slightly, scarcely any altera- 
tion has taken place in makers’ special brands, the demand for 
which, through the medium of the market, has been very limited. 
Since the opening of the year, the shipping returns have been dis- 
appointing, and the fact that last week’s returns were rather more 
favourable has not been sufficient to remove this feeling of dis- 
appointment. There are 116 furnaces in blast as against 114 at 
thes time last year; and as the productive capacity of a number of 
the furnaces has been considerably increased, stocks are at present 
accumulating more rapidly than the makers could wish. Were 
there a decided prospect of an early improvement in the trade, 
large stocks would be an advantage, but such an anticipation is 
indulged in by few. The deliveries at Messrs, Connal and Co.’s 
Glasgow stores in the course of the week have increased the total 
reserve by about 2000 tons, making it fully 117,000 tons. 

Business was dull in the warrant market on Friday at 57s. one 
month, and in the afternoon 58s, 11d. cash was accepted. Buyers 
were much indisposed to operate on Monday, and as a consequence 
prices fell considerably, all the advantage gained towards the close 
of last week being lost. In the forenoon tr tions were effected 
at 58s. 8d. cash, and 58s. 10d. one month, while in the afternoon 
56s. 7d. cash was accepted, and prices for one month varied from 
56s. 9d. to 56s. 10d. The market was rather steadier on Tuesday, 
with business at 56s. 74d. and 56s 8d. cash, and 56s, 10d. and 56s. 
104d. one month open. The market remained steady on Wednes- 
day, with a quiet business, at 56s. 9d. one month, and 56s. 6d. and 
56s. 7d. cash. To-day (Thursday) the tone was also quiet, with a 
limited business, at 56s, 94. month oper, and 56s, 74d. cash. 

As indicated above, there is little so in the values of makers’ 
iron. No. 1 good marketable br-nds have in some few instances 
sold at an improvement of 6d., 3 have also No. 1 Monklands; 
but Govan, No. 3, declined 6d.; and Calder No. 1, 1s. Other 
brands without change. 

The shipments of pig iron from Scotch ports during the week 
ending the 27th ult. amounted to 6040 tons, being 294 more than 
in the corresponding week of 1876. At Grangemouth the arrivals 
of pig iron from the North of England during the week aggregated 
3505 tons, showing an increase of 1615 tons over those of the cor- 
responding week of last year. 

kinds of manufactured iron are in limited demand, the prices 
being nominally unaltered. Last week’s shipments of iron manu- 
factures from the Clyde embraced £8470 worth of cast iron pipes, 
£1300 machinery, £800 castings, £1400 bars, and £300 gilvanised 
iron. 

There is a comparatively large turn-over just now in the coal 
trade in the West of Scotland, but those engaged in it nevertheless 
continually speak of it as dull. In the shipping department there 
is certainly a marked inactivity, and cases have occurred within 
the past few days of shipping orders being accepted at about 3d. 
per ton less money. Circular prices for all sorts are, however, un- 
altered, In the eastern mining counties the export trade has also 








The steam coal trade has been well maintained this weck, and I 
hear no complaints of shortness of trade either at Cardiff or 
Swansea. Things are more slack at the Newport port, and com- 
plaints of sluggish trade, both on house and steam coals, are pre- 
valent. Newport is at present more a house coal district than 
steam, and this branch of trade being slack accounts, to some 
extent, for the depression there. 

Still with all the animation in the steam coal trade, it has been 
found so difficult, if not impossible, to raise the price even 3d. a 
ton, that preliminary steps are being taken, which I read are signi- 
ficant of a reduction. 

The South Wales Sliding Scale Committee have issued directions 
to Messrs. Routh, Kirk, and Co., to examine the books of the 
leading colliery owners for the last six months, and tbe prices 
obtained will, it is thought, lead to a change in wages. Notices 
are now very general to colliers in various districts, so that when 
the question of price is settled there will be no difficulty in enforc- 
ing. I know for a certainty that house coal does not command 
the price it did only a month ago; that for some of the Rhondda 
samples there is less difficulty in fixing contracts and greater com- 
petition. Rhondda No. 3 commands a good price at port, 
generally 10s. f.0 b., and in some cases 10s. 6d. 

I have been favoured with an inspection of a coal which can be 
turned out at the rate of 100 tons daily, and is as near cannel in 
quality as any I know. If the prospects of the sinkers are realised 
the discovery is important. For obvious reasons I reserve further 
particulars for the present. 

The tin-plate trade is not looking so well. The masters have 
held their meeting, and the result, I apprehend, will be either a 
systematic reduction of 74 per cent. or a resort to the arrange- 
ment of a stoppage one week in three. 

The makers now chiefly suffering are those who confine their 
operations to charcoal plates. There is a good margin between 
the price of charcoal and coke plates, but so well have coke plate 
makers worked of late, that they have brought their productions 
to a high state of value, and Iam told that it even pays to buy 
coked, even if some wasters are made, rather than go to the expense 
of charcoal plates. 

One buyer stated lately that he had just seen so good a sample 
produced of coke plate, that had he not been told he should not 
have known the difference. 

A great deal of feeling is being exhibited amongst the tin-plate 
workers in the Swansea Valley, and meetings are held frequently. 

The iron pig trade is so slack at Blaenavon that another furnace 
was blown out this week. 

Tredegar is brisk. This week No. 2 Mill is in full operation, 
and a large portion of the puddling is in action. 

At Ebbw Vale, No. 4 Mill has been remodelled and improved 
and is now working on steel bars. 

Matters continue very unsatisfactory in the Forest of Dean, and 
have now, within the last day or two, been brought to a climax. 
The coalowners have decided to reduce quotations, and to carry 
out a 10 per cent. reduction in wages, beginning next week. 

The iron trade and its kindred steel continue unaltered. The 
works, generally speaking, are going tolerably well, having the 
Australian orders as a resort to fall back upon. - 

I am glad to find that my remarks on the patent fuel trade have 
had an effect, and that it is likely works will be started in the 
Aberdare Valley. 

Small coal is so abundant that in the Rhondda Valley, at the 
Occan collieries, they are tipping it. 








Ir is rumoured, says the Portsmouth Times, that the Admiralty 
have determiné/d dw ing this year to begin building several ships at 
Portsmouth, including one large ironclad of the Inflexible type, 

ut larger, and one or two steel corvettes, 
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PRICES CURRENT OF IRON AND STEEL. 


Tue fallowing prices are 
borne in mind that in many cases makers are pre 


are corrected up to last night, bat it should be 
to quote different 


terms for special contracis. it is obviously senor e te specify these cases 
and terms, or to give more than the market quotations and makers’ 


prices. Readers should also refer to our correspondents’ letters. 





Toth IRON oe PUDDLED BARS. 
Scotia! £ d. £8. 
ochre, Ee ee oe 217 6}| Glengarnock—No.1 .. 8 2 
No. co eof 215 0 No.8 .. 216 
Gartaherrio--No. 1 o- 8 3 6 ae ; ae ef 218 
°. 8 ee 216 6 ee 81 
Coltness.—No. 1 oo of 3 6 6 Dalmellington—No. : 6h 
No.3 se of 216 6 No.3... 214 
eee 1 ee : o : At 
Langloan—No.1.. . 4 4 Crew 3. 2, 2 ; 
No.8 .. oo 1 N 
= Do., specially selected -. 8 10 
pag S Poe |e At Grangemouth 
Monkland—No.1.. .«. 218 0 Shotts—No.1.. .. o. 8 
No.8. eo 215 0 No. 3.0 oc oc 217 
Chapelhill—No.1.. .. 8 0 0 At Leith. 
No.3... »« © 0 0| Kinneil—No.l .. . 218 
Clyde & Quarter—No.1 218 0 No.8 ce o 314 
No.3 216 0 At Bo'ness. 
The above at Glasgow, CLEVELAND—Prices at works— 
dehverable alongside. No. lee ss ee oe oe 2 9 
——-. Eo eo of 218 ong hen o<tahe Bh: : H 
215 6) Noa foundry scare 1 
> oo ee 
At Broomiciaw. No. 4, forge 2. oo o. 2 3 
eee Ree oo o&f 8 4 6 Mottled .. .2 «2 ow 2 8 
0. 3. 217 6 White eo 0c cf of 3 2 
at Port Dundas. Thornaby .. «2 2 o. 216 
£aaq £84 
ee 5, Sod, Rages. oe ee 27 6t00 0 0 
Forge (at works) oe o ee 212 6to3 0 0 
Common pig (at works) ee eo 2 2 God 0 O 
Best native ore (at works) .. - 215 0t00 0 0 
th, Davenport, delivered in Aberdare. 
a L atSheffeld .. ee 214 Oto217 6 
27 6to210 0 
LancasHIRE, deliver’ is tanchoster: —No. 3 216 6to217 6 
o No.4 2.14 6t0 215 6 
K. H. Messelmoun”’.. 510 0t00 0 0 
Messrs. WHITWELL & Co.'s Stockton net Prices ( (on trucks) are—No. 
£2 12s. 0d.; No. 3, £2 Ss. Od.; No. 4 Forge, £2 68.; “Thornaby” No. 


Forge, £2 16s. Od. net cash. 
on: at works, + _ _ — cash. 
“« Bessemer 


ee oo ee wo 812 6 
xe . oe oe oe oe « 3810 0 
No. 8 oe ee ee ee - 876 
Ordinary No. 3 .. oe ee oe « 87 6 
No. 4 .. ee es oe - 876 
No. 5 «. oe ~ ee eo 876 
Mottled ee ee ee oe ee ee ee 000 
White.. es oe oe oe o o ow 000 
Maryport Hematite—No.1 .. ee ee es e 3815 0 
No.2 .. or oe oe ee 812 6 
No.3 o o - o ~- 810 0 
No.4 oe oe oe o- e 810 0 
No.5 oe oe ee ee eo 810 0 
Mottled and white.. o ee o ee « 810 0 
“* Bessemer —— 1 ee eo ee oe oe 810 0 
oo - oe or - 87 6 
No. 3 ee ee ee ee ~ 850 
Puddied Bar— 
Waes.—At works .. ay oe ~ £5 56 Oto 512 6 
CLEVELAND es oe ee ee e 410 Oto 412 0 


MANUFACTURED IRON. 
Ship Plates— 


Pearson & Kwow es Co. best (2} dis. for cash).. » 29D ® 
Grascow, f.0.b. oe os oe e £7 15s. Od. to8 5 0 
Wares—At works |, . «o @?-t2. t2 439 0 0 
MiIDDLESBRO’, at works £7 5s. Od to7 10 0 
Fox, Heap, & Co. (at works, cash less p— 
Ship or bridge plates ( A) «- ee e ee - 710 0 
A 
Mast plates (—*__) pet vie eo sep AR 
Boiler Plates— 
“ Warrincton,” to 5 cwt. each plate oe ee - 1000 
Do. best best oo oe o- ee oe + 11 0 ; 


Do. treble best .. 


Aaeaaoc™ 


ooo 


an oo 


for 


13 0 
per cent. discount for cash. “The Pearson and Knowles Co.'s aan 
of ed iron include delivery at station in Liverpool, Manchester, or 


Warrington, in lots of not less than 

lots of 10 tons and upwards. 

* Low Moor, terms im each case 2} dis. for cash in payment of 
monthly accounts, or 1} per cent. dis. for cash in lieu of three 
months’ bill The Bowling Iron Co., Limited, and the Low 
Moor Co. deliver in London at 10s.; ’Liverpool, 7s. 6d.; and 


Hull, 5s. per ton extra. £ 8. ad 
Under 24 cwt. each .. e oe eo percwt. 14 0 
2icwt.andunder3 cwt .. o ee o. ~- 150 
3 cwt. _ cwt. oe oe o - 170 
33 cwt. val 4 cwt. « . oe oe eo. 190 
4 cw. ,, 5 ont. > mw “es 2S 
5 cwt. o o oe ee ee ~ 11 0 
6 cwt. ; 4 o oe oe oe ee 118 0 
7 ewt. and upwards 210 


Plates exceeding 6ft. wide, * 2s, per ewt. extra. 


2 tons, or free alongside at Liverpool 


Hammered and 


chequered a, eh ail plates differing from a square form or regular 


taper, extra per c 

TAYLOR tay oller plates 6d. per cwt. less; their terms as 
Low Moor. 

“ Moxmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 


$2 superficial feet, per ton at works .. ee 1010 0 
best o oe eo oe o ee 1110 0 
Best best best, todcwt. .. o oe oe « 1310 0 
Special, to3cwt .. «- 17700 
Usual extras for overweight, sketches, &e. 
Barrows & Sons: 
Best, per ton short, at works .. o o - 1400 
Best best ee oe oe ee oe oe - 1500 
Best “e oe ee ee oe eo 23 5 0 
Barrows & Sons: 
B.B.H. Bioomteld oo maga oy o oe oo - 1100 
é Dest bent pis ~- - - «- 12 0 0 
» Best Ye es licee » at eee 
CLEVELAND o £8 5s.to 810 0 
Fox, Heap, & Co. (at works, cash less 3)— 
Boiler shell plates (4 5 ~ - a Oe 
Flanging plates (,,ft.,) «+ + «+ 9100 
Do., special quality (aaa) o = - 1200 
Wares, at Aberdare—Coke plates .. o ° ° 00 
Grasoow, f.0.b. .. oe oe ee eo £8 Os.to 810 0 
Angle Iron— 

Low Moor (terms as above).. perewt. £28 4 
L and T iron, not exceeding ten united inches .. - 140 
For each additional inch extra per cwt., 1s. 

“* WARRINGTON ”"—less 2} per cent. for cash—from 1 800 

by 1 b: & to 3h by 3}, perton .. ee o 
Best beiier do., oe « 810 0 
Warrwext & Co. <r oo » ter 
Best ° on o oe oe - 800 
Best best boiler 910 0 
— ” (at or > works) up to eight ‘united “inches 9 5 0 
oe o - 10 5 O 
Best best > eo 11 5 0 
T-iron, as above, 10s. extra.” 
Angle and T bars, sin. to 9in., 10s. extra. 
ap 20s. extra. 
CLEVELAND . o £615to: 7 0 


Eart or DupLEY (terms as bel 

Round Oak,” not cneeeting | in wide—Single best 

” ” ” ” uble » 0 
Gascew, ei ae “ses OO 
ABERDARE oe ~ ee oy ~ 70 to 


ar Iron— 
Low Moor, & TayLor Bros. (terms as above). 


per 
Dees tetont or square, to 3} cwt. oe oe o 
Do., 5 cwt. and ~ a a a 8 


i 
a 
oO 
eoooco °o 


et 
wonor 
ooom 


Aooeacoaco 














Flate—ljin. b: fin. and a ee ee eo. 100 
»  Uunder#in.thicktojin .. . . .. 110 
» ‘under oe tojin. .. ee ee eo ~- 120 
, under gin. 150 
For each fin. less than 1}in. wide extra, 108. per ton. 
ss in. and upwards on o- e - 10 : 
= 7 ee ee ee a 2S 
oe fin and 5-ldin. +. . ee ee eo 140 
os oe e oe ee ee oo 2.6 -* 
kounds—fin. and d o oe ~ nw 100 
ee 9-léin. and es eo 8 we ee eo 12320 
»  7-1éin. and ~ io. alee ae ak Ce 
» 5-léin. oe ee oe 7 tga ge = eo 160 
me din. .. oe oe oe oe oe e 18 8 
Rivet, prices as above. Chain iron, 2s; and ‘best bars and rods, 
extra 8s. per cwt. 
“ Monmoor,” at the works, per ton— £8. 4. 
Bars, jin. to 3in. round and square, or to Gin. flat .. 815 0 
Best ” ” ” ” o 915 0 
Best best » a ne « 1015 0 
Rivet iron, aren BIzeS.. oe ee ee ee « 1015 0 
Best best oe oe oe ee = + 1115 0 
GLascow, fob... ee ee ee £7 0s. to 10 0 
Barrows & _—, at works, per ton inks 
B.B.H. ee o oe o eo 900 
rm, = angle iron ee oe ee ee ee 1100 
Ear or DupLey, 2} dis., f.o.b., at Round Oak— 
* Round Oa ” rounds up to Sin... oo ee 912 6 
a m eS Single best oe - 11 00 
= 9 » Double ,, ee e- 1210 0 
” » ” oe i» . e 141¢ 0 
Rivet iron—Single best .. oo ee ee eo 12 00 
a ee re 
Waces, at College Works, Cardiffi—Coke bars, best .. 710 0 


Merchant Bars— 


“* WARRINGTON ™ (2} dis. for cash) per ton, delivery prices as above— 
7 


Flats, from lin. to 6in. wide by jin. thick and upwards 10 
Rounds and oqnanes, from “ to3in., best .. o- 710 
Do., treble best . ee 1010 


WHITWELL iA Co., £.0.b. (2h dis. for cash), per ton— 


Opes ty .. oe ee oe o. ee ee : 10 
t » oe ee oe . ee or . 0 
Rivet iron .. +a ~ oe = 8 0 
Crown — “Thornaby”. e a ee oe oo. 8 0 
Best ” oe * o - eo 9 O 
Best best” 0 0 


es ee. oa 1 
Detail specifications from warehouse 10s. per ton extra. 


Waes—Tredegar Iron Company, f.o.b. Cardiffor Newport 6 15 
No. 2 bars, f.o.b. Cardiff oe ee ee oe eo 615 
Crown mae at works ee ee eo ° 6 10 

Shee & 6. 
een” to 8ft. by 3ft. 20 w.g., SAP AER 0 10 0 

Do., best ae ee oe ee oe + ll 0 
Do.. best best ee ee oe oo oe « 12 0 
Barrows & Soxs— 
B.B.H. sheets.. e oe oe ee ao o 
28 best do. ee ee oe eo ee -e 1210 
best best do.. ee a ee ~~ ~ 1310 
E. P.’'& W. Ba.pwin, at works: 
“Severn ” les to 20 w. oe o oo eo 18 0 
“Wilden” ,, ie “B° 4. o oe e 1410 


uae ee o. 


Doubles to 24 wg, 308. and trebles to 27 w. g-» 60s. per ton, ex 
Charcoal Tin—Best “EPandWB” .. per cwt... 1 13 
“Unicorn” .. ary ee oe e- 110 


— 
~ 
7 
© feces eocsce eco cook aoe Sooocoocoe ofco 


Coke Tin—“ Stour” ee oo 16 
Pearson & Know es Co. (terms as “above}— £ 8. 
Crow Singles, to20w.g. .. ..  perton 10 10 


Best, 10s.; best best, 30s. per ton extra. 


CrowrTHER Bros. & MORGAN (at works £84. 
Coke Tin—NSingles, po att g-, to 120in. ame, p.cwt 114 0 
oubles, tc 21 w.g., te Osim. by 36: a 
Trebles, 'to 26 w.g., "to S4in. by sin... ~- 118 0 
Charcoal Tin—Singles & best singles, asabove 119 Oto2 4 0 
Doubles and best doubles ee 2 1 Ot02 6 O 
Trebles and best trebles .. w- 2 3 Ot02 8 0 
J. Tix, Bristol, delivered in London— £a4a 
Singles, export quality .. ee oe oe - 9 5 0 
Doubles .. o. * o o a ee ee 1115 0 
Trebles .. o ee 12 5 0 
Singles, for galvanising and. corrugating ee eo 915 0 
Wates—Treforest Tin-plate Works— 
Charcoal tin (at Cardiff), per cwt., £0 19 6 at eae £1 in Londo: 
Lydney : Charcoal tin, IC. ary +. £1 6to 000 
Terne ee ee o- ee 1 i 0to 000 
Coke tin .. o oe «- 10 6to 000 
Swansea o oe « O18 6to O19 0 
Gadly’s Aberdare coke oo * «» 019 3to 019 6 
Engine Iron— 
K1rksTALu Force Co. — cold blast, pig, refined, and selected), 
Plain bars, rolled, viz. Per ton. 
£8 £8. 
Rounds, from }in. to 6in. diameter .. + 2 Oto 22 0 
Squares, from in. to 5in. « 20 Oto 21 0 
Drawn hammered 7 as above, per ton extra 1 0 
Rivet iron ° ee ee es 20 0 to 22 0 
i iron, in. to 4i 20 0to 0 0 
Forgings—P! itn chats undar Sout. to 10 ewt. 20 0 to 22 0 
oe 20 cwt. to 40 cwt. 26 0 to 34 0 
Plain shafts, above 50° ‘ewt., prices according to weight and dimensio: 
Piston rods, under Scwt. .«. 20 eo 22 Oto 0 0 
a i owt, co wo eco © Oto 0 0 
= 4 en. wi « « @ On os 
Cranks, under 5 cwt. to 10 cwt. oe « 27 0to 30 0 
9 15 cwt. to 20 cwt. oe oe 34 Oto 37 0 
Crossheads, 5 cwt. to 10 cwt. ee ee eo 26 Oto @ 0 
ire— 
Warrecross Wire & Iron Co., delivered in Liverpool. 


Best best 


a oo per ton £8.42. 
Oto 6 - . oe «- 1610 0 
7Tto 8 .. ee 1710 0 


And rising with gauze to £14 153. 
Best annealed drawn fencing, No.0 to 6 perton 1015 0 
No. to 8 oe «- 1110 Otol2 5 0 
And rising with gauge to £14 lis. 
Dipping in boiled oil 5s. pe? ton extra. 
Best galvanised do., from No 6to8.. 1415 Oto 16 5 0 
Tue Pearsox & Know es Co. 
Crows Fencing, Nos. 0to4,B.W.G. .. «+. 810 0 
Rytanps Brotrers—Prices of iron wire, &c., delivered free in 
Liverpool : 
Best 4 iron wire, bright or annealed— 


Per Some of ig *, 7/6 7/9 8/0 8 3 8/9 % 4 
0 to 6. 7. 8. 10. 
Per bundle of ‘63 Ib. of 6 10/0 7 ‘6 up 12/0 14 
Nos. 14. 16. 17. 
Per bundle 3 60 Ib. 1 6 ag i) 6 


Best best ont icilled ye Ties 
mile lengths to No. 9 inclusive with Rylands’ Patent Joint)— 
Nos. Oto 9 oe « £17 5 Oto £19 0 O perton. 


Nos. 10 to 12 oe ee 1915 Oto 21 5 0 9 
Nail Bote-Gussne, JS i aa eee ee 
CLEVELAND .. oe oe 615to7 6 


Nails— 
Warrecross Wire & Iron Co. 
_— or Points de Paris, per 112 Ib. :— 
9 10 ll 12 13 


415 16 17 
wo 14/9 15/6 16/3 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 pI 
“ ‘ Packing in xtra. 


casks 1s. per cwt. e: 
Raile~Grsssow, f.o.b. eo =e) wesw 7:10 tO 8 10 
VELAND oo o oe 6 O16 5 
ne ‘Tron Compan pany .. eo 5 500510 
f.0.b. Newport or Cardiff. 

At Aberdare and yk eee 6 0 to 6 7/6 

Beldwe collie: sw hee me orks 517 6 

b. pr. yan (at works) 600 
hes (at works), an: 6 0to0 0 
ola, a DH flange rails (at works) .. 3 5to3 0 
Railway Chairs—G.asoow, f.0.b. oe o 4 0to4 5 
Pipes—Giascow, f.0.b..0 o of oF oo 6 Oto7 & 





P 


& 


12. 
13/6 
19. 


aph wire (joined in half 


STEEL. 

SuHerrretp—At works— &£ad £44, 
Spring steel ee oe ee oe eo 18 0 O0t0 1710 0 
Ordinary cast rods ee ee oe o 14 0 Oto 2l 0 0 
Fair av steel o oe or eo 24 0 Oto 32 0 0 
Sheet (cast oe ee oe ee + 25 0 0to60 0 @ 
Second-class oe oo 8 we eo §=Cowe 28 0 OHO 45 0 0 
Best special steels ee oe « 40 0 0t0 70 0 0 
Fine rolled, for clock springs, &. ee « 60 0 Ot0o70 0 0 
Rails—Siemens (at works) .«. o e 810 Oto 815 0 

Bessemer, ordinary .. ee - 70 0t0 7 26 
Do. superior .. oe eo 8 0 Oto 8 5 0 
Do. best .. ee eo e« 8 5 Oto 810 0 

WaALes— £ad £84. 
Rails, f.o.b., Cardiff or Newport .. ee 612 6to 7 0 0 
Rails, at works, Bessemer .. oe e 615 Oto 7 5 @ 

Heavy «- 7 0 Oto 715 6 
Slightly ‘defective, Cardiff ‘or Newport . - 6 5 6to 6 7 6 
Steel colliery bridge rail, works .. o- 77 6t0 000 


PRICES CURRENT OF MISCELLANEOUS MET 
Copper— £6. 


78 5 
Chili bars . ee ee a) ee es perton .. {73 15 


re 


B.S. ingots et ae ea mee Wha 
Tough cakes or bars ee oe oe ee ~ ee 81 0 
= 7310 0 
Straits .«. o o ee oe oe oe 7% 00 
British .. ee o ee oe oe oe e 7619 0 

Lead— 

Best English soft pig 60) ee. ee eb ee one) Giese 
German oe oe o oe oe ee 2110 0 
gute Badin star oe ee ee « 5600 

Spelter— 

ee ~- ee oo e oe -— ee 22 0 0 
ee ee ee - ee oe ee ee 23 0 0 
Quicksilver .. .. eo «per bottle uf : ‘ 
Phosphor Bronze—Bearing metal perton .- + 112 0 0 
Other alloys £120 to 140 0 0 
Castings according to pattern and quantity. 

Muntz’s Metal—Prices nominal. 

Zine Sheets, for paper glazing (polished), G. Dau, London.— 
Ist quality (per cwt.), from ee ee oe ee 41s. to 47a, 
2ni quality .. oe oe oe oe oe a» 858. 6d, 

For Sagnvns o oe oe ee ee ee 378. 


PRICES CURRENT OF COAL, COKE, OIL, &c. 


Coke— £84 £28. 4d. £84 £64. 
Cleveland,at suas 99..0110] Wales,through . 0 76..0 00 
Derbyshire .. o 00..0 00 Steam(less24).. 0 60..0 74 
ome ae ° 100..0 00 House .. o« 0 80..0 96 

oe Small steam... 0 22..0 00 
South Duro 0 56..0106|/Lard .. .. .. 60 00..0 00 
Satedues ils, tun— 
Best (at pits).. 0110..0 00 a - eo 8 00..0 00 
nve eo 0 76..0 86 Brown .. « 0 00..29100 
e 0 00..0 00 «+» 25156 .26 0 
Glasgow—At pits— Palmnut .. 87 0 0..87100 
Elicoal, perton 0 00..0 00 m engine... 0 86..0 00 
Main 0 69..0 76 Rapeseed, Engl au 00..4150 
Splint “a 0 80..0 89 OC ve wa 
Smithy .. .. 0136..0140 rown .«. «- 38 10 0,..3815 
Lancashire (Wigan pit prices)}— Sperm . .- .. 96 00..983 00 
Arle - 0106..0 110 hale, South 84 10 0..35 0 0 
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CLEVELAND INSTITUTION OF ENGINEERS.—The third meeting of 
the session was held on Monday evening, January 29th, in the 
large hall of the Literary and Philosophical Society, Corporation- 
road, Middlesbrough. After the usual routine business an oes 
discussion took place on the merits of Mr. Head’s ‘‘ Octagon ” 
four-cylinder engine. An interesting pe per ‘On Improved 
Machinery for the Manufacture of Peat Fuel, with Suggestions 
as to Special Applications of Peat for Fuel and Other Pur- 
poses,” was read by Mr. C. E. Bainbridge, of Middleton-in-Teesdale. 
The annual dinner of the Members of the Institution is announced 
for Monday the 12th instant. 


THROAT IRRITATION.—The throat and windpipe are especially 
liable to inflammation, causing soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice. For these 
symptoms use a reson in the form of jujubes. Glycerine, in these 
agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of sucking, becomes actively 
healing. Sold only in Gd. and 1s, boxes (by post for 14 stamps), 
labelled “‘ James Epps & Co., Homeopathic Chemists, 48, Thread- 





needle-st., and 170, Piccadilly.’ ’—{ Apvt.] 
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THE 80-TON GUN AT SHOEBURYNESS. 

On Thursday, February Ist, as briefly noticed in the 
last number of Tue Enainzer, the 80-ton gun was fired, for 
the first time, against armour. The construction of the 
target was shown by cuts giving horizontal and vertical 
sections and front elevation. The bolts of the target were, 
however, not exhibited, but will be seen in detail in the 
accompanying figures. It may be observed that the 8in. 
plates are coupled together in pairs by bolts—that is to 
say, that the front plate is bolted to the second one, the 
second to the third, the third to the fourth, and the fourth 
to the horizontal beams in rear. The bolts employed are 
3in. in diameter, they are those known as the Palliser 
English bolt—that is, the shank of the bolt has the 
Palliser projecting screw thread on it, while the head is 
made on Captain English’s ball-and-socket principle, with 
the hole in the plate allowing play round the neck of the 
shank, so that one plate may move slightly on the next 
without shearing the bolt. The front view of the target, 
Fig. 1, also shows the target supported by strutted piles at 
the ends and weighted with an old armour plate on the 
top to keep the teak filling from escaping under the force 
of the blow of impact. ‘The target is designated No. 41, 
in succession to the one—No. 40—constructed of three 
6}in. plates with 5in. layers of teak between, which is now 
strengthened by the addition of another 64in. plate and 
5in. of teak to make it a match for the 38-ton gun which 
has recently been chambered. 

The programme was commenced exactly as laid down. 
The gun was charged with 370lb. of powder—cube 
1‘5in.—and a Palliser projectile filled with sand to 1700Ib. 
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weight-—-including gas check—and plug; 
was of the service form, having an ogiv 
radius, 

The initial velocity at the muzzle was 1510ft. per second, 
the work stored up being 27,000 foot-tons, or 537 foot-tons 
per inch circumference. The target was at a range of 120 
yards, at which point the velocity was found to be 1496ft., 
and the stored up work 26,400 foot-tons, or 525 foot-tons 
per inch circumference. We may note in comparison with 
this that the 100-ton Elswick gun at Spezia, when fired 
against armour, had a charge of 341°6 lb., giving a velocity 
of about 1500ft. a second, and stored up work in one case 
of 31,200 foot-tons, or 584 per inch circumference—that is 
to say, the Spezia shot had not only more stored up work 
in it, but also more power per inch circumference, and 
therefore more punching power. The shot referred to 
completely penetrated Marrel’s target, consisting of 22in. 
of iron, 29in. of wood, and lin. of iron skin strongly su 
ported by iron eee It was not to be ex that the 
80-ton shot could equal it in penetration, while the target 
it was to fire at was considerably stronger than the Spezia 
targets, though it is difficult to say how much. The esti- 
mate in our last article of 6in. of iron might be perha 
applicable to the sandwich Spezia targets, but certainly 
not to those covered with solid 22in. plates. Any com- 
parison between plates on such different systems of arrange- 
ment is based a good deal on conjecture, but it may be 
said safely that the Shoeburyness target was decidedly 
stronger than any of the Spezia targets. The structural 
weakness we pointed out that appeared to us to exist— 
namely, the want of support at the back—would cause the 
entire shield to bend tack more easily, as the event 
proved; but this would render it more difficult to 
penetrate. 

The shot struck a spot 6ft. 84in. from the proper right 
edge of target—that is, the left looking at it—and 2ft. Sin. 
from the pom liné, measuring to the centre of the hole, 
which is the spot where the point of the shot struck. The 
= buried itself in the target, the base being at a 

istance in from the target face of several inches. The base, 
and probably the entire projectile, was split longitudinally, 
as shown in Figs, 1,3, and 4. The segment on the left 
side of a person facing the target, and also the proper left 
of the shot, had gone in to a depth of 7in., the remaining 


head of 14 calibres 
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| Supposing the point happens to be on the segment, which 
is Hn. deep, it would imply rather deeper penetration. It 


. This rojectile | 


portions of the shot being only 5in. deep, measuring from 
the rear face of the base proper, the gas check having 
been detached and left behind as the shot entered. The 
back of the target was starred in a crack shown in Fig. 2, 
and bulged back 7in. It is impossible to speak positively 
of the condition of the body of the projectile. It is pro- 
bable, however, that if broken transversely the base is 
not left far behind the rest of the shot, because the length 
of the shot is such that its point must in that case have 
been so close to the back face of the target that it would 
have been seen or felt through the cracks. On the other 
hand, when it is remembered that ogival projectiles in 
netration crush and sweep the metal back round the 
ole, it is scarcely likely that with so little wood and so 
much iron round it, the fragments of shot can be sensibly 
displaced laterally. The star crack at the back also is very 
nearly opposite the shot base, and there is every appear- 
ance in the character of the bulge of the shot’s point 
| being directly below the star, although the crack was not 
| such as admitted of its being felt by a probe, being choked 
| up with wood and langridge. Altogetber it appears pro- 
| bable that the shot, w oe broken transversely or not, 
| occupies about the position it would occupy if unbroken 
| beyond what is seen at the base. We have therefore shown 
| it so in Figs. 3 and 4. In this case the point of the shot 
is near about the line occupied by the back face of the 
target before it was fired at, for the length of the shot is 
| 42in., which, added to the 5in. penetration behind the 
| base, makes up the exact thiekness of the entire target. 





may be surmised, then, as the rear plate has bent back 7in., 
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pletely demolished, being split and broken across, and 
thrown round out of its position. The shell broke up, the 
greater ) pempee going on into the sea. What is the precise 
value of this experiment it is difficult to say. Looked at 
from the ship’s point of view, there appears little to be 
learned. From the artilleryman’s point of view, it may be 
gathered that the 80-ton gun might fire common shell in 
reference to Palliser projectiles with advantage at any 
ightly-armoured ship, though it is difficult to say what 
class of armour is equivalent to the perforated and damaged 
8in. plate that was fired at on Feb. Ist. No doubt the 
common shell of the 80-ton gun would be terrible against 
the Warrior and all the weaker armour-clad shi On 
the other hand, it would be worth while trying whether 
this shell would be exploded in passing through the thin 
sides of the Shannon class, as the check it would receive 
would be much less than that felt by a shell of less length 
and momentum. 








FOOD PRESERVATION, AS ILLUSTRATED AT 
THE PHILADELPHIA EXHIBITION. 
(Concluded from page 72.) 

By far the largest and most varied collections of preserved 
food fell under the head ef the now well-known “canned” 
provisions—the substances to be kept being enclosed—generally 
after partial cooking—in an air-tight vessel, sealed when hot, so 
asto leave a partial vacuum within ; of these the list seemed almost 
endless. Probably in no country is this mode of preservation 
more extensively in use than in the United States. Only afew 
of the more important and characteristic exhibits can be men- 
tioned. The Wilson Packing Company, of Chicago, Illinois, 
sent excellent beef, both fresh and corned, deprived of bones and 
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TARGET No. 41 AFTER IMPACT OF SHOT. 


that the point of the shot is about an inch into the iron of | 
this plate, and still has about 7in. of iron in front of it, | 
which iron, being cracked and bent, would offer a greatly | 
diminished resistance to further penetration. 
The horizontal beam at the of the back of the 
target-—E in Figs. 3 and 4—is crushed and split into 
ribands—and as a natural consequence the}bolts holding 
the rear plate to the next horizontal beam behind, having 
gone back with the plate, project in the rear—as shown in 
Figs. 2, 3, and 4—to an extent of about 3}in. in the three 
bolts opposite to the blow, and 14in. in the two right and 
left of these three. The whole target structure is a little 
sprung and shaken. The effect must be considered very 
ood. The gun has done perhaps rather more than would 
estimated, though sufficiently near it to show how good 
an idea may eke formed by calculation. The Royal 
Laboratory projectile, which had been made without studs 
and with an ogival head of 13 diameters radius, was not 
fired. The committee, basing their opinion on experiments 
conducted many years since, when heads of 1 diameter.and 
1} diameters radius were tried, either did not expect much 
advantage to be ssed by the sharper point, or they 
did not consider that a spot on this target could be profit- 
ably devoted to the object of tomparing different forms of 
heads, which, if dedeak, might be done on a smaller scale. 
The value of such an experiment, however, would in our 
opinion be that it would furnish a more complete relation- 
ship between all the experiments carried out in this coun- 
try and those at Spezia and elsewhere abroad, and we 
could have wished that it had been done. Knowing 
that the opinion is held strongly in the Royal Labora- 
tory that their shot would penetrate better with the 
sharper point, and that this point is, we believe, univer- 
sally adopted abroad, we cannot be sure that we are not 
placing ourselves at a disadvantage by not using it, and 
the experiments on the points of 1 diameter and 14 diame- 
ters do not necessarily apply to the question between 14 
and 13 diameters. The tangents to the points of these shot 
make angles of 120 deg., 96 deg. 24 min., and 88 deg. 50 min. 
respectively, which show, no doubt, a more apparent dif- 
ference between the 1 and 14 than between the 14 and 13 
diameters ogival head. ; 
Later in the day a blind common shell was fired from the 
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VIEW OF CRACKED AND BULCED BACK PLATE 
OF TARCET OPPOSITE POINT OF IMPACT. 
BEAM ENDS OF A’. A.ARE SHEWN AS IF CUT 
AWAY TO ENABLE CRACKED TARGET FLATE 
TO BE SEEN. 

BOLTS 8.8.6. ARE STARTED ABOUT 3z INS 
OWING TO BEAMS iN FRONT OF D BEING 
CRUSHED UP AND SPLIT. 


pressed into compact blocks entirely filling the cans, which were 
made of rectangular cross section and slightly tapering, so that 
the blocks of meat come out easily and are sliced for use ; ham, 
beef, tongue, &c., are put up in the same way. Richardson and 
Robbins, of Dover, Delawarr, showed boneless cooked hams, in tin 
cans of shape to receive them without distortion. J. Winslow 
Jones, of Portland, Maine, exhibited some cans of roast beef, with 
the certificate of the inspecting officers of the United States navy 
that these goods were a part of a lot received and inspected at the 
New York Navy-yard in 1872, shipped to Yokohama, Japan, by 
sailing vessel in October, 1873, re-shipped by U.S.S. Hartford 
in 1875, received at New York in November, 1875, re-inspected 
in April, 1876, and found both sound and good. Fish of various 
kinds is extensively used in this form, salmon preserving better 
than almost any other its firmness and peculiar flavour. The 
salmon of both the Atlantic and Pacific coasts is used, but espe- 
cially the latter on account of its immense abundance and excel- 
lent quality. J. W.and Jno. Cook, of Clifton, Oregon, sent 
Columbia River salmon in fine condition. Lobster is another 
favourite material for canning ; that from Machias Bay is pre- 
served on a very large scale at Portland, Maine. Further Sovti. 
the waters of the Chesapeake Bay furnish the largest and best 
~— of oysters. L. McMurray, of Baltimore, and the Anna- 
polis Canning Company, both of Maryland, sent great piles of 
their canned oysters, but there are many other houses engaged 
in the same business. In the middle Atlantic States of New 
Jersey, Pennsylvania, Maryland, and Delawarr, lies the great 
region for the production and preservation of table v bles. 
Of these, some of the best for canning are comparatively little 
known and used in England. Best of all, for its well marked 
and thoroughly preserved flavour, is the tomato, generally cooked 
by stewing, and when canned requiring only to be warmed over 
to be fit for immediate use. As an ingredient of soup, and an 
addition to all forms of stewed meat, as well as independently as 
a table vegetable, this deserves to be more used in Northern 
Europe than it is. Green corn—that is, Indian corn scraped 
from the ear—after boiling in the young or milky stage, is also 
largely preserved, but requires more care to avoid toughness. 
Okra or gombo, the mucillaginous pods of a malvaceous plant 
much cultivated in the Southern States, is also put up in cans, 
sometimes by itself, sometimes mixed with the other vegetables 
named; okra and green corn, okra and tomatoes, tomatoes and 
corn, and “succotash,” a mixture of corn, tomatoes, and white 
beans, being often met with. Green peas are also much used, 
bearing preservation well, alone or in admixture, the main 
— being the selection of those young enough to remain tender. 





80-ton gun at an old 8in. unbacked plate, which was com- 


ese vegetables are in the United States almost always put up 
in tin cans, but fruit is partly so treated and partly preserved 
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in glass jars with covers capable of bong made air-tight, 
Amongst fruit the peach holds decidedly the place, the best 
specimens of preserved peaches being, after the lapse even of a 
year or two, with difficulty distinguished from the fresh fruit. 
Pears, apples, quinces, and the various small fruits, including 


Down, Delaware, United States, and Crosse and Blackwell, of 
| London, were the chief exhibitors under this head, 

| In the Canadian section there was an interestin specimen of 
|} pemmican, made from dried moose flesh, mixed with berries, and 
| preserved with the fat of the moose, sent from British Columbia. 





cranberries, as well as pine-apples from the West Indies, are also | It had been sewed up in a piece of untanned moose skin. 


much used. Richardson and Robbins, of Dover, Delawarr, the 
Annapolis Canning Company, Selser and Brother, of Philadelphia, 
and especially Ella Haller and Co., of New York, display peaches 
and the other fruits in splendid condition. An American firm, 
founded by Gail Borden now many years ago, also manufactures 
largely, and exhibited an extract of beef like that known as 
Liebig’s, and the largely-consumed “condensed milk”—likewise 
shown in the Swiss and English sections — both put up in 
sealed tin cans. 

Of foreign countries, France sent the choicest products in 
the way of preserved food in cans and glass jars ; the latter 
serving to display finely the huge asparagus, mushrooms, and 
celery, and the fully preserved colour of the green peas, haricots, 
&c.,of A.Dione and Alphonse Biardot, of Paris, and several other 
houses. Lamarche, of Paris—former house of Louis, at Stras- 
bourg—had paté de foie gras more perfectly preserved than for- 
merly, by the use of a sealed tin can, which, however, fits snugly 
into the terrina, which alone is seen on the outside. Pettur and 
Paillard, also of Paris, presented a can of very moderate dimen- 
sions, holding what they call a “complete ration” for four 
men, and intended for the use of soldiers on the march, explorers 
in wild countries, &c. It contains preserved meat, bouillon in 
concentrated form, and dried and compressed vegetables, the 
whole requiring only warming, after addition of water, to make 
a palatable stew. 

Nieuwenhuys, jun., and Co., of Amsterdam, Holland, sent a 
very fine collection, both of meats and vegetables, in tin cans 
and glass jars, the game teal, plover, thrushes, &c.; and 
amongst vegetables the cauliflower, green peas, and endive, 
and various other material for salads, being particularly note- 
worthy. Preserved buttermilk was also shown, but in what con- 
dition is not generally known. Z. Wikstrom, of Sweden, and 
Chr. Aug. Thorne, of Norway, had also varied and good assort- 
ments of canned provisions, especially meats. 

Manhold, of St. Petersburgh, exhibited caviare in sealed cans. 
Garcia y Pinon, of Corsica, Spain, sent the well-known pre- 
served beef, fowl, pigeons, &c., and in addition conger eel, and 
a number of specially Spanish fish, beside the squid or small 
cuttle-fish “preserved with itsink.” The Canadian Meatand Produce 
Company of Sherbrooke,Quebec, exhibited a great variety of meats, 
including sundry ready prepared dishes, such as “lamb and green 
peas,” “& la mode beef,” “giblet soup,” &c. The, in England, 
well-known Australian firms producing preserved meat have done 
themselves much credit and attracted a good deal of attention 
from Americans by their important exhibit of mutton, beef, 
kangaroo soup, &c. Those from the Melbourne Preserving Com- 
pany and Sydney Meat Preserving Company, and the extract of 
meat from E. M. Bagot of South Australia, deserve particular 
mention. 

There seems to be nothing new developed as to the process 
itself of canning. The ‘details as to the precise temperature of 
the bath used to heat the cans before sealing, time of exposure 
in this, &c., vary a little in different hands, but the general plan 
is the same with all. There are one or two improvements, how- 
ever, in the form of the containing vessel. One of the best 
glass jars for preserving fruits is the invention of a woman, and 
recently patented. The patentee, Ella Haller of New York, has 
three forms of jar, but the latest and best of these consists of a 
cylindrical jar with wide neck, outside of which neck there is a 
flat bearing surface for a ring of india-rubber to be borne upon 
on closing the jar by the outside flange of the glass cover fitting 
over the neck. The middle portion of the cover or stopper 
passes down inside the neck, and here a screw connection is made 
by segments of a coarse screw thread blown in the glass of the 
stopper and engaging beneath studs or knobs blown on the inside 
of the neck. The stopper is blown hollow, holding several 
ounces of fluid in the case of jars of common size, and 
a small opening in the centre of the lower face of the 
stopper communicates with this cayity within. On pouring 
previously heated fruit and syrup into the jar; the hollow 
stopper is also filled with hot syrup or fruit juice, and then 
quickly inverted and secured in its place. As the whole cools, 
the contents of the stopper gradually run down into the jar, 
securing the complete covering up of the fruit with liquid, and 
preventing the upper portion of the fruit becoming dry, candied, 
or unsightly. A really splendid collection of various fruits per- 
fectly preserved in such jars of unusual size —seven gallons 
each—attested the excellence of the results obtained. 

In the French department Peltier and Paillard, of Paris, 
exhibited two capital modifications of the common tin can, 
intended to render the usually troublesome and disagreeable 
task of opening it an easy one. In the first of these, the lid or 
cover has the margin turned over for about a tenth of an inch, 
so as to slip on upon the can itself, like the cover of a pill-box- 
lid ; a hoop, not directly connected by solder, but a simple strip 
of tinplate, a third or half an inch wide, and long enough to 
rather more than encircle the top of the box, is united by a 
slender line of solder on the one side to the can, and on the 
other to the lid. The end of the strip remains free for three- 
quarters of an inch or so, and this end being taken hold of by a 
pair of pliers, or even by a knife pressed against the thumb, the 
strip peels off quite easily, leaving the lid free. In the second 
form of can the cover rests on the top of the box, and is 
soldered directly to it underneath ; at one pvint the cover pro- 
jects over for about three-quarters of an inch by the same width. 
When the can is to be opened this projecting ear is taken hold 
of by a slit cut down the centre of a straight and stout wire of 
galvanised iron, which wire at the other end is twisted into a 
handle, and being turned round and round, rolls the tin lid upon 
itself, stripping it off without tearing from the can. 

It is difficult to obtain general statistics, even for the United 
States, of the production of the various forms of food preserved 
by this important process of “ canning,” but some idea may be 
formed of the great scale upon which the process is applied by 
the isolated statements that the Erie Preserving Company, of 
Brant, Erie county, New York, a comparatively new firm, devot- 
ing attention mainly to vegetables, made up about 40,000 cans 
last year ; that a single firm in Delaware has turned out pre- 
served peaches alone during the peach season at the rate of 
10,000 cans per day, and that a few years ago the industrial 
problem of how best to utilise the vast accumulations of tinplate 
scrap from the manufacture of the cans assumed no small mag- 
nitude, and was discussed with much interest. One of the most 
successful solutions was found in the solution of the tin—the 
most valuable part of the scrap—by the aid of chlorine gas in 
large close vats, the chloride of tin becoming available for 
dyers’ use. 

The partial exclusion of air by a layer of fat, enabling meat to 
be kept in loosely closed jars—the so-called “ potting” of meat 
—holds a very subordinate place, and was not very extensively 
represented in the Exhibition. Richardson and Robbins, of 


Finally, the chemical removal of oxygen from the small 
amount of air left in a closed vessel, by means of sulphurous acid 
or sulphites, was attempted by a few exhibitors, For a number 
of years past a solution of sodium sulphite has been sold in the 
United States at a pretty high price, under the name “ Spear's 
Preservative Fluid,” a small spoonful of which poured upon 
fruit, jam, &c., in glass jars, closed air tight, but closed without 
the necessity for previous heating to produce a partial vacuum, 
aided in preserving the contents of the jar from mould or decay, 
without giving much distinctly perceptible taste. 

Medlock and Bailey’s bi-sulphate of lime, to be used in pre- 
serving meat either by continued immersion, or by dipping once 
or twice a day, and hanging up in the interim in fresh air, was 
exhibited by Williamson, an American manufacturer of the salt, 
under the English patent. 

Holgate and Tupper, of Oskhosh, Wisconsin, showed tomatoes, 
green maize, and other vegetables, with some meat, apparently 
in a very good state of preservation, in glass jars containing a 
watery solution of sulphurous acid so weak that the smell 
cannot be detected. The process used was said, by the 
exhibitors, to consist in burning a small quantity of a mixture of 
sulphur and charcoal in a confined space, such as—operating on 
asmall scale—that of an empty hogshead, in which space are 
suspended the substances to be preserved, while an open vessel 
of water is placed at the bottom. The combustion lasting but 
about three or four minutes, the hogshead and its contents are 
left undisturbed for two hours, in order that absorption of the 
gas may take place. At the end of that time the meat, vege- 
tables, &c., are placed in the jars intended to contain them, and 
the water—which has absorbed some sulphurous acid—poured in, 
and the covers put on in the cold. If the seemingly very weak 
solution used can really be relied on for satisfactory results, 
which appears to demand further proof, much simpler means 
for preparing the solution and exposing the materials to be 
preserved to the influence of sulphur dioxide could readily be 
devised. 








LEGAL INTELLIGENCE. 


(ROLLS COURT, February 2nd, 1877). 


LonvDON PorTLAND CeMENT CoMPANY v. GOSTLING,— 
TRADE Mark. 

THE proceedings in this application which we give below at 
length, will be found interesting at this time. 

Mr. WARMINGTON, who appeared for the company, said this is 
a motion for a declaration of ownership. What we have done is 
this. The applicant, Mr. Gostling, applied to be registered as the 
proprietor of the trade mark; and the applicants on this motion, 
the London Portland Cement Company, Limited, duly entered an 
opposition and prepared and submitted a special case as provided 
by the rules, 

MASTER OF THE RoLts: You can come by a motion to expunge. 

Mr. WARMINGTON : I am bound to say a similar application was 
made to Vice-Chancellor Hall, and he directed a special case, 

MASTER OF THE RoLis : That is what was intended. 

Mr. WaRMINGTON: Yes, but who is to settle the special case? 

MASTER OF THE Rotts: The Registrar, that is provided for by 
the 45th rule. I am told he has forty to settle, and he will have 
had some experience by the time your turn comes. 

Mr. WARMINGTON: We want to get our opponent before him and 
we cannot. The applicant for the trade mark won't come before 
the istrar. 

Mr. E. Forp: My friend is wrong, of course he has been 
before the Registrar. 

Mr. WaRMINGTON: The way the matter pinches us is this— 
that although he has not got a trade mark, it has been advertised 
in the “‘ Journal,” and he has been using that very trade mark. 

MASTER OF THE RoLis: You may bring an action against him 
if it is yours; this Act does not stop that. The rules don’t 
stand in your way. 

Mr. WARMINGTON: We have brought this application for a 
declaration of ownership. 

MASTER OF THE ROLLS: The regulations were framed so that 
the Court should not hear the facts, but that they should be 
heard before the Registrar. I have no doubt, if there were very 
difficult matters to be determined, he would in some way send it 
before the Court. 

Mr. E. Forp: The 17th Rule provides what has been done 
in case of disputed facts. 

Mr. WARMINGTON then read the correspondence which had passed 
between the parties and the office, after which 

The MASTER OF THE ROLLS said : You see, Mr. Warmington, at 
that time the Registrar had not got any directions from the Com- 
missioners. He afterwards applied for directions. The Actis not 
yet in full operation. He is excessively busy with the enormous 
number of applications, and, of course, at first it will be so. 
When the Act has been in force for some time, they will be fewer 
in number. The regulations say it is to go before the Registrar— 
of course he is very busy just now, because there are many 
thousands of applications, but when June comes they will not be 
somany. He will then settle the case for you; and in case there 
is a serious conflict of evidence, he may say, ‘‘ Go to the Court and 
get instructions,” and I dare say he will do that because he is not 
a judge and jury to decide a conflict of evidence, and I have no 
doubt he will say, ‘‘I cannot settle your special case; you must 
go to the Court.” 

Mr. WARMINGTON : That is what he says in this letter; but I 
ask you whether you consider this case has arrived at that stage ? 

MASTER OF THE RoLts: But he must not do-that until he sees 
whether he can settle a special case. It may be when you go 
before him he may think there will be no difficulty in finding the 
facts. 

Mr, WARMINGTON : There may be great difficulty. I don’t think 
my friend and I could undertake to settle a special case, 

MASTER OF THE ROLLS: My impression is that it is your duty to 
get a formal decision under the 44th Order. The 44th Order is 
sufficiently clear to show what it means. If you go before the 
Registrar, and he says it is a case in which witnesses must be exa- 
mined, and examined on oath, and if he cannot settle a special 
case, he will send you back to the court to make some other order ; 
and then you must apply by motion or summons, under the 43rd 
and 44th Order, for the court to direct it to be tried otherwise 
than by a special case. But you have not got as far as that yet. 

Mr. E. Forp: It is very unsatisfactory, at all events, to try 
this on motion. 

MASTER OF THE ROLLS : If you both agree now that this is a case 
that the Registrar cannot settle—that the evidence is of such a 
character that it must be taken upon oath and by examination and 
cross-examination before the Court, I will give the direction under 
44th Order. 

Mr. E. Forp: I don’t think we shall agree upon a special 
case, 

MASTER OF THE ROLLS : It is not enough tirat you will not agree, 
but that it is a case that the Registrar cannot properly settle. He 
may settle it although you may not agree. 

Forp: It appears that he has not attempted to 








settle it, 





MASTER OF THE ROLLS : Because he has not had time yet. Until 
the time limited for receiving applications has expired his time is 
— fully occupied, He cannot settle the disputed cases until 
the undisputed ones are disposed of. Then do you both agree that 
it is not a case which the Registrar can settle ? 

Mr. WaRMINGTON : Yes, 

Mr. E. Forp: Yes, 

MASTER OF THE RoLts: Then I will give directions under the 
44th Order. I will assume the Registrar has declined to settle a 
special case, use he feels he cannot properly do so. Then the 
question is, how shall it be tried ? 

Mr, E. Forp : Then there is this objection against trying by 
motion, that it is a trial of a right, and we cannot get production 
of documents. We applied in Chambers, but they said—* This is 
not the hearing of the cause, and you cannot have production, 

use we have no jurisdiction to grant such a thing.” Therefore 
it is most important that this should be treated as the hearing, 

Mr, WARMINGTON: But it is not meant that the cuglieent 
should have all the expenses of an action. 

MASTER OF THE ROLLS: No; but it is meant that there should 
be all the facilities the law gives for trying a right. 

Mr. WARMINGTON : Yes; I quite agree. 

Mr, E, Forp: I should think an action to restrain the use 
of the trade mark would be the proper form. My friend says we 
are using this trade mark wrongfully. If he brings his action to 
restrain us, we shall be ready to meet him. I am the applicant, 
and up to the present time using the trade mark. 

MASTER OF THE Rotts: Well, I will put it in this form : Both 
parties admitting that the Registrar requires the rights of the 
parties to be determined by the Court, and that it is nota case in 
which we can properly, by reason of the conflict of evidence, 
settle a case, then I direct an issue to be tried who is entitled to 
the trade mark, 

Mr. WARMINGTON : The only difficulty is looking at the Rules, 
which say that applications are to be made in a summary way. 

MASTER OF THE RoLis : By motion or summons, 

Mr. Wakmineton: Yes. If your lordship will put the issues 
in the form of a summons, we can bring it on as an adjourned 
summons. . 

MASTER OF THE ROLLS : That won’t help you, because you will 
get into the list, and I shall never take an adjourned summons 
with witnesses on a non-witness day. 

m.} WARBMINGTON : I am quite content with the materials as they 
an 

Mr. E, Forp: Until my clients get the production of docu- 
mente they cannot tell, 

MASTER OF THE ROLLS; I can order the production of documents, 
and I make that order now. Do you want documents too, Mr. 


bat ag ol 
Mr. WARMINGTON : Yes, 


MASTER OF THE RoLis: Then both sides must make the usual 
affidavit of documents. 1 will put it in the form of a summons, 
and will treat it as adjourned into Court. That will be giving a 
direction under the 44th Order; both sides having made these 
admissions, 








A SUPPRESSED MEMORIAL. 


Tue following memorial, pre 1 by some fifty of the 
leading engineers of the Public Works Department of the 
Bombay Presidency will repay perusal. It was never 
submitted to the Indian Government, for reasons which 
we have fully explained in another place :— 


To the Right Hon. Lord Lytton, Viceroy and Governor-General 
of India in Council, 


The Memorial of the undersigned Civil 
Engineers of the Bombay Public 
Works Department. 

Humbly showeth,—That the Government of India, by their 
Public Works Circular No. 49, of 15th August, 1876, have been 
es tu re-open the question of salaries as regards the Royal 

ngineer Officers of the department, and therefore your memo- 
rialists trust that consideration may be extended to their class, in 
accordance with the views graciously expressed in the concluding 
paragraph of a previous circular, No, 84, of 6th October, 1869, as 
ollows :— 


(3) The Government of India unreservedly declares its com- 
plete dence in the body of Civil Engineers in its 
service. It has long been, and continues to be, the 
desire of the Government of India to recognise their 
merits and just claims as fully as those of any other 
class of its officers, and its appreciation of them is 
sufficiently proved by the large addition to the number 
of Civil Engineers employed under Government during 
the last few years. 

* Further, so far from there being at the present time any 
disposition to depreciate the value of the services 
of the Civil Engineers, the Government of India has 
lately had before it proposals, which it is hoped will 
take early effect, for improving their position generally, 
and placing them, in respect to thew emoluments, on 
precisely the same footing as all ether officers employed on 
the same duties.” 


The above was followed by Government of India Public Works 
Department Notification, No, 341, dated 8th October, 1870, which 
states— 

“That the co-existence of two systems of remunerating officers 
of the Engineer Establishment of the Public Works 
Department, viz., by giving a staff salary to military 
officers in addition to military pay and allowances, and 
a consolidated salary to Civil Engineers, has led to 
serious and anomalous inequalities of pay.” 


Further, it,sets forth revised rules, of which No. I. provides 
that consolidated salaries be adopted in all classes and b 
Very important exceptions are, however, introduced by Rules XIL., 
XII, XIV., and notwithstanding the increase in consolidated 
salaries granted by Rule II, the result has been that after six 
years the anomaly stands not only substantially undiminished, but 
even in many instances largely augmented, owing to the slowness 
of departmental as compared with military promotion. 

Without going into further details as to the mode of the revision, 
or entering into the principles of the case, the clear enunciation of 
which by the Government of India is gratefully acknowledged, the 
serious extent of the anomaly as still existing, may be seen from 
the annexed comparative statement of salaries drawn by military 
and civil officers of the Engineer Establishment, taken from the 
Official Annual List of the Bombay Public Works Department, 
dated 1st January, 1876. This shows that the percentage of excess 
in military salaries over those of Civil Engineers varies from 57 
to 11, the larger excesses occurring in the majority of cases, 

It may further be expected that those military officers who made 
choice of the consolidated scale, and are thereby at a disadvantage 
as regards salary when compared with their brother officers, will 
revert to the old rules, under the fresh choice which is now being 
allowed to all of, and below the rank of major, and that thus the 
anomaly will be aggravated. 

Further, there can be no doubt, looking to the figures of the 
statement, that Royal Engineer Officers entering the department 
in future will generally choose the old rules, so that there seems 
no prospect of a mitigation of the anomalous inequality, but, on 
the contrary, the admitted evil of the dual system will be per- 
petuated. ; 

In conclusion, seeing that the fresh choice which is now being 
allowed to Royal Engineer Officers will augment their already 
existing advantages, and therefore, relatively, the disadvantages 
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under which the Civil Engineers are labouring, it will not, it is | emoluments being placed on the footing of equality contemplated 
hoped, be deemed unreasonable that the latter class should now | by the Government of India, : 
solicit a reconsideration of their case, with the view to their; And your memorialists, as in duty bound, will ever pray. 


Comparative Statement of Salaries drawn by Military and Civil Officers of the Engi Establishment, Bombay Public Works 
Department, taken from the Official Annual List of 1st January, 1876. 


Nores.—1. The letter ¢ denotes that the salary drawn is consolidated, with addition of military net pay. In all other cases the salaries drawn by 
military officers are under the old rules, i.¢., staff salary in addition to military pay and allowances, with maximum limit. 
2. Special and acting allowances and house rent are excluded as having practically the sume bearing on both classes. 
3. Officers absent on furlough, &c., or transferred to other governments or departments are excluded. 












































| 
Military. Civil. | ." 
ge 82 | 
. ® | 
3 ig £8 | 
g \AS A | 
. , 2 || 
ell ee Glide 
Public Works Department rank. Military rank of gsea| se (8 he} Remarks. 
present incumbent. 4.° q.: lne z } 
pa] pe 1288 
5 aa ia8 
4 q| 3 | 2x 4 4 
a 8 Saxo | 
S 5 imasa | 
= a if a°6 | 
Yhief E: or, Ist class .. Major-General, R.E. .. | c 2804 2500* | 12 | * There are no civil incumbents of these classes or 
Chit Saginem, : F | grades, but the amounts shown thus (*) are the 
} } civil consolidated salaries allotted to them. 
Do. 2nd class.. Colonel, R.E... ¢ 2034 2000” | 1b 
Do. Srdclass.. .. .. .- | Lieut.-Col. RE... .. | 2002 | 1800*/ 11 | as ; 
Superintending Engineer, Ist grade .. | Major-General, R.E. .. | 2065 1600" | 29 1 Superintending Engineer, 1st grade, Colonel R.E., 
| j absent on furlough. 
Do do.t Temporary .. | Colonel, R.E. 1879 | 1600°| 17 t Substantive, 2nd grade. 
Do. do. 2nd grade .. | Do. 1752 1350* | 30 | 
Do. do. do, oe | Do. 1752 1350" | 30 
Do. 3rd grade. Temporary.. | Do. 1593 1100* | 45 eae r ° ‘ 
Superintendent of Works, and Ist grade } | § Superintendent of Works, Western Indus, for which 
Executive Engineer .. ae ++ «+ | Ldeut.-Colonel, R.E.§.. 1543 1000+ | 54 | Rs. 50 extra is drawn. 3 s 
Superintendent of Works, and 2nd grade | | || Superintendent of Works, Eastern Indus, for which 
Executive Engineer -e ee oe | Major, R.Ei .. ¢ 1082 — | ~ Rs. 50 extra is drawn 
| | t Superintendent Kurrachee Harbour Works. 
Executive Engineer, Ist grade Do. R.E. ¢1132 050 19 1 Executive Engineer, 1st grade, and Major R.E. 
;1 Do. do. Civil Engineer, absent on 
| H furlough. 
Do. do. Lieut-Colonel, R.E. .. 1493 —- | 57 
Do, do. Do, os 1493 — | 57 
Do. do, Do. 1493 —_ | 57 
Do. do. Do. 1193 — | 26 
Do. do. Major, R.E. .. .. «+ | 1240 — | 81 
Do. do, Lieut.-Colonel, K.E. .. | 1493 — | 8 , — ; 
Executive Engineer, 2nd grade Major, R.E. .. .. .. |e 982 800 | 23 2 Executive Engineers, 2nd grade, 1 Major and 
| | 1 Captain, R.E. absent on furlough ; and 
Do. do. Do. 1082 800 | 35 | 1 Executive Engineer, 2nd grade Major, R.E. trans- 
| | ferred tv Government of India. 
Do. do. = Do. 1082 800 35 
Do. do. + | Do. 1082 800 | 35 
Do. do. : Do. é 1082 _ | 35 
Do. do, + | Do. er ae c 982 — | 23 
Do. do, .. |Captain,RE. .. .. 933 - 16 
Do.¢ du. . | Lieut.-Colonel, R.E. .. | 1143 — | 4 q teaipeney Ist grade, but drawing salary of 2nd 
| | grade. 
Executive Engineer, 3rd grade . | Captain, R.E. 833 659 | 28 2 Executive Engineers, 3rd grade, Captain, R.E., 
| absent on furlough. 
Do.** do. Do. oo ee 833 650 23 
Do. do, Do. ++ «+ Je 790 650 22 baad ro a 2nd grade, but drawing salary of 2rd 
grade. 
Do. ** do. Lieutenant, R.E.. .. |¢ 720 650 ll 
Do, ** do, 2 Major, R.E. .. .. «.. |e 932 650 43 
Do. do. .. | Captain, R.E. oe. we 833 - 28 
Do. do. .. | Captain-General list .. 815 - 25 
Do. do. .. | Captain, R.E sa we 833 _- 28 
Executive Engineer, 4th grade . | Lieutenant, R.E. -- |e 620 550 13 
Do. do. aa Do. Honorarytt 550 550 a tt Draws same salary as a civilian of same grade. 
Do. do, . |Captain,R.E. .. .. |c¢ 690 550 | 826 1 Executive Engineer, 4th grade Civil Engineer, 
| } absent on furlough, and 1 Executive Engineer 
j | transferred to Bhownagar state. 
Do. do. —_ _ 550 | a 
Do. do. od _ 650 — 
Do. do. — a 550 - 
Do. do. — — 550 _ 
Do. do. -- — 550 — 
Do. do. ee «2 _ a 550 -—- 
19 Assistant Engineers, Ist grade .. .. | Lieutenant Honorary.. 450 450 = Draws same salary as a civilian of same grade. 
| 1 lst —_ Assistant Engineer Captain, Honorary. 
| | 1 lo. Civil Engineer absent on furlough. 
13 Assistant Engineers, 2nd grade _.. | Lieutenant, R.E ss 465 350 33 1 Assistant Engineer, 2nd grade Civil transferred to 
Government of India. 
Assistant Engineer, rd grade... .. .. | - - 250 | — | No Royal Engineer Officers or Cooper's Hill Civil 
Engineers appointed to this grade. 





Composition of Engineering establishment, Bombay, P. W. D. 1st January, 1876, including absentees on furlough or on temporary transfer :— 
Royal Engineers .. ae oe ‘ ee a ee es a PP ee oe « = 
Military Officers on General list és ee oe ee se be - ea ba in 1 
Do. Honorary Rank .. se + +. oe ee 3 
Civil Engineers _ « es ee oe es - os é ‘a “~ - 54 








Total 112 


INSTITUTION OF CIVIL ENGINEERS. 


| which, in the case of engines of from 6-horse power to 20-horse 





Tue eighth ordinary meeting of the session 1876-77 was held on 
Tuesday evening, the 30th January, Mr. George Robert Stephenson, 
president, in the chair, The paper read was ‘‘ On the Combustion 
of Refuse Vegetable Substances for Raising Steam,” by Mr. John 
Head, Assoc. Inst. C.E. 

Hitherto there had been no opportunity of testing the value of 
such materials as straw, reeds, cotton stalks, brushwood, megass, | 
&c., as fuel for steam boilers, from pre-conceived notions in favour | 


| power, were about din. in diameter, and 18in. long, placed at a 
| minimum distance of fin. apart ; but the upper roller was capable 
| of rising, so that the distance between the rollers could be increased 
| to lfin. The under roller was set in motion by a strap from the 
| crank shaft of the engine, and both rollers, being connected by 

wheels with long teeth, made about forty-five revolutions per 

minute ; when the engine was getting up steam, the lower roller 
was turned by hand with an ordinary crank. The rollers were set 


in a cast iron frame, fixed to the boiler by a hinge. To the front 


of coal and wood, the use and efficiency of which were well known. | of this frame was attached a trough for holding the supply of 


But, in Hungary and South Russia, India, Egypt, the west and | vegetable fuel. To test the practical value of the apparatus, and 
south of Italy, South America, and New Zealand, where coal and | i costve at the best promt of heating custaas died the best 
wood were scarce, the only way in which steam could be applied | position for the automatic feeding arrangement, three engines, each 
was by the employment of refuse vegetable products. | of about 10 nominal horse-power, were constructed by Messrs. Ran- 
In 1872 experiments were made by the author and the late Mr. | somes, Sims, and Head. Thusit had beendetermined that, whereas 
Schemioth, a Russian engineer, with a 1 tive boiler adapted to | for coal the areas of the grate, the fire-box and the tube surfaces 
a portable engine, in order to perfect the combustion of straw and | were 0'62 square foot, 2°38 and 15 24 square feet respectively per 
other refuse. It was decided to inject the fuel automatically into | nominal horse-power, these dimensions were, for vegetable products, 
the furnace, by an apparatus not unlike the feed motion of a chaff | 0°93 square foot, 4°3 and 21°82 square feet per nominal horse- 
cutter. The chemical composition of various materials, in their | power. Also that tubes 2}in. in diameter gave better results in 
ordinary air-dried condition, having been stated, the average pro- | the consumption of vegetable refuse than tubes 2iin. or 3in. in 
portion of caloritic effect found in practice to exist between coaland | diameter, the size usually employed in the boilers of portable 
other products, when used as fuel, was shown by the following | engines adapted for coal. It was next ascertained that when the 
figures :—Thus, 1 1b, of good coal, or 2 Ib. of dry peat, or 24 1b. of | fuel was injected into the fire at 5in. or Gin. from the top of the 
dry wood, vr 2/; Ib. to 31b. of cotton stalks, brushwood, or megass, | grate bars, the greatest y was obtained, there being a 
or 3} 1b, to 3 lb. of wheat or barley straw, would evaporate 8 lb. of | more rapid combustion with less smoke than in any other position. 
water in an ordinary tubular boiler. From calculations it appeared | The combustion could be maintained with vegetable refuse con- 
that in England it would be five times as costly to use straw as to | taining more than the natural amount of moisture, by forcing the 
use coal under steam boilers, But these figures were materially | fuel into the hottest part of the fire, and by supplying it 
altered in the countries named, where the cost of coal would be | alternately on the right and left-hand sides of the fire-box, so that 
three and a-half times as much as that of straw. Taking an agri- | the fire on one side was always clear and bright. To prevent the 
cultural engine at 12 effective horse-power, and the ption of | deposit of silica and slag on the grate bars, the most efficacious 
straw at 20 1b. per horse-power per hour, the produce of straw per | system had been proved to be the use, underneath the grate bars, 
acre would enable the engine to work from twelve to eighteen | of a sliding rake with five or six teeth, according to the width of 
hours. = the fire-box; the top of the teeth projecting about 2in. above the 
A description followed of some of the earlier means by which | bars. When the tubes were furred, a steam jet, consisting of a 
straw had been burnt under steam boilers; as in Russia, by an | wrought iron pipe with a brass rose at one end, was inserted 
adaptation of a brick furnace in a ie to the boiler of an ordinary | through the flap in the front of the boiler, and the whole of the 
portable engine, andin Hungary and in Wallachia, where a modifi- | silicious deposit was blown through the tubes into the smoke-box. 
cation of that system allowed of a shallower pit being used. In | In an accompanying table the author gave the proportions and 
one of the most recent engines, which was capable of burning | weights of different portable engines, varying from 4 to 20 nominal 
almost every description of fuel, the fuel was forced, by a con- | horse-power, constructed on the system described, and fitted with 
tinuous mechanical feed, into the furnace in a thin stream in the | a single slide valve, a single feed-pump and a branch pipe from the 
form of a fan. The fresh fuel was practically held in suspension | exhaust for heating the feed-water. 
for a short time, which allowed the separate stalks to | Modificati of the apparatus for burning cotton stalks had 
immersed in the flames. The long pieces of straw, reeds, or brush- | been applied to a tubular boiler, constructed by Messrs. J. and H. 
wood had the effect of stirring up the half-burnt material in the | Gwynne, for supplying steam to a 12 nominal horse-power pumping 
furnace, and of keeping the whole in motion, besides permitting | engine in Egypt; also, for burning megass, or sugar-cane refuse, 
a free ingress of air. The apparatus, designed for feeding the | in the furnace of one of the’ tubular boilers of his Royal Highness 
refuse into the fire-box, consisting of a pair of serrated rollers, | the Khedive’s sugar mills in Egypt, constructed by Messrs, Eastons 

















and Anderson, The automatic feeding apparatus had likewise 
been adapted by Messrs, John Fowler and Co. to their steam 
ploughing engines, supplemented by a means for supplying vege- 
table fuel with a fork by hand, through an opening in the fire- 
box, fitted with a balance door, which closed immediately the fuel 
was inserted. The heating surface was much larger in these straw- 
burning than in coal-burning engines, while other alterations had 
been made—thus, the large driving wheels were in the forward 
xt of the engine, under the centre of the boiler; the winding 
rum was under the smoke-box, in front of the driving wheels; 
the steering wheele were attached to a wrought iron frame ex- 
tending behind the fire-box. This frame, besides carrying the hind 
axle, served as the sides of the trough for holding the straw to be 
erp by the rollers into the furnace. The apparatus was driven 
ya ee chain from the crank shaft. In Russia, during the 
year 1876, two of these engines, when ploughing 10in. deep, had 
consumed, on an average, about 6 cwt. of straw per acre. The 
mean produce was about 2750 Ib. per acre; dividing that quantity 
by 6721b.—the consumption in ploughing one acre—it was found 
that 4°09 acres could be cultivated with the refuse straw produced 
by one acre. Comparing this result with the steam plough trials 
at Wolverhampton in 1871, it would appear that 1 1b. of coal was 
equivalent to 4°17 lb. of straw. . 
The difficulty of obtaining reliable information as to the 
rformances of other straw-burning engines, which had been 
rought out both in England and in the United States, had pre- 
vented a general notice of all the varioys inventions being included 
in the paper. In conclusion, the belief was expressed that as the 
p el for mechanical appliances incre » 80 would the 
difficulties of obtaining the ‘‘best” qualities of fuel for steam 
boilers in rural districts. It was thought, therefore, that the only 
method of rendering the use of steam power universal, par- 
ticularly for agriculture, would be to construct the boiler of the 
engine so as to utilise the local supplies of combustible material of 
every kind. 








SOCIETY OF ENGINEERS. 

Tue first ordinary meeting of the Society of Engineers for the 
present year was held on Monday evening in the Society’s Hall, 
Westminster-chambers, Victoria-street. At the conclusion of the 
ordinary routine business, the retiring president presented the 
premiums of books which had been awarded to the following 
gentlemen for papers read during the past year, viz :—to Mr. 
Henry Davey, for his paper on the underground pumping 
machinery at the Erin Colliery, Westphalia; to Mr. C. E. Hall, 
for his paper on the conversion of peat into fuel and charcoal $ 
and to Mr. J. W. Pearse, for his paper on the ventilation of build- 
ings. The premiums having been awarded, he introduced to the 
members the president for 1877, Mr. Thomas Cargill, C.E., who 
proceeded to deliver his inaugural address, 


Mr. Cargill first expressed his thanks to the members for tho 
honour they had conferred upon him in electing. him president. 
After briefly alluding to the origin of the Society, and pointing 
out how it had gradually developed until it had attained its pre- 
sent satisfactory numerical, professional, and financial position, 
Mr. Cargill laid before his audience a résumé of the most interest- 
ing and important engineering events which had characterised the 
past year. In speaking of recent railway accidents, of which col- 
lisions between passenger and goods trains were the most fruitful 
cause, he was of opinion that, in spite of the block system or con- 
tinuous brakes, they would never cease until existing lines were 
doubled, and it was accepted as an axiem by railway companies that 
goois trains should never run on the same line of rails as passenger 
trains. Passing on to telegraphs, the president commented 
upon the very significant fact that during an interruption 
of the working of the section between Suez and Aden our 
messages to India had to be sent vid Russia and Persia, a state of 
affairs that, under certain circumstances, might be exceedingly em- 
barrassing. The supply of water to our towns, especially with 
relation to the metropolis, was not so satisfactory as it ought to be. 
What had very lately occurred at Richmond was very discreditable 
to sanitary legislation. No water company should be permitted to 
cut off the supply of a town, any more than a gas company should 
be allowed to plunge a town into darkness by discontinuing the 
supply of gas. The drainage and sewerage of towns was a problem 
which did not admit of a universal solution in practice, the condi- 
tions obtaining being widely different in different localities. The 
hands of both the administrative and executive- departments re- 
quired strengthening. After touching upon guns and armour- 
plates, and paying a tribute to the increasing value of steel, 
for which as a constructive material there was a great future, 
Mr. Cargill pointed out that one of the objects of the fore- 
going résumé was to indicate the extensive scope of the engi- 
neering profession, which, without any invidious comparison, he 
maintained was greater than any other. -The engineer was by 
profession and nature a cosmopolitan. His operations were not 
confined to any particular district or locality, but had the whole 
world for their field of action. The subject of the heavy loss 
of life and property by the recent storms and floods was discussed 
a little in detail. The great want of harbours of refuge and break- 
waters along our shores was referred to as a standing disgrace to 
us as a maritime nation and the first naval power in the 
world. The obstacle to their construction, well nigh insuper- 
able, was the enormous cost of these massive structures, 
and it was certainly the duty of the authorities to make 
some endeavour to ascertain whether some other principle 
might not be adopted by which so crying an evil might be remedied, 
Upon this question, the president briefly remarked that, six years 
ago, the society had awarded him a premium fora paper upon 
‘Floating Breakwaters.” It would be out of place to allude to 
the matter further at present; but his views were not only un- 
changed with regard to the efficiency and economy of those struc- 
tures, but confirmed by experiments, which he had since made in 
the sea, with large timber sections of the proposed form of floating 
breakwater. The prevention of such disasters as the floods had, 
for years past, entailed upon the country, ought to be taken in hand 
at once. The apathy shown in the matter was on a par with that 
displayed by orientals in similar instances. It was discreditable to 
the nation, anda reproach to engineers, that our rivers and streams 
were not held in better subjection, but were allowed to be masters 
where they ought to be good and useful servants. In one county 
alone, nearly £300,000 worth of damage wasdone. What was wanted 
was union and action. If necessary, Government loans ought to 
be forthcoming to help the funds for such a purpose. In conclu- 
sion, Mr. Cargill addressed a few words to those who might intend 
to become engineers. He did not attempt to mark out any special 
line of preparatory training, as there were plenty of colleges and 
schools where a good technical education could be acquired; but 
he would enforce upon his audience the absolute necessity of all 
intending engineers entering by the door, and not by the window. 
The days of rule of thumb were gone by, never to return. The 
profession had b an essentially scientific one, and its avenues 
were more stringently guarded than heretofore. The address was 
well received by an appreciative audience, and, at its close, a cordial 
vote of thanks was accorded to the president. 














THE West Cumberland Iron and Steel Works Company, on 
Tuesday turned the blast into the first of six new furnaces, and a 
week before started new horizontal pound densing engines, 
the largest in use, for rolling steel rails. The new furnaces are 
70ft. high, and 18ft. Gin. wide at the widest part, and are expected 
by Mr. Snelus, the manager of the works, to turn out between 500 
and 600 tons of iron per week. The average yield of the old fur- 








naces was about 350 tons. 
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HALL’S PATENT MULTIPLE-ACTION STONE BREAKER. 
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CRUSHING JAW. CUBINC JAW 





LONGITUDINAL SECTION 


Ix the well-known machines hitherto constructed on the 
“Blake” principle there are three distinct forces at work, 
operating to the fullest intensity at the same time, the two 
latter consuming an immense amount of power uselessly. 

These are (1) the power required to crush or break the 
material acting over the whole area of the jaws at the same 
time, and putting an excessive strain on the whole machine, and 
especially the shaft during one-third of the revolution ; (2) there 
is the work and strain due to the lifting of the heavy connecting 
rod and “motion” 250 times per minute, and the reversal of this 
mass 500 times per minute ; (3) there is the power required to 
compress a spring sufficiently powerful to withdraw the jaw and 
motion 250 times per minute ; and much depends on the perfeet 
action of this spring for the success of the operation of 
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In the machine we illustrate, which has been invented and 
patented by Mr. Hall, the Blake machine is, as it were, divided 
into two. Instead of one moving face two are employed as 
shown, and thus a perfect balance of parts is secured. One-half 
the strain is taken off the machine, because only one-half the 
crushing area is at work at any one time, as it will be seen that 
whilst the one jaw retires the other jaw advances; and it is 
claimed that there is a saving of fully 25 per cent. in the power 
required to work the machine. An improved form of jaw is 
introduced by Mr. Hall, which gives a better shape of stone 
with a less proportion of rejected stone at the screen end, and 
less waste of material through the breaking process. A distinc- 
tive feature in the new cubing jaw is that there are no alter- 
nate serrations or cross corrugations, which have hitherto formed 
the subject matter of all other inventions for cubing stone. 

The construction of the machine is so clearly shown in our 
engraving, that little description will be necessary. a is the 
steam cylinder, 74in. diameter by 8in. stroke, bolted to the 
bracket 7, which is made to contain the whole of the parts 
forming the engine, and bolted to the back, and on the top of 
the main stone breaker frame. The cylinder is really overhung, 
the piston rod and crosshead working in guides enveloped in a 
flattened tube casing, which is jointed through the guide bars, 
the top half is removable, and a lid is placed on the top to 
render the packing of the glands easy. 

The piston has three Ramsbottom rings, and the rod is of 
mild steel. The valve box 5 is placed on the top and flanged at 
an angle to receive the cover, which gives facility for the 
planing and getting up of the valve face. 
gun-metal and capable of adjustment. 
times steam jacketed. The valve spindle 6 is worked by a 
horizontal weigh-bar shaft, with equal-ended levers, one at each 
end of the shaft, and marked 6, 6, the first being coupled direct 








All the glands are of | 
The cylinder is some- | 


to the eccentric rod, the eccentric being keyed between the | 


frame and the fly-wheel on the multiple eccentric shaft and the 
second to the valve spindle. Two side connecting rods b b 
couple on to the crosshead, which is a pipe casting made in a 
girder form, a wrought iron shaft passing through this pipe 
casting with wrought iron collars 8* at each end to prevent the 
casting from splitting. 

The whole is completely boxed in, and of the working parts 
little can be seen. A neat governor arrangement'T, capable of 
adjustment for varying speed with equilibrium governor valve 
and starting valve combined, is placed at one side. The steam 
is supplied by a 2in. pipe. The piston speed is 300ft. per 
minute, equal to 220 revolutions of eccentric shaft. The valve 
, cuts off at 3 of the stroke. 

The india-rubber spring which is relied on in the Blake 
machine to withdraw the working jaw on the completion of its 
stroke is di with, and “ Hall’s patent draw-back motion ” 
substituted, which consists in coupling the rods X of the jaws 
by a cross lever Y, mounted on a stud at the end of the machine, 
thereby causing the advancing jaw to withdraw the other jaw. 

_ Drawing attention now to the improved construction of wear- 
ing faces, and to the cubing jaws invented by Mr. Hall, it will 





be seen that they are entirely different from anything befor® 
submitted to the public. The moving jaws J have a raised pro- 
jection J}, which is chilled on the top, cast across the face ; this 
is undercut at each side, and suitable faces let in, and held at 
the top at J*, and bottom J*, by wedges, or wedge-shaped bolts, 
which can be easily tightened without removing any part. The 
fixed jaws are also made in two, and each particular section or 
face can be reversed so as to present two wearing surfaces. 

The Hall stone breaker is] manufactured by the Saville-street 
Foundry and Engineering Company, Sheffield, and produces a 
ed excellent quality of broken stone, with a small expenditure 
of power. 








BLUNDELL’S “WATERWITCH” PUMP. 


THE immense advantage of Downton’s pump over the ordinary 
pump has led to its all but universal introduction on board ships 
for general service and fire purposes, and its efficiency has given 
the greatest satisfaction in all cases. Messrs. Blundell, of the 
London Copper Works, Limehouse, and Tidal Basin, Victoria 
Docks, who purchased Mr. Downton’s patent and trade rights in 
1866, have just invented a new pump which they call the 
“ Waterwitch,” an illustration of which we give. With this 
pump they claim at about half the cost of a Downton to give the 
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E? DQ, and therefore tne interio will only need removal 
when the piston leathers require renewal, which is very seldom. 

The action of the pump will be readily understood from the 
following description :—Upon the axle L being turned as indi- 
cated by the arrow, the crank C" lifts the piston P! and P? simul- 
taneously, by means of the rod R, and at the same time the 
pistons P* and P* are forced downwards, by the rod R* and the 
crank ©*, The spaces under P', between P? and P?, and above 
P*, will then be filled by the water lifting the valve S, and paas- 
ing through the passages B and the ports W? W‘ W°, and at 
the same time the water assumed to be between P! and P%, 
and P? and P*, will be discharged through the ports W! and 
W?, and up the passage B' through the valve D, and out of the 
nozzle Q. Upon the rotation of the axle L_ being continued, the 
action of the pistons will be reversed, and the like results will 
follow, the filling and discharging of the spaces being alternate as 
the pistons approach or recede from each other. 








THOMPSON’S SHIP’S WINDLASS. 


At page 95 we illustrate an improved ship's windlass, 
patented by Mr. W. B. Thompson, of Tay View, Broughty 
Ferry, N.B. The windlass, it will be seen, is very similar to 
that made by Messrs. Harfield and Emerson and Walker. The 
object sought to be attained is 
the measurement of the strain 
on the cable. This is effected 
inaverysimpleway. The pillarA 
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same delivery, that is to say, a din. “Waterwitch” would throw 
as much water per revolution as a 5iin. Downton of the usual 
stroke, and so on for other sizes. Thus the “ Waterwitch”’ has a 
delivery equal to three common single-acting pumps of similar 
stroke and diameter. 

Messrs. Blundell also claim an advantage for their new pump 
on account of its accessibility in the event of fouling or of 


| repairs being required, as all the valves can be got at from the 


outside, and no buckets are used. Another advantage is the 
small number of parts, the valves being reduced to four, and no 
foot-valve being required, and only two pump-rods and slides 

As the lower chamber is always charged with water, 
readiness of action is insured. As will be seen in the drawing, 
there are four pistons carried on two separate rods working side by 
side—only one of which is shown—through stuffing-boxes or 
hydraulic leathers in the pistons, and as is usual in Downton’s 
pumps. In Downton’s pumps, however, when the valvesget choked 
the pump cover has to be lifted, and the whole of the interior 
drawn out, in order to clean them or repair them, but in the 
“ Waterwitch” the valves are accessible through the doors E' 





is a hydraulic cylinder, and the 
ram B which carries the weigh 
lever C presses on oil in A, 
and this oil acts on a common 
pressure gauge D, which is 
marked in tons up to the break- 
ing strain of the cable. The 
second point of importance is 
the means adopted for securing 
a connection between the pur- 
chase wheels E, which are keyed 
fast on the main shaft, and the 
cable wheels F, which are free 
to revolve. On the main shaft E 
is fitted with two or more con- 
centric rings G, taking into two 
corresponding grooves turned 
ott of the solid cast iron cable 
wheels F, and by means of the 
pressure put on by H, the cable 
wheel F can be either forced 
into gear with the purchase 
wheel E, or withdrawn out of 
gear by means of the lip I on 
the purchase nut H. This is an 
important point, as in many of 
the windlasses made there is 
only provision made for pressing 
the cable wheel into gear, and 
none for withdrawing it, so as 
to give a little more chain if 
required. Eight of these wind- 
lasses have already been fitted 
in vessels of from 200 tons to 
700 tons register, all of which 
have given, we understand, com- 
plete satisfaction. 

In one trial made with a 
vessel of 420 tons, on letting go 
the anchor in the ordinary way 
with a fourknotcurrent running, 
and bringing the vessel up sud- 
denly without easing the cable 
wheel, the pressure yauge indi- 
cated a strain of 12 tons on the 
cable, and on repeating this 
experiment, but when a man 
stood by the purchase nut H, 
and watched the gauge, so as to 
| give a little more cable, the} strain never exceeded 3 tons. The 
| man at the purchase nut H has plenty of time to ease it up. 








THE INVINCIBLE.—A paragraph to the effect that Messrs. 
Rennie, of Glasgow, had ae new cylinders for the engines of 
the Invincible, at a cost of several thousand pounds, has been going 
the round of the press. We are ina position to state that there 
is not a word of truth in the story. 

A Canal STEAMER.—A steam tug invented by Hugh Stevenson, 
of Oshkosh, Wisconsin, is exciting attention among those 
interested in canal navigation. The boat is 55ft. long, 16ft. beam, 
and 44ft. deep. Attached to the main shaft, in the centre of the 
boat, are two e shafts, 14ft. long, incased in beams 1bdin. in 
diameter, which shafts connect with shafts which turn driving 
wheels. These driving wheels, 2ft. 4in. in diameter, double- 
flanged and aa run on an iron rail laid along the bank 
and propel the boat by traction. Half a mile of the track has 
been laid where the trials are being made, and the tests thus far 
have been very successful, The invention, it is claimed, does 





away with all wash in the canal, A tug will cost from 3000 dols, 
to 3500 dols.—-Hydraulic Engineer. 
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SHOLL’S DIRECT-ACTING PNEUMATIC ORE STAMPS. 


(For description see page 101.) 





TRANSVERSE SECTION 
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THOMPSON’S SHIP’S WINDLASS. 


(Fer description see page 94,) 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE WATER SUPPLY OF VILLAGES AND TOWNS. 


Srr,—I have read your interesting article on the water supply to 
small towns and villages, and have often thought how litle is 
known by the engineering profession of well sinking and boring, 
and this may perhaps account for the p ition always being 
made, that the water supply for towns should be taken from some 
river or lake in the neighbourhood, both of which sources are 
always more or 4 dou —— to | aoe Bering made = 
boring my speciality for a period nearly approaching ears, 
have never failed to obtain the desired end, altho’ y have 
followed in the wake of many who have failed, either from break- 
ing their tools in the hole and being unable to extract them and 
have had to abandon the work, or from bad tubing have been 
unable to shut out salt or otherwise objectionable water. In the 
instance you mention of the water supply of Harwich, a bore-hole 
was sunk some eighteen years ago to a depth of over 1000ft. com- 
pletely through the chalk, but from bad tubing the salt water was 
not shut out, and consequently the well as a water supplier was 
useless. 

There are few surface wells in Harwich, but very nearly all the 
inhabitants have large tanks under their houses, into which the 
vain water from the roofs and yards is collected, resulting in an 
infusion of soot, birds’-nests, rats and mice, worms and dead birds. 
Mr. P. Bruff, engineer to the borough, some ten years since sunk 
a well at Dovercourt, some two miles from Harwich, into the chalk, 
and the main is laid into the town, but the water is not liked by 
the inhabitants, and therefore is not much used by them. The 
Great Eastern Hotel has its water supply from a brick tank which 
is filled from a spring on the Manningtree and Harwich branch ; so 
we find there are various ideas with regard to water even in so small 
a town as Harwich. 

As a further instance of the indifference of most authorities in 
towns and villages, I will instance one which occurred lately. One 
of the churchwardens of the parish of Stradbrook, in Suffolk, 
applied to me to advise as to their water supply, and I recom- 
mended sinking a well, and sent an estimate. A vestry meeting 
was called, and I received a letter some days afterwards stating 
that at their meeting they had decided to deepen and enlarge 
the village pond, from which they hoped to obtain a sufficient 

uantity of water, and no doubt a good practice for the village 
Galen in the treatment of zymotic epidemics. It is very evident 
that the East-end of London could be supplied with much better 
water than it is. We have at least one practical instance of this 
possibility in the Plumstead Waterworks, which supplies water 
from a well sunk into the chalk, 710ft., and which supplies Plum- 
stead, Woolwich, Charlton, &c., and is now incorporated with the 
North Kent Waterworks. The large springs at Springhead, near 
Gravesend, might easily be utilised, and also the large quantities 
of water met with on the north side of the river Thames at the 
Grays Chalk Quarry Company’s Works. There are two large 
pumping engines there which pump a very small quantity of the 
water to the towns of Brentwood, Romford, Ilford, and Barking, 
&c. Nowat no very great extra cost this large supply might be 
conveyed in pipes or otherwise along the London and Tilbury line 
for the supply of Limehouse, &c. &e. I have sunk many wells for 
the London breweries, sugar houses, and other manufactories with 

ood results, but have always been surprised that in no instance 

as a bore-hole been carried down to the lower greensand to deter- 
mine whether the supply from this would be equal that of the 
Paris basin or not. RICHARD ALLISON, 

Stoke, Ipswich, February 5th. 


RIVER WEAVER APPOINTMENT.—SECTARIANISM 7%. 
ENGINEERING. 

S1z,—When a great and important navigation trust advertise for 
the services of an engineer, one would naturally consider that a 
high standard of professional ability would be the main qualifica- 
tion required, and it would be one’s last idea that the partioular 
sect of Christianity to which the candidate belonged would have 
anything to do with the selection. 

An advertisement has appeared in your paper during the last 
month for “‘a resident civil engineer, in the fullest professional 
sense of the word,” to superintend the works of the River Weaver 
. Navigation, but from the terms of an article which has appeared 
in the county paper of Cheshire, which has neither been contra- 
dicted nor answered, it would appear that the main qualification 
of a resident civil engineer, in the fullest sense of the word, is 
membership of the Established Church of England. Such is the 
substance I gather from this newspaper article, and I know that it 
has kept many able engineers who were Nonconformists from 
applying. Now, Sir, if this be true, I consider it to be a very scan- 
p< my thing, and, in common honesty, the advertisement should 
have stated that no Nonconformist need apply, and thus have 
saved many able men, who are ignorant of the fact, from prejudic- 
ing their present situations by applying for this one. 

It is too late now to rectify this, as the applications are to be 
sent in on the 5th; but my object in writing you is to endeavour 
to get the press to exert its influence, and to induce the trustees to 
select an engineer from those who have applied, not on account of 
his qualification as a Churchman or for his social habits, but for 
his professional ability as an engineer, M. I. C. EL 

February 3rd. 





THE BOARD OF TRADE, LLOYD’s, AND MARINE ENGINES. 


Srz,—Under the above heading you have very plainly shown that 
we are far from perfection in the efficiency of arrangement of marine 
engines. You have also conclusively shown that many glaring 
imperfections are passed by the Board of Trade surveyors, also 
Lloyd’s. That such should be the case I unhesitatingly aver is 
indicative of one of two things—either that the Board of Trade 
authorities are at present in a state of coma, or that they are 
grossly ignorant of what a marine engine should be. I fear 
that the seven wise men of Glasgow have frightened Mr. Gray; I 
think also that Mr. Traill must be enjoying the sweetly lethargic 
condition due to a surfeit of spring safety valves and boiler load- 
ings ; ard I am of opinion that the profound Mr. Gray, at once 
mathematician, philosopher, poet, engineer, and examiner-in-chief, 
must be at present lost in the misty depths of the integral or 
differential calculus, or absorbed in endeavouring to discover the 
cause of boiler explosions—say the Thunderer’s. That these 
** guardians of the public safety” should bein this state of torpor 
is awful to think of, yet verily they must be. They are doing 
nothing for the weal of the lieges ‘* who go down to the sea in 
steamships.” They have apparently reached the “‘ Ultima Thule” 
of their efforts, hence they, and their rank and file, are supremely 
indifferent to the arrangement of marine engines, and consequently 
they go on granting certificates indiscriminately for all kinds of 
machinery. I think the soul of your charge against such 
anomalous work is contained in a single question, which I may 
put with all seriousness to Mr. Thomas Gray, thus: ‘‘ Do you con- 
sider a marine engine—fitted into a steamship for passenger traffic 
—having all its pumps worked off one cylinder, a safe piece of 
machinery? If so, what would you do if the piston rod or con- 
necting rod of that pump-working cylinder gave way at sea? If 
not a safe piece of machinery, why do you give such, a passenger 
certificate?” Mr. Gray will perhaps favour the shipowning com- 
munity, insurance agents, and underwriters, with his views on 
these questions, through the columns of the Nautical Magazine. 
You deserve well of all ip owners for having opened such 
@ momentous question ; they alone have been the victims of such 
absolute indifferentism to realities in steamship machinery, I 





do not, and can hardly blame, “‘ Lloyd’s” engineering, seeing that 

their style of certificature is imitative of their foster-mother’s, 

viz., the Board of Trade; I may be pardoned, however, in saying 

that they mean well, but, alas! have begun wrong. Like all 

infantile efforts, theirs are done “‘ to please.” QUAYSIDE, 
Newcastle-on-Tyne, Feb. 6th. 


os 


Srr,—Having perused your able leader on ‘The Board of Trade, 
Lloyd’s, and Marine Engines,” I heartily endorse all you say on the 
subject. It is time that the Board of Trade were ‘“‘ going a little 
further” in their efforts. They have done well so far in the boiler 
question and other minor matters, but they can do a great deal 
more. It is pitiful to see marine engines designed with the 
maximum of deficiency passed by the board surveyors. Inspect a 
few that have been built on the north-east coast ; all pumps, i.e., 
air, circulating, feed, and bilge, are worked off one engine or lever; 
the other engine has no pump connections whatever. Now, Sir, 
can this arrangement of engine, I would like to ask, be called 
efficient? Is it fair to the passengers and crews on board of such 
vessels that these deficient engines should be passed by the Board 
of Trade? I have also several engines, built on the Clyde, under 
my inspection, one cylinder works the air pump, the other 
cylinder works the circulating pump, but I cannot use the circu- 
lating pump as an air pump if anything occurred with the other 
engines. Is this an efficient engine? 

Iam sure the Board of Trade will be supported by all honest 
marine engine builders in passing a Code of Requirements of Effici- 
ency. This should be done forthwith, as it is scandalous to see 
such half-and-half engines passed by the Board's officers, or 

med upon an unsuspecting steamship owner, whose faith is 
— upon their surveyors only passing a good job. I could 
urnish you with data concerning the fixing of engines upon wood- 
packing, and what it has cost some of the steamship owners at 
this port. J. B. 

Liverpool, Feb. 5th. 


S1r,—I can hardly think that you understand the full import- 
ance of the conclusions to be gathered from your article on this 
subject when you penned it, As I understand you, you wish to 
make the Board of Trade and Lloyd’s take into consideration the 
probable safety of a steam engine in a passenger ship. This, it 
seems to me, is quite going beyond the limits of their duty. The 
exercise of the functions of the surveyors of both bodies is already 
vexatious enough to marine engine builders, But if in addition to 
worry about safety valves, and shafts and stays, we are now +o 
undergo a cross-examination as to the fitting of air pumps, then 
good-bye to all comfort. The consequence of the adoption of such 
a system would be very serious to engineers. I, in common with 
many other engineers, never adopt any of what I must call the 
new-fangled notions of some north-countrymen. Ihave always 
found an air,pump work best as an air pump, and a circulating pump 
assuch. I have turned out many pairs of engines. The failures 
have been comparatively few ; and I have always found that if an 
air pump did give out, they were able to sail the ship to a port. 
No ship engined by me ever was lost because of the breakdown of 
her engines, and it would be, I submit, a great hardship to me and 
many of my fellow-makers if I was comudion to make a totally new 
stock of drawings and patterns and give up building engines of a 
sort I have built for years, just to please a whim of the Board of 
Trade or Lloyd’s. I maintain that marine engines are good enough 
as they are ; they are worth more than we get for them, for profits 
have n brought to nothing or next to it, what with competi- 
tion, the high price of labour, short time, and bad tools. There is 
no such thing now-a-days as getting tools for the money they could 
once be had for, and the cheap ones are no g in the long run, 
as I have found by bitter experience. My largest engine has been 
190 nominal, 320 indicated, so that I can speak with experience ; 
and we really canrot build anything better than is now being built 
at the price. If shipowners want something else, do you suppose, 
Sir, they will pay the extra for an entirely new set of patterns ? 
Nota bit of it. Ifthe Board of Trade begin such rules as you 
want them to, it would upset all my practice, and the practice of 
a great many others as well. Far from advocating such things, 
you ought to use your powerful influence to get an unfortunate 
marine engine builder let alone. It has already cost me a little 
fortune to take up the building of eompound engines, which really 
pay me very little more than the old simple style. If it was not 
that compoundsare such good standing businessin the way of repairs, 
they would yo ry at all; and now to introduce sonter change 
and begin to build engines, any nut of which will do for any other 
nut, is too much for me. I don’t say the thing can’t be done, but 
it can’t be done for the money ; and I hope other makers will tell 
you the same thing. 

A MARINE ENGINE BUILDER oF Forty YEARS’ 
EXPERIENCE, 
Charing-cross Hotel, February 6th. 








S1r,—While I agree with you as to the necessity for having safe 
engines in passenger, and, indeed, in all ships, I must differ from 
you as to the best way of securing the desired result. If ship- 
owners would apply to makers of such engines—and there are plenty 
of them in the field—and would positively refuse to purehase 
engines which were not safe, all marine engines would soon be 
what they ought to be in this respect, without any interference 
from Lloyd's or the Board of Trade. B.C. J. 

Liverpool, February 6th. 





S1r,—You have overlooked a grave objection to the scheme advo- 
cated in your paper of Friday last concerning marine engines, 
which is that neither Lloyd’s nor the Board of Trade surveyors are, 
with a few exceptions, competent to decide what is and what is 
not a safe design, so that at the outset grave complications would 
be incurred, and Mr. MacFarlane Gray would have to issue another 
book of instructions to surveyors, and what that would be I fear 
to contemplate. A SHIPOWNER, 

Sunderland, February 7th. 





Sir,—The thanks of shipowners are due to you for your out- 
spoken leader of last week relating to the rules of the Board of 
Trade and of Lloyd’s which apply to marine machinery. The 
greater number of shipowners are embraced in two classes—one 
composed of those who, although knowing something of steam 
machinery, are not possessed of sufficient knowledge to express 
themselves technically ; the other, of men quite ignorant of the 
nature of the engines in their possession. Both are indebted to 
you for your article of last week—the first, for the able exposition 
it made of the means by which their interests and safety of their 
vessels could be secured ; and the second for the information which 
it contained. Shipowners do not think now, that because a surveyor 
for the Board of Trade or for Lloyd’s has granted a certificate, the 
engines in their ships are all that can be wished; and, whereas 
formerly buyers simply specified their engines to be made to the 
requirements of the above, at present, in addition, they either 
have employed constantly, or engage for the time, engineers to 
supervise their construction. 

But you point out how the Board of Trade and Lloyd’s can be 
made more useful institutions, and you show plainly that the 
supervision by these bodies must either be more intelligently exer- 
cised and extended to all the details of the engine, or be abolished 
altogether. This conclusion must force itself upon every one who 
thinks over the matter. The only part of the engine which is at 
present considered seems to be the crank shaft, and two 
ships which are equally strong as to this detail are pro- 
nounced equally seaworthy, no matter how many weak points 
one may have in design, details, and arrangements as com- 
pared with the other. A ship, for instance, may have engines 
—for there are many such—which has its air pump, ae 
pump, and only one of each, and the latter simply a plunger, 





its feed, also its bilge pump, all attached to the same crosshead, 
which is worked through five or six moving joints from a slender 
pin in the main crosshead ; and this engine, in addition perhaps to 
other defects of design, has its details of insufficient strength, and 
made of improper material ; and the arrangement of the engines 
and boilers may be such as that the important parts of them are 
unseen and inaccessible, Compare such a ship with one which has 
an engine with the air, circulating, feed, and bilge pumps to both 
engines worked directly from each, which are arranged so as to be 
quite independent, and having all its parts strongly made of the 
best materials, and arranged at ys expense, so that stop valves 
and other important parts shall be easily reached from convenient 
ew eee and imagine these two ships in mid-ocean with their 
ead to the waves, and in such a gale that nota stitch of canvas 
dare be spread when the safety of the vessels and crews is entirely 
dependent upon the steady revolution of the propeller, and ask 
yourself which you would rather be on board. But it is sufficient 
for the Board of Trade to know that their crank shafts are of the 
same diameter! Great reform, Sir, is needed—but how is the 
much-required reform to be made, and, above all, by whom? 
Rules must be framed with the concurrence of, and after consul- 
tation with, all the leading makers of marine engines, so that due 
discussion may be bestowed upon each regulation. Hitherto the 
Board of Trade’s rules have been framed entirely at the instigation 
of their own advisers, or if the rules have been made with a view 
to suit the best practice, information regarding that practice has 
been got in a secret way, which makes it unlikely that it should be 
the best that was available. I look more to Lloyd's than to the 
Board of Trade in this matter. Lloyd's has lately taken greater 
interest in, and has devoted greater attention to, the machinery of 
the ships under their inspection; it has also engaged, and is 
engaging, efficient inspectors of machinery. Lloy<’s is more acces- 
sible and less dogmatic than the Board of Trade, and the inspectors 
of the former have more discretionary power than have those of 
the latter; these are all evidences of the fairness with which 
Lloyd’s wish to deal with builders and their owners. The powerful 
manner in which you have dealt with this subject cannot fail to 
bring the matter forcibly before the committee of Lloyd’s, and I 
hope ste s will be taken by it to class engines in some such way as 
ships are classed. SARRITOR, 
Sunderland, Feb. 7th. 


THE FLOODS OF THE THAMES AND THE SHANNON, 

Srr,--You seem to think that the London Board of Works is 
blameable for not having constructed small works to prevent the 
overflowing of the Thames in London. 

In the river Shannon, in Ireland, a former Board of Works, after 
having cleared away many great shoals, mills, and other obstruc- 
tions at immense expense, constructed eight great solid stone weir- 
walls without any sluice, flood-gate, or other movable part, to 
keep the river up to its former summer level. In floods these 
weir-walls cause immense damage to the lands over an area of 
24,000acres. For instance, the lands about Carrick-on-Shannon town, 
Drumsna, Roosky, &c., are all inundated by the flood-waters. The 
surface of the water is but from 3ft. to 1ft. deep on the lands; 
while the weir-walls cause back water there to the amount of 6ft. 
The weirs are maintained by the Irish Board of Works as Conser- 
vators of the Shannon. They are maintained ostensibly to keepa 
depth of water in summer for steamboats. But no steamboats ply 
to or from Carrick-on-Shannon town, nor to Drumsna nor Koosky. 

The Irish Board of Works and the Irish Government have been 
frequently made aware of the anomaly of maintaining these weir- 
walls, without flood-gates, for no useful purpose whatever, while 
by damming up the flood-waters, they every year do so much 
damage to the lands. They are actually artificial barriers to the 
free flow of the floods. James LynaM, C.E. 

sallinasloe, February 6th. : 





SoutH KrEnsincTtoN MuseumM.—Visitors during the week ending 
Feb. 3rd:— On Monday, Tuesday and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,450; mercantile marine, building 
materials, and other collections, 1148. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 
1646; mercantile marine, building materials, and other collections, 
72. Total, 14,316. wang of corresponding week in former 
= 15,885. Total from the opening of the Museum, 16,021,647. 

atent-office Museum, 3956. Total, from the opening of the 
Museum, free daily, May 12th, 1858, 3,633,196. 


Kinc’s COLLEGE ENGINEERING Society. — At the meeting of 
this society, on the 2nd inst., a paper ‘‘ On the Art of Moulding,” 
was read by Mr. E. W. Anderson, hon. member of the society, 
and son of one of the members of the well-known firm of 
Easton and Anderson. The author explained the different methods 
which are practically used in the art of moulding, and directed 
attention to the following general rules, which should guide the 
moulder in the running the metal into moulds. (1) Choose 
if possible the thickest part of the casting for the runner. (2) If 
the casting is deep, run in the metal at the bottom. (3) Where 
the casting has a flange in the form of a pipe it is generally pre- 
ferred to run the metal in at the flange, but this case is subject to 
Rule 4. (4) Where the casting is thin and has many branches, or 
when it is of great length, it is advisable to run in the metal in 
the centre. (5) Care should be taken to choose a place in the 
mould, so that the metal will have no tendency tg wash any part 
away in its firstrush. (6) This rule may be called a continuation of 
No. 5. The metal should not be allowed to fall from any height 
upon a weak part of the mould, or it will be likely to break down 
that portion of the mould. Mr. Anderson produced several pat- 
terns in illustration of the subject to which he referred, and the 
tools which are used in actual work, which he presented to the 
museum of the college. The proceedings terminated with a vote 
of thanks to Mr. Anderson for his interesting paper. 


New Device ror Raising Water. — M. Th. Foucault has 
recently produced a new apparatus for raising water by means of 
ammoniacal gas, The machine depends for its operation on the 
facts that water at 15 deg. Cent. absorbs 743 times its volume 
of ammoniacal gas, and gives it off again at 60 deg. Cent.; that at 
100 deg. Cent., the tension of the vapour is seven and a-half atmo- 
spheres ; that petroleum and ammoniacal gas are without action 
upon each other; and that the same is true of petroleum and 
water. The apparatus consists substantially of a heater, which is 

ially filled with a strong aqueous solution of ammoniacal gas, 
is heater is connected by pipe with the upper part of a closed 
reservoir, the lower part of the reservoit being connected by means 
of pipe and suitable valves with the stream or well from which, 
an the tank to which, water is to be raised. The reservoir con- 
tains a small quantity of petroleum, which forms a thin stratum 
on the surface of the water, and serves to keep the ammoniacal 
as from contact with it, and, as the inventor expresses it, forms a 
uid piston. The operation is as follows :—Supposing the reservoir 
full of water, the temperature of the heater is raised by suitable 
means, ammoniacal gas is given off, and passes over into the upper 
art of the reservoir, the stratum of petroleum preventing its 
aoe absorbed by the water there. A pressure is thus created in 
the reservoir, which forces the water there out and up to the tank 
to be filled. When all the water has been forced out of the reser- 
voir the heater is cooled by removing the fire and allowing a jet 
of water from the tank to play on it. The water in the heater, as 
it cools, reabsorbs the ammoniacal gas from the reservoir and thus 
creates a vacuum, which the water from the stream or well rushes 
up to fill, and thus refills the reservoir. The heater is then heated, 
and so on, as before. The inventor claims that the consumption 
of fuel is almost insignificant as compared to that of a steam pump 
of the same capacity. The author also describes a modification of 
his apparatus adapted to be run by the heat of the sun, in which 
case the only expense is that of wear and tear, which is small, 
there being no moving parts, 
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J.C. Rees .. 


Dyson and Co, 
Dyson and Co, 
Dyson and Co. 
Dyson and Co. 

yatt, Hoskins, & Hooker 
William Bell 
William Bell 
John Burton 
Dyson and Co, 
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Sherwood and Co. 
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(Abandonment of Clare- 4 
8.0.C. morris —* &e.) William Bell 
185. Mersey William Bell 
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: 201. Waterford a me "Central Ire- 
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P.P. Feb. 12 
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” Market Sherwood and Co. 
” 229. Sheffield Corporation Mar- 
pr kets Sherwood and Co, ee 
230. Cambrian Railw ays... Sherwood and Co. ea 
” 231. North Metropolitan Tram- 
8.0.N.C. ways(ExtensionofTime).. Sherwood and Co, 
8.0.C. 232. East London Railway Sherwood and Co. 
233. a Main Line Rail- 
*” Sherwood and Co. 
8.0.N.C, 234. Kelvin Valley ‘Railway William Robertson 
235. Neath and Brecon Railway William Bell 
” 336. London, Essex, and Kent 
” Coast Junction Railway 
(Abandonment) # William Bell 
337. Derby Corporation (Exten- 
8.0.C. sion of Borough, &c.) R. W. Cooper 7 ne 
”» 238. Pontypridd Markets and 
Town-hall 8. H, Lewin - ee 
” 239. Maryport District and Har- 
6 bour (Gas) Marriott and Jordan 
240. Newcastle- -upon- -Tyne Cor- 
6 ration P Dyson and Co, ., ‘ 
“ 241. Clergy Mutual Assurance 
29 Society a -- DysonandCo, ,, oa 
242. Christchurch Gas Marriott and Jordan ,, 
»» 243. Barry Railway Marriott and Jordan ,. 
Po 244. Hove Extension and Im- 
provement .. H. E. Brown * 
245, GreatYarmouth andStalham 
Py (Light) Railway Extension H. E. Brown 
246. Sevenoaks and West Kent 
Water.. a F -. Sharpe and Ca, 
2 247. Dover Corporation (Sea De- 
fences) be ée -. SharpeandCo. ., ee 
” 248. Peckham and Lewisham 
oad ., as ‘“ .. Jd. B. Batten ee 
“ 249. Alexandra Palace .. «» Sherwood and Co. 
8s 250, Share Investment Trust Sherwood and Co. 
251. Epsom and Ewell Gas . R. W. Cooper a 
252. oo Eastern Railway (V ot- 
P.P. Feb. 12 .. J.C. Rees ,, 
§.0.C. 253. Brighton Corporation J. C. Rees .. 
- 254, Ryde and St. Helen’s Im- 
provement and Ryde Aqua- 
ie rium .. J, C. Rees .. on ‘ 
255, Turkish Tribute Loan, 1854: 
P.P. Feb. 12 Turkish Guaranteed Loan, 
Py TurkishTribute Loan, e 
1 Wyatt, Hoskins, & Hooker 
8.0.C. 256. Royal Dublin Society’ Wyatt, Hoskins, & Hooker 
257. Harper’sPatent for Improv e- 
P.P. Feb. 12 ments in Machinery or Ap- 
8.0. N.C. aratus for Suspending 
‘abricsin Drying Stoves.. Wyatt, Hoskins, & Hooker 
258. Brighton and London Sea 
8.0.C. Water Supply (Extension 
of Time) Frederick Gale ., e 
259. W lesen and Kensal Green : 
io .. Frederick Gale .. 
260. teow and Deal Railway William R. Stevens 
ws 261. Woolwich, Plumstead, and : 
aa Charlton Consumers Gas Baxters and Co. .. 
P.P. Feb. 12 | 262. Bristol United Gas .. Baxters and Co, .. 
263. Abbotsbury Railway .. Baxters and Co, ., 
8.0.C. 264. Kettering, Thrapston, and 
Huntingdon Railway .. Martin and Leslie 
265. Canterbury andNewZealand 
Land Companies .. -- Martin and Leslie ‘ 
- 266. Clyde Conservancy . Simson, Wakeford, and 
Simson . or . 
267. Derry Central Railway .. Baxtersand Co. . 
P.P. Feb. 12 | 268. Stretford Gas . John J. J, Sudiow 
Private Bill Office, tiie of C Commons, H. B. 
8.0.C. 22nd December, 1876. 
” 
” BorLeR MakInG.— Messrs. Abbott and Co., of Newark-on-Trent, 
sd have just issued a new catalogue which is worth the attention of 
- engineers. It contains drawings, sizes, and prices of a large num- 
= ber of boilers of different dimensions and types made by the firm, 
we and is far more complete in this respect than aay other boiler 
” catalogue with which we are acquainted, 
supplied is so a and detailed that we can commend the cata- 
” logue specially to young engineers, who may learn a great deal 
from it, and users will be assisted in selecting a boiler suited to 


»”» 





their requirements, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boy vgau, Rue de la Banque 

BERLIN.—Asuer and Co., 5, Unter den Landen. 

VIENNA.—Messrs. Geroup and Co., Booksellers, 

LEIPSIC.—A. TwigzTMevER, \ 

NEW YORK —Tue Witimer and Rogers News Company 
: 81, Beekman-street. 





es 2 
TO OCOORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in ail 
cases, be Pree ge} by a large envelope legibly directed by the 
writer to hi: , but bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, : 

*,* We cannot undertake to return drawings of manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taten of anonymous 
communications, 

A. B. C.—We never give an opinion on such questions. 

R, O, anp Co,—The book in question is one of considerable value. 

A. R.—We believe that Messrs. Greenwood and Batley, of Leeds, make 
machines of the kind you want. 

W. S.—The screw propeller of the Memdouhiye is four-bladed, the blades 
having an increasing pitch, the leading half being 18ft., and the following 
half 21ft., giving a mean pitch of 19/t. in. 

R. E. (Rye). —The surface of the drum must be of metal, and precisely equal 
in amount to that of an ordinary cylinder of the same power, so that you 
gain nothing whatever, The use of a drum in this way is not new. It was 
patented by Allen many years ago to secure expansion. 

FreaMan.—IJt is 9 ly assumed that a lightning conductor will protect 
all buildings within the area of a circle of which the conductor would form 
a radius. us, if the trident of your conductor was 100/t. from the 

ground, then all buildings within 100ft. of it would be properly protected. 
There is reason to believe, however, that the protected area is larger than 
this in reality. Great pains should be taken to bring the copper wire well 
to “earth.” If it can be led into a well or stream, or united to under- 
ground tron piping, so much the better. 

EaratomM.—ZIn the “ Patent Journal” of the 2nd inst., and in the list of 
Patents on which the stamp duty of £50 has been paid,” No. 371 was 
given as “ Railway wheels ;” this should be “ Railway brakes.” 











LATH-MAKING MACHINES. 
(To the Bditer of The Engineer.) 


Srr,—Can any co mdent give me the address of the maker of a 
lath-making machine, if there is one SUBSCRIBER. 
North Devon, Feb. 6th. 





DRAWING RIVETS. 
(To the Bditor of The Engineer.) 

Sir,—Will any of your subscribers kindly inform me if there is to be 
had a machine or appliance used, other than the usual hammer, chisel, 
and punch, to take out the rivets of iron ships ?, Rk. W. 

Portmadoe, Feb. 6th. 

4 





SMALL SPIRAL SPRINGS. 
(Zo the Editor of The Engineer.) 

Sir,—We shall be glad to know address of a maker of small conical 
spiral springs. We shall also be glad to receive priced catalogues from 
makers of small shaping, slotting, and milling machines. 

A. B. anv C. 





PRIME COST. 
To the Bditor of The Engineer.) 
Sir,—If any of your readers will kindly give me any information on 
the following points I shall be greatly obliged :—(1) Suppose a job is 
done in a lathe or any other machine, is it the usual practice to charge a 
certain amount against the machine for the time occupied in such work ? 
If so, how is the amount arrived at? (2) If such a charge is made against 
the machine while at work, is it correct to charge interest against the 
machine for the full time, or only for the time it may have been idle, 
during, say, six months? 
Any information on thease points given through your columns will be 
of great service to Prarie Cost. 
Merrion, Co. Dublin, Feb. 2nd. 





SUBSCRIPTIONS. 

Tue ENoINeer can be had, by order, from any newsagent in town or country 
at the various raslway stations ; or it can, if preferred, be supplied direct 
Srom the office, on the following terms (paid in advance) :— 

Half-yearly (including doulle number)... .. .. £0148. 6d. 
Yearly (including two double numbers)... .. .. £1 98, Od. 

Uf credit occur, an extra charge of two shillings and sizpence per annum will 
be made. THe Excinear is registered for transmission abroad. 

Cloth Cases for binding Tuk Enoinerr Volume, price 2s. 6d. each. 

The following Volumes of Tuk Encinenr can be had, price 18s. each—Vols. 
8, 5, 10, 14, 21, 24, 25, 26, 88, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates, Subscribers paying in advance at the 
‘ollowing rates will receive Tuk ENGINEER weekly and post-free, Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 


Kemsttance Post-office Order. — Australia, Belgi Brazil, British 
Columbia British Guiine, Coneda, Cape of Geod Hope, Denmark, : 
France (Paris only), Germany, Gibraltar, India, taly, Japan, Mae’ 
Natal, Netherlands, New Brunswick, Newfoundland, New ith Wales, 
New Zealand, Portugal, umania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South: 
ampton, £1 16s, 

: i a — a song Buenos Ayres, Cote, ee 
and Algeria, Greece, Ionian orway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. “chin, Berea, and Java, £2 5s. 

ADVERTISEMENTS. 


«* The charge for Advertisements of four lines and under is three shillings, 
Yor every two lines ili i 


rds one shilling and sixpence ; odd lines are 
charged one shilling. The line a eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 


single advertisements from the country must be accompanied by stamps in 
Pore, Alternate advertisements will be inserted with all practical re- 
rity, but regularity cannot be ‘guaranteed in an case. All 
except weekly advertisements are taken subject to this tondition i 
DVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE SIX O'CLOCK ON 
urspay Evenixo 1x zach Werk. 
*.* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tuk ENGINEER, 168, Strand. 





MEETINGS NEXT WEEE. 

Tue InstiTUTION oF Civit EnorngEeRs.—Tuesday, Feb. 13th, at 8 p.m.: 
Discussion ‘On the Sewage Question.” 

Civi, AND MecuanicaL Esorneers’ Society. ~Thursday, Feb. 15th: 
“ The — Expression of Stress,” yt Leve, illustrated by experi- 
ments showing neutral axis on various shaped sections. 

Cuemicat Sociery.—Thursday, Feb. 15th, at 8 p.m.: “On the Esti- 
mation of Urea by means of Hypobromite,” by Dr. Dupré, F.R.8. “ On 
the Inf of A ium Sulphide in Preventing the Action of various 
Solutions on Copper,” by T. Carnelly. ‘‘ On the Changes which Occur in 
the Composition of Waters from W: near the Sea,” by W. H. Watson. 
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THE PROBLEM OF THE LONDON WATER SUPPLY. 
Tur London water’supply is once}more a prominent sub- 
ject of debate. We (ohtered some remarks] last week in 
reference to the oo which’waited upon the Home 
Becretary a few days ago, when it was {asked that the 





undertakings of the several metropolitan water companies 
might be purchased, and the whole transferred to some 
public authority. Last Friday the Metropolitan Board 
entered upon a serious discussion of the subject, and passed 
a resolution—* That the whole question of the water 
supply of the metropolis be referred to the Works and 
General Purposes Committee for-consideration and report, 
and more especially to consider as to the advisability of 
introducing a bill into Parliament to authorise the Board 
to purchase the interests of the various water companies.” 
The Times, in discussing the statements of the deputation 
which waited on Mr. Cross, signifies that “a sufficient 
supply of the best water” must provided, and that in 
order to gain this important object some “comprehensive 
scheme” will have to be adopted “ before very long.” Com- 
plaints pour in on all hands. The water is said to be bad, 
the supply irregular, and the price excessive. The danger 
to the public health is alleged to be great. No river in 
England is long enough to purify the once polluted water; 
and we are warned that although the pollution may seem 
to be small, and the dilution great, there is nevertheless 
such a power of self-multiplication in those various 
organisms which produce zymotic disease, that if once 
these things get into the water, there is no saying what 
may come of it. Thus, a philosopher of Breslau has calcu- 
lated that one single bacterium might within five days fill 
by its progeny the whole ocean, supposing there existed a 
sufficiency of food for this infinite host, which we trust 
may not be the case. 

In relation to this subject, a very significant passage 
occurs in the last annual report of Major Frank Bolton, 
the Water Examiner appointed by the Local Government 
Board, This gentleman observes that the London water 
companies have, since 1871, greatly increased their reservoir 
and storage capacity, and their filters. As a result of these 
measures, the quality of the water should show consider- 
able improvement. Previous subsidence and storage tly 
facilitate the effectual filtration of water. Filtration, to 
be effectual, should be slow, and should not exceed two 
and a-half gallons of water per square foot of properly- 
constructed filter-bed per hour. Major Bolton states that 
the metropolitan water companies now nearly all keep 
within this limit ; “ but,” we are told, “ it is disheartening 
to reflect that, notwithstanding the efforts that have been 
made, and the large expenditure that has been incurred 
in works for properly treating and improving the quality 
of the water when collected, these efforts are rendered 
nearly abortive and but of little value by the continual 
and apparently increasing contamination of the waters of 
the river Thames and the Lea.” Major Bolton further 
observes :—“ If this continuous and progressive pollution 
goes on, either a purer source of supply for the metropolis 
should be found, or the present source must be rendered 
ed before the water is taken in by the companies.” 

hat is to say, either the Thames and the Lea must be 
made purer, or London must no longer take its supply of 
water from such sources. Last December was a month of 
floods, and the Thames was constantly turbid. Dr. Frank- 
land states that of the five companies taking their supply 
from the Thames, only one—the West Middlesex—sent out 
the water efficiently filtered, and even that part of the 
supply was “ utterly unfit for domestic use, as it still con- 
tained a very large proportion of polluting organic matter.” 
The water taken by the New River and East London 
companies from the River Lea “was also polluted, but 
much less intensely, and it was efficiently filtered before 
delivery.” The Kent Company’s water, derived from deep 
wells in the chalk, continued immaculate, and was, “if 
possible, even purer in December than during the previous 
months.” On the contrary, the water delivered by four 
of the Thames companies “ contained moving organisms.” 

In view of these facts, what is to be done? The Royal 
Commission on Water Supply, appointed in 1867, intimated 
in 1869, “That when efficient measures are adopted for 
excluding the sewage and other pollutions from the Thames 
and the Lea, and their tributaries, and for ensuring perfect 
filtration, water taken from the present sources will be 
perfectly wholesome, and of suitable quality for the supply 
of the metropolis.” The statement thus set forth appears 
to be little better than a truism. If every kind of pollu- 
tion is kept out of the river, and if, in addition, there is to 
be “ perfect filtration,” it would be odd indeed if the water 
were otherwise than wholesome. It scarcely needs a Duke 
of Richmond to tell us this. But the deputation which 
waited on Mr. Cross the, other day were clearly wrong, 
when they stated in their memorial that the report of the 
Duke of Richmond’s Commission “condemned the quality 


of the Thames water <r by several of the water com- | 


panies,” for we find the Commissioners saying in their 
report—* We are of opinion that there is no evidence to 
lead us to believe that the water now supplied by the com- 
anies is not generally good and chclaana? Yet this 
ommission took evidence from Mr. Simon and Dr. Frank- 
land. 
It is obvious that the report of the Royal Commission of 
1867 was in the nature of an admonition to the London 
water companies to improve and extend their means and ap- 
pliances. It was also an appeal tothe Thames Conservators to 
exclude sewage and other pollutions from the stream. The 
water companies have unquestionably done much to im- 
— their works, and in at least one instance the intake 
been shifted at great cost to a purer part of the river. 
The Thames Conservators have not been very successful 
thus far in excluding town sewage from the stream, but 
they are making repeated efforts in that direction. On 
behalf of the Lea Conservators, it is claimed by their 
sanitary engineer, Captain Flower, that much has been 
accomplished towards purifying the river. But when we 
turn to the Rivers Pollution Commissioners appointed in 
1868, and read their report on the domestic water supply 
of Great Britain, as published in 1875, we are presented 
with another view of the case. These authorities state 
that the Thames is hopelessly foul, and the Lea nearly as 
bad. In the case of each river the Commissioners recom- 
mend that it should, “as early as possible, be abandoned 
as a source of water for domestic use,” and that the sanc- 
tion of the Government should be in future withheld from 





all schemes involving the expenditure of more capital for 
the supply of water from such sources. Thus, according 
to one Royal Commission the companies are called upon to 
expend money to improve the supply, while, according to 
another Royal Commission, no further expenditure ought 
to be sanctioned. The latter recommendation simply 
emanates from Dr. Frankland and Mr. J. Chalmers 
Morton, their colleague and chairman, Sir William Denison, 
having died in the course of the inquiry. But the recom- 
mendation has official weight, and forms part of a volumi- 
nous report, comprehending an inquiry into the whole 
water supply of the kingdom. 

The London companies are sternly criticised in respect 
to the purity of the water which they supply. But it 
should be remembered, in the first place, that they are not 
responsible for the state of the Thames and the Lea. They 
pay a good round sum to the Conservators as compensation 
to the latter for keeping the river as pure as possible. 
They also expend several thousand pounds a year in the 
filtration of the water, and have spent considerable sums 
of late years to enlarge their works, so as to improve the 
quality of the water and keep pace with the demand con- 
sequent on a rapidly increasing population. It seems 
almost a farce for Dr. Frankland to require that the com- 
panies shall not be allowed to raise another shilling of 
capital for the extension and improvement of their works ; 
while yet, on the other hand, he is scaring the metropolitan 
community from month to month by telling them about 
“previous animal contamination,” and “ moving organ- 
isms.” Ifthe water companies were bought up, and if the 
whole affair were placed under the control of the Metro- 
politan Board of Works, or some other publie body, the 
water would be just as objectionable as it is now, unless 
one of two things were done. Either the existing works 
must be enlarged and improved, or the source of the supply 
must be changed. Dr. Frankland asserts that it is useless 
to attempt making the Thames and the Lea fit to drink. 
If this be so, there need be less fuss and trouble about the 
sewage. Why should the up-river towns be put to an 
enormous expense to refine their sewage, when, after 
all, the river is to be abandoned as the source of 
a potable supply? On the other hand, if Lon- 
don must still depend mainly on the Thames and the 
Lea for its domestic supply of water, there is need 
for prompt, vigorous, and costly measures to exclude the 
sewage, and to provide the very best appliances for ren- 
dering the river water properly available. The transfer 
of the supply from the companies to a public body may 
lead to some important economic changes, and may expe- 
dite the constant service which is so loudly demanded. 
But the character of the supply itself is another matter. 
It may be the misfortune of the companies rather than 
their fault that—with one or two exceptions—they are 
obliged to depend on a more or less polluted source for the 
water which they sell to the metropolis. 

It is fashionable to abuse the water companies, but 
down to the present time it is difficult to hold them respon- 
sible for anything more than the mode in which they deal 
with the water when once they have got hold of it. If 
there is to be the “radical change,” which is suggested by 
the Times, there must be altogether a new supply. This 
is the real question to be faced, and all the squabbling 
about assessments, constant service, and the like, is but a 
subordinate affair. The Rivers’ Pollution Commissioners 
say, in their report :—“ Abundance of spring and deep- 
well water of excellent quality can be procured in the 
basin of the Thames, ai within a moderate distance of 
London ; and we are of opinion that the metropolis and 
its suburbs should be supplied, on the constant system, 
exclusively with this aldabie and wholesome water.” 
The Commissioners do not entertain the idea that this 
water should be introduced by new private companies 
acting in competition with the old, but they recommend 
“the transference of the control of that supply to a respon- 
sible public body invested with the necessary powers for 
the purchase of the existing works, and the construction 
of such other works as may be required.” At the same 
time it does not ap that Dr. Frankland and Mr. 
Chalmers Morton paid that attention to the geological part 
of the matter which was exercised by the Duke of Rich- 
mond’s Commission. The latter body, including Mr. 
Prestwich, had some fear that the chalk could not be 
depended upon as the sole source of the water supply of 
the metropolis, and evidently it is to the chalk that the 
Rivers’ Pollution Commission look for the water which is 
to supersede the Thames. There is need for caution 
in this matter. An extension of the deep-well supply 
may be very desirable, but whether London will ever be 
independent of the Thames and the Lea isa point not 

uite settled. If the lower greensand could be got at 

ene to the metropolitan area, a new light would probably 
be thrown on the question. In the meantime, mere 
denunciation of the water companies will not solve the 
actual problem now before us. 


ENGINEERS IN INDIA. 

No country under British rule is more absolutely 
dependent on engineers for its prosperity and develop- 
ment than Hindostan; and it is certain that in no other 
place are engineers so badly treated or paid on so low a 
scale for their services. With very few exceptions all 
engineers, civil or military, in India are servants of the 
iolen Government. It cannot well be otherwise. Private 
enterprise has done little for a region the conditions of 
existence in which are so peculiar. The roads, bridges, har- 
bours, railways, and irrigation works, absolutely required 
to prevent disastrous famines or to alleviate their effects, 
are all carried out by the Government, and to the Govern- 
ment all appeals for redress must be made by engineers. 
It is well known that a deep and widespread dissatisfac- 
tion has existed for years among civil engineers in India, 
and the depreciation in the value of silver has given new 
strength to this dissatisfaction; but the authorities go on 
their way and make no sign that they are disposed to 
attend to the pleadings and remonstrances of hardworking 
men who have served them for years. We have no inten- 


tion of telling here an often-told story over again, but 
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matters have recently assumed a new phase in India, and 
it may be useful to place before our readers a brief state- 
ment concerning events which have very lately occurred, 
and to call attention once more to certain of the more pro- 
minent complaints made by the civil branch of our profes- 
sion in India. 

Near the close of the year 1869 the Indian Government 
issued a circular, in which they made certain promises to 
the Civil Engineers of the Public Works Department. 
These promises were kept to a limited extent only, to the 
letter, and not at all in the spirit. Gentle remonstrances 
having no effect, it was decided by those most concerned 
that it would be well to memorialise the Government, and 
a memorial was accordingly drawn up, which we 
reprint in another page. It came to the knowledge 
of the authorities that this collective memorial, signed 
by some fifty of the leading civil engineers in the 
country, was to be presented, and the Government 
immediately issued an orderthat the circular was not 
to be presented under severe penalties, but that any 
engineer who had a complaint to make must send in a 
private statement concerning it. This practically means 
the stoppage of all attempts at bringing grievances to light, 
as any one man who petitions may be put off with an eva- 
sive answer, and if more than one petition on the same 
subject, and at the same time, they may be accused of 
combination, and be subject to the threatened penalties. 
Even if the latter course were not followed by Govern- 
ment, it is scarcely probable that any Government 
secretary would have the time or the inclination to wade 
through a number of petitions, all differently expressed, 
although all to the same effect; and the chances are a 
thousand to one that the petitions would be relegated to 
the fatal pigeon-holes from which there is no return. The 
result of the issue of the order was that the submission of 
the memorial was stopped. It will be seen that it was 
very modestly worded. It is almost entirely devoted to 
calling attention to the enormous difference in the amount 
of the salaries paid to the Royal Engineers and civil engi- 
neers respectively in the Bombay Presidency, and we 
commend it to the special attention of those who 
intend to be students at Cooper’s-hill. They will learn 
from it how differently their services are likely to be valued 
as compared with those rendered by military men ; and 
also how Government keeps a distinct promise, like that 
mentioned in the tesa 5 to place the civil engineers on 
precisely the same pay as all other officers employed on 
the same duties. Nothing could be clearer than this pro- 
mise, and yet more than seven years after it was made the 
pay of the civil engineers remains very much less than 
that of any Royal Engineer, even of the lowest regimental 
rank, in the same Public Works Department grade; the 
latter getting from 11 to 57 per cent. more than the civil 
engineers, while the majority approach the higher per- 
centage ; and this difference, far from being a fluctuating one, 
will steadily increase, as is clearly shown in the last 
three paragraphs of the memorial. Surely this must be 
considered a monstrous state of things, when it is remem- 
bered that each class performs precisely the same duties, 
and that its members are drawn from the same social 
sphere, and have received an equally expensive educa- 
tion. The Royal Engineer officer has certainly the 
extra expense of his uniform; -.ut this is scarcely 
ever worn in India, and when the cost is spread over 
the number of years that the uniform lasts, this can 
hardly be called an appreciable item. The Royal 
Engineer is also liable to be called away on active service; 
but this seldom or never occurs except at his own express 
wish, and then he continues to draw his Public Works 
Department pay, and his appointment is kept open for 
him, so that he suffers no pecuniary loss whatever. No 
other reason can be adduced for the fact that the Royal 
Engineer officer gets higher pay than the civil engineer, 
as the mess, band, and other subscriptions of the former 
are given for a direct and immediate benefit; and against 
this might be put the club, institution, and family pension 
fund subscription of the civil engineer. It is true that, 
owing to Royal Engineer officers getting both regimental 
and departmental promotion, there must always be some 
difference of pay between Royal Engineer members of the 
same Public Works Department grade; but this can be no 
reason why even the lowest—in regimental rank—Royal 
Engineer of any one Public Works Department grade 
should draw far more than the civil engineer of the same 

de. A glance at the table will show the extraordinary 
fact that a Royal Engineer who is only executive engineer, 
second grade, actually draws more pay than a civilian 
who is superintending engineer, to which rank the former 
would not attain, according to the present rate of depart- 
mental promotion, in less than from ten to twelve years. 
The only fair way to equalise the pay of the two classes, 
without doing the slightest injustice to any Royal Engi- 
neer, is to assume different regimental ranks as being the 
lowest which obtain in the different Public Works Depart- 
ment grades, and bringing the pay of the civil engineers in 
each grade up to that of the lowest regimental rank for his 
grade. The table will show that a very moderate average 
would be struck as follows:—Lieutenant, Royal Engineer, 
for all ranks up to and including executive engineer third 
grade, increase of pay to the civil engineers in each of 
these grades 115 rupees. Captain, Royal Engineer, for 
executive engineer second grade—increase of pay to the 
civil engineer of this grade 133 rupees. Major, Royal 
Engineer, for executive engineer first grade—increase of 

y to the civil engineer of this grade 290 rupees. Lieut.- 
colonel, Royal Engineer, for superintending engineer third 
grade—increase of pay to the civil engineer of this grade 
493 rupees. Colonel, Royal Engineer, for the higer grades 
—the increase of pay being according to the scale. In 
mary this scale we have assumed that the pay of the 

yal Engineer is according to the old rule of staff pay and 
military pay and allowances, as all Royal Engineer officers 
may for the future be expected to elect for these rules. 
The table shows that those Royal Engineers who choose 
consolidated salaries—shown by C against their places in 
the table—lose considerably when compared with their 
brother officers; and after considerable agitation they have 
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now been allowed to reconsider their first election of rules. 
The increase of pay certainly seems considerable; but this 
only shows how much the civil engineers have suffered 
pecuniaril y hitherto, and how imperatively such an increase 
is called for as an act of justice, and in fulfilment of a dis- 
tinct promise. Nothing less than this can possibly carry 
out the voluntary wish and promise expressed by Govern- 
ment in their circular No, 84, of October 6th, 1869, men- 
tioned in the memorial. 

It has often been argued that if civil engineers dé not 
like the scale of pay and promotion, they need not go to 
India, or that they can, if they please, at any time throw 
up their appointments and seek something better. Such 
an argument is, however, totally out of place. To put 
justice on one side, we may point out that its entire 
economic value depends on questions of supply and demand. 
If the Indian Government can get and can keep as many 
engineers as they want, at the low pay about which so 
much complaint is made, well and good ; but it is notori- 
ous that they cannot get the men wanted, and a very years 
have elapsed since they were driven to the most desperate 
straits to obtain civil engineers. In order to remedy this 
Cooper’s-hill was instituted, and the Government now 
live in the fool’s paradise that Cooper's hill College will 
supply all their requirements. It is true that a consider- 
able number of young men have entered that admirably 
conducted institution ; but it is also true that it has not 
proved nearly so popular as was expected, and it remains 
to be seen whether it will continue to enjoy any favour at 
all. When the students now there, or those who have 
already had some experience of Indian life, begin, as they 
will, to lift up their voices and protest against the injus- 
tice of the Government, and when parents and guardians 
commence to realise the fact that all that glitters about em- 
ployment in India is not gold, Cooper’s-hill College will 
enter a new phase of existence. But apart from every other 
question, we have the salient fact that the Government 
made a promise, and they are bound to keep it. It is too 
late now to assert that civil engineers in India are not 
worth as much as military engineers. The circular of the 
6th of October, 1869, set that point entirely at rest. But 
besides and beyond all this, we have to bear in mind that 
the Government have no kind of reasonable or satisfactory 
explanation to offer for paying one man more than another 
man for doing precisely the same work. It may be 
answered that they have the autocratic right to pay what 
they like, and this no one will dispute in the face of its 
daily exercise. But we are none the less certain that every 
right-thinking man will agree with us that it is at once 
impolitic and unjust to permit the continued existence of 
the grave evil complained of. The total sum involved is 
not very large. The Government of India are very well 
served indeed by the men in whom they have expressed 
their entire confidence, and every consideration of policy 
and honour points to the necessity for a prompt fulfilment 
of the promise of 1869. We regret that the Government 
should have attempted to suppress the memorial which 
we publish, because the act of suppression was ynworthy 
of such men as now sit at Lord Tiytton’s council board. 
The engineers of the Public Works Department will, how- 
ever hardly regret the circumstance when they find that the 
temperate statement of their grievances has been made 
public property in our pages. 

RAILWAYS IN CEYLON. 

WE understand that the surveys recently completed for the 
extension of railways in Ceylon have, upon examination by Mr. 
Charles Hutton Gregory, the consulting engineer for the Colo- 
nies, been unqualifiedly rejected by him, as proposing a line of a 
character wholly unsuited to the requirements of the traffic to 
be carried. This cannot fail to be a great disappointment to 
the colonists, who have patiently waited for nearly two and-a- 
half years for the completion of their surveys, which have, besides, 
cost a sum of between £25,000 and £30,000. We are informed, 
that instructions have been sent out to survey for a modified 
linc, a work which, it is said, is to be entrusted to changed 
supervision. 

MARINE ENGINEERING. 

A CORRESPONDENT sends us the following statement with 
reference to the performance of the St. Osyth, one of Messrs. 
Watts, Milburn, and Co.’s now celebrated Australian line of 
steamers, The St. Osyth reached London on the 29th ult., after 
her fifth and most successful run to Melbourne and back, the 
total time occupied being only four months and five days 
between the time of her departure from Plymouth and her 
arrival back inthe Downs, The outward run was accomplished in 
some hours within forty-five days. Throughout the whole 
voyage the engines were only stopped for three hours, owing to 
three boiler tubes giving out, which had been damaged when 
they were cleaned before leaving Plymouth. The homeward 
run from Melbourne to the Downs occupied fifty-one days, 
including time coaling at Cape de Verde; steaming time under 
forty-nine days. “This,” our correspondent adds, “I need 
hardly say is splendid work. What is most remarkable is the 
fact that the engines ran from Melbourne to Cape de Verde 
without any stoppage whatever, and had it not been for the 
necessity of coalingand sweeping the uptake, might haverun home. 
The run to Cape de Verde recorded over forty days’ uninter- 
rupted steaming! Her consumption has been 334 tons per 
twenty-four hours on the outward passage, and 34 tons Aus- 
tralian Bull-eye coal home.” The St. Osyth carries 4000 tons 
dead weight, and was built in 1874 by Messrs. C. Mitchell and 
Co., Low Walker. Her engines, of 500-horse power, are by 
Messrs. R. and W. Hawthorn, of Newcastle-on-Tyne. 


NAVAL ENGINEERS. 

Last week we had something to say concerning a competitive 
examination held under Admiralty auspices for twenty engineers 
for the navy. The results of the examination have been made 
known, and they prove conclusively the unpopularity of the 
service under existing condjtions. Of all the candidates who 
went up, 100 in number, not one succeeded in passing; and the 
answers given by some of those who did best proved-conclu- 
sively enough that, to put the thing mildly, they had almost 
everything to learn. For example, one gentleman, on being 
asked the use of an expansion valve, replied that it served to give 
more work to the engineers; while another, on being requested 
t» describe a compound engine in general terms, frankly admitted 
that he could not, excusing hi on the ground that as he 
had never been to sea it was not possible he could know. If 








the best men, who ~~ on through the entire wretched day, 
contending with the difficulties presented by questions quite as 





tremendous as those we have named, could not succeed, what 
are we to think of the educational status of the remaining 
ninety-eight ? It is absurd to suppose that there are not dozens 
of young men just out of their time, who would with ease pass 
the Admiralty examination if they thought it worth their while 
to compete. But the truth is, that the service is on every ground 
so unpopular, that it is only as a last resource that men think of 
accepting a berth as engineer in the navy. We trust that the 
lesson conveyed to the Admiralty by the result of the examina- 
tion will be utilised. 
AMERICAN SPECIFICATIONS, 

Ir is not a little instructive, now that the public is lifting up 
its voice against the recent unfortunate change which our Com- 
missioners of Patents effected in a somewhat hasty spirit of 
admiration for the practice of their brethren in the United 
States, to learn that our friends over the water are not so 
charmed by the process of photo-lithography as has apparently 
been believed in Chancery-lane. The following extract from the 
Seientific American is to the point :-—“ We are in receipt of 
numerous letters from inventors, inquiring the cause of the 
delay on the part of the Patent-office in forwarding their patents, 
ard also calling our attention to the fact that notices of their 
inventions have not appeared in these columns. In reply to 
all, we would state that, for the last two months, the Patent- 
office has encountered considerable difficulty in having the photo- 
lithographic copies of the drawings prepared. The acting com- 
missioner has issued a circular, which is forwarded to individual 
patentees, in which each is informed ‘that, on account of the 
imperfection of the photo-lithographic copy of the drawing 
which was to accompany the patent, the office was compelled to 
return the drawing to the photo-lithoyraphic company for reprint, 
As soon as a perfect drawing can be procured, the patent will 
be forwarded to your address.’ As fast as we receive copies of 
the delayed patents, we shall prepare and publish the usual 
notices. The difficulty has now existed since October 31st ; and 
while a few patents of subsequent dates have reached us, the 
large majority have yet to come.” We wish the United States 
commissioners, and the unfortunate patentees, a speedy delivery 
from their troubles ; while for our own commissioners it only 
remains for us to hope that “it is never too late to mend.” 


RAILWAYS IN CHINA, 

Even if we omit to consider the possible mercantile import- 
ance to England of the successful introduction of railways into 
China, the fact of the introduction and now unmolested working 
of a Western innovation of such wide-spreading sequence, into a 
country so opposed to anything not originating with itself, is a 
matter of much interest. It has not been altogether plain or 
easy sailing on the part of those who have secured this result, 
nor has it been possible to obtain it without taking an ell in some 
cases where an inch was given. The line connecting Shanghae 
and Wovsung, a distance of ten miles, on a gauge of 2ft. 6in., has 
now been for nearly four months in continuous and successful 
operation, The Chinese Government has now, after purchasing 
the line and rolling stock, issued a proclamation to which is ap- 
pended some rules, to be “strictly observed by foreigners and 
Chinese,” by which it is officially made known that the first 
instalment of purchase-money became due on the 31st October, 
1876, and the second instalment a year after. Having thus 
become owners of the railway, the Government in the procla- 
mation say, “The payments being thus left outstanding, it was 
considered only fair that during the interval the company 
should be left the option of running the trains.’’ The Chinese 
Government have thus acted fairly towards the English com- 
pany, at the same time that they have secured the line to them- 
selves, and time not only to test its working, but to allay any 
native prejudice. The promoters of this, the first Celestial 
railway, could not, of course, have wished for anything more 
propitious than this purchase of their line, for even without the 
knowledge which subsequent experience of its working has given 
them, they might most reasonably hope that, when once in 
Government hands, the line would be looked upon as favourably 
by the governing classes as it has always been by the people, 
and that a fair trial would ensure its permanency and early 
extension. Recent experience has proved the correctness 
of this view, a regular passenger service having been orga- 
nised with trains running both ways between Shanghae and 
Woosung every second hour, and calling at two intermediate 
stations. The rolling stock at present in use is constructed to 
carry about 150 passengers, but travellers are so plentiful that 
there is often a large crowd awaiting the departure of the train, 
and as many as 210 passengers are often carried by each 
train. The Chinese Government duly paid the first instalment 
of the purchase money on the day appointed, and there now 
seems to be no opposition to the line. Its popularity may, in 
fact, be gathered from the foregoing. Messrs. Ransome and 
Rapier are now preparing additional” engines and rolling-stock, 
and the successful results of the working of that already sent 
out, encourages the hope that railways, which must be highly 
necessary in a land so thickly populated as is China, have 
now obtained a secure footing in that country, and that the 
pioneer line of 2ft. 6in. gauge will soon be followed by a system 
of double that width. 








THE RAILWAYS OF THE WORLD. 

Iy our impression for the 24th ult., weconsidered at some 
length the report prepared by Mr. Higinbotham, engineer- 
in-chief for the Victoria railways; and we now propose 
to give our readers some additional information regarding 
Mr. Higinbotham’s opinions on various questions to which, 
during his extended tour, he devoted his attention. One 
of the most important of these is the dead weight of rolling 
stock. A great deal may be urged in favour of keeping 
this weight down to the lowest possible limit, because ever 
ton hauled unnecessarily on a railway represents so ste! 
of the income of the proprietors absolutely wasted. It 
would appear that such arguments as this were urgently 

ressed on the attention of the Victorian Government 

fore Mr. Higinbotham left Australia; and he devoted a 
great deal of time and took no small trouble to obtain 
accurate information concerning the practice of engineers 
all over the world in designing rolling stock, in order 
that he might be in a position to advise his Government on 
his return, The conclusions at which he has arrived may 
be very briefly stated. Mr. Higinbotham does not believe 
in light rolling stock, but at the same time he is equally 
opposed to the use of carriages or wagons which are 
exceptionally heavy. It appears that the rolling stock of 
the United States railways is about as uneconomical in 
the matter of dead weight as any in the world. The 
statistics of passenger traflic in the United Kingdom for 
five years ending in 1874, showed that of every 1000 
individuals who used railways, 90 travelled first-class ; 
143 second-class ; and 727 third-class. These figures are no 
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doubt still approximately accurate, although there has 
been recently an increase in the proportion of third, and 
a diminution in the proportion of second-class passengers. 
Taking the figures as they stand, it appears that the 
average dead weight per seat in railway carriages in this 
country is not quite 4501b., while the dead weight per seat 
in United States cars is as much as 6301b. This is due to 
the excessive weight inseparable from the American mode 
of construction; but it must be borne in mind that the 
excess is also due in part to the circumstance that American 
rolling stock does not lend itself readily to variable con- 
ditions of traffic. Thus it mayattimes be necessary to put on 
a car weighing some 13 or 14 tons to carry a dozen pas- 
sengers, Who would be readily accommodated in an English 
carriage of 6, or at most 7 tons. While Mr. Higinbotham 
refers to the number of passengers carried in this country, he 
does not do so as regards the States; and although the 
point is left a little obscure, we have reason to believe that 
ghough he gives the weight of British rolling stock per pas- 
senger on the basis not of the possible but of the actual 
load, he gives that of the American stock on the basis of 
the possible load only. Thus, on the New York and 
Boston line by Springtield, the average weight per seat— 
not per passenger, be it observed—is 705 1b.; on the Cen- 
tral Railroad of New Jersey, in the same way, the weight 
is 618 1b.; on the Syracuse Northern Railway it is 668 lb.; 
on the New York Central and Hudson River line it is 
705 1b.; on the Galveston and San Antonio Railway, Texas, 
it is 637 1b.; and on the Boston and Albany line, a light 
car of a new pattern weighed 5721]b. per seat, accommo- 
dation for seventy-two passengers being provided, As 
regards goods stock, the proportion of weight to load 
ranges between 1 to 061 and 1 to 1°13, figures which cer- 
tainly do not compare f. vourably with those given by 
English practice. If we t wn to English passenger stock, 
we shall find that on the South-Eastern Railway the 
weight of a first-class carriage is 9551b., of a second-class 
437 lb., and of a third-class 374 1b. per passenger. There 
are, however, some of the old small first-class coaches 
which weigh only about 7001b. per passenger. On the 
Great Northern Railway the proportion, first, second, and 
third-class stands about as 1078 lb., 5601b., and 383 lb. 
The figures on the Brighton line are more favourable, 
being 882 lb. and 309 Ib. for first, second and third class, 
the two latte: classes being alike in respect of weight. Mr. 
Higinbotham very properly concludes from these and 
similar figures which he gives in detail, that American 
rolling stock is unsuitable for the Victorian railways, the 
coaches on these lines weighing now 560 lb., 4981b., and 
292 Ib, per seat. It does not appear that there are any 
third-class carriages in Victoria, and the minimum 
weight given above is that of a composite carriage, weigh- 
ing when empty about 6 tons. On the Paris and Orleans 
Railway the weight is 565 Ib. per passenger first-class, 
338 Ib. second, im 295 Ib. third. 

We have dwelt on this portion of Mr. Higinbotham’s 
report at some length, for we are not aware that the 


information which it contains has ever before been 
brought into so compact and accessible a form. It will 


be seen that on no two lines are the figures the same 
a fact which results, of course, from the use of various 
types of coach on various railways. We may say here 
that Mr. Higinbotham is an advocate for uniformity of 
type, and we think he pushes his preference a little too 
far, It is a mistake to assume that the diversity of type 
found to exist among the rolling stock of English railways 
is due to caprice. In almost every instance the designer 
can give a good reason for the difference. In truth, as 
the circumstances under which a carriage is used vary, so 
should its dimensions, its weight, and its arrangement. 
On suburban lines for instance small and comparatively 
light coaches are employed almost without protest on the 
part of the public, which would be simply intolerable on 
a main line. Passengers are contented enough, for 
example, with carriages running from the Crystal Palace 
to Victoria, which are far too small, cramped, and incon- 
venient to permit of being used on a run te Manchester or 
Liverpool. Again, it must be borne in mind that when 
trains are run at a slow speed, it is possible to cut down 
weight while maintaining size, in a most extraordinary 
way—a truth which was overlooked when the rolling stock 
of the Metropolitan Railway was designed. On the South 
London Branch of the London ard Brighton Railway, 
Mr. Stroudley has been working, for some years, stock 
designed by himself, which does just the same work as 
that done on the Metropolitan, although the weight of 
each train, including the engine, is little more than half 
that of the Metropolitan train, while the consumption of 
coal per mile is about 191b. on the South London, against 
33 lb. on the Metropolitan’Railway. Here we have a good 
example of the judicious introduction of a special type for 
a special purpose. But light carriages of this kind cannot 
well be used at high speeds, because it is not easy to make 
them strong and stiff enough to resist the violent shocks 
and strains to which they are exposed and they are, of 
necessity, far too feeble to withstand the action of the 
heavy engines which can alone attain a high velocity, be 
the weight of the train ever so small. 

Mr. Higinbotham calls attention to one manifestation 
of uniformity of type which is, no doubt, sufficiently 
puzzling to a stranger. “Incoming to England from the 
States,” writes Mr. Higinbotham, “one is struck with 
the want of uniformity in the class of locomotive engine 
which is employed to do a particular work. There are 
various types of engine in the States, but the same type 
is, as a rule, found doing the same work. This is not so 
in England. The London and North-Western and the 
Great Northern Railways both have the 4ft. Shin. gauge. 
The Great Northern line is the much heavier line of the 
two to work, the ruling gradients of its main line bein 
1 in 200, while the ruling gradient of the London an 
North-Western is 1 in 330, But on the heavier line the 
express trains are drawn by engines having a single pair 
of drivers 8ft. lin. in diameter, while the express trains of 
the lighter line are run with engines having two pairs of 


coupled driving wheels, which are only 6ft. Gin. diameter; 
and many very fast trains are drawn by engines with 


5ft. 6in. drivers, The practice on the London and North- 
Western has admittedly been influenced by that of the 
United States in this respect, and corresponds with it. 
American engineers condemn large driving wheels, because 
they cannot be pdperly ced, and experience has 
proved that the highest speed which is practicable can be 
obtained with wheels of moderate size; but, on the other 
hand, they are not guilty of the folly of using driving 
wheels of very small diameter.” The last sentence would 
appear to be a direct attack on Mr. Webb’s practice. A 
little examination will show that Mr. Higinbotham has, 
in this case at least, jumped to conclusions without being 
in possession of all the facts. In the first place, sithengh 
the London and North-Western is a more level line than 
the Great Northern, it has also sharper curves, and the 
permanent way is not —_ so good; consequently the 
resistance on it is possibly greater on the whole, other 
things being equal, than it is on the Great Northern ; 
and in the second place, the trains on the Great Northern 
are much shorter and lighter than those on the London 
and North-Western, with, of course, certain exceptions, 
Experiénce has proved, however, that Mr. Stirling’s express 
engines, with &ft. wheels, 18in. cylinders, 28in. stroke, do 
their work admirably in all weathers, with, we imagine, quite 
as small a consumption of fuel per ton per train mile as 
any engine with smaller wheels. Of course there are state- 
ments in the paragraph we have quoted with which 
English engineers will not agree. For example, how can 
it be proved that a large wheel cannot be as easily balanced 
asa small one? The fact remains, however, that there is 
a very wide diversity of opinion among English engineers 
as to what is and what is not right and proper in locomo- 
tives ; and it is perhaps fortunate that “ almost anything 
will do to draw a train”—as was once said by the late 
Mr. Beyer, when he was asked what he thought of a new 
design submitted to him, or else if some locomotive super- 
intendents are right others must be so egregiously wrong 
that they ought to be excluded from any position whatever 
of trust in connection with the working of a railway. As 
a rule, however, it may be contended that the diversity 
which undoubtedly exists in locomotives, is mainly due not to 
caprice, but to a careful consideration of the duties which the 
engines have to perform; and in no country in the world 
can railway engines be found which will discharge the 
duties with more certainty and safety than inthe United 
Kingdom. 

And here for the present, at least, we must conclude 
our account of Mr. Higinbotham’s remarkable tour. 
Space fails us to speak of the information which he 
obtained concerning Swiss, Prussian, Austrian, and other 
Continental railways. Nor can we do more than say that 
he supplies valuable data concerning our Indian lines. 
Those interested in narrow gauge railways may read 
with advantage his report on those in Norway. 
It appears to us to be a very lucid summing up of facts, 
though it certainly contains much that will not be agree- 
able to the advocates of the narrow gauge system. } 








PILMORE BRIDGE, DARLINGTON, 

WE give this week, at page 98, illustrations of a bridge erected 
over the river Tees, at Pilmore, near Darlington, by Mr. Alfred 
Backhouse, to connect the two portions of his estate. The bridge 
consists of four spans, the two land spans being each 52ft. in 
length, and the two centre ones each 50ft., making a total length 
between abutments of 204ft. The bed of the river consists of 
about 30ft. of mud and gravel, succeeded by an unknown depth 
of stiff boulder clay. 

The piers below the water are each formed of two columns, 
made by riveting four angle irons together back to back, and 
were driven down into the boulder clay, until they would each 
bear a weight of 14 tons. Above the bed of the river these 
columns are stiffened laterally by jin. plates placed at right 
angles to each other, and riveted between the angle irons. The 
two columns in each pier are braced together. 

The superstructure consists of lattice girders, 4ft. Gin. deep, 
with cross girders resting on the bottom flange, and carrying 
a floor made of 3in. creosoted Memel, bolted down longitudi- 
nally, and covered with oak 1}in. thick laid transversely, and 
chamfered at the upper edges. The roadway is 12ft. wide, and 
over each pier there are side bays to receive seats, The strength 
of this bridge was satisfactorily proved soon after it was com- 
pleted, by the flood of November, 1875, when the water rose 
14in. above the underside of the girders ; and subsequently by a 
flood accompanied by large quantities of ice. The total cost of 
the bridge was £1730. 

Messrs. Robinson and I’Anson, of Darlington, were the engi- 
neers, and the Skeene Ironworks Company, Limited, the con- 
tractors. A fine gate on the bridge is of wrought iron, and 4 
was made by Mr. William Liddell, ironfounder, Darlington. 








SHOLL’S DIRECT-ACTING PNEUMATIC ORE 
STAMPS. 


Tue discovery of gold in California and Australia, and the 
more recent working of the stanniferous deposits of Tasmania 
and New South Wales, have caused engineers to turn their atten- 
tion to a simpler and more economical method of stamping their 
gold quartz and tin ores, inasmuch as the enormous weight of 
the old machines used for that purpose, their great first cost, 
and the absence of facilities for, inland carriage, have been 
amongst the most serious drawbacks to the practical develop- 
ment of foreign mining. 

The machines which have received a most favourable mention 
are the pneumatic ore stamps which have undergone several 
improvements at the hands of Mr. Sholl, of Cranworth-street, 
Manchester, his direct-acting system embracing, it is claimed, 
the advantages of less cost and fewer working parts than any 
other, and dispenses with separate engine, belts, and inter- 
mediate gear. 

At page 95 we give a longitudinal and transverse section of one 
of these machines now being made by the Messrs. Williams Perran 
Foundry Company, and to be erected at Killipeth, one of the 
most promising tin minesin the Chacewater district. It will be 
seen that in Fig. 1 the steam piston A is in direct communica- 
tion with the pneumatic piston B, which is attached to the bow 
by outside hangers working in the slots CC. The air entering 
at the slots is by this means alternately compressed by reciproca- 
tion without stuffing boxes or glands, thereby simplifying the 
machine in one of its most important and hitherto objectionable 





features. The pneumatic “plug” or piston is cased with brass 
to guard against the effects of mineral water, and works like a 





plunger without rings of any kind. The weight of the stamper 
in this case is half a ton; this will be driven at 120 revolutions 
per minute, developing about 130 tons per minute in the pul- 
verising box or hopper, with an expenditure of about 8-horse 
power. It is calculated that the amount of ore that will be 
passed through the grates or sieves, thirty-six holes to the super- 
ficial inch, will be about 1 ton per hour, ur equivalent to twenty- 
four heads of the old stamps. 








PERRETT’S ROTARY FILTER. 


For filtering the grosser suspended impurities from water in. 
large quantities, nothing has been found more effectual than 
bagging or cloth of a strong, but not very close texture. For 
waterworks, settling tanks or reservoirs, have been hitherto 
employed, but the objection to this form of preliminary filter is 
the space and time occupied. Various expedients have been 
resorted to for filtering large quantities of water for baths, &c., 
and the difficulties attending the cleaning, bagging, or other 
filtering medium, when it has become clogged after a few 
minutes or hours of work, according to the quantity of matter 
in suspension, have not been effectually overcome. The filter 
we illustrate below has been designed by Mr. E. Perrett, of 
Abingdon-street, Westminster, to overcome these difficulties, and 
one has now been in successful operation for about six months 
at the Swimming Baths, King’s-road, Chelsea. 

The maehine consists, as will be seen by our engraving, of a 
series of pairs of perforated copper discs, strung on a central 
hollow spindle provided with a pulley, and capable of rotatiun, 
the whole being contained in a circular tank. Over the discs is 
stretched the filtering material, which in this particular machine 
is filter cloth, and which is tied in between the dises, thus fol- 
lowing their shape. 
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The liquid to be filtered is let into the space outside the discs, 
and passes through the cloth into the hollow spindle and thence 
into tank below, leaving its impurities on the outside of the cloth. 
When the cloth is choked—the time in which this is effected, of 
course, varying with the quantity of impurities in the water—the 
external water is run off, and the spindle rapidly rotated; the 
dirt, by this means is thrown off, and a little water being applied, 
either internally through a central sparge pipe, or from an 
external pipe, the cloth is perfectly cleansed, and the mud 
washed away. 

During a recent experiment, a large quantity of Thames mud 
was mixed with the water in the filter tank, the water running 
from the filter nearly equal to that taken from the street main. 
By passing the water through a bed of charcoal, which, it seems, 
remains effective for practically an unlimited time, the water isren- 
dered quite limpid. In about 40 minutes about 2000 gallons of 
water charged with 25 grains of matter in suspension to the 
gallon passed through the filter, which has 200ft. of surface, 
and the filter was cleaned ready to recommence filtering in about 
two minutes. 

It is not, of course, pretended that this arrangement of cloth 
filter will do more as regards purification than has already been 
done by similar filtration ; but the great disadvantage attending 
the use of filters for such very impure or turbid water has 
been overcome by supplying a means whereby the filter cloth 
may from a clogged state be cleansed and made ready for 
recommencing its work in an exceedingly short space of time. 
Thus, in fact, making it possible to deal with large quantities of 
water in a small space. ; 

At the Chelsea Baths the filtering of the warmed water from 
the swimming baths is a matter to the proprietors of great 
importance, as without some efficient filter, the water once used 
must be allowed to go into the sewers, carrying with it all 
the heat imparted to it,and which at considerable expense must be 
given to a continually renewed quantity of cold water. Ofcourse 
new water is continually being added to that filtered, but, as 
above stated, the preliminary work of the machine illustrated, 
which reduces the impurities to from 24 to about 4 grains per 
gallon, is supplemented by a charcoal filter. In the hands of 
large consumers of water the machine promises to become an 
important one, as it is of great assistance by giving tnem a 
ready means of dealing with their supplies, and more especially 
when they become, owing to floods, &c., seriously impregnated 
with matter in suspension, which would choke and render use- 
less an ordinary filter in a few minutes or hours at the longest. 
In cases where it is advantageous to use the Clark process for 
softening water, the lime may, according to the inventor, be 
mixed with the dirty water, and the carbonate removed with 


‘the mud filtered out. 


We understand these machines can be made continuous in 
their action if required, special arrangements being made for 
dealing with sugar, sewage, &c., where it is desired to utilise the 
matter filtered out. The total cost of filtering by this machine is 
estimated at 1d. per 1000 gallons, including the cost of pump- 
ing the water into the filter, and the cost of renewals, depre 
ciation, &c. 
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RAILWAY MATTERS. 


A FIRE broke out in the basement floor of the Brecon Railway 
station last week, which rapidly destroyed the whole building. 

THE Italie, of Rome, states that the railway from Berne to 
Lucerne has been purchased by the Canton of Berne for the sum of 
8,475,000 francs (£339,000). 

THE block system has just been adopted on the Manchester, 
Sheffield, and Lincolnshire Railway between Sheffield and Doncas- 
ter, and was used for the first time on Monday. 

A SPECIAL meeting of the East London Railway Company is 
convened for the 14th February, to approve a bill in Parliament 
authorising the company to raise further capital to complete 
their authorised junction with the main line of the Great Eastern 
Railway. 

Swiss tourists will soon be able to travel from Interlaken to 
Heimwehfiul by a central line railway. The Federal Government 
has sanctioned the construction of this line. The permanent way, 
~ if it may be so called, consists of a single line of steel, mounted at 
the apex of a sort of triangular staging, the sides of which slope 
gradually downwards, and are supported by slanting beams or 
sleepers resting either on the ground or on vertical supports. The 
driving-wheels of the engine run upon the line As yell the 
ridge of this species of prolonged roofing, while its other wheels 
and those of the carriages travel along the sloped sides on either 
hand. 

EXPERIMENTS are being made at the Paris railway depéts in the 
way of rapidly loading and unloading troops, war materials, and 
horses. A few days since, a regiment of cavalry and another of 
artillery were at the railway near Vaugirard going through the 
manceuvres in question. The results obtained were satisfactory, 
‘ and the commanding officer who presided expressed to the officers 
and men his appreciation of their efforts. The same experiments 
have been going on at the other sections of the Paris railways, and 
we hear that in all parts of France these manceuvres are practised 
with a view to a rapid movement of troops at any given moment. 
The fine condition of the troops was a subject of remark. 

Tue gales on Saturday were not so destructive to the North 
British Railway bridge across the Tay as was at first stated. Two 
large girders which had been placed in position on the previous 
Tuesday were blown over and sunk in the river. One girder was 
245ft. long, and weighed 200 tons. The other was 145ft. long, and 
weighed more than 100 tons. The storm sprang up so suddenly 
that there was no time to remove the workmen, many of whom 
had to remain on the top of the bridge, 80ft. above the water-level. 
exposed to the full fury of the gale. One man was blown off and 
drowned. The damage done was considerable, but the contractors, 
Messrs. Gilkes and Co., still believe they will be able to complet 


NOTES AND MEMORANDA. 


THE Telegraphic Journal states that the work of titting the 
electric light apparatus on board the Alexandra is now complete. 
By means of this light it is expected that when at sea very small 
objects will be distinguishable some two or three miles distance. 


A TRIAL is now being made at Portsmouth of an invention by 
Captain Warren, which consists in sheathing ships with paper, 
fixed on with a peculiar cement; on paper sea weeds will not 
grow, nor will barnacles adhere to it. The results so far are said 
to be very encouraging. 

Ir sulphide of calecium—e.¢., the vat waste from alkali works— 
is hea to dull redness in a current of sulphurous acid gas, 
obtained by roasting pyrites, the latter is at first completely 
absorbed. Sulphur then distils over, and the sulphide is con- 
verted into sulphate, which may be anew reduced to sulphide by 
calcination in a current of coal-gas. 

Ir is now proposed in Germany to make wall paper which will 
adapt itself to the d of illumination of the room, becoming 
darker as the room is more lit up, and vice versa. The Papier 
Zeitung suggests to this end paper printed or coated with oxalate 
of copper, which acts in the manner above described. It is believed 
that very curious and novel effects of colour and shade may in this 
way be produced on wall papers, and possibly on other materials. 

BETWEEN Bordeaux and Bayonne there is a large stretch of 
sandy desert, whereon there is little vegetation save here and there 
patches of pine trees. From these trees there runsa resinous matter 
which is collected and sold by the inhabitants of the region. This 
substance has recently been studied by M. Guillemare, and he has 
now announced to the French Academy of Sciences that he has 
produced three kinds of oil from the material, all rich in carbon con- 
taining respectively 80, 90, and 92 per cent, of that element. The 
light yielded on burning the oils is remarkable for its whiteness 
and steadiness, and is said to be suitable for lighthouse illumina- 
tion and even for photography. 

HeERk® FRISCHEN, Inspector of Telegraphs, states, in a commu- 
nication to the Berlin Polytechnic Society, that the destruction of 
sheet zinc may often be referred to iron nails employed with it, 
and also to particles of charcoal falling on to it in the neighbour- 
hood of chimneys, owing to the galvanic action develo For 
the same reason copper tubes soldered with zinc require renewal of 
the} joints every few years, and gas and water pipes become leaky 
on account of the lead employed in jvining them. Copper stri 
used as lightning conductors, fastened with iron nails, corrode 
rapidly ; and the ends of lightning rods embedded in charcoal, as 
generally recommended, are rapidly destroyed in the same way. 
In the combination of cast and wrought iron in a system of pipes, 





the bridge by the autumn. 

THE branch of railway recently constructed by the Caledonian 
Railway Company on the south side of Glasgow for the purpose of 
connecting their Clydesdale line with the Glasgow, Kilmarnock, 
and the Barhead joint line, was opened for passenger traffic on 
Friday, the 2nd inst. By means of this line trains are to be run 
twice each way every day direct between Edinburgh and Kilmar- 
nock, and this will not only obviate the necessity of passengers 
changing carriages at Glasgow, but will be the means of saving 
them a considerable amount of time. The line was fairly well 
patronised, and there can be no doubt but that it will be largely 
taken advantage of by the Ayrshire people who desire to visit the 
capital of Scotland. 

Ir appears that the idea of dividing the railway system of Italy 
into three groups, each having direct communication with Rome, 
has been abandoned, and it is now proposed that it will be divided 
into two only, viz., {that of the Mediterranean and that of the 
Adriatic, and both having Milan as the point of departure. The 
first of these groups will consist of the lines from Milan to Genoa 
and to Turin, all the Piedmontese network, the Maremma line, the 
lines from Rome to Naples, from Naples to Potenza, from Tor- 
remare, from Eboli to Reggio (to be constructed), and the line of 
the Ionian Sea. The second group will comprise the lines from 
Milan to Venice and to Bologna, the Central Italian line and its 
continuation to Brindisi, the lines from Bologna to Florence, 
Arezro, Ancona, Rome, Foggia to Caserta, and from Parma to 
Spezia (to be constructed). 

On Tuesday morning, about half-past six o'clock, an empty 
ballast train was proceeding, on the Great Northern Railway, 
towards Spalding, and when between Algarkirk and Kirton, about 
four miles from Boston, an alarming accident occurred. One of the 
connecting rods of the engine broke and suddenly plunged through the 
fire-box, the steam rushed out, blew out the fire and steam upon the 
driver, Thomas Wareham, and the fireman, T. Marshall, both of 
whom were severly scalded. The driver is badly injured about the 
legs, and his head is also cut. He was found off the engine, but 
whether he had jumped off or was violently thrown off is not 
known. The fireman is scalded about the legs. Both men were 
brought home to Boston by a passing goods train, and the disabled 
engine removed as speedily as possible. 

A LETTER, dated Toronto, Jan. 4th, states :—‘‘The strike of the 
locomotive engineers and firemen in the employ of the Grand Trunk 
Railway terminated yesterday, the company and their employés 
having come to terms. The men recently discharged are all to be 
taken back ; the rate of wages is to be the same as formerly ; and 
there are to be only two grades in the running department, instead 
of three, as formerly. Men who have been guilty of injuring the 
company’s property, or who have committed acts of violence, are 
excluded from this arrangement. It is a satisfactory circumstance 
that the line was re-opened, and that trains were actually running, 
prior to this arrangement having been come to. The chief obstruc- 
tion offered was at Belleville, whither about 160 men of the Queen’s 
Own Rifles, under the command of Lieut.-Colonel Otter, had been 
sent to guard the trains and protect the depét. This was done 
most effectually, although not before several of the rioters had been 
bayoneted. The prevailing opinion here is that the demands of the 
men were not unreasonable, although the conduct of the rioters 
was wholly inexcusable.” 

CoLoNEL HutcHINnson has just reported to the Board of Trade 
on a curious railway accident which occurred at Ayr on the 8th “of 
December. In this case, while a light engine was standing at the 
Hawkhill coaling stage, about a mile from Ayr station, in charge of 
two men engaged in coaling it (the driver and fireman being away 
at their dinners), the fulcrum stud of the regulator lever broke 
off as one of the coalmen was in the act of applying steam to move 
the engine a few feet backward after coaling it. The valve conse- 
quently flew completely open, and after some ineffectual attempts 
to close it, the men became frightened, and jumped off, about half- 
way between the coaling stage and the points connecting the coal 
siding with the main line to Ayr ut Hawkhill junction, leaving the 
regulator fully open, and the reversing lever in full backward gear. 
The Hawkhill junction signalman, stationed about 100 yards from 
the coal stage, saw the engine coming, and could, had he realised 
the position of matters, have kept the siding safety-points closed 
against the main line, and have thrown the engine into the dead 
end and off the line ; but not seeing until too late that there was 
no one on the engine, he, with the object of preventing the engine 
leaving the rails (the main line being clear), and thinking the driver 
wanted to shift his engine into another siding, closed the safety- 
points, and thus allowed the engine to enter upon the main line to 
Ayr, along which a passenger train had passed about five minutes 
previously. This train had happily unloaded its passengers at Ayr 
station before the light engine dashed into it at a very high rate of 

Its engine was just returning to it after having taken 
water, and the force of the collision crumbled up the carriages 
between the two engines, knocking three carriages on to the plat- 
form, and through the roof of the verandah of the station. The 
brake-van and thege carriages were more or less destroyed, but no 
ene was hurt, 





a |decided current of electricity can be detected, indicating that 

more attention should be paid to this fact in laying them. It 

_ also been noticed that zinc corrodes readily in contact with 
me. 

As we recently stated, ozone is now considered to be a most ener- 
getic poison. M. Thenard asks the question: Are we sure that 
there is ozone in the air? Its presence in our atmosphere is deter- 
mined by the change in the depth of colour of prepared paper. Do 
we know that there are no other substances in the air which can 
affect the paper in the same way? By passing a current of air 
through a gas-blast, Wittman obtained air which acted on prepared 
paper as ozonised air does; while, however, this air disinfected 
putrid water without rendering it acid, ozone, so it is stated, did 
not disinfect it, but turned it acid. Moreover, it is known that 
ozone cannot exist above 200 deg., and yet the air modified by 
Wittman’s method had been exposed to the temperature at which 
glass softens. Although he is not prepared to deny the possible 
presence of ozone in the atmosphere, he holds it rash to regard as 
proved what is still vague and uncertain, and, maybe, dangerous. 

EXPERIMENTS in the use of natural gas for heating purposes far 
removed from the well, show that the pressure is much reduced 
in conducting it any great distance. In ae with this gas at 
Etna Borough, nineteen miles from the well, the pressure was reduced 
from 80 lb. at the well to 17 lb. at the furnace. Analysis of the 
gas showed the presence of quantities of marsh gas, and it was 
found that the furnace worked more satisfactorily by the use of a 
little coal in connection with the gas. A special furnace was 
found necessary. the gas and air being heated before burning. It 
was estimated that 4000 cubic feet of gas at one pound pressure 
were required to puddlea ton of iron. The failure of the apparatus 
to thoroughly mix the air and the heavy gases, to burn them to 
carbonic acid, resulted in the production of iron containing an 
unusually large per cent. of phosphorus. With the Robertson gas 
furnace a better result was effected, although the amount of phos- 

horus in the finished iron was 0°36 per cent. Natural gas in 

ennsylvania contains varying proportions of free hydrogen, the 
specific gravity changing accordingly, and in those wells which 
give out gas freely the pressure changes during the day, being 
greatest about 9a.m. and 4 p.m. Additional wells affect those 
already in use. 

Ir is generally admitted that the hardness which steel may 
acquire by tempering is so much greater as it is more rapidly cooled 
by the tempering. Water, more or less mixed with saline sub- 
stances, is the liquid most in use, and it must be confessed that it 
is not at all convenient. It must give but an unequal temper, and 
the steam bubbles developed by the heat often prevent the contact. 
We mw ; add, however, that water being a bad conductor of heat, 
it wouk be absolutely unfit for temper if it were not eqaably agi- 
tated —y ebullition. Water mixed with ice gives the best temper. 
One may insert some small tools in a lump of ice, as jewellers and 
watchmakers do when they temper them in sealing-wax. Often 
oil is used, and is preferable to water, because it is not so easily 
evaporated. Damascened blades are tempered in a strong current 
of cold air, passing through a narrow chink ; a temper more uni- 
form than with water is thus obtained. But of all the liquids the 
most efficacious would no doubt be a metallic liquid, and mercury 
is the only one extant, being a good conductor of heat ; and alwa: 
the best of liquid conductors, it appears to be the best bath to 
found for the temper of very steel tools. A very good steel, to 
which in forging it a convenient form should have been given, and 
which should afterwards have been tempered in mercury, would 
seem able to cut through almost any substance. Only good care 
should be taken, in using such process, not to breathe the vapours 
disengaged from the bath during the tempering.—Technologiste. 

M. A. BERTRAND has recently experimented upon ee a gee 
with aluminium, magnesium, cadmium, bismuth, antimony, an 
palladium. He has obtained deposits of aluminium on decom- 
posing with a strong battery a solution of the double chloride of 
aluminium and ammonium. A plate of copper, forming the nega- 
tive pole, whitens gradually, aul becomes covered with a layer of 
aluminium, which takes a brilliant polish under the burnisher. 
The double chloride of magnesium and ammonium in an aqueous 
solution is readily decomposed by the battery, giving in a few 
minutes strongly adherent and h g leposits of magnesium 
upon a sheet of copper. It polishes readily. The battery must be 
powerful. Cadmium is best deposited from the bromide to which 
a little sulphuric acid has been added. It is then very coherent 
and very white, and takes a fine polish. The sulphate, if acidu- 
lated, also gives an immediate deposit of metallic cadmium, very 
adhesive, and capable of a fine polish. Bismuth is deposited from 
a solution of the double chloride of bismuth and ammonium upon 
— or brass by the current from a Bunsenelement. It is very 

esive ; though mat, it is capable of taking a fine polish, and 
may be introduced in the decoration of objects of art. Antimony 
can be deposited from a solution of the double chloride of anti- 
mony and ammonium at common temperatures. It frequently 
serves to replace platinum-black in a number of fine art manufac- 
tures. Deposits of palladium are obtained with ease by means of 
the double chloride of palladium and ammonium, either with 
or witkout the battery. The solution must be perfectly neutral, 














MISCELLANEA. 


Ir is said that the Hell Gate improvements have not at present 
proved to be of any service to New York shipping. The officers in 
charge complain of want of funds to complete the work. 


Messrs. YARROW AND Co., of Poplar, have in the course of con- 
struction one of their —- steamers, for Russian service in the 
Black Sea. She is 85ft. in length, and has a guaranteed speed of 
twenty miles an hour, 

Tue Canal Convention at Syracuse, New York, has adopted a 
resolution appro’ of the use of the Belgian cable towing system 
as the most practicable use of steam yet demonstrated, and 
recommending its introduction upon the entire length of the 
canal, 

An American paper is, it appears, surprised that all iron bridges 
are not necessarily unsafe in winter, and says that the severe 
temperature of Canada has —eney not affected the seventy 
iron bridges on the Grand Trunk, many of which have stood more 
than twenty years. 

AccorDING to the Monitore Industriale it appears that the firm 
of Sella of Biella, of which the former Minister of Finance, Sig, 
Quintino Sella, is a member, intend owe | a manufactory of 
cloth at Terni, availing themselves of part of the immense water- 
power in the neighbourhood of that town. 

Ir is intended to supply slabs of gun-cotton as part of the United 
States cavalry equipment, to be carried in a sort of waist belt, and 
used, if necessary, he the destruction of railways, stockades, &c., 
for which purposes gun-cotton has proved the most powerful of all 
explosive agencies, while it is the safest and most convenient to 
carry. 

Ir is reported that, for some months past, the supply of petroleum 
has not exceeded 28,000 barrels per day, while not more than two 
years ago the daily average was 40,000 barrels. The price also has 
more than doubled. The decrease of the supply is attributed to 
the cessation of flowing wells; and the fact that most of the pump- 
ing wells, refineries, and railroad lines are controlled by a single 
company, which exacts high profits, has probably much to do with 
the increase in the price. 

On Wednesday afternoon an influencial meeting of the members 
of the Thames Valley Floods Prevention Association was held in 
Queen Victoria-street to consider the means to be taken for the 
prevention of further inundation and consequent loss in the 
metropolis and throughout the course of the Thames, A resolution 
was dthat subscription and donation lists should be opened 
to obtain funds, The assistance of the authorities of Oxford 
University and of Eton College, and of Lord Lucan, a large land- 
owner at Chertsey, was requested. 

On Tuesday afternoon a fatal accident occurred on board a 
steam launch belonging to her Majesty’s ship Challenger, stationed 
at Harwich. It appeared that a party was at the harbour’s 
mouth practising with a small cannon, which was being fired 
from the bows of the launch, when at one of the discharges the 
gun jumped out of the clocks, flew backwards and struck a sea- 
man named. Tyrrell, knocking him into the stokehold, jammed 
his head against the boiler, and killing him instantaneously. The 
deceased was married about two months ago. 

A TELEGRAM from Rome states that amongst the principal modi- 
fications that have been made in the cahier des charges of the works 
to be carried out at the port of Genoa, it has been decided that the 
caution money to be deposited by the contractors shall be reduced 
from three millions of francs to two millions—£120,000 to £80,000 
—and that tenders from limited liability companies—sociétés 
anonymes—will not be accepted, and the contract will only be let to 
contractors of known capacity, and who have already carried out un- 
dertakings of similar nature ; besiies depositing the caution money, 
the contractor must find a security in persons of good standing who 
will also guarantee the due fulfilment cf the contract. The dura- 
tion of the works is fixed at eleven years instead of twelve, and the 
total cost reduced from thirty millions of francs to twenty-eight 
millions. The tenders will be received for a month after the middle 
of February. 

Tue following is a summary of the blast furnaces in England, 
Scotland, and Wales, for the year ending December, 1876 :— 


Built. In blast. 

Cleveland .. oe ee ee ee oe ee 116 .. 88 
North-East of England... - oe ee “= a7. 8 
North-West of England ee _ ee oe 92... Sl 
South Staffordshire ° ee ee - ee 14y,_ —.. ~28S 
North Staffordshire .. ee os es oe oo . @ 
Shropshire .. ee ee ee e oe ee 23 . 
Yorkshire—West Riding oe 0s es as 49 .. 28 
Derbyshire es - ee oe éo ee mw 
Northamptonshire oe oe os oe ee » . 
Lincolnshire ee ee oe ee oe ee 9 . 99 
Gloucester, Wilts, &c. .. - oe a» os m6 F 
North Wales oe oe es oe ae ee 33. 8 
South Wales and Monmouth .. 165 62 
Scotland .. oe oe ee oe oe o 137 116 
Charcoal furnaces ee oe oe oe ee 5 w 2 

Total 968 581 


THE following table, from the Marquette Mining Journal, shows 
the output of ore by each mine in the Lake Superior district 
during the year 1876, including ore to loca] furnaces: — 








Name of Mine. yy Name of Mine. - 
Jackson 78,879 | McComber 17,276 
New York 59,230 | Keystone 7715 
Cleveland : 145,661 | Cambria 6329 
Republic oe 120,004 | Bessemer 4779 
tae Superior 111,766 | Shenango 5596 
Saginaw oe 56,979 | Humboldt 8833 
Champion 66,002 | Excelsior tes 2857 
Michigamme .. 70,007 | Wheeler 2022 

um an ee 87,682 | Erie oo ory 1058 
Rolling Mill .. 58,265 | Nelson and Curry 782 
Lake Angeline 22,589 | Foster .. ee . ° 320 
Salisbury oe om 20,315 | Smith ., ee oe ° 225 
Edwards oe oe 19,330 | Grand Central oe o 456 
Spurr Mountain .. 20,276 
Winthrop .. 27,236 Total .. 977,133 
Palmer oo 15,324 


Showing an increase of 66,293 tons over a total of 910,840 gross 
tons in 1875. The aggregate value of this output, on the cars at 
the mine, was, in round numbers, 4,150,000 dols., the renee 
per ton being 4 dols. 25c. At Cleveland first-class ores during the 
year 1876 ranged from 7 dols, to 7 dols, 50c. 

THE last year was the most unprofitable the American canals have 
known. The New York canals show a falling off of 250,029 dols. 
in the receipts for tolls, and it is generally assumed that except for 
the “railroad war” the decline would not have been suffered. 
The facts, however, show that for many years, and while railway 
rates were high as compared with the rates last season, the busi- 
ness of the canals has been steadily falling off. The following 
table shows the rapid decrease in transportation by the canals 
during the past five years :— 


Year. Tons, Value, Tolls. 
Dols. Dols. 
1872 .. -. 6,678,870 220,918,321 3,072,411 
1873 .. .. 6,864,782 . 191,715,500 2,976,718 
1874 .. .. 5,804,588 196,674,322 2,637,071 
1875 .. . 4,859,858 145,008,575 1,590,032 
1876 . 4,172,129 1,840,008 


So evident has it become that even when railroad rates are much 
higher than they were last year, the canals cannot successfully com- 
pete with the locomotive, that the New York Herald th the 
railway competition will hereafter be so formidable that the State 
must abandon all idea of making the canals a source of revenue. 
The tolls must be reduced to the lowest point that will suffice 
for defraying the expenses of superintendence and re and the 
worthless lateral canals must be abandoned. It is idle to talk of 
selling them, for the State will never find a purchaser, 
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3950. Improvements in the construction of Furnaces, Eustace Carey 
Widnes, Lancashire.—12th October, 1876. 

4712. Improvements in Wrinaine and ManGLina Macuines, Louis Slee- 
man Webb, Middlesbrough-on-Tees.—6th December, 1876, 

4728. Improvements in the manufacture of FLour, and in articles com- 
posed thereof, Joseph Anthony Dixon, Glasgow. 

4741. Impr ts in hinery for Dayine Yarn, William Lloyd Wise, 
Adelphi, London.—A communication from U. H, Weisbach, Chemnitz, 
Saxony.—7th December, 1876. 

5001. Improvements in ineans and apparatus employed in the ABSORPTION 
of Gases by Souips, or where gases are made to re-act upon solids, par- 
ticularly applicable in making bleaching powder, James Hargreaves, 
Widnes, Lancashire.—27th December, 1876. 

5018. Improvements in VeLocirepes, Josiah Turner, Coventry, Warwick- 
shire. —28th December, 1876. 

504. Improvements in Presses applicable to Packixnc Goops, and to 
other purposes in which compression is required, Jaraes Cuthbert Scott, 
Manchester. 

5046, Improvements in the construction of Roors, Albert Louis Thirion, 
Assche-en-Refail, Belgium.—29th December, 1876. 

11. Improvements in Winpino and Reevine Corton, Sicks, Worstep, or 
other fibrous substances, William Leatham Bright, George Ingham, 
and Jacob Fielding, Rochdale.—1lst January, 1877. 

45. Improvements in Furnaces for heating steam boilers and other 
apparatus, William Morgan-Brown, Southampton-buildings, London. — 
A ees from Albert Felton Upton, Boston, U.8.—4th January, 
1877. 

52. Improvements in Air Enaines, Robert Ebert, Great Coram-street, 
Russell-square, London. 

54. Improvements in apparatus for Raisine or Forcino Fivips and 
Liquips, William Henry Bailey, Salford, Lancashire. 

55. Improvements in apparatus for PLacino Foo or other ExpLosive 
SIGNALS on or in communication with Raicway Rais, William Samuel 
Laycock, Sheffield. 

58. Improvements in apparatus for Conveyinc Passencers and Goops 
Across Water, William Kennedy, Saltcoats, Ayrshire. 

60. An improved method of and apparatus for Puriryinc the WaTeR 
used in the Boicens of Conpensina Steam Enaunes and for other like 
yurposes, Isidore Chevrillon, Cornhill, London.—A communication from 

‘rederic Hétet, Brest, France. 

62. Improvements in Lupricating the Journats and like parts of 
Revo.vine and Roratinc Saarts, Thomas James Smith, Fleet-street, 
a communication from Albert Piat, Paris.—{th January, 

ite 

66. Improvements in the manufacture of EnpLess and other Banps, 
Conps, or Ropes, Leedham Binns, Bradford. 

68. Improvements in apparatus to be used in the CrrcuLation of WATER 
or Ligvip for heating purposes, Robert Renton Gibbs, Liverpool.—é6th 
Januory, 1877. 

72. An improved Portan.e Bepsteap, Charlemagne Thiébaut, South- 
ampton-buildings, London. 

76. Improvements in the InsuLatina Supports of TetecrarH WIRES, 
John Crisp Fuller and George Fuller, Stratford, Essex. 

78. Improvements in Raitway Brakes Oreratep by Vacuum, Benjamin 
Haughton, Westminster-chambers, London. 

80. Improved combination of ingredients for the manufacture of a new 
Yeast to be used as a substitute for German or foreign yeast, Newsom 
Dunnell Garrett, Portsmouth. 

2. Improvements in Weavers’ Suvttves, William Robert Lake, South- 
am pton-build: , London.—A communication from William E. White- 
head and Abel T. Atherton, Lowell, U.S. 

84. Improved Setr-actino Macainery for opening, smoothing, spread- 
ing, and guiding fabrics for the use of bleachers, dyers, calico printers, 
and others, William Birch, Salford, Lancashire.—sth January, 1877. 

86. Improvements in PappLe Wueets for steam vessels, Edward Colley, 
Sou pton-buildings, London. 

0 Serna in Barometers, Robert Mann Lowne, Finchley, Mid- 

esex 








90. An improved Se¥-acrinc Fastener for Wixpows, Arthur Benjamin 
Crossley, Halifax. 

92. Improvements in the mode of Evaroratine SALINE SoLuTions and in 
—— used for that purpose, Paul Piccard, Lausanne, Vaud, Swit- 


~~ uae in Sueatuine Iron Snips, John William Woore, Poplar, 


9. OcaLinG, CLEANING, and Po.tsuinc Wire by means of a new and 
improved machine, Frank Wirth, Frankfort-on-Maine.—A communica- 
tion from Nikolaus Betz, St. Ingbert, Germany. 

98. Improvements in or applicable to Steam Hoiter Furnaces for the 
gg eae of smoke and economisation of fuel therein, Abraham 
Holt, Manchester. 

100. | improvements in Sarety Latcues, Phineas Edward Ayton, Bir- 
on -—A ication from George Charles Setchell, Greene- 

le, U.S. 


102. Improvements in the manufacture of ALUM and certain ALUMINO- 
Hered Compounps, Peter Spence and Francis Mudie Spence, Man- 
chester. 

104. Improvements in the Permanent Way of railways and tramways, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Achille Legrand, Paris. 

106. Imp in hi for the manufacture or Bricks and 
other AGGLoMERATED ARTICLES of a similar nature, Edwin Francis, 
Melbourn, Cambridge. 

108. Improvements connected with Surrityinc Water to CLosets and for 
domestic uses, Samuel Osmond, Bishopsgate-street Within, London. 

110. Impr ts applicable to Riverine and Puncutna Macuines, 
George Goodwin, Bayswater, London.— 9th January, 1877. 

114. Improvements in apparatus for Wiruerino and Dryine Tea Lear, 
Thomas. Balmer, Fochabers, Moray. 

116. Improvements mm CicareTres, and in the apparatus or means for 
manufacturing the same, John Evans, Denbigh-street, Pimlico, London. 











118. Improveraents in Execrric TeLecrRarm Apparatus delivering 
SS nen James Wyard Gooch, High-street, Eton, Bucking- 
nam. 


192 Improvements in Ro.ier SxKates, Stephon Walker, Shipley, Brad- 


124. improvements in VeLocirepes, James Lang, Cockspur-street, Pall 
Mall, London. 

cepeeneents in Brick and Tite Works, Herbert Guthrie, Man- 
chester. 

130. Improvements in VaLves and Taps or Stop Cocks, and hose unions, 
Joseph Breeden, Birmingham.—1l0th January, 1577. 

132. Improvements in inery for Drittine Cyiinvers for boilers and 
other purposes, Henry George Jordon, Manchester. 

134. Improvements in apparatus for WorKING RaiLway SiGNAus and 
Ports, John Scatcherd, Guide Bridge, Lancashire. 

136. Improvements in Sprine Motors for driving sewing machines and 
other small or light machinery, William Robert Lake, Southampton- 
buildings, London.—A communication from Isaac Solomon, Maryland, 


138, Improvements in VENTILATING WATERPROOF GARMENTS, James Quin, 
Leyland, Lancashire. 


ted 
0. Imp 


ts with the manufacture of CLock Cases, 

BaRoMETER Cases, THERMOMETER Cases, and other like cases, John 
Matthew May, Hatton-garden, London, 

142, Improvements in the production ot Carson and other PERMANENT 
PHOTOGRA Puic Pictures, Henry Lambert, Bath. 

146. Improvements in apparatus or appliances for Curtine or PaRING 
Oi or like cake, Charles Speck Brittain, Live . 

150. Improvements in Tin Pots used in the manufacture of tin and terne 

plates, Joseph Rushton Turnock, Llanelly. 

152. 1 ts in the facture of Fruit Breap and Farina, 
Campbell Morfit, Southampton-buildings, London. — 11th January, 











156. Improvements in Stanps or Frames for supporting or holding port- 
folios, scrap books, music, and for such like uses and purposes, Raphael 
Tuck, City-road, London. 

158. An improved machine for use in Mix1nG, WASHING, CoLouRING, and 
Sattine Burrer, Alexander Melville Clarke, Chancery-lane, London.— 
A communication from Gauthiot and Chollet, Paris, 

160. A new Exectric Automatic InpicaTor for electric bells for house 
telegraphy and other purposes, Theophilus Coad, West Strand, London. 

162. Improvements in Rock Dritts, William Wynn Kenrick, Birming- 
a sevmenaionion from William Weaver, Phcenixville, Pennsyl- 

an: 8. 
164. An improved method of and apparatus for Storrina or CLosinG 
LES, William Netherwood and Benjamin Shaw, Huddersfield, 

. Yorkshire. 

I fant: 


66. ents in the 
Baggeley, Kensington, London, 
us an rovements in SteaM GENERATORS, Arthur Greenwood, Leeds, 





of Fire Bricks and Tunes, Henry 


0} 

170. Improvements in SHorinc and Supportive VessELs on Docks, 
Pontoons, and Craps, and in floating them over shallow bars, Josiah 
Latimer Clark and John Standfield, Victoria-street, London, — 12th 
Jenuary, 1877, 





281, A new or improved method of Finisuinc Fectep Fasrrics for imitat- 
ing woven carpets, Henry Lister, Huddersfield. 

238, Improvements in the method of and —-* for TREATING MEAL, 
Four, or other pulverised or und substances for the purpose of 
sifting or dressing, Edward Davies, Liverpool. 

237. An improved apparatus a to the Eves for curative and 

rotective purposes, Félicité Noemi Thurel, South-street, Finsbury, 


ndon, 

289. Improvements in Bayonet Caton Fasteninos, Albert Marcius Silber, 
Cheapside, London. 

245, Improvements in Rotary Pomps and Enoines, which improvements 
are also applicable to rotary fans or bluwers and to the transmission of 
motion or power, John Harris, Kilburn, London.—18th January, 1877. 

249. A new or improved Hook or Tratyer for securing fruit or other trees 
or plants to a wall or other place, John William sloffman, Holloway- 
road, London. 

251. Lmprovements in WasHING Macuines and Caurns, William Prescott, 
Manchester. 

25s, An improved HorsesHoE, John Charles Elliott, Chelsea, London. 

255. Improvements in the manufacture of Forks, Spapes, Ssovers, and 
the lke tools, James Palmer, Stourbridge, Worcestershire.—1l9th 
January, 1877. 

259. Improvements in means or arrangements for CLosine the Mouru- 
pieces of Gas ReTorts and in tools for applying the same, Peter Tassie, 
Manchester. 

265. Certain improvements in the production of Metars or METALLIC 
ALLoys, and in the process employea therefor, John Holloway, Jeffrey’s- 
square, London, 

267. Improvements in the machine for FLesHinG Hives and Sxrys, known 
as Molinier’s system, William Edward Gedge, Wellington-street, Strand, 
London.—A communication from Valery Gallien, Paris. 

2¢¥. Improvements in Mowino and Reavinc Macutyes, David Grieg, 
Leeds, Yorkshire, Thomas Benstead, Spalding, and James Edwin 
Phillips, Grantham, Lincolnshire. 

271. Improvements in Sewino Macuines, John Keats, Wood-green, Lon- 
don.—A communication from George Greenwood, New York.—20th 
January, 1877. 

273. Improvements in Lire-Bpoats and their Accessories, and in the 
meaus for launching the same, applicable also to the launching of 
ordinary boats, Thomas Jefferson Wise, Southampton-buildings, Lon- 
don.—A communication from Martin Burke, Mineral Ridge, Ohio, 


.8. 

275. Improvements in Suutties of Looms for weaving, Robert Clarke 
Rayson, Dukinfield, Cheshire. 

277. Improvements in machinery for Currina or Getrine Coa or other 
MuineraL, John Alexander, Gartsherrie lronworks, Lanarkshire. 

279. An improved manufacture of Cicarerres, and the means or appli- 
ances employed therefor, Gerard Wenzeslaus von Nawrocki, Koch 
Strasse, Berlin.—A communication from Louis Grosskopf, Koenigsberg, 
Pruasia. 

281. An improved Matertt for use in Looms in lieu of leather straps or 

ds, Richard Wood, Heywood, and Joseph Holding, Manchester.— 
22nd January, 1877. 

283. Improvements in the construction of certain parts of PuppLine 
Fornaces, Alfred Francis John Fisher, Pelsall, staffordshire. 

285. Impr t the facture of Paper and apparatus therefor, 
Arthur Millbourn, New Kent-road, and Frederick Smith, Battersea- 
bridge-road, Surrey. 

291. Improvements in Tips for the heels of boots and shoes, Eli Morris, 

Wood-street, Northampton. 

293. Imp ts in hinery or ap; 

Stones and other hard and brittle su 

23rd January, 1877. 








ratus for BREAKING or REDUCING 
tances, George Dalton, Leeds,— 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


$28. Improved apparatus for EvaPoraTInG SACCHARINE Juices, Alexander 
Melville Clark, Chancery-lane, London.--A communication from José 
Guardiola, Chocola, Guatemala.-—-25th January, 1877. 

855. Improvements in —— for Dryino Boarps and other lumber, 
Philipp Pfeffer, New York.—27th January, 1877. 

877. Improved Device for equalising the leverage of a crank motion, 
Robert Duncan Milne, Santa Barbara, California, U.8.—29th January, 
1877. 

381. Improvements in apparatus for Dryina Gray, Corrre, Mat, and 
other substances, Alexander Melville Clark, Chancery-lane, London.— 
A communication from José Guardiola, Chocola, Guatemala.—29th 
January, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 


429. Boots and Snogs, William Stevens, Northampton.—3rd February, 
1874. 
477. Setrine Typz, &c., John Hooker, Islington, London.—5th February, 


1874. 
482. Motive Power, &c., John Cordy Baxter, Chatham.—cth February, 
187 


4. 

485. Tin-LineD Pipinc, &c., James John Harrop, Manchester.—6th Feb- 
ruary, 1874. 

420. Carpinec Corroy, &c., John Henry Johnson, Lincoln’s-inn-fields, 
London,—2nd February, 1874. 

422. ALLoys of Lron, Alexander Browne, Southampton-buildings, London. 
—2nd February, 1874. 

424. Bricks, William Beck and William Strong, Barrow-in-Furness.—3rd 
February, 1874. 

481. Raitway Brakes, Hugh Elder, Easter Bearford, Haddington.—6th 
February, 1874. 

433. Woo.vten Fasrics, &c., Edward Griffith Brewer, Chancery-lane, 
London.—3rd February, 1874. 

459. Steam Boivers, Alired Vincent Newton, Chancery-lane, London.— 
4th February, 1874. 

468. Exrractine Liquips, Joseph Hall, Leeds. —5th February, 1874. 

471. TaBLe Tors, Henri Adrien Bonneville, Piccadilly, London.—5th Feb- 
ruary, 1874. 

895. CrusHina SuGar Canes, George Buchanan, Bucklersbury, London. 
—12th March, 1874. 


Patents on which the Stamp Duty of £100 has been Paid. 
803. NickEL, Isaac Adams, jun., Chancery-lane, London.—2nd February, 
1870 


$24. BREECH-LOADING Fire-arms, John Thomas, Birmingham.—4th Feb- 
ruary, 1870. 

$25. Boxes, ac., William Edward Gedge, Strand, London.—4th February, 
1870. 

336, SELF-actina Mutgs, John Knowles, Bolton.—5th February, 1870. 

168. ScaLe Beams, Benjamia Clarkson and Samuel Charlton, Manchester. 
—19th January, 1870. 

603. BREECH-LOADING FirE-aRMs, William Lloyd Wise, Adelphi, London. 
—lst March, 170. 

30]. Liquau Licuts, Nathaniel John Holmes, Primrose-hill-road, London. 
—2nd February, 1870. 

318. Iron and Steet, Alfred Vincent Newton, Chancery-lane, London.— 
3rd February, 1870. 

452. BREECH-LOADING FirE-ARMs, William Middleditch Scott, Birming- 
hath.—16th February, 1870. 





Notices of Intention to Proceed with Patents, 
3649, Sream Borvers, Robert Illingworth, Manchester.—2nd September, 
1876. 


3743. Distittina Water, John McKendrick and Henry William Ball, 
Glasgow.—25th September, 1876. 

8758. Frre-Escapes, George Oswold Murray, Gunnersbury, Middlesex, 
and James Moss, Witham, Essex,—26th September, 1876. 

$769. Saics, &c., John Beck and Henry Yates, Liverpool. 

8774. Boxes, &c., William Frederick Tindell, Strand, London.—A com- 
munication from Seth Wheeler. 

$777. Dress SusPpeNDERS, Thomas Hare, Birmingham. 

8779. Casks, James Slater, Victoria-park-road, London, 

$780. TeLescopes, Frank McClean, ‘tunbridge Wells. 

3782. AppLyine Execrricity, Isac Louis Pulvermacher, Regent-street, 


London. 

3786. Fire Enoines, Edward Griffith Brewer, Chancery-lane, London,—A 
communication from Gerard Eugene Biard. 

$788. SEwine Macuines, Jehn Hilton, Oldham.—28th September, 1876. 

8793. Bicy.es, William George Lewis, Romford. 

3794. Corron, John Greenwood and Holland Taylor, Oldham. 

$800. Forts, &c., John Cox, Bideford. 

$802. LeaTHER, &c., Robert Broughton Briggs, Croydon.—29th September, 


1876. 

$805. Rinks, &c., Henry Bezer, Clapham.—30¢h September, 1876. 

$816. Furnaces, William Shepherd Williamson, Congleton, Cheshire.— 
2nd October, 1876. 

8822, Worm Gearino, &c., Charles Gittens Hawkins, Denmark Hill, 


Surrey. 

3823. Guim, &c., Alexander Melville Clark, Chancery-lane, London.—A 
communication from Henry Nicolas Rogé, Edouard Poret, Pierre 
Hypolite Baffoy, and Pierre Stanislas Eléonore Dupre. 





8830. Motive Power Enainz, Ferdinando Tommasi, Paris. 
8831. Srzam Cuttivators, George Greig, Harvieston, Stonehaven.—3rd 
October, 1876, 
bufldings, London. 


8839. Inkstanps, Charles Denton Abel, South t 
—A communication from Edouard de Lagillardaie, 

8845. Screws, William Charles Stiff and Abraham Bowen, Birmingham. 
—Ath October, 1876. 

8865. Pipes, &c., Edwin Lewis, Birmingham. 

8872. Governors, John Mackenzie, Blyth, Northumberland. —6th October, 


876. 
— WaTeRPROOF3, Thomas Forster, Streatham, Surrey.—10th October, 
8 





6. 

8967. Locks, Samuel Walton, Willenhall, Stafford.—13th October, 1876. 

Gees Comss, &c., Thomas Walter Harding, Leeds.—17th October, 
1876. 

4076. Boots and Sxors, John Batley, Kensington-park-gardens, John 
Keats, Wood-green, and James Neil, Worship-street, Loudou.—Z2Zlst 
October, 1876. 

4097. Hoping Ro.uers, &c., Thomas Whitehead and Henry Walton 
Whitehead, Leeds. — 23rd October, 1876. 

4202. CarriaGes, &c., Alexander Melville Clark, Chaucery-lane, London. 
—A communication from Leon Dathis.—3vuth October, 1876. 

4212. ExTincuisHinG Fire, Alexander Melville Clark, Cnancery-lane, 
London.—A communication from Augustin Jeanvoine.—sist October, 
1876. 

4224. Wacons, &c., George Ellis Chapman and Joseph Orgill Carr, 
Barnsley.—lst Novenvber, 1876, 

4255. VeLocipepes, Josiah Turner, Coventry.— 3rd November, 1876 

4296. Raitway CaRRisGes, George Westinghouse, Liverpool.—A com- 
munication from Abraham H. Phillippi.—7th November, 1876. 

4319. Lay Ficures, Frederic Stockman, Paris. 

4322. Prore.Lers, Thomas Temple, Newcastle-upon-Tyne. — 8th November, 
1876, 

4416. ArTiFictaL TeeTH, John Wood, Dumfries.—15th Noveinber, 1876. 
4523. Ain Pumps, Alfred Vincent Newton, Chancery-lane, London.—A 
communication from V illiam Fraser Garrison.—2ls¢ November, 1876. 
4692 Raitway Brakes, William Davison, Darlington.—4th December, 

1876. : 


4726, BotrLe Stoprers, Lewis William Day, North Tawton, Devon. 

4746, ARMOUR P.Lates, Alexander Wilson, Sheffield.—7th December, 1876. 

4781. Winpow SasHes, James Henry Butler, Wolverhampton. — 11th 
Decemer, 1876. 

4896. Corren, &c., Thomas Henry Baker, Poplar, and William France, 
Limehouse, London.-- 19th December, 1876. 

5044. Bricks, &c., John Coates Daniel, Hanley, Stafford.—29th December, 


1876. 

5060. PaRcHMENT, Henry Hymans, Southampton-buildings, London. 

5068. Steam PackinG, James Bury, Manchester.—30th L ber, 1876. 

6. Corton, &c., William Crighton, sen., William Crighton, jun., and 
Spencer Crighton, Manchester.—1lst January, 1877. 

61. CruciBLes, Thomas James Smith, Fleet-street, London.—A communi- 
cation from Albert Piat.—5th January, 1577. 

85. Fire-cLay, Herbert Guthrie, Manchester. 

88. Barometers, Robert Mann Lowne, Finchley. 

92. Satine So.utTions, Paul Piccard, Lausanne, Switzerland. 

109. Kitws, Thomas Carder, Torquay.—9th January, 1877. 

128. Bricks, &c., Herbert Guthrie, Manchester.—luth January, 1877. 

132. BoiLers, Henry George Jordan, Manchester. 

14s. -aanammae Macuines, John Greenwood, Manchest 
1877. 

170. Suprortine Vessers, Josiah Latimer Clark and John Standfield, 
Westminster.—12th January, 1s77. 

181. Roor Lamps, James Nicholas Douglass, Dulwich.—13th January, 
1877. 

187. Stip Buckie, Reginald Hay Wilkins, King’s Arm’s-yard, London.— 
A communication from Colonel Henry St. Clair Wilkins.—15th January, 








—11th January, 


1877. 

239. Bayonet CatcH Fastenines, Albert Marcius Silber, Cheapside, 
London. 

245. Rotary Fans, &c., John Harris, Kilburn, London.—1l8th January, 
1877 


ite 

277. Curtine Coat, John Alexander, Gartsherrie Ironworks, Lanark.— 
22nd January, 1877. 

293. Repucine Stones, &c., George Dalton, Leeds.—23rd January, 1876. 

$28. EVAPORATING SACCHAKINE Juices, Alexander Melville Clark, Chan- 
cery-lane, Loncon. — A communication from José Guardiola.—z5th 
January, 1877. 

855. Dryinc Boarps and Lumser, Philipp Pfeffer, New York.—27th 
January, 1877. 

877. Equaisinc CraNK Motion, Robert Duncan Milne, Santa Barbara 
U.S. 


381. Dryinc Graix, &c., Alexander Melville Clark, Chancery-lane, 
London. — A communication from José Guardiola. — 29th January, 
1877. : 


All persons having an interest in opposing any one of suck applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 





List of Specifications published during the week ending 
8ra February, 1877. 

1579, 6d.; 1828, 6d.; 1909, 6d.; 1929, Sd.; 1942, 6d.; 1945, 6d.; 1947, 6d.3 
1955, 6d.; 1972, 6d.; 1978, 4d.; 1985, Sd.; 2015, 6d.; 2017, 6d.; 2)18, 6d.* 
2028, 8d.; 203:, 6d.; 2049, Gd.; 2071, 6d.; 2073, 6d.; 2089, 8d.; 2092, 6d.> 
2093, 6d.; 2106, 6d.; 2107, 6d.; 2113, 6d.; 2116, 4d; 2117, 6d.; 2119, 6d.> 









2121, 6d.; 2126, 6d.; 2138, 4d.; 2141, Gd.; 2143, 6d.; 2150, Sd.; 2158, 6d. 
2165, 6d.; 2178, Gd.; 2184, 6d.; 2187, 10d.; 2190, 6d.; 2193, 6d.; 2211, 4d. 
2214, 6d.; 2215, 6d.; 2228, 6d.; 2227, 6d.; 2228, 6d.; 2231, 6d.; 2232, 6d. 
2238, 6d.; 2246, 6d.; 2254, 6d.; 2273, Gd.; 2291, 6d.; 2298, 4d.; 2303, 6d.é 
2309, 6d. L, 6d. 2814, 6d.; 2315, 6d.; 2825, 6d.; 2332, 6d.; 2335, 6d. 
“681, 2d.; 2682, 2d.; 2684, 2d.; 2688, 2d.; 2711, 2d.; 2722, 2d.; 2724, 2d. 
2727, 2d.: v72S, ud. 2729, Qd.; 2732, 2d.; 2737, Ad.; 2738, 2d; 2742, 4d.5 
2745, 2d.; 2746, 2d.; 2748, 4d.; 2750, zd.; 2751, 2d.; 2753, 2¢.; 2759, 2d.i 
2762, 2d.; 2763, 2d.; 2764, 4d.; 2768, 2d.; 2769, 2d.; 2770, 2d.; 2773, 20.5 


2774, 4d.; 2775, 2d.; 2777, 6d.; 2781, 2d.; 2782, 2d.; 2787, 2d.; 2792, 
2793, 2d.; 2796, 4d.; 2803, 2d.; 2806, 2d.; 2812, 2d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding ls. must be 
remitted by Post-office Order, made payable at the Post-oftice, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-otlice, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


2878. Takinc SaMries or Gran, Sucar, &c., FROM Sacks, BARRELS, &C., 
W. Brookes.—Dated 7th June, 1876. 2 ; 

The instrument ists of two tric tubes fitting one within 
the other. In each of the said tubes is a longitudinal slot extending 
along nearly its whole length. The inner tube is provided with a handle 
and 1s divided into compartments by a series of transverse partitions. By 
causing one or other of the said tubes to rotate partially, the slot in the 
inner tube may be covered or uncovered by the outer tube, and the in- 
strument opened or closed at will. The end of the instrument is pointed 
so as to allow of its being readily thrust into the merchandise to be 
examined, or the said instrument may be made of square or other suit- 
able section, a sliding blade or plate sharpened at one end being then 
used to open or close it. 

2380. Dryine ANIMAL SuBSTANCES ror ManvreE, H. 8. Firnan.—Dated 
7th June, 1876. 

This invention consists in a cylinder within which works arms or . 
stirrers fitted with scrapers; the cylinder being heated with hot air or 
steam, and the vapours evolved when desired burnt im the furnace. 
2381. Pianine anv Sorracina Metat, C. C. Walker.—Dated 7th June, 

1876. 


These improvements have for their object the production of planed 
surfaces, more particularly in gas purifiers, tanks, and other vessels, with 
greater facility and at less cost than heretofore obtainable. 

2882. ArmosPHERIC Hamers, W. R. Lake.—Dated 7th June, 1876. 

This invention comprises, First, a balanced atmospheric or air spring 
hammer. Secondly, a supplemental air cylinder capable of cushioning in 
either or both directions, and to any desired extent. Thirdly, a tightener, 
treadle and brake. Fourthly, a cast metal hammer beam, also various 
details of construction. 

2383. Warer Gavoes For STeaM Boiters, S, Morley.—Dated 7th June, 





This invention has mainly for its object to insure the keeping clear of 
the entrances to the gauge, and thereby maintaining the gauge in proper 
working order. . Ms: 

2384. Taps anv Cocks, B. Sumcou.— Dated 7th June, 1876. 

This invention consists in chill casting the several parts ef taps and 
cocks, using the plug as a core for casting the barrel, and casting in also 
all junctions required at the same time. 
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Graln AND Seep Sreves, R. Vogan.—Dated 7th June, 1876. 

The object of this invention is to construct a sieve which will properly 
sift or separate various kinds of grain and seeds when they have become 
mixed. To this end he constructs the sieve wfth a number of corruga- 
tions, which corrugations should be raised at right angles from the base 
and arranged longitudinally to the sieve. @ grains or seeds are 
allowed to fall ou the upper end of the sieve to which a reciprocating 
motion is given. 

2386. Urtcisinc Heat, H. W. Cook.—Dated 7th June, 1876. 

The heating of these gases and air may be made to produce an increase 
either of volume or of pressure. 

2387. Pcrirvine Sewace, 7. Lovell.—Dated Tth June, 1876. 

This invention consists of a new method of purifying sewage by 
means of tanks and runlets, by which the raw sewage is carried from 
long distances over small pereene of land, by which means, and with 
the addition of settling tanks in duplicate, the mud is collected in its 
passage down, and the liquid sewage is further purified by means of the 
runlets in the latter, and being planted with succulent herbageor aquatic 

lants. 
2388. Prore.ttine anp Srorprnc Tramway Veutcies, H. 2. Holt.— 
Dated 7th June 1876. 

First, the usé of an auxiliary engine to drive the car wheels when 
ascending inclines, which may be thrown out of gear on levels, or when 
not required. This auxiliary engine is driven at a higher speed than the 
locomotive engine, on which it may be fixed, or on the car. Secondly, 
an arrangement for mixing a large quantity of dry air with the exhaust 
steam and products of combustion, including a receiver of water to 
absorb the same (in cold climates) under pressure. Thirdly, an adjust- 
able buffer, which, when the locomotive and car come in contact, applies 
the handbrakes on the car, including a steam cylinder on the locomotive 
for the same purpose. Fourthly, liquid fuel supply apparatus for boiler. 
2389. Sroxe-worxine Macurnery, J. Hamilton and F. Frasi.—Dated 7th 

June, 1876. 

This invention consists in mounting a number of cutting tools made of 
steel bar of trapezoidal section fin adjustable holders by the side of a 
planing machine table, on which is fixed a block of stone to be cut or 
mould The tools are clamped in the holders, projecting more or less 

‘according to the profile of the moulding, and are set so as to give 
successive cuts, after which the surface is finished by a scraper. 
2390. Picments, W. Whitthrend.—Dated 8th June, 1876. 

The provisional specification of this invention describes a new mode of 
preparing compounds, of which zinc constitutes the basis, and which 
may be used for purposes for which whitelead is now used. 


2891. Dinect-actina Stream Enotes, J. C. Hudson.—Dated Sth June, 
1876 


om. 

In constructing the auxiliary valve on a seat on the back of the main 
valve, which seat is provided with certain ports in communication with 
steam chamber of cylinder and other perts with exhaust port of 
cylinder, and providing the auxiliary valve with wings rising vertically, 
and clipping parallel plane faces formed on opposite sides of valve 
piston at about the centre of its length; also causing the auxiliary 
valve to move with valve piston; also arranging rs within valve 
piston running from each end towards centre, and branching out at 
opposite sides through said parallel faces, and continuing these ports 
down wings of auxiliary valve to its face on seat on main valve ; 
also causing the auxiliary valve to admit steam to, and to exhaust 
from, opposite ends of valve piston by the ports in auxiliary valve, 
which continue to ends of valve piston, covering certain exhaust and 
steam ports in seat on main valve, and changing ports in auxiliary 
valve from exhaust to steam ports in that on main valve and vice versa, 
by allowing a determined independent movement between valve 
piston with auxiliary valve and main valve, which movement is 
obtained from main piston when nearing the ends of its stroke, and 
by these means reversing the main valve and causing the main piston 
to return its stroke; also cushioning the valve piston by closing-the 
exhaust ports in seat on main valve by passing over bars in main valve 
seat; also the valve piston may clip the auxiliary valve, the centre of 
valve piston being formed as a yoke, and the wing or wings of auxiliary 
valve fitting against faces formed within the yoke. 

2392. Testinc Meat anp Fioor, P. Jensen.—Dated 8th June, 1876. 

The flour samples are placed in even portions on a dark wood surface, 
pressed hard by a polished glass plate into a curved surface, immersed in 
water and drie 
2393. Drrectixc anp Coytroiume Batioons, M. Runkel.-- Dated 8th 

June, 1876. 

The object of this invention is, First, to cause a gas balloon to rise at 
will without throwing out any ballast, and to descend without losing 
any gas; and, Secondly, to steer the balloon in any horizontal direc- 


tion. 
2394. Looms ron Weavine, J. D Lee and J. Crabtree.—Dated Sth June, 
1876. 

This relates to means of operating the healds for opening and closing 

the shed at the required time or times when weaving broad cloths. 
. Looms ror Weavina, J. Butterworth, W. Dickinson, and C. Callow. 
— Dated Sth June, 1876. 
This relates, First, to mechanism for stopping the loom. Secondly, for 
venting the shuttle flying or being thrown out of the race. Thirdly, 
“ regulating the tension. 
2396. Mettrxc orn GLazine ARTICLES oF Giass, 7. G. Webb.—Dated 8th 
June, 1876. 

This invention is designed to avoid the use of those instruments now 
employed to hold and turn the article during melting or glazing, and to 
keep the article in form. 

2397. Treatment or Compounps or Iron, D. McKechnie.—Dated 8th 
June, 1876. 

The essential points of this invention consist in admixing and incor- 
porating iron ores, in a fine state of division, with lime and water, and 
submitting the result to a heating process in a kiln, so as to consolidate 
the ore and render the same more suitable for the production of iron. 
2398. Treatment or Mick ror MitK Powver, E. Morgan.—Dated 8th 

June, 1876. 

The specification of this invention describes, First, mixing milk with 
30 per cent. of sugar and 20 per cent. of Porsa extract, then subjecting to 
150 deg. or 160 deg. of heat Fah., till the consistence of thick cream, 
reducing into thin streams or threads to aid evaporation, and finally 
finishing drying in enamelled pans, and afterwards grinding into 

wader. 
b3e9. Rotter Skate, F. Cutlan.—Dated 8th June, 1876. 

First, the block forming the hanger for the front rollers. Secondly, 
the revolving of the back hanger, or the revolving ball which may be su 
stituted for the same. Thirdly, ss evolutions to be made with- 
out fitting the block or footstand. 

2400. Facurratine Sxatina, J. K. Dallison.—Dated 9th June, 1876. 

This apparatus is constructed so as to surround the legs or lower part 
of the a the skater, allowing, however, —— freedom of movement 
thereto, and it reaches upwardly to about the hands. It is made of a 
light but strong framework, provided at the bottom with castors or rollers 
to allow of the apparatus having travelling movement in every direction, 
according to the movement of the skater, and also provided with upper 
handles, which are grasped by the hands, so that, in the event of the 
skater's feet sliding from under him, as they very frequently will, his 
weight is immediately borne by the apparatus, and he is prevented 
from falling, and is enabled immediately to stay his progress and regain 
his foothold. 

2401. OrnamMenTAL Vases, 7. W. Webb.—Dated 9th June, 1876. 

Vases and other articles are manufactured in glass with or 


tod 


ane. Screen ror Sortine Minerat Earrtus, &c., F. Wirth.—Dated 9th 
une, 1876. 

This invention relates to a method of separating Fy mal matter by 
conducting the same through sieves arranged in the form of conical 
drums on a horizontal shaft rotating in such a manner that the matter 

ses first the widest sieve, proceeding then to the finer ones, the sieves 
ing surrounded by jackets, the last jacket being perforated, 
2475. Soviraire anp Srup Fasteninos, H. G. Pendleton.—Dated 15th 
June, 1876. 

This invention of impr ts in , stud, and other fastenings, 
consists of a fastening on the back of a solitaire, stud, or other fastening, 
consisting of a tube with two catches in combination with eyelets or 
plates inserted in the cuff, shirt front, or other article of wearing 
apparel, and furnished with suitable hani for releasing the 
catches, 

2476. Gasatiers, CHANDELIERS, &c., C. 
June, 1876, 

Describes an outer or suspending tube having on its interior a rack 
and pinion bar, into which a clutch fixed on the exterior of an internal 
movable tube arid, actuated by a spiral spring, gears, and thus firmly holds 
the lamp or gasalier in position. 

2477. Treatinc Mixep Woo.ten Fasrics, 8. Bamferd.—Dated 15th 
June, 1876. 

The object of this invention is to utilise waste fabrics or rags composed 
of wool or worsted mixed with some other fibrous material, commonly 
called Bradford , by treating them with the solution hereinafter 
mentioned, the result of which is the entire destruction of any other 
fibrous material, such as cotton, silk, or flax, the wool or worsted remain- 
ing perfectly unaffected, merely requiring stoving and carding to become 
ready for the wool mixing. 

2478. Larues, J. McNeil.—Dated 15th June, 1876. 

This invention has for its object the providing of turning lathes and 
otber machine tools with simple self-acting mechanism to enable them to 
turn, plane, or shape rods or bars with a barrelled or curvilinear contour 
instead of a straight or parallel one; the essential feature being the 
combination of a transverse movement produced by a pin on a revolving 
piece with a longitudinal movement in concert with which the piece 
revolves, 

2478. Preservinc Meat anv Fisn, H. &. Newton.—Dated 15th June, 
1876. 

This invention consists of an improved process for preserving meat 
and fish by the employment of certain chemical substances possessing 
at ated qualities, which are injected into the veins of the living 
ani 


Veot 








D. E. Kramine.—Dated 15th 


2480. CorRvGaTING oR INDENTING IRON Wire FoR TRELLIS Work, P. 
Joannes.— Dated 15th June, 1576. 

By the means of this machine crude iron wire, in other words, not 
annealed, can be prepared for putting together in diamond shaped or 
square lattice work, without riveting or twisting, as is the custom and 
practice at present. Wire of unusual thickness can be used, up to, say, 
half an inch in diameter, and when prepared by the machine the lattice 
can be manufactured with great rapidity. No lattice work heretofore 
made can compare with the product of this machine in point of solidity, 
strength, and durability. 

2481. Frrertaces or Furnaces, J. G. K. Burt.—Dated 15th June, 1876. 

According to this invention a combination of two grates or fireplaces is 
used, namely, an outer and lower or main fireplace, in which an ordinary 
coal or other fire is maintained, and an inner and higher or supplementary 
—_ or fireplace charged with some combustible material, preferring 

ragments of iron or other metal —- with a backing of chalk, lime- 
stone, or other similar substance. e products of combustion from the 
original fire are caused to through, or between, and amongst the 
fragments of semi or partially combustible material in the higher grate. 
In some cases more than one supplementary grate may be used. The 
amount of draught may be regulated in different ways ; one way is to 
construct what is known as the “ register” of bars on the principle of a 
Venetian blind, and another consists in the application of a sort of 
movable gridiron behind the bars, and in some cases a box or flue may 
also be placed at the rear of the “register” or “gridiron,” but other 
arrangements may be used. The grates or fireplaces may be constructed 
of various shapes, and the bars of the outer grate may be ornamental. 
It is preferred to construct the body of the stove of horseshoe or similar 
shape, so as to jate a larger amount of heat into the room, and in 
some cases the mantelshelf may be cast in one piece with the body of 
the stove. The invention may be applied to existing grates. 

2482. Treartine anp Packine Butter anp Larp, W. McDonnell and C. 

Mc Donnell.— Dated 15th June, 1876. 

Purifying dirty butter at a low temperature in apparatus therefor, 
churning it with milk and pouring liquid butter on it. Blending butter, 
or butter and purified butter scrapings, with oleo-margerines. Making 
firkins into packages. Keeping butter in the dairy or other place 
cool by enclosing it in a curtained cage, water trickling down the 
curtain. 


2483. American Stoves, J. Dobbie.—Dated 15th June, 1876. 

This invention consists in placing a division plate or partition between 
the sides of the fireplace next the oven and the water boiler, leaving a 
heating flue space between these and the plate, open at the top and con- 
tinued round the underside of these, and up 
the top of the oven, all for the passage o! 
give greater heating effects than hitherto. 

2484. Friction Ciurcues anp Putters, J. W. Grayson.—Dated 1ith 
June, 1876. 

Metal split ring inside box or shell, with two expanding levers within 
ring, said levers being expanded by wedge ; withdrawal of wedge causes 
ring to assume original position. 

2485. Currine Parer, H. G. Yonard.—Dated 15th June, 1876. 

This invention consists of a framework having bearings which carry a 
roller of paper. The paper passes between revolving cutter bars which 
trim its edges. It then passes over a soft pasting aie and over a roller 
from which it hangs down. Its end is then fastened to a clip working in 
vertical uprights and raised by a balance weight, a loose bar or roller 
being placed in the loop of the paper to keep it stretched. Instead of 
—— vertically, the clips may have wheels which run down an inclined 
board. 


the flames and hot gases to 


2486. Manvracture or Sutpmate or Sopa, S. 
June, 1876. 

According to this invention, the pan forming the bed of the furnace has 
a hole in its centre, through which the product is discharged. The sub- 
stances to be treated are introduced into the furnaces through a hopper 
or hoppers in which a acrew or screws works or work. 

2487. Bicitarp Tasies, J. Marsden.—Dated 15th June, 1876. 

The bed is made preferably of sheets of zinc enamelled and painted, 
and screwed to wooden blocks in a metal frame, which blocks are capable 
of giving laterally, to allow for expansion. Metal cushions are used, and 
elastic balls. This billiard table can be used in the open air. If built 
permanently out of doors, the bed can be built of cement, slate, asphalte 
(similar to that used for skating rinks), or other hard material. 

2489. Liqurp Meters, J. M. Plessner.—Dated 15th June, 1876. 

This consists of two vessels surmounted each by another vessel, the 
four capacities being in communication by passages through taps in 
connection pieces, and also by pipes through other passages in the same 
taps from opposite sides, for the tlow of liquid. The taps are opened and 
closed by an oscillatory or pendulous motion of the whole apparatus, by 
the alternate inflow and outflow of the liquid, the taps being acted upon 
by levers attached to a fixed framing between or on which the apparatus 
a re 


Hjerleid.—Dated ith 





designs on their surfaces, such designs being developed by the process of 

blowing, from pieces of glass of suitable forms applied to the mass of 

glass intended to form a vase or other article while in the ball form. 

2402. Dovustine Corror, J. L. Thackeray and B. Glover.—Dated 9th June, 
1876. 

This invention has for its object impr ts in y for 
doubling cotton and other fibrous materials. For this purpose they employ 
spindles which are fixed at their lower ends into a rail which hasa rising 
and falling motion given to it to distribute the thread upon the bobbin. 
The — passes up through the centre of a pulley or whirl, which is 
carried by a fixed upper rail and is driven by a band passing around it. 
The bobbin is sup upon a shoulder or flange on the spindle, and 
rises and falls with it. There are two flier arms attached to a disc form- 
ing the upper part of the pulley or whirl, they stand up on either side of 
the bobbin, and the yarns to be doubled are passed through an eye at the 
upper end of one of them. These they form with sockets to screw on 
to the flier arms, so that they can be changed when they become worn. 
2408. Sewrnc Macuines, N. Salamon.—Dated 9th June, 1876. 

The object of this invention is to provide a facile means for working 
sewing hi vy ical or by hand power, as convenience may 
dictate, by throwing the fiy-wheel driver which carries the crank handle 
readily into or out of action. 

2404. Baruine Dress anp Lire Bett Comptnep, J. W. Shephard and 
W. Brough.—Dated 9th June, 1876. 

This invention relates to the y py of a life-saving b It or inflated 
compartment to an improved form or arrangement of bathing dress, 
whereby perfect safety from drowning is obtained, the external aj r- 
ance of the dress also imparting decency to the bather when out of the 
water. 

Matt Torsine Apparatus, F. Wirth.—Dated 9th June, 1876. 
This invention has for its object an improved malt turning apparatus 
whick will te the operation of malting, and principally the drying 
of green malt, and reduce the cost of manufacture. 


i 











2490. Propucixe Destens vron Grass, S. J. J. Kelly.—Dated 15th June, 
1576. 

This provisional specification describes producing letters or devices on 
glass in burnished metal, by transfer in good oil varnish from a litho- 
graphic stone uyon the glass when coated with the metal. The transfer 
is made to adhere by rolling; the transfer Hay od is next wetted and 
pecled off, leaving the letters or design on the burnished metal. The 
superfluous metal is then rubbed off as usual. Embossed effects can be 
produced in a similar manner, by transferring the design to the bare 
glass and then applying acid, which will eat into all parts of the surface 
not protected by the varnish of the design. The provisional specification 
also describes producing shade lines and coloured grounds by drawing 
the design on stone, taking an impression upon transfer paper, and then 
transferring the d to the glass, which is coated with transfer varnish. 
This should be done before the varnish is dry, se that the operator may 
—_ the transfer to its proper place should it not register correctly at 

rst. 
2491. Sewine Macntne, L. Dallée.—Dated 15th June, 1876. 

This provisional specification describes a machine distinguished by the 
four following arrangements :—First, the shuttle, instead of being placed, 
as in existing machines, below the vertical needle in combination with 
which it works to make the knot, is placed sbove the said needle—that 
is to say, that the respective itions of the two essential parts are 
reversed. Secondly, the shuttle employed by preference in this machine 
permits of using a bobbin containing a much larger quantity of thread 
than in the ordinary systems. T result is due to the particular 





arrangement of the mec m which imparts to the shuttle its rotary 
t. This hani comprises as essential parts two tenons 
en ng in mortises formed on the shuttle, which is placed a little 


obliquely, so that the tenons can leave their mortises to allow of the loop 
to pass, and thus act like the pallets of au anchor cscapement. Thirdly, 
the feed-foot or presser is actuated by the carrier which holds the shuttle, 
and can be raised during the work by means of a pedal adjoining the 





the outer sides and along | 





ee 


aver pedal. The bed of the machine is in the form of a cylinder 
ale 


movable around its axis, so as to draw all the machine in the direction 
desired for the convenience of the work. 
2492. Mariners’ Compasses, &. S. Ritchie.—Dated 15th June, 1876. 

This complete specification deseribes :—First, a compass card composed 
of a concentrated buoyant air vessel, a perforated plate or divided ring 
and one or more magnets, or such and arms, arranged and constructed 
substantially as shown and described. Secondly, a *‘ fascicular magnet,” 
that is, one composed of a series or bundle of drawn steel and magnet. 
ised wires, laid side by side or parallel to one another, and suitably 
bound or connected together or enclosed in a case, 

2493. Key ror Rattway Cuairs anv Rais, J. Gillings.—Dated 15th 
June, 1876. 

This invention consists of a new form of key for railway chairs, which 
shall maintain its tightness during changes of temperature, and be less 
liable to iracture. 

2494. Fastenino Raitway Carriace Doors, W. Wiltshire.—Dated 16th 
June, 1876. 

According to this invention the doors of the carriages forming a rail- 
way train are simultaneously fastened by causing bolts to be shot 
into the respective doors by means of a cord, which is actuated by the 
guard, . 

2495. Preventine Priminc anv JNcRUSTATION IN SteAM Borers, W. 
Major. —Dated 16th June, 1876. 

The introduction into steam boilers of a small quantity of petroleum or 
other similar mineral oil, the said oil being mixed with the water used 
to generate steam. 

2496. Fioor, Roor, anp Wagon Covers, Fiexiste Hose anp Stans, 
&e., J. @. Zoller and D. Scott. —Dated With June, 1876, 

This invention consists in employing rock asphalte alone or combined 
with other matters in making various articles for which it has never 
hitherto been used, but for which it is advantageously applicable on 
account of its impermeability, durability, and other characteristics, 


2497. Reeviatine Water Suprty, A. Tylor.—Dated lith June, 1876. 

Forming the actuating part of the waste-not submerged valve with a 
flexible or elastic tube ring part or valve to embrace, or be pressed against 
the movable valve, in order to enable the capillary action, adhesion, or 
suction required to move the valve to be obtained. Amanging the ordi- 
nary round closet and spindle valves to be used and act as waste-nots, 
Improving the London closet valve, patented in 1873, No. 1519, so as to 
dispense with the hollow spindle and ball-and-socket valve arrangement. 
Arranging hydrants to prevent waste by applying a modification of the 
escape preventer, shown in No. 2948, of 1871, and forming the part as a 
wedge or movable part to slide or hang ona pivot or hinge, and be closed 
so as to enable the outer valve to be removed without emptying the main 
when the same requires inspection or repair, 


2498. Worxino Screw Presses py SteaAM Power, B. Ravet.—Dated 16th 
June, 1876. 

This invention consists of an improved arrangement of machinery by 
which screw presses generally worked by manual labour can be actuated 
and used by means of steam power. Power is communicated to the 
steam press by means of the countershaft which is in connection with 
the steam engine. 

2500. Movutps ts Wax anv Piasrer oF Paris, W. R. Lake.—Dated 16th 
June, 1876. 

This invention consists in the production of moulds in wax, plaster or 
other elastic material for the formation of articles of utility, statuettes, 
or other works of art, having undercut or prominent parts by the use of 
soft clastic patterns. Also in the formation or production of such 
patterns. 

2501. Gas ror Heatixo anv Lionrino, F. W. Colls.—Dated 10th June, 
1876. 

The inventor uses gas retorts, either vertical or horizontal, one of which 
is to be charged with chalk or limestone, and a second, vr carburetting 
retort, is to be charged with charcoal or coke, or any other carbonaceous 
materials, and the two retorts are to be connected by a suitable pipe ; in 
some instances he purposes using a third retort, through which the com- 
bined gases are passed, At a short distance from the gas retorts, he fixes 
a tank or reservoir containing hydrocarbon or other oil or spirit, and 
connected by a pipe with one of the gas retorts, 

2502. Lire Savinc anp CTHER Rockers, W. Blott.—Dated 16th Jun, 
1876. 

The inventor affixes a collar between the end of the cylinder of the 
rocket and the screw tail piece; the said collar has rods, pins, chains or 
wires attached to their one end and a plate at the other with a rotating 
joint in its centre, and at the other end of the said joint a ring is pro- 
vided to which he attaches a rope. in some instances the collar is 
superseded by affixing the rods, pins, chains, or wires to the butt end 
of the rocket, but he preferably affixes a pin in the centre of the screw 
tail piece with a similar rotating joint and the ring to which the rope is 
attached ; he also connects two or more rockets together by such chains or 
wires above mentioned. 

2508. Stream Carriaces, 7. Robertson.~ Dated 16th June, 1876. 

This invention consists in constructing steam-carriage boilers and their 
high-pressure engines, so that they emit no black smoke and make no 
noise by the escape of the exhaust steam. By making a close ashpit to 
the fireplace of the boiler, and forcing the air therein by a steam jet or 
air-forcing apparatus, which would force it in in a constant stream, 
assisted by the blast of the exhaust steam from the cylinders of the 
engines led into the cold air supply chamber attached to the blower, 
which would condense some of the exhaust steam and trap it for feeding 
the boiler. The air so heated by the steam forcing it into the close ash- 
pit would be forced up through the grate and fire on it, while a part 
would be forced up through a new conducting branch or nozzle with a 
rose or perforated top, some twelve inches or more above the fire, so as 
to spread out and mix with and burn the gases before they tormed 
black smoke or escaped trom the fire-box into the cxit pipe fitted with 
the ordinary damper, and then led down through a pipe in a large 
cistern below the seats of the carriage, which would heat the water for 
feeding the boiler, and partially cool or condense the escaping or car- 
bonic acid gas before allowing it to escape close to the ground behind 
the carriage, instead of at a chimney over the carriage as heretofore. 
2606. MorTIsING, Macuines, J. Mark and G@. Wilson.—Dated 16th June, 

876. 

Rack and pinion dispensed with, slide carrying the cutter is adjustable 
vertically by screw and nut, which latter has studs, whence connecting 
rods proceed to hand lever. which acts directly on the cutter spindle. 
anes. BLEACHING AND Purtryine Woe, E. G. Brewer.—Dated 16th June, 

76, 


0. 

The purification of wool and other material by subjecting the same to 
the action of a bath having chlorine of calcium (chloride of lime) or its 
equivalent as base, to which some acid, such as hydrochloric acid, may 
be added. Stoving is dispensed with. 

2506. Gas Fursaces, W. Anderson.—Dated 16th June, 1876. 

The object of the present invention is to utilise the heat which has 
hitherto always been wasted in Siemens’ well-known furnaces, namely, 
the heat escaping by radiation through the walls of the furnace, and to 
prevent the loss occasioned by the melting of the bricks, 

2507. Castors, J. C. Scott.—Dated 16th June, 1876. 

This invention refers to an arrangement for throwing the weight to tho 
centre of the leg of the article to be supported. 

— Batts ror Batt Vatves, J. B. McMinnies.—Dated 16th June, 
876. 

This invention has for its object the prevention of leaking of balls of 
taps, and is effected by forming them of glass or other such material. 
2509. Ruino Paper, A. J. Parker.—Dated l6th June, 1876. ' 

This consists in mounting upon a bed or foundation a frame capable of 
arisiug motion in a circular direction by hand. Connected with the 
frame are various appliances (fully described in the provisional specifica- 
tion) for inking pens, ruling the sheets of paper, and removing them 
when ruled, 

2510. Cow1s, J. Deaken.—Dated 16th June, 1876. 

This invention consists in a cowl of cylindrical form hung as on gimbals, 
80 as to be free to be inclined in any direction by the pressure of the wind. 
The cow! is hung on two pivots, diametrically,opposite one another, on a 
ring which is intermediate of the cowl and chimney top, and is itself hung 
upon the chimney top by two other pivots at right angles to the first. 
2511. Prixtino Eycravines with CyLInDER Macutnes, A. M. Clark.— 

Dated 16th June, 1876. 

The invention consists in printing direct from electrotypes or engraved 
blocks, in cylinder printing machines, the electroes or blocks being 
recessed in spaces left for their reception in the cylindrical stereotypes. 


2512. Sree. Lastino-racks, 7. B. Cox.—Dated 17th June, 1876. 

The features of novelty which constitute this invention are, the 
making lasting-tacks from cold steel, and the machinery employed 
therein. The tacks are made from cold steel wire by turning off the 
surplus material, so as to form the shank of the tack, and then cutting 
or shearing off the tack at the back of the head. The machinery em- 
ployed consists essentially in the following parts, namely, a feeder for 
feeding the steel wire as required, a clip to retain the steel wire in 
position whilst being cut, a set of cutters for shaping the shank, anda 
shearing mechanism to cut off the tack when finished. A modificati 
for the larger sizes, or for any size, consists in forming the shank at two 
or more operations by having two or more sets of cutters, and by means 
of a disc-plate, carrying the tack when partly formed, and cut off from 
one set of cutters to another; or in carrying the sets of cutters round a 
centre, or in slides, so as each to act in turn upon one tack, 
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2513. Gas-neatino Arraratus, G. Bwart.—Dated 17th June, 1876. 

This invention consists in preventing explosions in lighting and ex- 
tinguishing atmospheric gas burners, by means of a valve automatically 
arranged for excluding the air when the burner is moved from under the 
vesse| to be heated, and admitting the air when the burner is moved 
under the vessel. 

2614. Ice anp Rouver Skates, L. Delairs.—Dated 17th June, 1876. 

The object of the present invention is to admit of skaters performing 
all the graceful evolutions executed in ice skating, by so constructing 
the skate as to permit of the skater directing him or herself with the 
greatest facility in any desired curve, and also to stop at will, This im- 
proved skate is intended for use either in the rink or on ice. The 
characteristic features in the invention may be classified under four 
heads, viz.: First, a flexible footstock; Secondly, an improved ball 
roller, in lieu of wheels, or to be used in conjunction therewith; Thirdly, 
a brake for stopping the skater at will; Fourthly, an improved method 
of attaching the skate to the foot, partly dispensing with straps. First, 
the footstock is by preference flexible or jointed, and is therefore made 
of flexible metal, or of a combination of metal, wood or Jeather, in super- 
posed sheets ; at the same time the inventor does not restrict himself to 
its special employment, as it may prove convenient to use a rigid foot- 
stock of metal or wood. The advantages of this flexibility have a particular 
recommendation when used conjointly with his improved ball roilers, us 
tending to facilitate the execution of various movements by the skater 
by raising or lowering the heel. Secondly, in lieu of the ordinary rollers, 
he employs a ball turning in a socket in a suitable frame; there is no 
novelty in this, as the principle is well known, especially in the shape of 
furniture castors, and, moreover, has been employed for skates, but the 
yreat objection to them has been the amount of friction produced when 
in continuous use, as would be the case with askate. The aim in the im- 
proved ball-and-socket roller has been to reduce this friction to a 
minimum; with this view the ball and socket he employs is made of 
metal or any sufficiently hard substance, the ball turning as usual in the 
socket, but with this distinctive feature, that it is surrounded by anti- 
friction rollers resting on the ball and turning in suitable bearings | 
simultaneously and in conjunction with it. These rollers are arranged | 
triangularly round the ball and one above it, or they are placed two 
vertically and parallel and two horizontally and parallel; of these the | 
latter one is placed laterally, and the other immediately above the ball. | 
Thirdly, the brake consists of two spurs projecting from either side of the 
heel of the skate, and clearing the ground a little above the rollers. | 
These spurs are crossed at their extremities by a flat band, which by 
raising the toe is brought to bear on the surface of the rink, and instantly 
arrests the skater. Fourthly, the attachment consists of a flexible 
metal band, of the form of the heel of the boot or shoe, terminating if 
desired in rear of the footstock, or in any other suitable position, and 





the bottle to absorb and hold the fluid therein, to compress the sponge, 
so as to cause it to give out more or less of its volatile or fluid contents, 
The spring valve forms a perfectly automatic closing of the cap orifices, 
so that no fluid or scent can escape until the valve is moved downward, 
which is effected by simply pressing the thumb or finger on the top of the 
valve stem, which will not only depress the shank of the valve into the 
substance contained in the bottle, but move the valve from the cap orifices 
and allow the fluid or odonr to freely escape through such orifices, while 
the pressure may remain on the stem of the valve. As soon as the thumb 
or finger is removed, the resilient action of the spring will at once cause 
the valve to close or seal the openings in the cap. 
2526. Disposar or Sewace, F. !V. B. R. Goedioko.—Dated 19th June, 1876. 
The by the waterway or otherwise collected sewage without an after 
disinfection is distributed and supplied to farmers, market gardeners, 
and others in a similar way as the water and gas companies supply 
their consumers, 


2527. Pumpina Liquips anp Gases, G. 8. Hazlehwrst.—Dated 19th June, 
1876. 


The feature of novelty in this invention consists in pumping air, liquid, 
or gas by intermittently moving columns ef liquid -by means of steam 
or air pressure, such pressure being supplied through a slide valve. 
aoe * L 6” Vinamenpagee Sree, Compressor, F. Tonmasi.—Dated 19th 

une, 1876 

This invention relates to a machine working by the alternate expansion 
and d tion of oil produced by an alternate circulation of steam 
and of cold wuter, and so arranged that it may be employed either to 
drive a forging hammer or a piston, fitting into a mould containing steel 
in fusion. The cylinder enclosing the oil tubes is carried on trunnions, 
and may be tilted when required. 

2529. BLeacninc anp Preparinc Fisrovus Materiars, J. J. Sachs.— 
Dated 19th June, 1876. 

The improvements relate to treating the materials with chlorine, per- 

te of pot lphate of magnesia, the vapours of sulphur, 








4 0! ium. 
and an alkaline solution. 
2080. Srergotyrine Apparatus, A. Harrison and J. Evans.—D ited 19th 

une, 1876. 

This provisional specification describes apparatus for casting stereotypes 
type high with a comparatively small quantity of metal, the apparatus 
being easily adjustable to any required wiath of casting. 

2531. Recisterine tee Sreep or Macuinery, 1. A. Bonneville.—Dated 

19th June, 1876. 

The apparatus consists of an annular box to be mounted on the shaft 
of the machinery and provided inside with rollers which sustain a half- 
crown, to which are suspended a counterpoise and a needle dial counter 





united to the heel by a screw or some equivalent connection. The fore 
part of the skate is provided by a laced clog or shoe capped as usual, He 
either employs two of his improved ball rollers, one in front and one in 
rear, beneath the footstock, or he makes use of one of his rollers in front, 
and in the rear he places a pair of ordinary wheel rollers, the axis of 
which passes in front of the heel of the boot, so that a firm grip is secured 
round the heel when the screw of the metallic attachment is turned. 
When two rollers are used he supplies the skate with rests or feet 
attached beneath the footstock by screws. These rests are placed on the 
inside edge of the skate to steady the skater when stationary. 

2515. Essentiat O1n anv Varnisn, A. Browne.—Dated 17th June, 1876, 

The features of novelty of this invention consist in the use of certain 
ingredients operated with in a particular manner to obtain an essential 
oi! and varnish. The manner of conducting the process for obtaining 
products, according to this invention, can only be ascertained by follow- 
ing step by step in detail the process of manufacture set forth in the pro- 
visional specification, and does not therefore admit of being abridged. 
2516. Wire Nertine, W. Smith.—Dated 17th June, 1876. 

According to this invention, the netting is strengthened by the 
addition of supplementary longitudinal wires or cables running through 
the twists and meshes. The machinery consists in the construction of 
divided twisting wheels, which travel to and fro in segments, leaving 
the suppl tal wires 1 dent of the twist. 

2517. Graininc, Coatinc, OR ORNAMENTING: Woop, C. A. Bluemel.— 
Dated 17th June, 1876 

For coating the handles of umbrellas, parasols, and the like, the 
inventor uses white lead and copal varnish, or other white colour or pig- 
ment, and spirit varnish, and when it is dry he smooths the surface with 
a mixture of pumice powder and water. A colouring and surfacing or 
varnishing solution or compound composed of equal quantities of japan 
varnish and turpentine is then applied to the handle. As this varnishing 
solution begins to set or dry, water is sprinkled quickly over it, and it 
is dried over a stove, when most beautiful and effective designs will be 
produced. 

2518. CHANDELIERS AND Lamps ror VouaTILe O11s, H. Crichley and H. EB. 
N. Mason —Dated 17th June, 1876. 

This invention consists of arrangements having for their object to 
readily fill with oil, and to regulate the supply of oil to the wick dipping 
vessels of chandeliers, and railway and other carriage lamps. In apply- 
ing this invention to a chandelier, the body of the chandelier is formed 
into a vessel for containing a storage of oil, which is supplied either con- 
tinuously or interiittently by means of supply pipes in the arms of the 
chandelier to the dipping vessels in which thre wicks of the lamp burners 
dip. By means of a sliding compound cup-like valve, working over the 
open ends of the supply pipes in the storage reservoir, oil may be 
mitted to flow to, or be cut off from the dipping cup. The flow of oil 
from the storage reservoir to the dipping cups may be regulated by means 
of a chamber filled with sponge, cutton waste, or other porous material 
situated in the course of the supply pipe. 

2519. Treatment or Ores or NickeL, J. H. Johnson.— Dated 17th June, 
1876. 

This invention relates more particularly to the treatment of nickel ores, 
such for example as those which occur in New Caledonia, such ores con- 
sisting of hydro-silicates of nickel and of esia containing varyin 
quantities of iron aud alumina. According to this invention the chemica’ 
and physical constitution of the ore is made available in order to elimi- 
nate the iron which it contains by a combined method of treatment by a 
wet process, previously to treating the nickel ore by the dry process. 
The invention also relates to various details in connection with the pro- 
cess of treating ores containing nickel. 

2520. Trin Piates, F. Pranye.—Dated 17th June, 1876. 

This consists of apparatus or appliances constructed and operating in 
combination so as to act in the following order on sheets or plates—wet 
rub, tin, grease aud dry rub. The wet rubbing is effected by one or more, 
preferably three pairs of rolls usually running at different speeds. The 
tinning is accomplished in two tanks each with rollers and guides therein, 
the first tank having acid in a narrow box. The greasing apparatus con- 
sists of a tank with two pairs of rollers, the one below the surface of the 
grease with a guide or guides, and the latter near the surface of the 
grease so as to deliver. The apparatus for dry rubbing has two or more 
pairs of rollers, one pair with a roller or intercepting piece so as to remove 
and roll back into the tank any matter brought over with the rollers. 
Four pairs of rollers are preferred, revolving the first at thirty, the second 
forty-five, the third sixty-eight, and the fourth 100 times a minute, the 
intercepting roller being unaer the third pair. 

2521. CLeanine Knives, J. L Hancock.—Dated 17th June, 1876. 

This consists in so constructing the knife cleaner that the whole surface 
of the brush is utilised, and the pressure against the knives regulated. 
2522. Treatmest or VecETan.e Fores, G. Downing.—Dated 17th June, | 

876. 

The features of novelty of this invention consist, First, in improvements 
in the treatment by hand labour and machinery of vegetable fibres derived 
from the palmier nain, the mauve, the nettle, rye stalks, and the roots of 
clovers of various sorts, and in combining these fibres; and Secondly, 
improvements in making sugar, and alcohol, and other useful products, 
ond te obtaining food from the palmier nain. 

2523 Hyprostatic Presses, J. W. Hyatt and T, S. Crane —Dated 17th 
June, 1876 

The invention consists in various modifications of the hydrostatic press, 
adapting it to be used with low pressures, in means for converting steam 
pressure into water pressure for operating such presses, and in various 
ae to hydrostatic presses for operating the same with greater 
rapidity. 


2524. EVAPORATING AND INCINERATING, A. M. Clark.—Dated 17th June, 








The features of improvement of this invention consist, First, in esta- 
blishing perfect concord between the evaporating and _ incinerating 
operations. Secondly, in economising fuel; and, Thirdly, in destroying 
all noxious emanations, whether the incineration be effected in the 
apparatus itself or in the open air. 


2525. Sweviine anp Perrvme Borries, H. Warner.—Dated 19th June, 
1876. 


This complete specification fully describes the invention, or improve- 
ments in smelling and perfume bottles. The object of this invention is 
to provide a simple, cheap, and convenient device for ladies and other 
persons to carry perfumery or pungent volatile matter, or both; the 
invention consisting in combining with each bottle or receptacle an auto- 
inatically closing Pages J valve, having a stem projecting up through the 
cap of the bottle, by which the valve may be operated by the thumb or 
finger of a person, such cap having one or more orifices formed around 
the stem opening. The said valve is also formed with a shank to extend 
down into the substance or material in the bottle, which, on bein 
d will disturb or break up the contents of the bottle, in casesu 








may have bocome consolidated, or in case a sponge may be employed in 


perated by means of a lever acted on by a cam fastened to the annular 
part of the box. 
2532. Gear Wueets, W. R. Lake.—Dated 19th June, 1876. 

This invention relates to the combination of a circular die with a blank 
wheel placed on a mandril in such a manner that as the die is revolved 
by suitable mechanism it forms teeth on the wheel as the latter is caused 
to revolve by the revolution of the die. The teeth are made for spur, 
bevel, or any other desired form of gearing, by constructing the teeth of 
the die of the corresponding form. The blank wheel before being placed 
ou the mandril is brought to a red heat to give practicability to the 
perfect formation of the teeth. There is a water trough connected with 
the lower edge of the die for the purpose of cooling its teeth after they 
= the hot wheel successively. Instead of the die being of circular 

‘orm, as above-mentioned, it may be of any other desired shape, and 
operated by any suitable mechanism. 
2533. Har Bopies, A. M. Clark.—Dated 19th June, 1876. 

The invention consists of a hat body made of wire gauze, which is both 
light, porous, and durable, struck up or bent into the form and size of 
the crown of the hat, and afterwards tempered to give it the proper 
degree of elasticity. 

2534. Brack Dye, A. M. Clark.—Dated 19th June, 1876. 

The inventor makes a decoction of logwood or its extract, and adds 
thereto one of the mordants or salts used therewith to acidise the same, 
the precipitate obtained being a h paste in condition for use 
as a black 2olouring matter. 

2535. Preraration or Boxe BLack AND CANE AND BEETROOT SUGARS, 
A. M. Clark.—Dated 19th June, 1876. 

The invention consists in preparing bone black with boric acid or its 
salts, or salts of boron, thereby imparting to it a greater bleaching, 
decolorising, or absorbing power, and also in treating syrup or sugar 
solutions with salts of boron in connection with or without bone black 
prepared with said boric acid or its salts. 

2536. Eccentric AND VALVE-SETTING INSTRUMENT, J. N. Coron.—Dated 
19th June, 1876. 

The specification of this invention describes an instrument with 
circular scale indicating travel of crank, vertical diametrical index for 
travel of valve, horizontal index for lap and lead of valve, scale and 
trammel for indicating percentz of stroke of piston and slides for 
illustration of valves, all so as to determine the angles of steam engine 
eccentrics in relation to the cranks ; also for assisting in setting out the 
valves and for illustrating the respective and relative itions of the 
eccentrics, valves, cranks, and pistons, at the instant of the occurrence 
of the several events which occur in the distribution of the steam. 
2537. Feepinc Fornaces, J. Young.—Dated 19th June, 1876. 

This consists in the combination of hopper, crushing rolls, receiver, and 
an endless chain of buckets, and their arrangement in such manner that 
when the fuel in a rough state is fed into the hopper it becomes crushed 
or broken up into small pieces by the rollers, revolving within a casing 
from which it is permitted to fall into the receiver, to be lifted by the 
endless chain buckets on to an incline and deposited in a shoot contain- 
pe creeper to convey it to openings in the head of a casing, so that it 
fails within the said casing, and is operated upon by revolving blades 
which spread it over the surface of the burning fuel upon the grate bars 
in a thin even layer. 

2538. Ixpicatinc Power snp Recutatinc Speep oF PROPELLERS, C. 
Near. —Dated 19th June, 1876. 

There are two discs with alternating radial flanges ; upon these o ite 
faces and between these flanges there are springs, preferably helical, and 
one dise is connected with the motive power shaft, the other disc is 
rotated and moves the article to be driven by the pressure thereof on the 
springs, hence the springs are more or less compressed between the 
flanges according to the resistance. The discs revolve, but the movement 
of the one relatively to the other by the compression of the spring gives 
an end motion by inclines to a hub upon the shaft, and this hub moves 
the cut-off or other valve of the motor to govern the speed, or it moves 
a hand or pointer indicating the resistance in horse-power or other known 
measurements of the force employed. 

2539. Gas Furnaces, W. H. Beck.—Dated 19th June, 1876. 

The invention consists in connecting the furnace door with the damper 
in such manner that the latter shall be operated aut tically by the 
former, so that when the door is opened the damper is closed, and when 
the door is shut the damper is opened. 

2540. Wixpow-sasu Fastenixas, J. Blackley.—Dated 19th June, 1876. 

In front of the window are fixed two plates, each carrying on its under 
side a catch or bolt, one such catch being situated near each side of the 
opening. The catches are pressed outwards by coiled or flat springs 
carried by the plates, and they are thereby caused to bear against the 
two side pieces of the sliding wiudow frame. In these side pieces are 
recesses at distances apart from one another, into which the catches can 
enter freely and hold up the window in any position required. Each of 
the plates which carry the catches has also mounted upon it a lever by 
which the catch can be withdrawn ; the levers of the two catches at the 
two sides of the window opening are connected together by a bar which 
lies in front of the window and just above the window opening. By 
lifting this bar both catches can be withdrawn and the window allowed 








| to drop. 
| 


2541. Evecrric TELEGRAPHS, W. Dickenson.—Dated 19th June, 1876. 
At the receiving station the battery is per tly ted at the 
zinc end with cone side or set of plates of a condenser and also with the 
line. The other pole of the battery is to earth. The other side of the 
d is ted with earth through the relay or receiving instru- 
ment. a the sending station the key when making a signal puts the line 
to earth. 
2542, Securine Ficure PLates or Pins Tro Printine Roits, J. J. Jane- 
way.— Dated 19th June, 1876, 
This complete specification describes the process of secu’ outline 
yee or pins to the body of printing rolls, by ingore | the roll with wax, 
riving the plates into the wax, coating the whole with waterproof 
varnish, encasing the roll thus prepared in a cage, filling the with 
laster of Paris and allowing the same to barden, melting out the wax 
y heat, and flowing molten material into the annular space made vacant 
by the melting of the wax, all substantially in the manner shown and 
described. It further describes a printing roll, to the body of which are 
fixed outline plates or pins having in their basea dovetail notches or per- 
forations, which, being embedded in the molten metal coating said 
body, secure the plates or pins in places on the roll, substantially as 
described. 
2543. Tureap Knitt11no Looms, W. R. Lake.—-Dated 19th June, 1876. 
The object of this invention is to provide ina barbor latch needle 
knitting machine, simple and itive means whereby a weft thread 








may be interwoven into the fabric with the loops or stitches without 
danger of injuring the phone ange pe | needles or straining or breaking of 
the yarn or thread or dro: g of stitches, and to equalise the taking up 
of goods as fash an Sormee by mahatadnte a uniform tension at all times 
of the take-up, 


between reciprocating needles and the ro! 





June, 1876. 

This invention relates to that description of machinery or apparatus 
for driving or excavating tunnels or galleries, and for sin shafts or 
pits in which one or more sets of circular cutters, each mounted on a 
separate axis, is or are arranged around a centre or centres revolvi 
around a fixed centre which coincides with the axis of the tunnel, 
gallery, or pit to be formed; such cutting arises by their rotation on their 
own axis as their common centre, cutting away the rock or other strata 
against which they are caused to act. The invention consists chiefly of 
improvements upon a former invention in respect of which John 
Dickinson Brunton obtained letters patent bearing date July 5th, 1866, 
No. 1784, such improvements having reference more particularly to the 
construction of the working parts and te the mode of imparting motion 
to the travelling wheels and to the cutters, to the mode of collecting the 
débris produced and also to a means for excluding dust from the work- 
ing parte. 

2545 Looms, H. Hurst.—Dated 20th June, 1876. 

This invention relates to that part of a power loom called the picking 
motion, and mcg | to what are known as under pick looms; and is 
intended to dispense with the use of the half moon and box usually em- 
ployed for actuating the h on the face of the picking wheel, so as 
to cause the loom to pick alternately at each side. 

2546. Pives ror Topacco, J. R. Cotton.—Dated 20th June, 1876. 

The application of charcoal in a loose state by itself or combined with 
other materials, and inclosed in a gauze wire casing, or in a consolidated 
state without being perforated, to used in}the bowls or other parts of 
pipes for the purpose of purifying the smoke and preventing the flow of 
the essential oil of tobacco. 

2547. Leatuer FLesHinc Macuines, 7. W. and W. K. Appleyard.— 
Dated 20th June, 1876. l 

Adjustable brackets on wheel or dise with adjustable knives, with 
roller at back and front of each knife beam, preferably circular and 
curved; other tools than knives are used suitable to purposes to which 
the machine is applied. 

2548. Sewine Macuines, M. H. Pearson.—Dated 20th June, 1876. 

First, needle dips in cup of wax after passing through material being 
sewn, wax kept hot by gas; arrangements are described for feeding the 
wax. Secondly, foot plates pivoted at heel and attached to two-throw 
crank on fiy-wheel shaft are used for transmitting motion to sewing 
machines generally. 

2549. Writine sy Compressep Air, H. Pattmon.—Dated 20th June, 1876. 

The main feature of this invention consists of a rotary fan or cellular 
wheel mounted upon its arbor, which is enclosed in a case or box. This 
box is affixed to a tube or other pipe, the interior of which contains a 
connecting rod, one end of which is connected witha crank or other 
point to the spindle of the wheel or fan, and the lower end of the rod 
receives a needle or pricker. Motion is imparted to the apparatus by 
—— of air or gas conveyed in suitable pipes to act upon the fan or 
wheel. 

2560. Apsustine Spanners, WV. R. Lake.—Dated 20th June, 1876. 

This invention comprises a wrench in which the jaws are permitted to 
yield when the handle is returned to its first position; an adjustable 
jaw in combination with a jaw fitted to a sliding bar; a manner of 
applying the head or journal of the adjusting screw to the supporting 
slip, and the construction of the hollow handle of the wrench. 


25651. Carvine Cotrox, Woot, &c., J. Jackson.— Dated 20th June, 1876. 

This invention consists in the employment of two metal plates or 
blades placed edgewise to the periphery of the “licker in” of a carding 
engine designed to remove seeds, dirt, or ‘‘nep” from the cotton or other 
fibrous substances. One of these plates or blades is placed a little below 
the feed rollers, anc! its upper edge is serrated or toothed like a saw, 
and at some little distance from it there is a second blade or knife having 
a sharp edge and running parallel to the first. The position of the two 
is so arranged that dirt or projecting inequalities on the surface of the 
cotton or other fibrous substance will be arrested and detached by the 
blade with the serrated edge, and any lesser inequalities or dirt left by 
it will be removed by the knife-edged blade. 


2552. Tricycixs, A, Harvie.—Dated 20th June, 1876. 

The invention consists, First, in a novel method of mounting the two 
hind wheels of a tricycle and of operating the same to cause the tricycle 
to run in a curved direction to the right or left as may be desired. The 
invention also consists in an improvement in the mode of driving the 
— wheel, which mode of driving is also applicable to bicycles and 

athes, 


2553. Kitcuen Ranaes, J. Skaw.—Dated 20th June, 1876. 

The features of novelty which constitute this invention are, providing 
kitchen ranges with a ventilating opening through which the effluvia 
arising from cooking on a close range pass off into the flue, and adapting 
such ranges for employment as open ranges or as open fireplaces, by the 
means set forth. 


2554. peepee with Nicket, 2. M. Prior.—Dated 20th June, 
1876. 





This invention relates to a process of electro-plating with nickel by 
means of a solution of the double chloride of nickel and ammonium. 


2555. Urivisinc Waste GALVANISING Propvucts, 7. Cotterill.—Dated 20th 
June, 1876. 

This invention consists in utilising the skimmings of the bath of 
melted zinc, the said skimmings consisting essentially of oxide of zinc, 
chloride ‘of zinc, and chloride of ammonium. The skimmings are 
first treated with water to dissolve the chlorides of zinc and 
armonium from out the oxide of zinc. The said solution of 
chlorides of zinc and ammonium are then separated from the oxide of 
zine by decantation. By adding a solution of sulphide of ammonium to 
the solution of chlorides of zinc and ammonia, the zinc is thrown down 
as insoluble sulphide. The chloride of i is separated 

and cooling, 





decantation, and the solid salt is obtained by evaporati 
The sulphide of zinc is converted by roasting into crude oxide of zinc. 


2556. Stream Prmps anp Enaines, T. Parker and P. A. Weston.—Dated 
20th June, 1876. 

Thia invention consists in rt of improvements on an invention 
— by the applicants on the 23rd October, 1874, No. 3658. The ex- 

ust valves described in the patent referred to are dispensed with, and 
a valve piston at each end of « hollow cylinder is employed. The faces 
of each valve piston have unequal areas, and the hollow cylinder opens 
and closes the main steam and exhaust ports after the manner of an 
ordinary slide valve. When the main steam piston is making its stroke 
in one direction the valve pistons and slide valve are at the end of their 
stroke in the same direction. Steam now acts on the greater area of one 
of the valve pistons and holds it in its advanced position. As soon as the 
steam piston es a port near the end of the steam cylinder, steam is 
admitted to the greater area of the valve piston at the other end of the 
valve chest, and the two valve pistons are in equilibrium. The steam 
now acts upon the smaller area of the last-named valve piston, thereby 
giving motion to the two valve pistons and slide valve, and the position 
of the main steam and exhaust ports are reversed. An auxiliary valve 
is described for ensuring the motion of the slide valve where great cer- 
tainty is required. An expansion valve is also described having two 
acting areas, the larger area being acted upon by steam from the steam 
cylinder at the he times to close the valve, and the other area being 
acted upon by the steam in the steam pipe to open the expansion valve. 
For the purpose of varying the cut-off of the steam at the required travel 
of the steam piston a rotating horizontal tube is employed, the said tube 
being divided at its middle by a small valve. Two pairs of holes are 
made in the tube at different distances from the middle, one or other 
being brought by the partial rotation of the tube opposite corresponding 
holes in the steam cylinder, so that the steam may be cut off at different 
positions of the stroke uf the steam piston, according to the angle at 
which the tube is turned. 


2557. Mivirary Sappues, R. M. Briscoe and A. Ormond.—Dated 20th 
June, 1876. 

According to this invention the front fork or arch of the saddle tree is 
made of one piece of oak, cut off the natural elbow or root of the oak, 
the said solid fork or arch being suaked in horse urine to strengthen it 
and destroy the wood worm. The rear ends of the side boards of the 
saddle tree are slightly curved or bent up to prevent them pressing on 
the back of the horse, and the saddle is fastened to the horse by two 
crossing girths. The shoe cases are fastened to the rear ends of the side 
boards instead of to the hind fork. The panels of the: saddle tree are 
lined with felt, whereby the ordinary numnah is dispensed with. 


2558. Raisinc anv Forcine Liquips, J. G. Tongue.—Dated 21st June, 
1876. 





This invention relates to improvements in apparatus for raising and 
forcing liquids, and when employed for feeding a bciler consists of two 
chambers, so arranged that one stands higher than the other, being 
placed outside the boiler above the water line. Tbe higher chamber has 
a valve that allows the liquid to enter to it, but not to be forced back. A 
valve connects the lower part of the higher chamber with the upper 
of the lower chamber, allowing the water to flow from the higher to the 
lower chamber but not to return. A valve connects the lower part of the 
lower chamber with the channe! leading to the boiler, allewing water to 
pass on to the boiler but not to return. 

2559. Sxares, @. Allix.—Dated 21st June, 1876. 

The object of these improvements is to enable roller or rink skates to 
be used in a similar manner to the ordinary ice skate, that is tosay, when 
it is desired to move in a curved direction the whole skate is canted 
eo — — footboard only being tilted, as is the case with ordinary 
rolier 
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2560. Canriacr WHEELS, 7. Reynolds. —Dated 21st June, 1876. 

The invention relates te improvements in the construction of metallic 
wheels on the system for which letters patent, dated the 10th day of 
May, 1875, No. 1735, were granted to Alfred Vineent Newton, and cun- 
sists, First, in fixing the spokes to the hollow felloc by riveting the tenons 
over thimbles or ferules, the tenons being arranged parallel to the length 
of the felloc instead of across it. Secondly, in fixing the spokes into the 
hub by driving their inner ends, which are formed into taper tenons and 
split at their extremities, into suitable recesses or mortises cast in the 
hub and against a mandril placed in the eye of the hub, whereby the 
ends of the said tapered tenons are expended and the tenons thus 
secured. The hub is, by preference, heated before the spokes are driven 
in, and in cooling contracts, so as to g the ends firmly. According to 
another ee aangren the hub is made in two halves, with recesses to 
receive the spokes and a steel and india-rubber ring arranged in a recess 
in the hub for the ends of the spokes to bear against. The two halves of 
the hub are bolted or riveted together, and the spokes are prevented 
from coming out of the recesses by notches in them taking over projec- 
tions cast in the said recesses. Thirdly, in ee these wheels so that 
ordinary axle-boxes may be used in them, by filling the metallic shells or 
hollow hub sections referred to in the specification of the aforesaid 
of A. V. Newton, with wood, which is then bored to receive the 
as in the wooden naves of ordinary wheels. 


2561. Invicatinc Names or Stations, W. R. Lake.—Dated 2ist June, 
1876 


tent 
e-box 


The names of the various stations on a railway line are printed on a 
band which winds from one roller to another one of: said rollers. contain- 
ing a 8 to take up'the slack of the band. Said rollers are placed in 
a movable frame inserted in a case and ted with changeable gear- 
ing, so that said band may be readily wound from one roller to the other 
and J , the names of the various stations on the route being 
thereby displayed before said stations are reached through a window in 
the'case coutaining said band within easy view of the passengers. The 
winding geariug is actuated by a cylinder, the head of which is moved 
by producing a vacuum in a pipe which extends from the engine to the 

i The vacuum is produced by means of a steam syphon or 
equivalent mechanical device, under the control of the engineer, and 
operated by steam from the locomotive boiler ; in this way all the indi- 
cators of a train are instantly operated by a single motion on the part of 
the engineer, instead of requiring se te attention as heretofore from 
the brakesman or other attendant of the carriages. 

2562. Exaive Counters, 2. Dorendorff.— Dated 21st June, 1876. 

The circular dials or discs of engine aera and ee tgs dhe me 
by means of a hinged bar so as to disengage the gearing, the bar ng 
the discs in the proportion required to effect the disengagement. The 
discs may then be readily set to zero. 

2563. Cuemicat Propucts rrom AIR AND WarER, J. Swindells and R. 

Lancaster.—Dated 21st june, 1876. 

In facturing ia according to their improved process the 
inventors take at pheric air and separate the oxygen in the form of 
carbonic acid, by injecting atmospheric air through a highly heated tube. 
In making carbonate of ammonia, they add carbonic acid to the ammonia 

roduced bythe above process. In manufacturing cyanogen they take 

e ammonia and it through incandescent coke. The cyanogen can 
be converted into ferro-cyavide of potassium. 

2564. Evecrric Te.ecrapas, J. Muirhead.—Dated 21st June, 1876. 

The invention consists in improvements in the methods of working 
duplex telegraphy, especially on submarine cables in conjunction with 
compensating circuits, whereby any want of perfect electric similarity 
between the cable and artificial line can be compensated for or corrected, 
and also a gain of speed in signalling obtained. 














Abstracts of Completes Specifications Filed with Appli- 
cations since lst July, 1876. 
8828. Lusricators, 7. Haynes. —Dated 3rd October, 1876. 

This consists in attaching a disc roller to the shaft to be lubricated, 
the disc revolving in an oil reservoir. The oil is scraped from the 

riphery of the disc by an aijustably supported scraper, which conveys 

it to a conducting surface that delivers the oil into suitable channels in 
the bearings carrying the shaft. 
8864. Twix Door, D. Gill.—Dated 6th October, 1876. 

This consists in the use of two doors, principally for water-closets, 
hung with a space of a few inches between, there being a connecting link 
at the edge of the door opposite the hinges, by which they are opened 
simultaneously. Immediately below the space between the doors, when 
closed, is the orifice of a pipe communicating with the outside of the 
building or with reservoirs, so that a current of fresh air, or of any 
desired disinfecting gas, may be continually directed into the space 
between the doors and thence into the closet. The valve in the pipe is 
closed by opening the doors, so that if gases are used they do not escape 
into the building. 

3870. Tureapinc Loom Suurties, FB. H. Stutter, J. Stubbs, and J. 
Corrington.— Dated 6th October, 1876. 

The usual method of drawing the thread through the eye of the shuttle 
is sucking it through by a deep inspiration, hurtful to the lungs. is 
invention vonsists in using a pair of thin metal cylinders, one sliding 
easily ozer the other, each having one end closed, and in one of these a 
suction tube is affixed. When Loe eye rs hs shuttle = =. —_ 
against it is against the end of the suction tube the cylinder 
lengthens, an vacuum is formed to draw the thread into the 
eye. 


Oe Sas anv Separatine Gras, W. R. Lake.—Dated 9th Octoders 
1876 


Biri 





This relates to a grain separator provided with a series of zigzag screens 
mounted in a vibrating frame, carr: also a Ferg a anny! and secondary 
blast separator, so arranged that the grain after being freed from the 
greater portion of the chaff dust, &c., in the preliminary ——. 

consecutively over and through the shaking sieves, when the 
Cos tupuctiios, oats, &c., are separated from the grain, which is then 
discharged into the final separator, by which the remaining impurities 
are separated from it, the blast being obtained by an ordinary fan. 


3907. Srone-pressinc Macuines, J. L. Haddon.—Dated 10th October, 
1876. 


This consists of a wooden frame carrying a horizontal cylinder 
mounted with cutters, which are hinged, so that they may give when 
meeting with teo heavy a cut. The cylinder is rapidly revolved while 
the slab of stone passes horizontally under it, the stone at the same time 
passing two fixed tools which square the edges. 

3927. Rerricerators anD Preservinc CHamBers, J. L. Haddon.—Dated 
11th’ October, 1876. 

The invention consists mainly in separating the icc reservoir from the 
preserving chamber, so as to avoid moisture in the latter, the cooling of 
which is effected by passing through a coil of piping the liquid which 
melts from the ice and any other liquid which may be added thereto, 
means being provided by which the liquid may be continually repassed 
over the ice and hack into the refrigerating pipes. 

3932. Hat Macuivery, H. A. Cowell.—Dated 11th October, 1876. 

In the machine described the heater, with the die or hat-form, is first 
raised to{a press, worked by acam shaft, and is there locked as to posi- 
tion; the piston of the press is then forced downwards, and having 
descended the necessary distance, again rises, and the crank which lifts 
and holds the bottom part of the mould is unlocked, and the heater 
descends to its lowest position and the prsssed hat removed. Reference 
must be had to the drawings. 

3960. Corrine anp Dressinc Stone, B. Weir—Dated 13th October, 1876. 

This consists in the use of tubesof various sizes sharpened at their ends 
and hardened, the tubes being worked by reciprocating or revolving 
machines, so that any kind of plain or ornamental work may be effected 
by them. ‘ 

8961. Impressinc ayD OrxaMENTING LeaTHER, W. and R. T. Brewer. — 
Dated 13th October, 1876. 

This invention consists in a machine designed to replace the old jigger 
pendulum by which leather ornamentation, glazing, &c., is accomplished. 
This machine consists in a pair of uprights at the end of the operating 
table carrying a croas-head bar in slots at their upper ends, arrangement 
of pressure springs and screws being provided. Below this are two 
cross-bars carrying a machine which has to be worked reciprocally, and 
which carries at the lower end an impression roller, and at the upper 
end a large grooved roller borne upon the top cross-head bar, the pres- 
sure upon which is the pressure upon the impression roller. 

3987. Fine Escapes, 8. Jewell.—Dated 16th October, 1876. 

Two uprights of tubular iron are used to support a cross-bar at their 
upper ends, this bar carrying two hooks and shackles, through which are 
‘wove two ropes attached toa kind of open-mouthed sack and held at their 
lower ends by hooks and shackles, by releasing the rope from which the 
sack may be raised or lowered. The tubes are put together in lengths, 
and are tied together below the top cross-bar. 

3998. Nickinc anp Snavinc Screws, W. R. Lake.—Dated 16th October, 
1876. 

The two screw chucks of ordinary form supported by and revolving 
upon a common centre are allowed a certain amount of lateral play, by 
which the screw being nicked can, by a cam face, be pushed up to the 
nicking saw. A specially designed gearing is employed to give the inter- 
mittent motion to the chuck shaft, and the cam face, acting upon the 
end of the chuck spindle, is actuated by gearing in connecting with the 
saw shaft. 

4079. Fo_pixc Carns, B. Smith.—Dated 21st October, 1876. 
The part forming the back of the chair is pivoted either under the 





centre of the seat or at the back thereof, and is prevented from rocking 
too easily by means of springs of india-rubber or steel, which thus 
form a spring back to the chair in one case, and a spring back and 
rocking bottom in the other. 2 


4087. \ cena anv Gas Brackets, J. 7. King.—Dated 23rd October, 
187 


io. 

This relates chiefly to gas brackets of glass or covered with glass. 
The pipes, instead of being entirely of glass and circular blown and 
ground, &c, as now made, are for all the horizontal pipes made a U form, 
the metallic pipe laying in the hollow of the U. he letter is of any 
desired ornamentation and is pressed in a mould described. Pressed 
glass sections for centre pieces and vertical tubes are also claimed. 
4088. Boor Strercuer, G. Walton.—Dated 23rd October, 1876. 

A bottom sole piece of metal is made carrying four sets of ears with 
holes for fulcra of levers of different lengths, which are required accord- 
ing as the toe, instep, &c., of the boot have to be stretched The end of 
the lever above the heel is pressed down by a screw, and the other end 
of the lever carries one of several different saddle pieces for stretching 
the required part of the boot. 

“200. Boom, Cap on Turee Wire Rispon, W. L. Wise.—Dated 21th 
> #0. : 

Three wires are run from a barrel and held at a suitable distance apart; 
from two other rollers are wound two pieces of ribbon, the first wide 
enough to lap round the two outer wires and nearly meet at the middle 
one, this ribbon being folded over the wires by a folder through which it 
is drawn with the wire and underneath it. Above the wire, and from 
another roller, runs the second and narrow ribbon, which on its way 
passes over a roller running in a trough of cementing material, by whic 
it is fastened over the nearly meeting ends of the first ribbon, thus 
enclosing the wires in a complete ribbon covering. 

4140. Raistno Water, J. L. Haddan.—Dated 25th October, 1876. Z 

This consists in alternately forcing the air from either end of a 
cylinder containing a reciprocating piston into the two cylinders of a 
water pump fixed at any desired ition from the above cylinder, the 
eh being thus subject alternately to pressure and vacuum 

y which means water is raised through suitably arranged flap valves. 
4146. Fisn Prares, FE. G. Brewer.—Dated 25th October, 1876. 

This relates to a fish plate of such form that the upper edge is carried 
up, so that the wheels run on it, and the bottom edge is turned out to 
form a foot, for bearing surface on the sleepers and for fastening. A 
steel plate extending and fitting over the four bolts in the fish plate and 
with ears which can be turned up to prevent the nuts of the bolts from 
coming off as described. 

4157. Postace Stamps, W. R. Lake.—Dated 26th October, 1876. 

The object of this invention is to produce a stamp which can be 
readily cancelled, so that it cannot be re-used. For this purpose the 
stamps are printed in dies, the central part of the stamp being in cameo, 
with a round the edges thereof, so that when once the stamp 
has done its work, the central part is easily rubbed or torn out as the 
gum is only put on the depressed edges of the stamp. 


4164. Rerriceratinc Apparatus, A. M. Clark.—Dated 26th October, 


1876. 

This relates to improvements in Carre’s refrigerating machine which 
untae by aid of a vacuum and the presence of a hygrometric substance, 
the machine being Carre’s sulphuric acid machine. The principal part 
of this invention refers to a machine for rapidly producing ice. The 
water is placed in an upper vessel from which a pipe descends into a 
lower vessel, the pipe being fitted with an outward moving valve. When 
a vacuum is produced in the lower vessel, the valve is suddenly opened, 
and a small quantity of water from the vessel flows thereinto and is 
immediately converted into ice, the operation being repeated to obtain a 
thickness of ice. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Very little that is satisfactory can be reported touching the iron 
and coal and general metal industries of Birmingham and the 
surrounding districts. Indisposition to add to existing responsi- 
bilities is almost universal. Scarcely any terms are low enough to 
tempt consumers to buy. ‘‘No,” is the response to nearly all 
offers, “‘I will use up what I have got before I again purchase.” 
This action, by men who are usually ready to invest in a bargain, 
is strikingly indicative of the inaction which has come over the 
market. | The question with these men now is, ‘‘ What is a 

n > 


Easier quotations, it was confidently assumed, both to-day— 
Thursday—in Birmingham, and yesterday in Wolverhampton, 
will by and by prevail, since Middlesbrough iron might this week 
have been bought at a further drop of 6d. per ton, making with 

vious reductions 2s, per ton under the prices demanded at the 
irmingham quarterly meeting by the representatives of some of 
the Middlesbrough pig firms. The reduction is brought about by 
the readiness to sell displayed by merchants; but the makers 
themselves are this week quoting somewhat lower rates. In truth 
there were a few agents of Middlesbrough and Lincolnshire houses 
who to-day were offering pigs at 2s. 6d. per ton under the prices 
which they quoted last week. All-mine Staffordshire pigs were 
without change at £4 5s. to £4 10s. 

Medium Staffordshire pigs are in increasing make. The two 
furnaces at Willenhall belonging to Messrs. Solly and Company 
(Limited), which have been increased in weight, are this week being 
started. Thus far there is every reason to be satisfied with the 
alterations, which will reduce working charges, if not improve also 
the quality of the iron produced. 

Complaints of shortness of work were made on ’Change b 
finished iron makers from all the localities. Wherever it is at a 
safe to do so, stocks are being accumulated in the mills, The 
effect upon quotations was pi compared with two months 
back. Reductions of 10s. per ton in the prices of medium and 
poor qualities were quoted this afternoon. Bars which, at the 
earlier date, were quoted at £6 15s., are now tobe had at £6 5s.; as 
a minimum £6 17s. 6d. is being accepted for hoops ; singles are a 
shade lower as a minimum than £8 5s., and excellent singles are 
freely quoted at £3 10s, These are very low figures. First-class 
ge are securing ten guineas ; but a good plate is being made at 

less, the customer understanding all about the difference in 
quality. Best plates are upon slightly better sale this week ; and 
the galvanisers are desirqus of doing business with firms of good 
position, who will take a little under £8 10s. for singles. In less 
— sheets, and likewise in tin-plates, there is a dearth of new 
work. 

Colliery owners and colliery agents are pressing coal upon the 
market. Local firms are experiencing severe competition from 
Derbyshire and elsewhere, the Derbyshire prices for house coal 
being 53. under those quoted by the Cannock Chase firms. 
Throughout this last-named district efforts are being made to 
curtail expenses. Pits are being closed, and men » Rae camel 
whilst the men retained are being concentrated in the fewer pits. 
The alterations are leading to the dismissal of nearly 1000 colliers. 

The water has risen in the Bilston district no less than 65 yards 
since the stopping of the Stow Heath pumps. This has sub- 
merged all the lower seams, and the flood is now within a similar 
distance of the surface, The two chief pumps at Stow Heath are 
now, by arbitration, allotted—one to Messrs. J. W. Sparrow and 
Co., and the other to the Pwr Iron Company. Mr. 
Sparrow is about to draw out those of the lifts which have not 
been lost by the rising of the water. Thus, the prospects of over- 
coming the inflow are increasingly unsatisfactory. 

Notwithstanding the low price of coal, operations are being 
pushed forward by the new companies. The Cannock and Huntington 
Colliery Company are, by their Belgian contractor, boring through 
the water-bearing pebbles upon the Chaudron principle. No. 1 
shaft has been bored 53ft. with the small drill, and in a short time 
the larger drill will be used and the shaft excavated to its full dia- 
meter. No. 2 shaft will soon be begun in a similar way, and the 
casting, turning, and drilling of the tubs for lining the shaft will 
be commenced within two months in the foundry-shed of the 
colliery. 

In Birmingham the metal rolling mills, the ammunition works, 
and the small arms factory keep well employed ; railway carriage 
and wagon works are ly, and general engineering and machine 
shops, where portable engines and not very bulky lifting apparatus 
are turned out, have not much cause for complaint. In more ela- 








borate work, such, for instance, as the production of sewing 
machines, there is marked dulness. Railway axle and tire —— | 
is at a discount, and orders for permanent way fastenings are mu 

needed, The anvil and vice, together with the anchor and chain 
trades, are all dull. At hardly any place where these goods are 
turned out is ave time being run. In some cases not half 
employment can be found, and stocks have largely accumulated, 

In scarcely anything made hereabouts has the effect of competi- 
tion been more severe than in the article of horseshoes, Prices 
£3 per ton under those which had before been mostly quoted were 
announced by a competing concern, whereupon the makers mostly 
affected under quoted a further £1, making in one case a reduc- 
tion of no less than £4 per ton. Perhaps the employment of im- 
proved machinery will enable these rates to be quoted, and yet 
the manufacture continued at a profit. Steel concave hunting 
shoes are now being offered at from 6d, per pair for 44in., up to 
ls. per pair for 6in. sizes. 

This week some classes of stamped tinware are reduced by old- 
established firms 10 per cent., in order to meet competition from a 
new quarter. The reduction is effected by raising the discounts 
from 25 per cent., at which they previously stood, to 35 per cent. 

The requirements of the new Explosives Act are bringing grist 
to the mills of the manufacturers of goods akin to strong rooms 
and safes, the business doing on that account being at one or two 
establishments enough to call for overtime. In the higher class of 
safe and strong room business there is not a great inquiry, yet 
operatives are at a premium. 

The operative nail makers of Bromsgrove are this week upon 
= against a reduction in their wages of 10 per cent, on the 1874 

ist. 

The directors of the Birmingham Wagon Company have declared 
a dividend at the rate of 10 per cent, per annum for the past half 
year, and a bonus of 5 per cent. for the year, upon the original 
capital of the company. 

At the forthcoming ting of the Associated Chambers of Com- 
merce, the Wolverhampton Chamber will support the resolutions 
for the registration of firms, the appointment of a Minister of 
Commerce, and of public prosecutors, 

The Duke of Sutherland, the Marquis of Stafford, the Earl of 
Lichfield, Lord Vernon, Sir Henry Cole, K.C.B., Mr. Burchell, 
and Mr. Wright visited, on Thursday of last week, the works 
recently erected at the Corporation Sewage Works, ae, 
Scott’s Sewage Company, Limited, where, it will be remembered, 
the company carry on the making of ammonia salts and concen- 
trated manure from a portion of the pail sewage of Birmingham. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE iron trade of this district remains in much the same posi- 
tion as last reported. The market still shows an entire want of 
animation, and any busi that is being done is confined to the 
smallest possible Timita, In the face of increasing stocks con- 
sumers are disinclined to purvhase at present prices, and although 
makers as a rule are not disposed to go below late rates, merchants, 
who in many cases are large holders, are forcing sales at lower 
prices, and north-county iron is freely offered here at —. ls. per 
ton below makers’ quotations. There is, however, little or no 
trade doing; it is not so much a question of price as of orders, and 
even the low sellers are securing very little business of any im- 
portance. j 

There is no improvement in the position of Lancashire makers, 
the low prices at which outside brands are offering still keeping 
them practically out of the market, but no alteration has becn made 
in quotations, which for delivery into the Manchester district 
remain at 56s, 6d. to 57s. 6d. per ton for No. 3 foundry, and 54s, 
6d. to 55s. 6d. per ton for No. 4 forge. rebec 

Lincolnshire iron is offered for delivery into this district at 
57s, 6d. per ton for No, 3 foundry and 56s. 6d. per ton for No. 4 
forge, less the usual 24 per cent., but there is little or nothing 





doing. 

For Middlesbrough iron the average quotations are about 53s, 9d. 

r ton for No. 3 foundry, 53s. per ton for No. 4 foundry, and 

2s. 6d. per ton for No. 4 forge, makers asking a trifle more, but 
there is not much disposition for business even at the above 
figures. 

a finished iron trade there is no material change. Some of 
the manufacturers are still fairly supplied with orders, but many 
of the forges are not running full time, and there are general com- 
plaints that very little new business is coming to hand. Prices are 
about the same as those last quoted. Lancashire makers asking 
£6 15s. to £6 17s, 6d., and Staffordshire firms about £7 per ton for 
bars delivered into the Manchester district. A few of the machinists 
are tolerably well occupied on shipping orders, but generally the 
engineering trade of this district is quiet. we 

“The coal trade continues in a very depressed condition. Most 
of the pits have been put on short time, and prices are very weak, 
There is only a very limited demand for any class of fuel, and 
needy sellers who have to push sales in the open market have to 
accept very low prices. Good Arley coal at the pit mouth is 
quoted at 10s, 6d. to 11s. per ton; Pemberton four-feet, 83, 6d. to 
9s.; common coal, 6s, 6d. to 7s. 6d.; burgy, 5s. 6d.; and slack, 
2s. Gd. to 3s. 6d. per ton; but for sales in bulk lower prices than 
these are being accepted. Prices are now being cut so low that it 
is only in exceptional cases that colliery proprietors are doing 
more than hold their own, and the necessity of a substantial 
reduction in wages is being urged in some quarters; but the pro- 
posal does not meet with general support, as many of the collie 
proprietors fear that it would simply be followed by a further fa 
oP gaa which would leave them in quite as bad a position as 

ore. 

After a delay of about six months the award of the arbitrator 
in the wages dispute between the coalowners and colliers ‘n the 
Oldham district has been made known. The men made an appli- 
cation for an advance similar in amount to a previous reduction, 
but + cama has decided that the rate of wages is not to be 
touc 

On Tuesday at a dinner held at the Clarence Hotel, Manchester, 
attended by the principal representatives of the coal trade through- 
out Lancashire, Cheshire, and North Staffordshire, a magnificent 
presentation of plate, valued at about £250, was made to Mr. G, 
C. Greenwell, C.E., F.G.S., on his retirement from the district, as 
a eae of the high esteem entertained for his character and 
eminent abilities as a mining engineer, and as an expression of 
appreciation of the great services he had rendered, not only in the 
hove counties but to the coal trade generally. Mr. Greenwell 
has been in the district many years, and is well known both as a 
geologist and an engineer, and his departure is a matter of deep 
regret to a very large circle of friends. ; 

The quarterly meeting of the South Lancashire and Cheshire 
Coalowners’ Association was held at Manchester on Tuesday, but 
the proceedings were of a private character. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE business outlook this week is not of the brightest, part 
owing to the renewed difficulties of the Eastern question, an 
partly owing to certain ugly rumours affecting gentlemen in 
various parts of Yorkshire and the Midlands, One of the rumours 
has received a very extended circulation, having been published by 
sundry metropolitan and provincial newspapers, and is, I am 
afraid, but too well founded. The gentleman in question is not 
in the iron trade in hisown name, but, I believe, he is somewhat 
largely interested in it, as well as in some colliery ventures, His 


losses arise from many causes, some of them whol ay his own 
gate reach something li 
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and that the proceedings will be taken in London. There 
dors, regret to aan other sinister rumours afloat in the North, but 
I hope, and believe, the gentlemen to whom they refer will be 
able to pull through, despite the fact of their heavy engagements 
being so well known. It is certain that the present isa most 
critical time for many persons in the iron and allied industries, 
and that unless some more substantial ee sets in we 
shall see several serious stoppages in different parts of the 
The vig iron market is almost at a s'andstill as regards many 


still on hand some good home and foreign orders, and new ones 
are gradually ps in from home sources. Prices of all kinds 
are nominally unchanged. Last week’s shipments of iron manu- 
factures from the Clyde were rather heavier than usual. They 
embraced two iocomotives, valued at £2280, and £1000 worth of 
castings for Calcutta ; £1200 worth of lighthouse materials and ma- 
chinery, £400 of castings, £560 galvanised iron, £300 chains, £1980 
bars, £3700 wrought iron, and £900 miscellaneous for R 


I am told that Messrs. Charlton, of the Stranton Ironworks, 
West Hartlepool, and the Slapewath mines in Cleveland have 
failed to pay their first dividend due some days ago, and the coxn- 

guence has been a good deal of confusion among their creditors. 

he Amalgamated Ironworkers’ Association has this week been 
holding a conference in Manchester relative to the question of 
decentralising the union funds, and making certain changes in the 
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and for other ports, £750 machinery, £1500 castings, and £500 
pipes and tubes, 

Quiet prevails in the coal trade in the West of Scotland, the 





brands, and prices are hardly so firm as before, except in respe 
of Ey tect and certain special brands of foundry pig. Aireside 
—Leeds—No. 1 is 54s.; No, 2, 538.; No. 3, 57s. 6d.; No, 4, 5is.; 
forge, 50s.; M., 49s; and W., 49s. at the works, on the usual 
terms. Hematite prices remain as given last week. Manufactured 
iron is selling very slowly, the demand being chiefly for girders for 
building and engineering purposes and various specie] articles. The 
same remark is equally applicable to the merchant iron trade, in 
which there is stated to be extremely little doing. A few of the 
leading houses are selling a little for edge tool, welding, nail- 
making, converting, and other uses, but the total tonnage thus 
changing hands is excessively limited. 

A focal aper says that “‘ about a week ago nearly 1000 men were 
disch: from the Staveley Ironworks, Derbyshire, owing to the 
dulness of trade, but this week most of the workmen have been 
reinstated, and the colliers and pipe moulders are now tolerably 
full of work.” I believe the number of hands affected is greatly 
exaggerated, otherwise the paragraph is approximately correct. 
The same paper proceeds to remark that “the Butterley Works, 
below Chesterfield, are fully employed.” The Butterley Works, 
I may say, are near Ripley, but they are not fully employed, 
although there is some work doing in girders and other articles for 
which the establishment has long had a good reputation. 

The Staveley Coal and Iron Company, Limited, has issued 
circulars to the shareholders, intimating the declaration of interim 
dividends, payable February 10th, on the following scale :—£2 10s. 

r share on the A shares, 8s. 4d. on the B shares, £2 10s, on the 
S dean, 8s. 4d. on the D shares, and 10s. on the preference shares. 
These dividends are equal to about 84 per cent. on the C, ordinary, 
shares, on which £60 are paid, and which are quoted at about 95 on 
*Change here. 

The Sheffield Forge and Rolling Mills Company, Limited, has 
issued circuiars inviting debentures for £30,000 at 6 per cent., of 
which £10,000 have already been privately subscribed for. The 
Midland Wagon Company has dgclared an interim dividend for the 
past half year at the rate of ten per cent. on the ordinary, and six 
per cent. on the preference shares. Messrs. H. and S. Barker and 
Co.:, Limited, Mexborough, have declared an interim dividend at 
the rate of 10 per cent. per annum. ‘The Sheffield Banking Com- 

ny has declared a dividend cf 15 per cent. out of a profit of 

47,499 on the year’s transactions. The Handsworth Woodhouse 
Gas Company, Limited, pays 74 per cent. for the year just ended. 

At the meeting of the creditors of the Albion Steel and Wire 
Company, to which I referred last week, it was decided to take 
action to test the question as to whether the bill of sale really 
covered the stock, worth over £5000, 

It bas been freely stated that the men employed at the Dronfield 
Bessemer Steel Works, Wilson, Cammell, and Company, had been 
lowered as to wages, but I believe the report is incorrect in sub- 
stance, it having doubtless arisen from certain alterations in the 
- agements of some of the foremen in the rolling and cogging 


Mr, Alderman W. Bragge, for many years intimately and promi- 
nently associated with the leading trades of this town, is about to 


take up his residence in Birmingham, where he has just completed | 


the construction of a large factory for manufacturing watches by 
machinery, as is done by the American Waltham establishment. 
Mr. Bragge was long connected with John Brown and Company, 
and is a gentleman of rare culture, improved by an ost 
unrivalled course of travel all over the world. 

At the annual meeting of the Sheffield Chamber of Commerce 
last week, Mr. Mundella, M.P., was present, and made some 
remarks on the state of trade. He said matters were deplorable 
in Belgium—much worse than in this country—and were nearly as 

in Germany, France, and the United States. He had, how- 
ever, good intelligence from the colonies, especially from New 
Zealand and India, Mr. Crawford, of the Bank of England, had 
told him that an Indian line, of which he was a director, was now 
bringing vast quantities of grain from the plains to the seaboard, 
and the traffic was likely to grow. Other speakers atthe meeting 
referred to American and continental competition, the opinion 
being generally held that the successes of the United States manu- 
facturers are owing to their ready and constant adoption of labour- 
saving machinery, as well as to the fact that they have now a 
very large number of well-trained English workmen in their work- 
shops and manufactories. 

Amongst others, Messrs. Burys and Co., Limited, Regent’s 
Works, Sheffield, are now sending a large and capital assortment 

edge tools, files, horse-rakes, axes, miners’ picks, &,, to the 
Capetown Exhibition, which will open next month. It is supposed 
that the American tool makers will be represented in consiioaahle 
force at this exhibition. 

At some of the local collieries of the largest size many of the 
tainers are under notice to leave. At others three days weekly is 
the utmost working time made for months past. e Strafford 
Main Colliery Company is utilising the period of stagnation by 
closing one pit in order to widen the shaft. In other directions 

ardly any work is being done, and there are, altogether, indica- 
tions that the ensuing few months will be most trying for the coal- 
owners and their men. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has again been quiet, with but little more 
business then in the previous week. arrants have fluctuated to 
a small extent, and no change has taken place in the quetations of 
the principal makers’ brands, though inferior lots have been dis- 
soma of at rather less money. Two additional furnaces have been 

wn in since last week—one at Govan and the other at Calder 
works—and there are now in operation 118 as against 117 at 
the same time last year. — of pigs are still on the 
decline, and are decreasing much more rapidly than at this time 
last year, There is no abatement in the manufacture, though the 
imports from the North of England keep well up in bulk. As a 
consequence, stocks continue to rise, those in Messrs. Connal and 
Co.’s stores in Glasgow now amounting to about 119,000 tons, or 
— 3000 oo on a week ago. 

e warrant market was dull on Friday forenoon at F6s. 6d. 
down to 56s. 44d. cash and 56s. 6d. fourteen days, while in the 
afternoon 56s. 7d. one month was paid. Holders were a shade 
firmer on Monday, but the market was quiet, business being done 
in the forenoon at 56s. 5d. cash, and in the afternoon at 56s. 6d. 
fourteen days. On Tuesday the tone was also flat, with a few 
transactions at 56s. 6d. one month and 56s, 4d. cash. On Wednes- 
day the market was steady, with business at 56s. 6d. six weeks, 
To-day—Thursday—market continued firm, but no business of any 
consequence was reported. 

The quotations of makers’ iron are nominally unaltered. 

The shipments of pig iron from Scotch ports for the week endin, 
the 3rd inst. amounted to 5297 tons, showing a decrease of 1031 
as compared with those of the corresponding week of 1876. At 
Grangemouth the imports of Middlesbrough pigs for the week were 
3235 tons, or 25 more than in the corresponding week of last year, 

In the manufactured iron trade the improvement is slow, 
except in ship plates, which are more in demand as a result of the 
brisk state of the shipbuilding trade. Makers of iron pipes have 





domestic consumption being limited by the open weather, and the 
foreign demand being small. Prices are quoted slightly easier 
for most qualities, there being a decrease of about 3d. on circular 
rates. Household coals sell f.o.b. in the Clyde at from 8s. to 
10s, 6d, per ton; steam, 9s. to 10s. 3d.; splint, 8s. to 8s. 6d.; 
main, 6s. $a. to 7s. 6d.; and smithy, 13s. 6d. to 14s. There are again 
loud complaints against the railway companies for failing to supply 
a sufficient number of wagons for the transit of coals. It is 
pointed out by dealers that from September to March, when an 
extra quantity of coal is demanded, the supply of wagons is 
smaller than during the rest of the year when the coal trade is 
much slacker. It seems strange that the railway companies do 
not exert themselves, even for their own interests, to remedy this 
continual grievance. In the eastern mining counties the shipping 
trade is on a much smaller scale than it was a few weeks ago ; but 
the home trade is, on the other hand, comparatively brisk, there 
being no storing as yet of any consequence, and the prices being 
maintained. 

I have several times alluded to the extraordinary number of new 
coal workings which are being opened up in the Lanarkshire coal- 
field, and particularly in the neighbourhood of Hamilton. Rail- 
way accommodation is also being provided on an ample scale, and 
it is calculated that the collieries in course of being opened up will 
increase the annual output of coal in Scotland by at least 2,000,000 
tons. The new field has an area, roughly speaking, of 8000 acres, 
and is estimated to contain about 300,000,000 tons of coal, most of 
it the very best quality. ‘The Clyde Coal Company, whose works 
are managed by Mr. J. C. Simpson, have 600 acres just beside the 
town of Hamilton, and their preparations for working are in a 
forward state, and this company have also secured a lease of 400 acres 
a little farther to the north. When both collieries are in full opera- 
tion, they will be able, if necessary, to send 600,000 tons annually 
into the market. The Cadzow Coal Company are opening a field 
of 600 acres to the south of Hamilton, and between that town and 
Glasgow new collieries are being opened up by the Greenfield Com- 
pany, Messrs. Merry and Cuninghame, Messrs. Wm. Baird and 
Co., of Gart: herrie ; Messrs. W. 8S. Dixon and Co., the Flemington 
Coal Company, and others. The most approved machinery and 
appliances are being provided at the new collieries, and hundreds 
of miners’ houses are being built. The Kilsyth and several other 
coal-fields in Lanarkshire are also being greatly developed. 

It is stated that the men engaged in the shale works near Paisley 
have obtained an advance of 6d. per day, as a result of the pros- 
perous condition of the shale oil trade. 

The seventeenth annual meeting of the shareholders of the 
Glasgow Caradon Consolidated Copper Mining Company was held 
in the Accountants’ Hall, Glasgow, on Monday. In moving the 
adoption of the report, Mr. Archibald Arrol, the chairman, stated 
that the progress made during the past year was very satisfactory, 
and that the mine was now in a better condition than it had ever 
ange been. They had a deficiency of £1100 arising from the 

ower prices of copper, and that together with the cost of improve- 
ments and a bill carried to susp t, made it i ible for 
them to pay a greater dividend for the past year than 2 per cent., 
which added to the interim dividend of 5 per cent. paid in Septem- 
ber last, made 74 in all for the year. Satisfaction was expressed by 
the shareholders with the state of affairs. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE trade in the North of England has failed to exhibit any 
improvement during the past week. The business done on 


*Change at Middlesbrough, on Tuesday, was very trifling, and pig | 


iron was quoted at a lower rate than it has been for many months. 
I have information of some iron changing hands at 43s. 6d. per 
ton, and another parcel to my certain knowledge was sold for 42s. 
aw ton, cash on delivery, the quality in both cases being No. 3. 

he lowest of these figures is some 3s. per ton under the official 
prices, but in times like these price is pretty much a matter of 
negot‘ation. The general impression is very unfavourable to the 
restoration of better times, and appearances certainly indicate at 
the present time that we are far from any improvement. It is 
not possible to make pig iron at the prices which are now accepted. 
Some makers do not ailow their rates to be influenced by the 
action of the “‘ bears,” but in such cases stocks are being accumu- 
lated. It is a question of serious import whether, if the present 
depression continues, the trustees of the various concerns now in 
liquidation in Cleveland will coutinue to carry them on, as it is so 
ditticult to do so at a profit. 

The returns of the Cleveland Ironmasters’ Association for the 
month of January have just been issued. They show that there 
are 112 furnaces in blast, and that the average production of the 
district is fully maintained. The exact figures are as follows :— 

MAKE OF PIG IRON. 
Port of M’brough. Total of District. 
Month ending 31st Jan., 1877 .. .. 117,267 tons 182,173 tons. 











Month ending 31st Jan., 1876 .. .. 119,796 ,, 177,765 ,, 
Month ending 3lst Dec, 1876 .. .. 1156144 ,, .. 178,500 —,, 
Increase upon December, 1876 3,673 
Increase upon January, 1876 .. 4,408 ,, 
SHIPMENTS FOREIGN OF PIG IRON FROM PORT OF MIDDLESBROUGH. 
Month ending 31st Jan.. 1877 o> Oe Pe. Oe 06 +. 14,984 tons. 
Corresponding month last year .. 2. «2 «2 os «2 « 16,891 ,, 
Decrease on Jan., 1876 ee ce oe 1,907 ,, 
SHIPMENTS COASTWISE OF PIG IRON FROM PORT OF MIDDLESBROUGH. 
Month ending 31st Jan., 1877 -. «2 6. ‘se co «sco Smee CO 
Corresponding month last year .. .. ee 6«—. 0,586 ==» 
Increase on Jan., 1876.. .. es ee 4,185 ,, 
MAKERS’ STOCKS. 
Portof M'brough. Total of District. 
Slst Dec., 1876.. oo ee eo oe 80.446 toms. .. .. 161,041 tons. 
Bist gm. 19ST... cu 00 cal ve co SUT np cc oe 17088 , 
Increase upon Dec., 1876 .. 1. oo 9,305 ,, 
STOCK IN WARRANT STORES. 
os ck (es, be O65 00 be 60 ce 06 21,500 tons. 
Jan, 81st, 1877 .. <n. 6a. oe on Ge’ ‘se 19,700 ,, 
Decrease upon Dec., 1876 .. oe ee 1,800 


” 


The strike threatened in the Durham coal trade has been averted, 
15,000 miners having voted against a strike against 12,000 
in its favour. The crisis has not created much anxiety, as 
many of the coalowners would not be at all sorry to lay off their 
ow now that they cannot succeed in making the slightest profit. 

he effect of the decision now arrived at will be that of compelling 
the Miners’ Association to acquiesce in the formation of the new 
Deputies’ Union, aud the position which the owners have taken up 
relative thereto. 

_ The aspect of affairs in the north-country coal trade is, both 
industrially and commercially, very serious. I am informed that 
one large firm in the Durham coal trade has had a balance on the 
wrong side, as the result of last year’s operations, for the first time 
in forty years. Profit is all but unknown. It is simply a 
question of minimising the loss, 


For some time past there has been a difference of between 8s. and 
10s. per ton between the price of best Durham coal ex ship in the 
Thames and the price charged to the London consumer, this being 
3s. to 4s. per ton more than the difference existing in 1871, when 
the price of coals alongside ship was the same as it is at the t 
time. Several north-country coalowners have recently been moving 
with the object cf having this anomaly removed, and the effect of 
their efforts so far has been that merchants have lowered their 
prices from 1s. to 2s. per ton. The prices now realised by coal- 
owners in the North for best coal do not leave them more than 
6s. 6d. to 7s. per ton at the pit mouth, and on the average of all 
their produce, best coal, nuts, and small, the net realised price will 
not exceed 4s, 6d. It is evident, therefore, that coalowners are 
not making a farthing. 

The mineral traffic receipts of the North-Eastern Railway for 
last week are less by £241 than those of the corresponding week of 
last year. 

The mines in the Cleveland ironstone mining district continue to 
turn out an average quantity of ironstone, but at some of the pits 
the output has recently been considerably lessened, and at South 
Skelton the output has been reduced from 22,000 to 18,000 tons per 
fortnight. The Magra Park and Kilton mines are entirely closed. 

The coke trade of South Durham continues exceedingly flat, 
although a fair average quality is being produced. It has recently 
been calculated by one of the best authorities in the trade that 
the net price paid for labour alone in producing a ton of coke was 
8s, 84d., and the selling price is not more than 10s. 6d. at the 
ovens, lcaving only 104d. to pay for stores, royalty, depreciation, 
and all other charges. It is not necessary to say more in proof of 
the difficulties that lie in the path of the coke manufacturer. 

The rail mills of the Cleveland distri:t are as far as.ever from 
full employment, and the prospects of the future do not appear to 
be any more cheering. 

In reference to the accident which happened last Friday at the 
Tay Bridge, I learn through the contractors, Messrs. Hopkias, 
Giikes, and Co., of Middlesbrough, that the damage done by the 
blowing down of two girders will be much less than was stated, and 
that the accident will not delay the completion of the bridge 
beyond a few weeks, if so long even as that. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE condition both of the iron and coal trade in Wales at the 
resent time is extremely uncertain and fluctuating. It has 
come every week subject to ebbs and flows. One week hopes are 
aroused by a steady inflow of business, but before the week is out 
it ebbs again. The coal trade is particularly subject to this, one 
week yielding a fair trade, but without any advance in price, and 
the next a serious falling off. While affairs are in this state there 
is not much ground for the statements current of a more hopeful 
condition of things in South Wales, but rather some basis for the 
rumour that before long a decided reduction in wages will have to 
be. enforced. I cannot see much prospect of this being carried 
with any degree of success in the coal and iron trades, but in the 
tin-plate trade there recently appears scope for the pruning knife. 
I find that in our tin-plate works—and one can taken as a 
criterion of the others—the best hands are still able to earn £10 
per month, and even labour work, which at some ironworks can 
only obtain a trifle over 1s. per day, gets 16s. to 18s. per week. I 
shall therefore expect that a systematic reduction amongst tin- 
plate workers will be carried out. 

Prices of tin-plate, notably the coked, remain the same; but the 
tendency is more to go down another 3d. per box than to advance. 
| In iron, too, the last slight forward step has not been maintained, 

and though for a few days our quotations will not be altered, it 
| cannot be concealed that considerable difficulty is found in main- 
| taining them. 

Some large orders are moving about in the neighbourhood of the 
| Welsh market, but nothing definite having been done, no notice 
can be taken. 

Last week the trustees of the Plymouth and Aberdare Iron and 
Coal Works met a deputation of gentlemen on the matter of the 
purchase of Penydarren Works for a tin plate works. The business 
only took a preliminary character. Whether anything will result 
remains to be seen. 

The returns for the month of January as affecting the port of 
Cardiff having been completed, I am now enabled to give them. 

During January the total quantity of coal sent foreign from Car- 
diff was 283,579 tons, and coastwise nearly 60,000 tons. 

The quantity of coke, limited to Algiers, India, and France, was 
147 tons only. 

Patent fuel amounted to 5402 tons, Spain taking the lion’s share, 
and iron to 3922 tons. 

The character of the iron trade can be seen at a glanee from the 
articulars of this total. Thus Antwerp took 100 tons steel, Bom- 
ay 205 tons bars, Palermo 338 tons bars, Naples 400 tons bars, 

while the remainder was made up of rails to Bilbao, Bahia, Port 
Said, Rosas, and Rio de Janeiro. 

Some rail orders are now in hand from Spain, Victoria, other 
parts of Australia, Cape Town, and Port Natal. To the latter 
place Ebbw Vale sent 500 tons this week and 1800 to Kurrachee. 

A fine cargo of 1000 tons of patent fuel was cleared this week 
from Swansea for Marseilles, consigned by the Graigala Supeey- 

The great strike of tinmen and washmen in the Swansea Valley 
has been brought to an end this week by the men’s acceptance of 
a 74 per cent. reduction. 

Notice has been issued for stopping two of the Tredegar coal 
pits and one of the Powell Duffryn collieries. 

Last week I stated that one of the Rhondda collieries was on 
strike. This has now beer followed by another at one of Thomas 
and Griffiths’ pits. The cause is insignificant, and I should 
imagine will not lead to any long disagreement. 

Iam assured that in this busy part of the Welsh coal-field—the 
Rhondda Valley—houses, which cost in their erection £110, are 
now letting freely at 16s. per month. 

The coal trade in the Swansea district has been dull oflate. An 
agitation has arisen in respect of the harbour charges for dis- 
charging iron ore, and it has been shown that while 74d. is charged 
at Cardiff and 7d, at Newport for carriage, 10d. is levied at Swan- 
sea. When it is remembered that a thorough fleet of vessels is 
now on its way from Spain, laden with iron ore, the importance of 
putting Swansea into as good a position as Cardiff is easily seen. 

The Nantyglo and Blaina Company sold their horses last week 
for tolerably good figures. 

The Penlan seam has been struck at Penclawdd, in the Swansea 
district, by Captain Rogers. 

The colliery enterprise of Mr. Williams, in the neighbourhood of 
Pontypridd, promises to be ful again, and there are strong 
indications of his getting into the Rhondda No. 3. I have re- 
peatedly pointed out that this fine seam, which is the best of all 
coals for iron, is very limited in extent, most of it having been 
worked out ; so his success will be taken as a public benefit. 

— fifty of the workmen at Landore Steelworks struck this 

week, 
The works at the Severn Bridge have been suspended of late as 
regards the tunnelling, the water having become too powerful, but 
prospects are now becoming good for a resumption of this most 
important undertaking. 
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THE REPORT OF THE ROYAL COMMISSION ON 
RAILWAY ACCIDENTS, 


So much time has elapsed since the appointment of the 
commission on railway accidents, whose report was issued 
last week, that it is more than probable that the circum- 
stances of the appointment have been forgotten. On the 
Sth of June, 1874, the Duke of Buckingham, the Earl of 
Aberdeen, the Earl de la Warr, the Earl of Belmore, Sir 
W. BR. 8. Vesey Fi ld, Mr, Ayrton, Sir John Simmons, 
Mr. Harrison, and Mr, Galt were appointed commissioners 
to inquire into and report upon the causes of railway acci- 
dents, and these gentlemen accordingly examined witnesses 
and made all the necessary and proper investigations, In 
order that they might be placed in a position to pronounce 
on the merits of the continental as compared with the 
British system of conducting railway traffic. they despatched 
Mr. W. Lawford, M.I1.C.E., to the Continent; and he 
examined and reported to the commission on the railways 
of Belgium, Switzerland, Germany, and France. To 
obtain information concerning brakes, the well-known 
Newark experiments were carried out in the summer of 
1875. The commission appear to have done their work 
very \poeary ak and their report is no doubt valuable ; 
but it must be added that it is, in certain rather 
disappointing. Those who ex that a great deal of 
legislation must follow on its publication will no doubt find 
that they were mistaken, for the recommendations made by 
the commissioners are very few. The most unsatisfacto 
feature in the document is the evidence which it contains 
that the commissioners were divided among themselves. 
Thus we find that Mr. Harrison dissents from many of 
the conclusions of the majority; while Mr. Galt, although 
agreeing with them in the main, also holds his own 
opinions on numerous questions. Both these gentlemen 
have given in separate reports which possess the im- 
portance resulting from the high reputation of the writers 
as authorities on railway matters. 

The commissioners begin by referring to the work of the 
select committee appointed in 1857 to “inquire into the 
causes of accidents on railways, and into the possibility of 
removing any such causes by further legislation.” is, 
it will be seen, is identical with the instructions to the 
commission of 1874. The law of compensation for in- 
juries to rere or and others is then explained, and the 
yey ermgraneiy yy what we -—v term the historical section 

their report by saying, “It appears from the foregoin 
statement that the several inquiries similar to that pone 
to us which have been held in comparatively recent years 
have produced only two practical proposals tending imme- 
diate’, to the prevention of railway accidents—namely, 
the requiring means of communication between the vari- 
ous parts trains, and the enforcement of the block 
8 . The first of these, moreover, became law by the 

tions of Railways Act of 1868, and the second has 
been postponed in compliance with the report of the com- 
mittee of 1873. The other recommendations contained in 
the various reports above quoted were but indirectly aimed 
against the dangers of railway travelling, and, with two 
exceptions, full effect has been given to them by the 
statutes of 1868, 1871, and 1873. e exceptions are the 
proposals respecting the punctuality of trains and com- 
serra for injuries to ngers.” From this it will 

seen that little or nothing has been effected by an 

commission to reduce the number of accidents whic 
occur on railways. Proceeding further with the report 
before us, we tind the Commission setting gravely about 
the task of convincing themselves that there was a reason 
for the appointment of a commission, and there is not 
wanting evidence that on this me @ they were unable to 
make up their minds. They first to decide whether 
the risks incurred by railway travellers and railwa 
servants are really so great that any Government inter 
ference is called for, and on this point they ap’ to have 
been unable to come to a unanimous conclusion, The 
utmost prominence is — tothe imperative necessity which 
exists for in no way diminishing the responsibility of rail- 
‘way companies; but the Commissioners seem to have, with 
one exception, overlooked the fact that this responsibility is 
not ractically of any importance whatever. They talk, 
in short, although they have failed to see the point, of a 
something so infinitesimally small, that it is worth 
nothing ; but, small as it is, they hold that it is a power- 
ful obstacle to Government interference. “On full con- 
sideration, we are not disposed,” say the Commissioners, 
“to recommend any legislation authorising such an inter- 
ference with railways as would impair in any way the 
responsibility of the companies for injury or loss of life 
caused by accident on their lines, ‘Io impose on an 
public department the duty and to entrust it with the 
rr mf powers to exercise a general control over the 
practical administration of railways would not, in our 
opinion, be either prudent or desirable.” Now, with this 
conclusion we entirely agree ; but, so far as the responsi- 
bility of railway companies, as such, is concerned, it is not 
difficult to show that its importance may be easily over- 


rated. 

In order that this point may be fairly understood, we 
must turn to another section of the report, where we find 
the risks incurred by passengers and the sums paid in 
compensation discussed. In the four years 1872, 1873, 
1874, and 1875 there were killed on the railways of the 
United Kingdom 155 passengers, or an average of 38°75 
er annum. The average number of railway servants 

led in the same time was 345. It will be understood 
that these deaths resulted from train accidents proper. 
If we include accidents from collateral causes occurring to 
gen rm and railway servants, we have a total average 
of 1307-75 killed and 4236 injured. These figures are 
wy large, but it is obvious that many of them are in a 
rather wide eense beyond the control of a railway company, 
and in no way arise from the conditions under which 
traffic is conducted. Thus, a lady was tripped up by a 
Tagged carpet in a station room, She hurt her arm 
and claimed and received compensation. This would 
be classed in the returns as a railway accident, 
but most people will fail to see the appropriateness of the 
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term. The report says:— From the returns it appears 
that during the last four years as many as 5231 ns 
have lost their lives under various circumstances in con- 
nectien with the working of the railways of the United 
Kingdom, or, eliminating the cases of railway servants, 
which will be treated of separately, the number will be 
2271, or an approximate average of poi wt annum. But, 
though these figures are startling, an analysis of them will 
suffice to prevent them introducing any element of panic 
into the consideration of this question. It will be noticed 
that of these 2271 deaths = 632 were of persons using 
the railways as gers, of this number again only 
155 were ca by accidents to trains. To mark the 
relative value of these figures the officers of the Board of 
Trade compare them with the number of passenger journeys 
made during these years upon the railways of the United 
Kingdom. “raking the total toe sas as ene at 
the proportion of passengers ki yy causes beyond their 
pad pir would be we in 11,155,612,” it may be 
stated with these facts before us that the chance of being 
killed on a railway by a bond fide accident is almost infini- 
tesimal. The chance of being injured is, of course, greater ; 
it is greater, indeed, in the proportion of about thirty-five 
to one. But e7en at this rate the risk incurred is ex- 
tremely small. 

Let us see how these facts bear on the question of 
ee We may set the deaths and maimings of 
railway servants quite on one side, because these men can 
claim for compensation against their 
employers. Nor is it necessary to consider that class of 
accidents which result from the imprudence or inattention 
of passengers, because in such cases the railway companies 
cannot be made to pay compensation. The only conditions 
under which a railway com mes responsible is 
when some passenger is Killed or wounded from a cause 
beyond his own control, and even then, if it can be shown 
that the company used due diligence and care to secure the 
safety of the pe lic, the company escape scot free. This 
being so, it follo that the responsibility of the companies 
is directly measured by an exceedingly remote risk. We 
shall show presently that the amount paid in compensation 
among all the railway companies inthe United Kingdom put 
together does not really amount to much more than one shil- 
lingin the hundred pounds of grossreceipts. Practically it is 
a matter of no importance whatever to a railway company 
whether this sum is or is not paid. Something more 
must be added for damage to permanent way and rolling 
stock, but even then the pecuniary responsibility of the 
companies is, when looked at in this light, too trivial to 

any value whatever. We are not aware that this 
truth has ever before been so prominently put before the 
world. But the facts being as we have stated, we may ask, 
with some show of reason, in what the responsibilities 
of railway companies consist, and how it is possible for any 
legislative enactment to reduce that which has already 
reached the vanishing point ? 

The mistake ea the commissioners lies in confound- 
ing the companies with their officers. The great body of 
shareholders have no a and can have none, 
which does not imply the possibility of having to pay 

uniary compensation when passengers are Saln or 
injured by causes beyond their own control. But the case 
is very different with those directly concerned in the 
pong of the lines. To say nothing of the fact that they 
are liable to criminal prosecutions for neglect of duty, it 
is clear that they may be dismissed from posts which they 
have held so long that they are fit for nothing else, under 
conditions which would render it impossible for them to 
¢ another situation. Ruin stares many a railway man 
in the face when a great accident occurs on a main line. 
But besides all this, among railway servants of all ranks, 


Y | but especially among those of the higher grades, there is a 


very keen sense of moral responsibility; and it is to this 
that, in the main, the {public are indebted for the safety 
with which they are carried on our railways. Nothing 
can be more painful then the sensations of a locomotive 
superintendent or a traffic manager if it can be shown that 
an accident results from even an apparent neglect of duty. 
It is, we repeat, on the officers of a company, and not on 
the company, that the load of responsibility really lies. 
Legislative interference could reduce this load, and we 
know that for this very reason it is earnestly desired by 
many railway men; but we quite agree with the commission 
that nothing could be gained by shifting this responsi- 
bility from one class to another, and that for this reason 
the utmost caution must be used in interfering with the 
traffic management of any line. 


We have stated that Mr. Galt has sent in a se te 


Y | report, and as he deals very ably with this question, it 


will not be out of place to put his arguments before our 
readers here. The Committee of 1857 was the first that 
directed attention to the interest of railway companies as 
regards safety in the management of their traffic. The Com- 
missioners say in their report, “that the principle of self- 
interest, in its influence on railway companies, must be relied 
on as the best saf inst accidents.” The Commission 
of 1865 spoke in nearly the same terms. “The liability of 
the companies to pay a serious sum in compensation in 
individual cases is a strong inducement to railway directors 
to work the line carefully. The Committee of the House 
of Lords of 1873 considered that the companies “ have a 
direct pecuniary interest in ——' their lines safe.” 
Captain Tyler, again, in his annual report for 1870, writes 
—“TIt would be for the interest of the companies them- 
selves to make such improvements, as they would thereb: 
save the money now paid for compensation and damages.” 
It thus appears that there has been great unanimity of 
opinion on this subject. “It is very remarkable,” writes 
r. Galt, “that neither the Committees nor Commission 
considered it n to take any evidence as to the 
reality of this ‘chief protection,’ on which they so confi- 
dently relied.” He then on to show that it is owing 
to this idea that so little has been done by Government to 
prevent railway accidents. “This barren legislation on 
such a very important subject appears to me to result 
mainly from one cause, and that is the strong opinion 
expressed by the Committees, and the Commission 





of 1865, and that appears to .be universally held 
—that it would be to the interest of the companies 
themselves to adopt every available means for the 
prevention of accident, and that, although they are slow 
to believe that such is the case, the heavy demands they 
are called on to pay will gradually force the conviction on 
them that their interests are in this respect identical with 
those of the public. But the question is this—Does the 
sum paid in compensation by the companies exceed the 
expenditure that would necessarily be increased for the 
avoidance of preventible accidents? On this the whole 
case turns.” Mr. Galt then proceeds to consider the ques- 
tion from two points—the effect of accidents on the market 
value of railway shares, and an approximate estimate of 
the cost that would be incurred by adopting the necessary 
means of prevention as compared with the sum paid by 
the companies in the way of compensation. We need not 
follow Mr. Galt’s arguments seriatim, It will be enough 
to say that he classifies the expenditure of an average rail- 
way company under the following heads: Of the gross 
receipts there are spent on locomotive power 30 per cent.; 
on traffic expenses, 28 per cent.; maintenance of way and 
works, 18 per cent.; miscellaneous charges, 14 per cent.; 
repairs and renewals of carriages, wagons, &c., 9 per cent.; 
and as compensation for personal injuries, &c., 1 per cent. 
It is obvious then that if the railway companies adopted 
every known expedient to prevent accidents they would 
thereby effect a saving of but 1 per cent. on their gross 
receipts, but when we bear in mind that the companies 
stoutly maintain—and no doubt with much show of reason 
—that nine out of ten of the so-called preventible acci- 
dents result from mistakes or errors on the part of some 
of their servants which no machinery could prevent, it is 
evident that the maximum return which they could expect 
would be, as we have said, not more than about 1s. on the 
£100 of gross income. In other words, it is far cheaper 
to pay compensation than to adopt mechanical devices to 
insure safety. It is cheaper to pay compensation than to 
thoroughly repair or relay the permanent way on a line. 
It is cheaper to pay compensation than to adopt locking 
points and signals, and so on. Nothing, up to a certain 
point, can be more conclusive than Mr. Galt’s demonstra- 
tion of the proposition that the interest of railway com- 
panies in the prevention of railway accidents affords no 
adequate protection to the public. That it is undesirable 
to reduce the responsibilities of the companies we have 
admitted; and we have endeavoured to explain why it is 
undesirable, and thus we have supplied a very important 
omission in the report. There is one point, however, which 
Mr. Galt has totally overlooked, although it materially 
affects his arguments. It is easy to show that compen- 
sation amounts to a very trifling sum on the average ; but 
for all that the cost of a great railway accident is a bes | 
serious item in the expenses of a poor company. We 

not mention names, but in one case, which occurred a few 
years since, the result of a peculiarly disastrous collision 
was that a very large proportion of the shareholders 
received no dividend for the half-year. Even a wealthy 
company does not like to lose some £25,000 or £30,000, 
and the loss incurred on some lines every half-year exceeds 
these sums. For this reason it is certain that railway 
companies do take precautions to avoid railway acci- 
dents, which they would not do if a common fund existed 
to which all the companies contributed rateably, and out 
of — all claims for compensation would have to be 
PeThe question has already been put to the Government, 
“Will any steps be taken to control railways by additional 
legislation?” and the reply has been that the report has 
been too recently issued to enable the Government to say 
whether they will or will not introduce a bill. The 
fact is, however, that the report is totally wanting in 
that weight which would alone render it a proper basis 
for parliamentary enactments. There was nothing like 
unanimity among the members. Mr. Ayrton would 
not sign the report. Mr. Galt signed, it is true, but 
he supplements it with his own observations, to which 
we have just referred. Lord de la Warr supplies a 
subsidiary report of his own. Mr. Harrison signs, so 
to speak, under protest. If this want of unanimity 
prevail among those who were favoured with every 
opportunity of obtaining information, it is a proof 
that the subject dealt with is so complex and so vast that 
it is difficult to say what can be done. The difficulty is 
greatly augmented by the circumstance that Mr. Lawford, 
after a careful examination of the railway systems of 
Belgium, France, Germany, and Switzerland, has ——_ 
that railways are better worked in Great Britain—that, in 
a word, we have nothing to learn from our neighbours; 
from which it appears that if our railway traffic is not con- 
ducted both in principle and in practice in the best possible 
way, the way is still actually the best in the world. It is 
not easy under the conditions to make any definite report; 
still it is, we think, matter for regret that the commissioners 
in this case should have been so widely divided in opinion 
that the report prepared with so much trouble is almost 
certain to lead to nothing. The main body of the report con- 
tains a summary of conclusions, and to this we shall now turn 
our attention. The commission begin by saying that “they 
have not attempted to offer any categorical statement of 
the causes of accidents on railways,” and they “con- 
clude by oe succinctly the legislative measures they 
recommend in the interests of public safety.” They pro- 
pose that discretionary powers should be conferred upon 
the Board of Trade for the following purposes, to be 
exercised by the department, subject to the review of a 
competent appelate tribunal —(1) To enforce the exten- 
sion of stations and sidings wherever the accommodation 
provided for the traffic is so inadequate as to endanger 
pen (2) To enforce the adoption of the block and 
interlocking systems on all lines or portions of lines where 
the introduction of these improvements is necessary for 
the safety of the traffic. (3) To restrict the speed of trains 
upon any line or section of a line which is in a condition 
to render a high rate of speed unsafe. (4) To require 
companies to provide their passenger carriages with, con- 
tinuous foot-boards. (5) To enforce conditions upon com- 
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| panies in certain cases in sanctioning the opening of new 
lines. (6) To require companies to provide foot bridges or 
subways at stations where the absence of such accommo- 
«ation: is proved to be.a source of dabger: (7) To require 
ailodge to: be maintained at public crossings for foot pas- 
sengers wherever circumstances render it) necessary for 
isafety.?' Te these propositions are wdded ‘certain’ recom- 
mendations; the first,.and by far the most important, 
«being that railway companies’ shall be ‘required by law, 
tinder adequate penalties; to supply trains with sutticient 
brake power to stop them im5v0 yards under all cireum- 
stances. Ju -order' to -precure' greater /punctuality in the 
reduduct of the traffic on railways, the commission recom- 
jmend that increased facilities should be given to passengers 
for obtaining compensation when the trains are late. It 
vis pecgmmended that, all passenger trains running more 
'thanm-eight’ miles without a’ stop’ be ‘fitted up with an 
effective means of intereommunication between guards and 
-drivera; but the Commissioners do not deem it advisable to 
place. this: power of communication directly under the 
-control. of passengers.’ And lastly, they recommend -an 
extension of the civil liability: of railway companies for 
; aecidents ‘to their servants, and of the criminal liability of 
; persons; in railway employment for acts of negligence 
endangering life. 
hetdtiwil by mo means be generally admitted that these 
{ecommendations can be carried into effect with advantage. 
Many iof them will, nodoubt, be stoutly disputed. » Indeed, 
it-appears 46:us thati but three of them can be accepted:as 
pertectly sound, in the sense that they are likely to fulfil 
the puxpose for which they were framed. \These are ‘the 
onecermmendations to enforce; the use of continuous foot- 
boards, the adoption of a brake which shall stop a train in 
1500: syands, and the extension of ‘stations ‘and | sidings 
dbviously too small. All the other-recommendations are 
epen to gutestion. For example, that-referring to the block 
osystem. » We have.repeated|y pointed out that while the 
system is essential to the working of lines. of a peculiar 
type; it has totally failed in ‘practice to secure immunity 
from dlanger; and we find that so eminent an authority 
on railway matters as Mr. Harrison holds opinions which, 
if they are different from our‘own, are only so in the sense 
-that-he» has still less faith’ in the block system than we 
have: In the subsidiary report by Mr. Harrison, to which 
We have already referred, that gentleman says, “The 
absolute block system is held in theory to secure absolute 
safety; and’the prevalence of this theory has, undoubtedly, 
created.a new source of danger. It produces a feeling of 
false security in the minds of engine drivers, officials, and 
other servants, and consequently when emergency arrives 
-they;are not so well: prepared as they would have been 
sunder- the, old system; and. I feel: satistied that) the 
matural sconsequence will be that engine drivers: of 
(the: future, brought.up: under the block system, will 
not -be se careful and. efficient as those who have been 
aceustemed to look out for themselves: I am not prepared 
to give my unqualified approval to the block system as at 
nt arranged and werked, for it is a well-established 
fact that collisions, with very few exceptions, take place at 
Stations, junctions, er relief sidings at block cabins; and 
if attention had been more directed ‘to the most efficient 
protection of stations and junctions—leaving the imter- 
mediate portions of the line free from the’ block’ system 
except, in fogs and. under: extraordinary circimstances— 
than to the introduction, irrespective of differences of’ cir- 
cumstances, of a uniform arrangement based on a specific 
theory; much practical:advantage would have arisen.” 

Im conclusion, we may say that it is impossible to rise 
fromthe pertsal.of this report without coming to the con- 
clusion; that. very little ¢an be done by legislation with 
mitich iope ef success}. It has been shown that to extend 
the, powers of the Boardiof Lrade must weaken the respon- 
sibilities of the railway companies. It has also beenshown 
by| Mr, Galt that this responsibility is extremely small, 
aud we have endeavoured to explain in what it really con- 
sists ;,that, ina wond, it rests with the railway officers and 
hot with the companies., In either case the result is the 
same. , The Conimissioners: could not make up their minds 
as tothe nature of the (:overnment interference’ required, 
and,on the whole it is tolerably evident that they think— 
like nearly all the commissions which have preceded them 
with the same ohject—that little or nothing can be’ done: 
ltiwould be impossible to convey an idea of the lukewarm 
character of the whole report without producing ‘a large 
portion. of it; which.we feel to be quite unnecessary, We 
have said quite enough concerning it to give an excellent 
idea of,its seope and purport. 

Pheiappentlices contain, we may add, some information 
likely tobe valuable to railway men. The most’ interést- 
ing is the report of ‘the engineers on the brake trials at 
Newark. It contains, of course, very little that we did not 
pubiish at the time. We append the concluding paragraphs 
of: this report; which contain the expression of opinion 
which has so long been expected by the railway world, 
Whether it is as complete or definite as ‘is desirable our 
readers can judge for themselves. 

Ajthough it does not» come’ strictly .within the’ scope of our in- 
structions to. offer a decided opinion upon the comparative merits 
of the different kinds of brakes which, have,been under trial, yet 
it appears désirable that we should, in concluding our.report, make 
a‘few temarks beating upon the general results which have been 
obtuiried. 

A®’ mighthave been expected from ‘the cireumstance of these 
Figls having beep made-with a number of contrivancesof comparaé 
ti Ty Tecent origin, and without much time for-prepatatien, or, in 
sopve instances, for previous trial, the results, howeyer:valuable in 
othe? respécts, cannot be taken as indicating with exactness the 
welative ‘merits’ of the different systems employed.’ Thus, for 
instance, in the case ofthe Westinghouse vacuum brake, the steam 
Gerson upen which its action entirely depended appeared to admit 
of better adjustment, which might have largely affected>the results 
inthe trials, “Also in some cases the working parts were too new 
te Pive“average results.’ And in oné case in particular, that of 
Clarke's ‘hydraulic brake,| for want of time, or other means, the 
continnous brakes had not been fitted to miuch more than hulf the 
Waddie 
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Under. these circumstances we, think it-would. be, neither:fairmor:| | 


desirable at, present to pronounce definitely either for or against 
any particular invention brought before the Royal Commission. 
On sonie’ points of general principle, however, we are prepared to 
siye more definite opinions, Se 


In the first place, we think these trials have amply proved the 
necessity for'some greater control over fast passenger trains than 
that hitherto provided in this country, for it,has been shown that 
by means of the ordinary hand brakes applied to, the, wheels.of the 
tender and guard's van only, giving a retarding forte of roughly 2 
to 3 per cent. of the gross moving weight, fit takes from nearly 
800 t0.1000 yards to stop an ordinary fast passenger train when 
travelling on,a dead level and nearly straight: line at .a (speed. of 
45 miles an hour. , The highest amount of retanding,force obtained 
in any. of these trials has been 10°64 per cent., of the gross moying 
weight, aud this stopped a train weighing’ 208 tons, and travelling 
at a speed of 51 miles an hour, in 275 yards. Tn this instance the 
continuous brakes were applied to 70 out: of ‘the total number of 
72,wheels in the train, and 9414 per cent, of the gross weight of 
the train rested upon the braked wheels. Speaking approximately, 
therefore, a good continuous, brake will reduce the stopping. dis- 
tances of fast’ trains to one-third of the distance within which they 
can be stopped’ by ‘the nt ordinary ‘mekns. 

Next we think that for all practical purposes it may be laid down 
that with any! given brake system the shortness. of the stopping 
distance will be in, proportion to the percentage of load rest- 
ing upon wheels to.which brakes are applie& With regard to, the 
effect of any sudden stoppages to which our attention. was particu- 
larly directed’ by our instractions, we are satisfiéd that by none of 
the isystems used ‘in these trials could the brikes be applied too 
powerfuly, or.too suddenly for the safety of the passengers, and 
we are disposed to go even further than. this, and say, that by no 
means of applying a force to the simple skidding of the wheels of 
a train could it be stopped so suddenly as to give a dangerous shock 
to the passengers in it. The second point therefore settled in this, 
that, for cases of emergency, the greater the proportion of the 
weight of the ‘train. that rests) upon wheels ‘having brakes, | the 
better... It will. have been noticed, .however,.that the different 
systems of brakes haye exhibited a very wide range in the pereent- 
agé of, mean retariling force consideréd in rélation to the weight on 
the wheels acted upon by the continuous brakes, such force ranging 
from under 5 to over 12\per'cent. of the weight restihg on those 
wheels. Before leaving:this point we would observe'that in almost 
all cases the stoppages in these trials were effeeted easily and 
quietly. On the occasion of part of the London.and North-Western 
train breaking away, unintentionally, when the stop was being 
effected, a rather violent jar was experienced in the fore part of 
the train, but it was not sufficient to do any harm. The principal 
shock was usually felt at the instant of the train coming to rest, 
buteven this was slight. 

On two or three occasions, on the way to or from the trial ground, 
some rather unpleasant jerks occurred in, stopping the train with 
the Westinghouse air (pressure) brake, and some couplings were 
broken on these occasions, but we believe these to have arisen from 
defects in the details of the. brake system, ‘which admit of the 
remedy, We certainly think the tice of stowing heavy and 
hand packages on the overhead -shelves in passenger carriages a 
dangerous one in the prospect of sudden stoppages, and one that 
ought at once to be prohibited. With ordinary care in arranging the 
luggage in the vatis of passenger trains, we do not think any harm 
can arise from its’ displacement in a simple sudden stoppage. The 
great disparity in the action of the retarding force developed by 
the different systems of brakes next deserves attention. The mean 
of. this force has been shown to range as high as 10°64 per cent. 
of the gross moving weight, und as low as 5°88 per cent. or nearly 
as'to2tol. These differences may be due either to the time taken 
to brmg the blocks into action, or tothe actual umount of force 
exerted, or tothe uniformity of the action after the brakes have 
been_once applied..; As regards, the first of these causes, the tables 
in our,report afford the means of analysing the differences to some 
extent. 

The trials recorded under section E. with the Westinghouse air 
(pressure) brake, and the Westinghouse vacuum brake afforded an 
illustration of the effects arising from the loss of time. The speeds 
in both cases were nearly the same, viz., about 52 miles per hour, 
or 76ft. per second. : 

The train with vacuum brake ran 1533. feet 
The train with pressure brake ran 835°’, 
Difference .. 6. eens ohdien he FOS. 4, 

According te the trials Nos. 46 and 58, it took 7jin. to put on 
the vacnum brakes, and Lin. to put on the pressure brakes. , Dif- 
ference, 6} seconds at 76ft, per lin. = 475ft., which goes a good 
way to account for the different results observed in these cases, 
Sitailarly othernresults may be partly accounted for. With regard 
to the other causes of disparity, namely, the’ difference im the 
forces exerted to skid the wheels, and the degree of uniformity of 
the action of the brakes ; these are more difficult to trace separ- 
ately, but in the diagrams of curves which we append to this report 
and the construction of which we have already explained, a con- 
siderable want of uniformity of action is exhibited in some cases, 
and we wish particularly to draw attention to this feature, as it 
represents a defect of a serious kind, In these trials, brake blocks 

two different materials were used; namely, wood and east iron, 

brt'we do not think the results afford an indication of the one 
being superior to the other in regard to skidding power. While on 
this point. we may draw attention to the fact that with none of 
the continuous brakes in these experiments did) the wheels become 
skidded until a considerable reduction had taken place in the speed 
ofthe train. ‘Probably the limit in this respect was not over 
fifteen miles an hour. 
We think ‘these trials show that the double brake blocks have 
soie advantage over those acting on one sile of the wheels-only, 
and we prefer them also on account of their admitting of the brake 
pressure being, increased to any extent required for skidding -with- 
out putting undue strain upon the axle guards. . Another provision 
of importance is that of arranging the mechanism of the brakes so 
that the blocks ‘may “be qtickly taken off the wheels. Some of 
the systems on which we are reporting appeared to. us ratlier de- 
fective in this:respect... As a rule we should prefer tension rods 
to thrust rods fer the application of brake blocks. With regard to 
the amount of brake-power which should be provided. in _ trains, 
considering the varying cirenmsfances under,which passenger 
traffic is conducted, we do not’ think that an wniversal rule can be 
laid down. We have stated that in extremé cases, by employing 
brakes throughout the train, not omitting the engine itself, a mean 
retarding force of upwards of 10 per cent. of the entire moving 
weight may be obtained, and that with such a proportion of power, 
a heavy train, travelling at npwards of fifty milés an hour ona level 
line, may be stopped in about 275 yards. The proportion of weight 
of strain resting on wheels to which brakes were applied was in 
the train thus stopped about 95 per cent. With other systems of 
continuous brakes more. or less efficient than the one with which 
thése results were obtained, a greater or less percentage,of retard- 
ing foree woul!’ be gained with the same proportion of train rest- 
ing on braked wheels, or this proportion might yary, and the 
peréentage of retarding force remain fixed: ‘On the whole, there- 
fore, we think that if it be desirable to give to railway companies 
a rule for the future, tlie only plan.will beto lay down the distances 
within which trains travelling on level ground at given speeds 
showld be brought to rest in cases of emergency, and these we 
should base'on a stoppage siniilar to that above-mentioned; namely, 
that of 275 yards for a speed of fifty miles an hour, making a cor- 
rection. for.speeds up to sixty and down to thirty miles an: hour; in 
(proportion to the squares of the speed nearly, as follows ; 


Speed of train in Stopping distance. 
thiles‘per hour. in.yards, 
' 6Oe vosit. . 400 
55 i - 340 
50 » 205 
145 +. eae 
i 92 grow peyrtes] aire ry 180 
_ ee pee rar tar © ep ee nee 435 
36 ‘100 
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on the e e wheels than ty the action of putting them:in » e 
gear with back steam, because our report en the a 0 
more work towards stopping the train than the attempt to reyerse 
the wheels, andas the’ ¢ngine ‘forms so large a proportion of the 
weight of the train, it is important to use it to the very best:advan- 
tage for stopping. purposes, ri 
As regards the best distribution of theretarding power. ina train, 
we certainly think that, the more it is distdbuted the better—in 
fact, that, as already stated, for extreme cases’ the brakes must be 
continuous throughout the ‘entire train; but at the same’ tine we 
consider that not only should thédyiver and guards We able inde- 
peienst , or acting in concert, to promptly putin, action | all, the 
rakes of a train, but also that, in case of the severance ofa. train 
“by accident, the driver, and guards should have complete control 
over the brakes of the several portions to which vey might regpec- 
tively belong, to apply‘or, release them according to thei judgment. 
While, therefore, automati¢: dotion may be ‘very ailvantageous in 
cases of accident, we should not, be satistied with any syatem!/ which 
did not give to the brake attendants the means of modifying that 
action instantaneously, according to the circumstanges in which 
they might be placed! cae? 
Lastly, «it ) would; in: our: judgment, be ‘inexpedient to » to 
passengers the power of putting) on the brakes, though the best 
possible means should be; afforded them of: commitnicating ‘by 
signal with the guards or driver, or with both,-We remain, Sir, 
your obedient servants, BrYARR Woops, 
», INGLIS.» * 
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THE THRESHING MACHINE ACCIDENTS BILL. 
For some little time past it has been known auiong agricultural 
engineers that it ‘was probable ‘& bill would be introduced to enforce 
the fencing of threshing machine drams: | We give below 'the'text 
of this bill, brought lin by Mr. Chaplin and read a second ‘time,on 
Wednesday night, There is no doubt that.it. will pass with very 
slight modifications :— , 

Whereas by certain Acts of Parliament provision is made 
for the ‘feneing of dangerous machinery in factories and mines, 
and it is expedient that similar provision’ should be made with 
respect. to threshingmachines worked by steam: Be it enacted 
by the Queen’s most excellent Majesty, by and with the adviceand 
consent of the lords spiritual and temporal, and commons in. this 
present Parliament assembled, and by the authority of the same, 
as follows : 

1. The drum and feeding mouth of every threshing machine 
worked by steam shall at all times during the working be 
cept sufficiently and securely feaced so far as.is reasonably practic- 
able and consistent with the due andefficient working thereof... If 
any person Knowingly permits any threshing machine belonging to 
him or used for his service or benefit to be’ worked by steam with. 
out its being fenced as aforesaid: Or, if any foreman, engineét, or 
other person in charge of any threshing machine, works it or per- 
mits it to be worked by steam without its being fenced as aforesaid: 

Or, if any person wilfully and without reasonable excuse remoyes 
any gttard or thing used as a fence for any such machine; Ev 
person 80 offending on any day shall be liable on summary convic- 
tion to a penalty not exceeding 40s. Offences against this Act 
may be prosecuted and penalties recovered according to the’ pro- 
visions of the Summary Jurisdiction Acts, 11 and 12. Vict.: o:; 43, 
and the Acts amending the said Act, In a prosecution for; any 
such offence it shall lie upon tle prosecutor to show that the 
machine with respect to which the offence is alleged to have béen 
committed was not in fact sufficiently and securely fenced, but 
upon such proof being given it shall lie upon the defendant to show 
that it was not practicable or consistent with the due and efficient 
working of the machine to fence it suffitiently and securely. 

2, This Act shall not come into operation until the, first day of 
January one thousand eight hundred and seventy-eight. This Act 
shall not extend to Scotland or Ireland. 


LETTERS TO THE EDITOR. : 


BOARD OF TRADE, LLOYp’s, AND MARINE ENGINES, 

Sir,—A writer, signing himself “Quayside” in. your papen.of 
last week asks, “Do you consider a marine engine that is fitted 
into a steamship for passenger traffic, having all its pumps worked 
off one cylinder, a safe piece of machinery? If so, what would 
you de if the piston rod or connecting rod of that pump-working 
cylinder gave way at sea?” 

Now it appears to me that “ Quayside ” has never been, to.,gen 
himself, or ever had any good engineers to deal with; else he-would 
have known that the connecting rods of this style of engine are 
both of one length and strength, and interchangeable. Such heing 
the case, suppose his low-pressure connecting rod did break, the low- 
pressure engine being generally the pump working engine, he c 
take the high-pressure connecting rod and connect it to the low- 
pressure engine, then take out the high-pressure slide and work 
single engine (common). On the other hand, if the low-pressure 
piston rod did break it would not affect the working of the pum 
at all, for if he could not change the high-pressure rod, he could 
disconnect the low-pressure piston and rod, also low-pressure slide, 
and work the high-pressure engine, which would work the pumps 
by driving the low-pressure connecting rod and crosshead. . If he 
had ever been to sea and been put to some of these shifts, or been 
among sea-going engineers and heard of them, he would not ask, 
He might as well suppose the crankshaft to break or give way 
belonging to the pump-working engine, which is generally the one 
nearest. the: screw ;,if;it did he would be in @ fix than 
before, according to his reasoning, and I will own that would bea 
serious job, but it could be got over either by changing the cranks 
and working one engine, or by patting in the spare crankshaft, 
which every steamer that I’havevever been in has carried. I was once 
in this fix, and that was what we did, and when wearrivedin 
England we got a new one for spare in the Bere of the broken ene, 
Then again, as regards the inquiry of “J. B.,” of Liv l, who 
has one engine working the air pump and the other the Sroule tne 
pump. Now with the engines T'have been with of this sort, shoul 
either engine break down he could proceed as before stated. But 
there are many ways of breaking down, each requiring a different 
remedy to attain the same end; but we will suppose the ci i 
pump smashed and utterly useless. He could drive the circulati 
water through the condenser with his big donkey if so fitted ; ii 
not; then take out some of the top tubes and drill or punch small 
holes in them—the engines would then be common injection, instead 
of circulating. It would not make much difference in the vacuum, 
but it would in the coal burnt; anyhow it would earry a “2 home 
easy enough, or to any port where she could get iy ame ‘The 
is if you havé a man in charge that knows his business,, with a 
proper staff under hiin, ‘say secofid, third, fourth, or fifth, as the 
case may’ be,! according ‘to the size’ of the ship, ‘and if the ‘men 
are proper preeheniag ay know ‘how a4 — - oo there is 
hardly a breakdown that hap at, sea but w oan repair, 
Ard as regards the two silipe ay fe, as stated by “ Xarritar of 
|Sunderland, ‘in both, cises should riba Foye way Py mena 
both stop to see what ‘was the matter, or clear away the @ brig’ 
\disconnecting the broken parts ;: the boiler ‘could still be supplied 
with water and,the bilges pumped ,out |by the donkey:},or if/the 
bilge pump, gave out and the donkey, could not be used,, the bilge 
could be kept clear by the bilge injection or circulating valve, %, 
the case may be. ‘The air and cirdulating pumps I have spoken of, 

I may’ state that I have beén with several — of engines, and 
am now with one where all pumps are worked ‘off one crosshead, 
and a better or more economical engine I have never been with 'for 
her size and power, She is 200 nominal horse-powar, but works: 
up to 1000 indicated horse-power casy, with about 68, tens, of, 








cominon éoal per twenty-four hours. I therefore do,‘not. 
cause for a eer in construction, which wold etait 
c both 0 the owners and builders,’ } 


iv 





iverpool, 10th F 4 Marwie Byareeny) | 


(For polessynifaas ‘of letters see page 1165.) 
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RAILWAY MATTERS. 


Ir is stated that the Austrian Government intends to compel all 
railway passengers to insure their lives, in order to indemnify itself 
for enh lemon tad to avoid losses in future. We infer; from the 
meré.mention made, that.the Government itself takes the fee and 
does ‘the insuring, being also proprietor of the railways. 

Tux réport of thé Nortli-Eastern Railway for’ the past half-year 
has just been issued to the shareholders. It. shows. a falling off in 
the receipts for.mineral traffic to the.extent of £11,832, while the 
decrédse.in the.net receipts is £34,096. On the other hand; there 
isa decrease of £41,997 in the expenditure on locomotive power, and 
of £478-in the traffic expenses; ‘ 

AGREA? dispute between, the Dunaburgh and ——_ Railway 
Company of Russia, and Messrs. Hopkins, Gilkes, and Co,, Limited, 
ironmasters and engineers, of Middlesbrough, has just been decided. 
Originally, the railway —— claimed £90,000 for alleged failure 
of rails under a contract’ long’ ago executed, certified, and paid 
for. , After passing through the law courts,, this. dispute, was 
referred to the arbitrament of the Recorder of Leeds, Mr, Maule, 
().C.- The decision of this gentleman bas just been received. He 
awards only 1s, to the pat cms company, who: will have to pay 
their own costs and those of Messrs, Hopkins, Gilkes, and Co, 

THe Cheap Transportation Association. and Chamber of ‘Com- 
merée of New. York have.sent to the Legislature a bill authorising 
the formation of a Board-of Railroad Commissioners in that State. 
Theré are to be three commissioners appointed by the governor 
and tenat, who shall hold oftice for two, three, and four years, 
and receive an annual salary of 5000 dols, These commissioners 
are to:haye general supervision of the railroads of the State, and 
shall keep themselves informed as to their. condition, and in case 
of violation of law or usurpation of authority the facts are to be 
presented to the Attorney General, whose duty it shall be to bring 
an action in the premises, The commissioners are given power to 
recommend improvements and repairs.in roads and rolling stock, 
examine books and papers, hear complaints of. muncipalities and 
towns, investigate accidents, &c., and examine generally into the 
condition of rolling stock and road bed, and they are required to 
riake an annual report to the Legislature. This is similar to the 
Massachusetts commission, 

As indicating the effect of severe weather on track, not neces- 
sarily on iron, however, the Railroad Gazette gives the breakages 
of rails reported for the first and third quarters respectively of each 
of the past four years as follows :— : 
Accidents caused by broken rails in the quarter including January, Feb- 

rary, and March and in that including Saly, August, and September, for 

Jour years. 


1873. 1874... 1875. 1876. Total 
First quarter, .g ‘os, oe 65 og DOr ue, OO on. 26: ne 20h 
Third quarter’... vhs. Pa ew a 18 


‘This indicates that there were eleven times as many accidents by 
broken’ rails in the cold asin the hot quarters of the year, and the 
éffedt of ‘the severé weather is further shown by a comparison of 
the breakages in the cold winters of 1873 and 1875 with those in the 
milder winters of 1874 and 1876. A moral general classification of 
the causes of derailments gives the following :— 

1878, 1874. 1875. 1876. 
200 146 261 165 
” ” ’ 73 68 101 76 
vuanes, carelessness, or malice .. 96 107 114 119 
Unforeseen obstructions not malicious .. lll 109 142 107 

THe numbers of railway accidents in America, and of persons 
killed and injured during -—< of the past four years have been :— 


Defects or failures in permanent way .. .. 
rolling stock ae ay 


873, 1874. 1875. 1876. 
Accidents 1,283 “yy 8", 201 983 
Killed .. .. “aa.coea’ 276 20% 234 328 
Injured .. 1,172 778 1,107 1,097 


The number of accidents thus appears to have been nearly the same 
last year as in 1874, but fatal injuries were more than for any 
preceding year reported. This is due largely to the catastrophe at 
Ashtabula, by which eighty tsons lost their lives—nearly one- 
fourth of the victims of all the train accidents of the entire year. 
Without this, however, the accidents were more than usually fatal, 
one of the causes of which, doubtless, is the unusual amount of 
passenger trailic last autumn, there having been more accidents to 
passenger trains than ugual. The average number of killed and 
injured per accident for the four years has been :— 
1873. 1874. 


1875. 1876. 

Killed eo» O°215 0-209 07195 0°334 
Injured ,. +, 0914 0800, .: 07923 117 
Killed and injurol) .. 1220.) Leos 2. i181.) aa 


Thus 1876 enjoys the distinction of having had the. deadliest 
accidents, . If we were to. omit the Ashtabula disaster, there would 
ait he 0°253 killed and 1°113 injured per accident, so that this 
disaster was not needed to give it this distinction. 

Dr, G, StueRMER, of Bremberg (Prussia), has collected statistics 
showing the railroad construction in the world during the year 
1875, and the total number of miles in operation at the close of 





that yeat. ‘The summary is as follows :— 
Opened in Total at end 
1875, of 1875. 

Purope .. 4,347 88,475 
Asia 567 7,648 
Re eee ey tS Sa ae oe ee _ 1,451 
North América /. <2. 5. 5... 1,595 79,397 
Central America and West Indies ad 547 
Bouth America s.r... ste cence _ 8,741 
Australasia . . _ 1,752 

Total 6,509... ., 188,241 


Germany at present heads the European countries in the mileage 
of its railroads, Great. Britain held the first place at the beginning 
of 1875, but during that. year-Germany opened 1493 miles of road, 
against 250 in, Great Britain, In. France, 573 miles of railway; 
Austria, 467; Sweden, 406; Switzerland, 28; ; Italy, 196; Den- 
mark, 130 ; Russia, 81; Portugal, 69; and Belgium, 62. The 
total mileage in the principal Europe# countries is as follows :— 


Germany, 17,372; Great Britain, 16,698 ; France, 13,414; Russia, 
11,525; Austria, 10,792; Italy, 4777; Spain, 3602; Sweden, 2465; 


Belgium, 2167 ; Switzerland, 1293; Holland, 1011. In proportion 
to,area, Belgium has the greatest raigyay mil of any country 
in the world. Great Britain stands next in order, and in propor- 
tion;to, her population stands first in the scale. Russia, in propor- 
tien te. her immense area, has the least railway development of 
any, European country, 484 per cent. of the railway mil of 
the world is in Europe. In Asia, 6480 miles, or more than four- 
fifths of the whole, are in Hindostan, 623 in Asiatic Russia, 249 in 
Asia Minor, 162 in Java, and 38 in Japan. Of the 1451 miles in 
Africa, 950 are in Egypt, 333 in Algiers, 37 in Tunis, 65 in Cape 
Colony, and 66 in Mauritius. Of the 3701 miles in South America, 
987 are in the Argentine Republic, %2 in Peru, 831 in Brazil, 
618 in Chili, 190 in Uruguay, 60 in British Guinea, 45 in Paraguay, 
and 8 in, Venezuela.. Of the mileage in Australasia, 563 are in 
Victoria, 405.in New South Wales, 263 in Queensland, 238 in New 
Zealand, ,196, in South Australia, 45,in; Tasmania, 40.in West 
Australia; and 2 in Tahiti. In the aggregate in Asia, Africa, 
South America, and Australasia, the number of miles of railway 
is 14,547—less than 8 per cent, of the mileage of the world, less 
than ‘one-fifth of the number of miles in the United States, and 
léss ‘than! theré are in the Uhited Kingdom of Great Britain and 
I d,with an area’ of only 122,000° square miles, North 
America has 434 per cent. of the total’ mileage of the world, and 
the United States alorie 404 per cents :' The number of miles in 
the United States is 74,183 ;,in Candda, 4837; and in Mexico, 377. 
Tn 1875 the ber of miles twudted im the United States’ was 

p45, ‘This is more than was constructed in any other country, 
though when, the area is taken into consideration, the progress was 
nosnearly so great) as, that) in'Ge , and less. than that in 
mabyother countries, Of the .559:m 
merida and 





the West Indies, 400-arein Cuba, 56m Honduras, 
Jamaica, 


47. in Uolumbia, 29 in Costa Rica, and 27 


iseIyges Dus et 


of ‘railway in Central 


| NOTES AND MEMORANDA. 
THE Japanese are celebrated for the, numerous applications to 


which they have put paper and papier-maché, but an Englishman 

has recently made what may be one of the most useful of all the 
| newer uses to which paper has been applied. Captain Warren has 
found that common brown paper withstands for a long time the 

action of sea-water, and prevents the attachment of barnacles, 

Av the last meeting of the New York Academy of Sci ; 
Mr. Geo. F, Kurz exhibited a new mineral from Mexico, which 
contained sulphur, selenium, mercury, zinc, cadmium, and iron, in 
fact a sort of cinnabar, remarkable for the ed percentage of 
selenium, about 1°8 per cent. It has been named guadalcazarsite, 
from the locality where it was found. It is said to be sufficiently 
abundant there to be employed as an ore of mercury, thus furnish- 
ing a means of developing the silver deposits. 

M. J. Manne, the manager of the Phosphor Bronze Works, at 
Val-Benoit, Liége has made pit ropes entirely of this alloy. Phos- 
phor bronze ropes are said to have the advantages of offering great 
resistance to strains of traction, of being very pliable and inoxidi- 
sable, and of resisting any attack of corrosive water, while the 
wear due to the contact of the wires is less than in other metallic 
ropes; they also preserve their pliability after wear. These phos- 
phor bronze ropes are used in Ser at the Bois-du-Luc, Horloz 
and Courcelles-Nord collieries among others, 


Caovurcnouc is a poor conductor of heat and of electricity. It is 
markedly affected by extremes of temperature, becoming, at 
32 deg. Fah., stiff and non-elastic, and, if in thin sheets, brittle. 
Between 100 deg. and 200 deg. Fah, it softens and developes the 
properties of adhesion and cohesion—colloquially called stickiness 
—so strongly as to interfere very materially with its use in the 
arts. At ordinary temperatures, any two clean surfaces of it, when 
brought into contact, will adhere so that they cannot be separated. 
At 248 deg. Fah. it fuses; at 600 deg. Fah. commences +o decom- 

se; and when subject to dry distillation, gives off a number of 

iquid hydrocarbons, the most important of. which, and its best 
solvent, is caoutchoucine. One property in which this substance 
when vulcanised apparently differs from nearly all known solids, 
is that a tube formed thereof, and stretched by a weight, shortens, 
when heated, instead of extending in length. This seems to have 
been first discovered or made public by Tyndall, in 1862. 


A NEw series of dye stuffs, formed by the action of glycerine on 
pnenol—carbolic acid—in the presence of sulphuric acid, has 
very recently been discovered by Reichl, of Prague, who is still at 
work on it, Both red and purple have been obtained in this way. 
He has also obtained dye stuffs by the action of a aye on pyro- 
gallic acid and on thymol, and purposes to study its action on 
cresol and other phenols. This opens a new field for study. W. 
H. Perkin, the discoverer of the first aniline dye, is still finding 
new things in the colour line. Among his recent papers is one on 
anthrapnrpurin. Lauth has shone in preparing a new class of 
dyes by the introduction of sulphur intoaromatic diamines, and then 
oxidising the sulphur compound. It forms a beautiful purple. A 
natural dye stuff capable of forming lakes has been obtained by 
Mederstadt from the musa fehii, a plant of the banana family. 
Aniline black has attracted more attention than any other aniline 
colour. Most of the a relate to the use of vanadium, 
which has almost entirely superseded copper, notwithstanding its 
—, One - only of vanadium salt is required for 50,000 parts 
of aniline oi 


Hyprortvoric acid is now very largely employed in New York 
in making the ornamental glass signs, usually supposed to be made 
by the sand blast. This involves its preparation on a large-scale, 
as some establishments consume 100 lb. per month. Iron retorts 
are employed, and are found to be better than lead, and last much 
longer than the leaden pipes which are attached to the retorts for 
condensing the acid. In regard to the physiological effects of the 
acid, Professor Seeley, of New York, in a recent communication on 
the subject, states that the text books exaggerate its dangers. On 
dipping the hand into hydrofluoric acid, no immediate effect is 
—— ; but if not washed off at once, in the course of half an 

our the fingers begin to ache worse than the teeth with toothache ; 
they swell up, and in a day or two the true skin begins to separate 
and crack open. These sores do not heal for two or three weeks, 
If, however, the hand is washed immediately in water or dilute 
alkali, no more inconvenience is suffered than from sulphuric acid. 
Lead bottles are used to transport it; and although gutta-percha 
will last three times as long, its cost is much greater in proportion. 
Hydrofluoric acid can be made very cheaply, and sells in quantities 
at eighteen cents per Ib. 

AN eminent cotton firm in an annual report of the cotton trade 
during 1875-6, gives the following as the number of spindles in 
Europe and America, and the average annual consumption of 
cotton :— 








No. of Cotton per Annual estimated 





spindles. as bees 4 
United States .» 9,600,000 63 600,000,000 
Great Britain +e 39,000,000 334 1,297,000,000 
France “#4 .- 5,000,000 42 = 
Germany Sundae 4,650,000 55 = 
Russia and Poland 2,500,000 60 — 
Switzerland .. .. 1,850,000 25 - 
Spain re 1,750,000 46 - 
Austria .. 1,580,000 67 — 
Belgium .. 800,000 50 — 

RAW i oiloant- oud Je 800,000 56 —_ 
Sweden and Norway .. 300,000 65 - 
EE oe Soca,” 0 e2 230,000 60 _ 

Total spindles 68,060,000 2,906,000,000 


or upwards of 6,000,000 bales of the average weight of an American 
bale. 


AccorDING to Klever, one hundred parts of glycerine will 
dissolve :— 





Parts. Parts. 

Acid arsenious. . «» 20°00 | Mercury bichloride 7°50 
» (arsenic .. af 2,0 i. bicyanide 27 00 

» benzoic .. 10 to 20:00 » . arseniate .. 00 
»» boracic .« «+ 10°00 | Potassa chlorate .. .. .. 3°50 
» oxalic 15°00 »  andiron tartrate .. 8°00 

+» tannic 50°00 | Potassium bromide x 00 
TN sok an ok 40°00 a cyanide 32°00 
Ammonia carbonate 20°00 Bes iodide .. 40°00 
mt muriate . . 2000 | Morphia pant 0°45 
Antimony tartrate.. 5°50 od acetate .. 20°00 
Atropia «... «+, +» 8:00 1. mouriate .. 20°00 
ne sulphate .. 33°60 | Soda arseniate.. .. 50°00 
Barium chloride 10°00 » bicarbonate .. 800 
Borax... .. .. 60°00 re ‘bonate ~  .. 93°00 
Brucia vite» 2°25 | Phosphorus .. .. .. .. 0°20 
Cinchona .. .. 0°50 | Sulphur he tog tea 
oa sulphate 670 | Strychnia., ... .. 4°00 
Copper avetate. . 10°00 ts nitrate .. 0°25 
» (SU te 30°0) ¥, sulphate. . 22°49 
Tron lactate .. 16:00 | Veratria, .; ... «. 1:00. 
»,, Sulphate 25°00 | Zine chloride .. 50°00 
Iodine... .. 190 }, dodide .. 40°90 
Lead acetate 20°00 », Sulphate .. 35°u0 


Glycerine is particularly valuable as a solvent for gum arabic, as 
also in paste. Glue, by continued digestion, is soluble in glycerine, 
gelatinising on cooling. Glyceriye dissolves aniline violet, alizarin, 
and alcoholic madder extract. A solution of aniline colour in 
glycerine is often used for stamping with rubber hand stamps. 
Glycerine is employed to extract the perfume from flowers, and 
the aromatic principle of red peppers. Sulphate of quinine dis- 
solves in ten parts of glycerine when hot, but when cold separates 
in clots, which, when triturated with the supernatant liquid, gives 
it the consistence of a cerate, very useful for frictions ‘and embro- 
cations. Fifty parts of warm glycerine will hold in solution when 
; cold one part of salicylic acid. ‘Three hundred parts of water may 





| be added without causing precipitation. 





kay 


MISCELLANEA. : Sa gtagen 

A WELL, 20ft/ in diameter and 10ffti dedp, was last Aveek finished 

y the contractors for the Corporation of Leamington, the quality 
of the water obtained being excellent. 

THE designs of a torpedo ram have, it is stated, been prepared 

in the construction department at the Admiralty, and provision 


will - made in the Navy Estimates for its construction at Ports- 
mou 


In.a_paper on the Lake systems of Central Africa, read’ by Dr. 
Mann before the Society of Arts last Tuesday eyening, it was 
stated that inland routes 6000 miles in length were almost entirely 
navigable by water. | 


THE City Press states that the Shipwrights’ Company, will 
shortly issue a programme of prizes, onal i &e., in connection 
with their projected competitive exhibition of vessels of various 
classes to be held at Fishmongers’ Hall after 17th May next. 

Av a recent meeting of the Wisbeach Town Couneil a communi- 
cation was received from the Secretary of State, sanctioning the 
promotion by the Corporation of a bill in Parliament for the con- 
struction of a floating dock for shipping, at a cost of £200,000. 

A LARGE barometer has been set up by M. Redier at the churc’ 
of St. Eustace, Paris, The total diameter is 6f¢., enclosing ai dial of 
5ft. wide, lit at night by an inner corona of eight gas jets: The hand 
measures 3ft. 6in. in length, and is moved right-orleft by wheel- 
work, which follows the variations of a small-anerdid-barometer, 
which regulates the instrument. | 


In Berlin, the pneumatic system, which the Pogt and Telegraph 
Administration established a short time since for the transport of 
letters and_packets, nas produced good results, so) that ‘it is now 
contemplated to extend the system, and Charlottenbu¥g will pro- 
bably be thus connected with the capital. The pneumatic system 
is also about to be applied in Breslau, Cologne; + > and 
Hamburgh. 

THE Bath Town Council, on Tuesday, 6th inst., appointed a 
committee to bring up a comprehensive scheme for preventing the 
periodical flooding of the Dolemeads, and other low-lying parts of 
the city. It was stated by the Mayor-that upmarivof abst street 
are at times inundated, and that-the floods leave behind them the 
germs of disease and death. At one time there were 120 cases of 
typhoid fever, . 


Over 2000 men are ay ype on the Champ ide Mars afid tle 
Trocadero, Eng for the erection of the Exhibition bui 
for 1878. About 1500 wagons are constantly engaged in remo 
the working materials from one part of the ground to 
and there is a powerful circular railway constructed for a si 
purpose. All the foundation works are now completed, including 
the platform which is to support the great central pavilion. 

AccoRDING to the Lockport, United States, papers, Mr. Holly’s 
plan of heating cities by steam is soon to be put to the test of 
practical trial in that place. The scheme involves the division of 
the city into districts; and the establishment of a separate system 
of boilers in each district, with mains leading to the houses to be 
heated. That done, the citizens of Lockport will be enabled to 
dispense with stoves and fireplaces, as they already have with 
private wells and candlesticks, and regulate the temperature of 
their homes by the simple process of/turning a faucet. 

THE great calamity at Ashtabula’ will, says the Railroad Gazette, 
doubtless cause renewed attention to one class of accidents at least. 
We have chronicled during the past four years ninety-eight cases 
of the failure of a bridgeor trestle, nearly every one under a train. 
None of them had results anythi e as serious ; _ 
of them were mon goon harmless was much more 
than the failure of the structures themselves. The one lesson of 
the accident record of 1876 lixely te he longest remembered is, iow 
terrible may be the results of an error in the cop=*;uction of abr'age 
or of negligence in its inspection, 

THERE was reason, says the Railroad Gazette, why it might have 
been suspected that 1876 would go hard with the railroads, and 
that is their poverty. For three years the managers of most roads 
had been giving their best energies to the enforcement of severe 
economy, and it was to be expected that in many cases the roads 
were the worse for it—that road and rolling stock were not in the 
condition to endure hard service much longer. As we have said, 
they had the mild winter in their favour ; but that they endured 
the other nine months of the year so well seems to us an indication 
that the number of “‘ starved ” roads could not have been unusually 
great: there always are some. 


THE destruction by fire of Hayling Island Mill was recently re- 
ported. The destruction was very rapid, little but the smouldering 
ruins remaining of this ancient mill two hours after the fire was 
discovered. In the twenty-second-year of Edward I. (1294) this 
mill was taken with the Manor, &c., by the Crown from the 
Abbey of St. Peter’s of Jumieges. At this time it was valued at 
60s. per annum. In the thirty-second year of Henry VIII. it was 
leased to one John Tawke for 20s. per annum, when the sum of 
£55 14s. was expended for repairs and reconstructing the. mill. 
Prior to this it was much out of repair, and had been lying waste. 
Before its purchase by Mr. W. Padwick, of Thorney Island, it 
had been for many years in a very dilapidated ‘state. Upon’ 
taking possession he expended several hundred pounds; putting it 
in perfect working order.’ The building and contents are insured: 
Mr. Rees, the late occupier, has been doubly unfortunate,. the late 
high tides. having surrounded his house and. mills, and driven his 
family for safety to: the upper rooms, ' 

A GORRESPONDENT of the Detroit Free Press: states: that the 
fishermen on Saginaw Bay: have, erected a, good-sized town :of 
saanties far out on the ice, The dwellings are of thin weod,.lined. 
with thick building paper, and are attached to runners.so,as to, be 
movable from place to place. The town already boasts.an hotel. 
From this structure, which is larger than any of the dwellings, the 
view is truly astonishing, the shanties’ dotting the surface of the 
bay in all directions. The number is now about 300, and about’ 
thirty are arriving and being put up daily. The av number 
of occupants in each shanty is three men or men and thus 
making, including the larger buildings and their occupants, not less: 
than 1 persons already living on the ice, ‘There willprobably 
be twice the number on the ice by the first of February, and. they 
can remain there in safety until the middle.of March... Teams.are 
constantly engaged in gathering together and hauling the;fish thus 
caught by the men, who fish through holes in the ice to City, 
when :e they are shipped to all parts of the State. That all theso, 
peop.e find it sufficiently profitable, to induce thera to brave the 
perils and hardships attending this adventurous life, is proof that, 
the aggregate revenue of the business must be large. . 

Broad Avrow says :—Many of our readers will remember the 
acclamations with which the Miantonomah, the first turret ship 
that crossed the Atlantic, was greeted when she appeared ‘in Euro- 
pean waters some twelve years ago. She was then a wooden 
ship, clad with iron armour, and was considered a most 
formidable and powerful vesssel.. Since then, however,» she 
has been, largely improved, and the alterations , having! been 
reccatly completed, she was last month launched. for a second 
time.. She is now constructed entirely of iron, and. of almost 
altogether new material ; there not being, to use the words of the 
American description of her, “enough of the old work in her to 
swear by.” In her transformed state the Miantonomah measures 
262ft; over all, or 250ft. between perpendiculars, having an extreme 
beam of 55ft., a mean draught of water of 14ft: 6in:, witha dis- 
placement of 4570 tons. She has two turrets; protected’ =by 
armour-plating 12in. in thickness; and carries two 200-pounder 
Parrot guns, and two 15in. smooth-bore Dahlgren pieces, of 
ordnance. The total cost of her repairs has amounted te some- 
what over £70,000, Another wooden monitor, the Puritan, is also, 
being similarly reconstructed, and will be, when completed, the: 
largest and most powerful ironclad in thé American navy. ' 
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BREAK DOWN VAN —BELGIAN STATE RAILWAYS. 
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SECTIONAL 


Att the cautionary measures which the human brain can 
suggest will not eliminate the mishaps which result from its 
occasional and temporary fallibility. Hundreds of natural 
causes are continually in operation, which at various and always 
unexpected times reveal themselves by results which we call 
accident, and which to us really are accidents ; inasmuch as 
we do not even suspect the cause, though it is easy enough to 
be wise about it when it has once discovered itself. Changes of 
atmospheric temperature, falls of snow and rain, fogs, are all 
causes over which we have no control whatever, and yet are 
causes productive of some of the most lamentable mishaps. 
There are many railway accidents every year, which though not 
the result of direct carelessness, are nevertheless, as it is said, 
not unavoidable. Avoidable many have been, but many others 
could only have been avoided by infallibility of human judg- 
ment. So long as natural causes and changes work pected 
and come unexpected, and so long as questions suddenly pre- 
sented to the human mind are liable to receive uncertain replies, 
so long will it be n to make ample provision for the 
amelioration of the effects of accidents, which we never can 
wholly prevent, though it is our duty, and what is, perhaps, a 
stronger incentive, our interest, to make them, as far as expe- 
— and foresight will enable us to judge, impossible in the 

ture. 

We give above illustrations of what may be called a 
‘ succour van,” designed for use on the Belgian State railways. 
These vans are provided with an assortment of all the tools and 
appliances most useful in case of derailment, collision, fire, &c , 
and with chests, containing medicines, embrocation, surgical 
instruments and appliances, litters, hammocks, and such other 
articles as are most essential for the treatment and of 
the wounded; kept in readiness at the principal stations, on a 
line where spare locomotives or large personnel are to be found, 
these ns would never be very maay minutes from the scene 
of any accident. It is true that the help of the surgeon would be 
sometimes wanted, and perhaps, with some difficulty be found ; 
but meanwhile much could be done in clearing, and perhaps in 
releasing, imprisoned or buried wounded passengers, with 
the good collection of tools in the van. The total 
length of the van illustrated is 25ft., and the width 








Sit. 24in. There are three compartments, the centre, 4ft. Sin. 
long, being principally for the accommodation of the break-down 
gang and superintendents, &c. The brake is worked from this 
compartment, and the seats herein form covers to chests contain- 
ing tools, such as are used in cases of derailment, and appliances 
necessary for organising single line traffic. The roof is carried 





PLAN 


up above the general height, and the ends provided with look-out 
windows. The end compartment, the left-hand one in the illus- 
tration, is provided, as will be seen, with tools, such as lifting 
and traversing jacks, blocks, planks, lanterns, lamps, axes, chains, 
&c., such as are required in any serious accident. The right- 
hand compartment contains a small fire engine and portable 
water tank, hose, &c., litters, portable and stock medicine, and 
surgical apparatus chests, &c. The two end compartments are 
each en’ by doors at the ends of the van, and are ft. 10in. 
in length and of 53 cubic feet contents. 

Fig. 1 is a part side elevation. Fig. 2 is a transverse section 
of the right-hand portions of Figs. 1, 3, and 4, showing the 
portable water-tank and the litter-hammock. — Fig. 3 is a longi- 
tudinal section showing the internal arrangements on the 
side where the fire engine and litter and the lifting jacks are 
arranged. Fig. 4 is a horizontal section giving a plan of the van 
and contents immediately below the roof. It will be seen that 
the side and under framing is of channel and angle-iron, while 
the roof is carried on curved wood rafters. 

Beneath the wagon, and between the wheels, which are 13ft. 
apart from centre to centre, is placed a pair of angle-irons 
riveted to the channel iron of the cross framing—Fig. 3—by 
which a small service wagon is carried. Thisis intended to carry 
a few rails, timbers, &c., and to be able to carry one erd or the 
whole of a disabled carriage ; it is made to carry about 21 tons, 
so that in case of need it could be placed under the fore or 
end part of a disabled locomotive, for assistance in clearing the 
line. 

The following is a list of the articles contained in the wagon, 
which if not perfect, goes far to meet the immediate requirements 
in most cases of accidents :— 


List of Articles Arranged in the Van, 


Jacks, travorsing * os os 3 
»  Waltzings, on wheels.. 2 
” pn - - oe > 
- jouble. act: ve 

Chain, 65ft. as on oo - o os oe 1 

Cable, iron wire, 65ft. .. ee a8 as ee os 1 

—~ ah. , S3¢t. 5 rs oe oe os 1 

erential pulley ee of so oe ee a ee 

Apparatus for sliding on rails ws * i # ve @ 

Levers .. ha ‘a be we ae os os - 2 

Shovels 2 

0 oe ee 4 
= alte Mad Tor of tio tt ‘ 
and w! gal “4 oe oe 

Axeant ste... 0 a0 ~ 8 

ers... oo - ) do « ee ios 











its, screws, keys, locks, lanterns, &c., an assorti ent 
Brake blocks .. ee os oe oo ee os 
Pieces of wood, 5ft. 4in. by 10in, by éin, . 

- . 8ft. 3in. long ee oe 
Planks, Ift. 8in. by 2in. eo ee o9 
Cubes of wood and iron 
Packing up slips, Goberts 


Steel sets .. “e ee ee oe ee eo oe o 8 
Oil cans, 221b. .. oe oe ee oe ee ee o. 2 
” 44lb. .. ee oe ee ee ee ee ree 

m, colour ee ee ee oe ee se ee 
» al os 20 oe oe oe ee ee - 2 
Discs for samo, red and white os ob +s ee eo 8 
Picks - oe oe oe ee ee ee ee 38 
Cold chisels ee oe ee ee os oe oo 10 
ES cross cuts .. ee ee oe ee ee oe? 
Nails, an assortment .. ée ee ee 3 ee oe eA 

Spanners .. oe ee se . ee ve ee oo 
oe shifting on ae oo oe os oe o 8 
Key and pin drivers .. ae ee ee oe ee o 6 
and wipers o @ 
4 
18 
12 
20 
80 
4 


a les, an assortment ee ~ ee ee ee ee 
lasses, , an assortmen os Se oe os oo 
Vice, parallel oe os o° or) ° oe om 
Bench os oe oe * oe ae ee oe 
Service truck or wagon suspended beneath the van .. 
Litter, bed ee m oe oe oe es de 
Hammock, litter, Dr. Buys .. =F se oe ee 
Fire pump ee . ad oe “o es ee e 
Portable water tank .. oe oe - os oe oe 
Launch, for getting the pump, tank, &c., from the van ™~ 
the groun de = Age ee =e a es 
Pipes, dc... és ee a8 eo oo ee ee ee 
Buckets .. be oe ee ee . eo 


Axe, sappers . en ve ee ee oe me ee 
ing ten flasks of most needed 


Chest of medi ts, cont 
medicines and healing mixtures .. ° ee 
Doctors’ instruments, one case aa 20 at es os 
Portable box of medicaments, bandages, linen, ointment, &c. 
Boxes containing eighteen different kinds of 
instruments .. ee oe oe ee ee 


The design and arrangement are by M. Quartier Leopold, 


and we are indebted to the Revue Universelle des Mines, for 
our illustration, &c. 





e © > © 
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EDWARDS’ PATENT SASH FASTENER. 

Tue accompanying illustration shows an ingenious device for 
securing window-sashes. The barrel fixed upon the lower sash 
contains a spiral spring acting upon the rod carrying the thumb- 
nut a, and the T-piece at the opposite end, which in closing the 
window slides over the pointed parts of the hook catches on the 
upper sash meeting rail, and prevents the opening of the window, 


except by pushing the thumb-nut a, which can only be done 
from the inside. When the window is closed tho nut a may be 


ssenchem Mddy/, 





screwed up, and the two poe rails brought into firm con- 
tact, so as to prevent shaking an om ge The little hinged 
piece shown between the two vertical hooks is a very neat 
device for holding the T-piece out of the hooks while the sash 
is being lifted. e nut @ is unscrewed, and the bar carrying 
it and the T-piece pushed forward, when the latter catches over 
the hinged flap, and moving upwards with the raising of the 
sash, holds the T-piece until it has passed the hooks. 








HEYDON’S HYDRAULIC COMPENSATORS FOR 
TIGHTENING WIRE-ROPE CONDUCTORS IN 
MINE SHAFTS. 


Various difficulties or inconveniences have been found to attend 
the use of weights or screws for tightening the wire-rope 4 
conductors in winding shafts. Weights which will give suffi- 
cient strain are necessarily very large, 
and when the sump is filled with 
water lose some of their effective 
weight. When tightening screws are 
used, they either require frequent 
adjustment or the conductors be- 
come by change of temperature in 
the shaft either too tight or too 
loose. This will be easily seen when 
it is remembered that with conduc- 
tors 1000ft. in length a change of 
temperature of 10 deg. would alter 
the length by about 0°065in., or say, 
gin. To overcome these inconveni- 
ences, Mr. Heydon connects the end 
of each wire conductor to the top of 
a piston-rod fitting a hydraulic 
cylinder firmly secured to a. cross- 
balk in the bottom of the shaft. 
Each cylinder is kept at its upper 
end under pressure of a column of 
water supplied by a small iron pij 
from the surface, as seen in the 
figure; -_ if the column is not of 
sufficient height to give the 

* pressure on the eistens, ths fr ay 
made to communicate with the 
nearest steam boiler, and the pressure 
of the steam is added to that due to 
head. It will thus be seen that the 
tightening pressure on the con- 
ductors may be rendered constant, 
and that it will not be affected by 
the changes above enumerated. The compensator is being 
introduced by the inventor, Foleshill Foundry, Coventry. 

















Tue Commissioners of Orkney Piers have resolved to erect 
wooden pier at Scalpa, at a cost of some £10,000. The Highland 
Railway Company have guaranteed £300 a-year of traffic. This 
will be a considerable boon to the Highlands, 

ANNUAL DINNER OF THE CLEVELAND INSTITUTION OF ENGI- 
NEERS.—On Monday evening, February 12th, the members of this 
Institution held their annual dinner at the Freemasons’ Hall, 
Stockton-on-Tees. There was a large gathering. Mr. Thomas 
Whitwe resident, occupied the chair, and Mr. Jeremiah 
Head, M.1.C.E., the vice-chair. The toast of the evening, ‘‘ Suc- 
cess to the Cleveland Institution of Engineers,” was given by 
Mr. Thomas Wrightson, the ex- t, and responded to by the 
president, in the course of w it transpired that the Institution 
was still advancing in numbers and reputation. 








Fes. 16, 1877. 
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STEAM PLOUGHING AND TRACTION ENGINE. 


MR, F. SAVAGE, ST. NICHOLAS WORKS, KING’S LYNN, ENGINEER, 





We illustrate here a plough- 
ing engine, which we have 
already noticed more than once, 
in our . The prominent 


drums by taking off the outer 
tire plates, as shown in our en- 
graving. The engine is blocked 
up off the ground, and then by 
causing the wheels to revolve 
ew I as though the engine 
was travelling on the road, the 
rope is coiled up and uncoiled, 
and the work is done on the 
round-about system. It is evi- 
dent that in this way the ma- 
chine is simplified, and the 
boiler is spared the strains to 
which it is subjected when the 
winding drum is fixed directly 
to it. In the design of the 
engine an advantage has been 
gained by reducing the number 
of holes in the boiler, in the 
following manner :—The filling 
hole, the lock up safety valve, 
and the motion bar bracket, are 
all in one casting; the spring 
balance, safety valve, the whistle 
and the pressure gauge, are also 
all attached to one casting. The 
countershaft of the engine is 
carried by wrought iron plates, 
riveted to each side of the fire- 
box, and is of Bessemer steel ; 
a steel pinion on each end of 
the countershaft slides in and 
out of gear, within the main 
wheels, and so enables the driver 
to turn very sharp corners ; and 
when winding, to drive either 
wheel at pleasure. A very 
good lifting gear is attached to 
this engine ; a small wheel on 
the crankshaft gears into a 
larger steel wheel running on a 
stud, and this has a smaller 
steel fixed to it, which gears 
back again into a larger steel 
wheel, which is attached to a 
cast iron wheel ; both run loose, 
ona brass bush on the crank- 

The cast iron wheel 
then is geared with the counter- 
shaft in the ordinary way ; by 


attained, and by it the engine is 
enabled to lift itself out of any 























































































































































































































































































































hole it may get in without extra 
help or getting an extra pressure 
on the boiler ; this gear is used 
a igen lifts itself on to 
the or windi urposes 
—which it will pope 30 Ib. 
of steam. When it has raised 
itself high enough, the blocks 
are placed in position under the 
engine, and it is then lowered 
on tothem. The whole weight 
of the back end of the engine 
is carried on strong brackets, 
on each side of the fire-box, and 
the windlass wheels are free to 






brackets. Each wheel runs on 
a Bessemer steel axle, and has 
a stuffing box at the back 
for a gland, which can be 
tightened at the front of the 
wheel, and which keeps the oil 
in, in a very effectual manner, 
and each wheel is also fitted 
with a brake. 

Mr. Savage’s ploughing en- 
gines on this system are coming, 
we understand, into extensive 
use, being generally worked with 
Barford’s excellent implements. 

It will be understood that 
when the engine is travelling the 
rope is stowed away half on each 
wheel under the tires. 














OxrorD Main DralnacE.— 
The Local Board have accepted 
tenders for the rising main of 
24in. cast iron pipes from their 
pumping station to the intended 
sewage farm, a distance of a mile 
and a-half, and the work will be 
commenced early in March. The 
contractors for the supply of the 
pipes are Messrs. Cochrane an 

y, Woodside Ironworks, 
Dudley, and for the laying—Mr. 
F. C. Bugbird, Enfield, and the 
engineer is Mr. W. H. White, 
Assoc, Inst, C.E., Oxford. 
The partly completed inverted 
syphons, under the River Isis 
at Saunders’ Bridge and Osney, 
So tke. Socks, ano-get diepiiow 

e are ye 
still from that cause, and the 
dams occasion considerable incon- 
venience to the river traffic and 
the ~— of the University 
Bight and other boats. 
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PATENTS FOR INVENTIONS BILL. 


Tue following is the text of, jee e new Patents for, 
Inventions Bill : 













PRELIMINA 
2. This Act may be cited as the for Inventions Act, 

*D. “This Act, except where it is oth 
mence from and immediately after the t 
one thousand eight hundred and seve’ 
this Act referred to as the commencen 

3. The enactments described in the 
are hereby repealed. Re: 

4. In this Act—‘“‘ The Lord Chancello®™ means the Lord High 
Chancellor of Great Britain for the time béing, and includes the Lord 
Keeper or Lords Commissioners of the Great Seal of the United 
Kingdom for the time being: ‘‘ The Court” means in Eng- 
land Her Majesty’s High Court of J , and in Ireland Her 
Majesty’s High Court of Justice, or other the court having 
jurisdiction in and cognisance of the matter referred to: ‘‘ The 
Treasury” means the Commissioners of Her Majesty’s Treasury, 
or two of them: ‘‘The Law Officer” means Her Majesty’s 
Sane eo beet or Solicitor-General for England for the time 

“* Invention ” means any manner of new manufacture the 
sa + of letters patent and grant of privilege within section six 
e Statute of Monopolies (that is, the Act of the twenty-first 
i of the reign of King James the First, chapter three, intituled 
An Act concerning Monopolies and Dispensations with Penal Laws 
and the Forfeiture thereof), and includes an alleged invention : 
“Patent ”’ means letters patent for an invention: “ Patentee” 
means the grantee of a patent, and includes an assignee of the 
whole or part of the interest of the grantee, and the executors 
and administrators of the grantee.or assignee : ** Application ” 
means application for a patent :- “‘ Applicant ” means the person 
making application, and ineludes his executors, administrators, and 
assigns : ement ” means an infringementof the exclusive 
privilege of a patent: ‘‘ Prescribed” means prescribed by general 
orders or general rules under this Act. Provisions referring to 
the United Kingdom extend to the Channel Islands and “the 
Isle of Man. 


expressed, shall com- 

first day of December, 

meven, which time is in 
f this Act. 

Schedule of this Act 


CoMMISSIONERS.—EXAMINERS, 

5. The Commissioners of Patents for Inventions (in this Act 
referred to as the Commissioners) shall, from the passing of this 
Act, be the Lord Chancellor, the Master of the Rolls, the two Law 
Officers, Her Majesty's Advocate and Solicitor-General for Scot- 
land, and Her Majesty’s Attorney General and Solicitor-General 
for Ireland, and such five other persons as Her Majesty, from time 
to time, by warrant under Her Royal Manual, on the recom- 
mendation, as regards two, of the Lord cellor, and, as regards 
the others, of the Board "of Majcaty'e thinks fit to appoint to be 


Commissioners jesty’s pleasure. The Commissioners 
shall have an hel Patent-office. 

6. There sha the passing of this Act, be Examiners and 
Assistant of Patents (in this Act referred to as the 


examiners and assistant examiners). The number of the examiners 
shall be two, gmd the number of the assistant examiners shall be 
two or m an exseotine fa form. 98 as the Lord Chancellor, with the 
consent of t Se, time to time directs. The examiners 
and assistant, examiners shall be appointed by the Lord Chancellor 
by writing under his hand. They shall be ey. qualified for 
the office by ‘legal or scientific knowledge. The instrument of 
appointment in each case shall state that in the opinion of the Lord 
Chancellor the person appointed is so qualified. 
APPLICATION : PROCEEDINGS THEREON. 

7. An shall be made by the applicant filing at the 
Patent-office an application and declaration, and a specification 
describing the nature of the invention (in this Act referred to as 
the provisional specification). Notice of the application (but not 
the provisional specification itself) shall be published by the Com- 
missioners, 

8. The use and p of the in m, after the applica- 
tion and within a period of twelve months from the date of the 
application, shall not prejudice the grant of a patent for the inven 
tion (which protection from the consequences of use and publication 
isan this: Act referred to as: provisional protection). 

9.,, On, the, filing of the application the Commissioners shall refer 
the caseite an examiner, The examiner shall report to the Commis- 
sioners his epinion—{1) Whether the invention is a proper subject 
for a patent Pathin the Statute of Monopolies ; (2) Whether the 
title Of the invention and the provisional specitication are properly 
te ee Mera Y 3 The report of the examiner shall be open 

the ‘applicant, but shall not’ be made public by the Commis- 


hH anti, 





"a0. Not Not less than three months before the end of the period of 
the t may file at the Patent-office a 
Fedinropteiosteat particularly describing and ascertaining the 
natuze.,of,ihe;invention and im what manner the same is to be 
Frias (in,this Act referred to as the complete specification). 
he fails to do 80, he shall be deemed to have abandoned the 
lichtion, and it,shall not be further proceeded on; 
wig! protection shall thereupon cease. 

1¥. On the filing of the complete specification the Commissioners 
shall make public the application, and the documents relating 
thereto, ineluding the provisional specification, the report of the 
examiner thereon, and the complete specification. 

22. On.the publication of the complete specification the Com- 
missioners 8) again ‘refer the case to an examiner. The 
examiner Shall report to the Commissioners his opinion, whether 

ification, is in conformity with theprovisional 
specification, and. is properly framed and sufficient. df, on the 
examiner considering the case for the purpose of so reporting 
thereon, it'appears to him, having regard to former specifications 
and other documents in the Patent office, and to publications 
ktiown to him, that the invention is open to objection on the 
ground of ‘want of novelty, he shall report to the Commissioners 
accordinigly.. ‘The Commissioners shall then make public thereport 

of the ‘examiner. 

13. After that report of the examiner the Commissioners shalt” 
refer the case to the law officer. The law officer shall, if required, 
hear the applicant and any. person entitled, in the opinion of the 
law officer, to be heard in opposition to the ub: The law officer 
shall report to the Commissioners his opinion whether a patent 
may be allowed for the invention or not. The Commissioners shall 
then make public the report of the law officer, 

14. After the report of the law officer, the applicant may within 
the preseribed time give notice at the Patent-oftice of his intention 
to further proceed with his application. If he doesnot so give 
notice; .he shall be deemed to have abandoned the application, and 
itjshall, not be further proeceded on ; and the provisional protec- 
tion shall thereupon cease, 





and the pro- 





SEALING. 

15. If the: law officer reports «in favour of the anya Par 4 the 
Conimissioners shall, on the notice to proceed,! 
mit'to the Lord Chancellor a patent, with a warrant for the sealing 
thereof. 

16. Hf thé law officer reports against the application, the appli- 
cant may petition the Lord Chancellor for the grant and sealing of 
a patent. 

17. pare — may petition the Lord Chancellor against the 

of a pate 

paleoes Leak: ciull eittve -aliled <ftee the iration of the 

provisional protection. A patent not be sealed 

ea request for the sealing thereof is made within three 

' months /after -the date of the warrant (if any,) or unless (in the 
absence of’a warrant) a petition fer the sealing thereof is 


“meas ldbeetp ‘months ‘after ‘the publication of the report of the law 


nt ‘shall? be wlated the day of the application 3 
fatit it hall not: ant be com competent ‘for: the patentee to take any proceed. 


; 4 





ing in respect of an infringement committed before the publication 
of the 
19; Every patent shall be sealed, or imp with a stam: 
TeScribed, and, when so sealed or impressed, shall be deemec 7 
sealed with the Great Seal of the United Kingdom, ,and shall 
have effect throughout the United Kingdom. 


DURATION: CESSER: RENEWAL. 

20. The term limited in every patent for the duration thereof 
shall, notwithstanding anything in the Statute of Monopolies, be 
twenty-one years from its date. But every patent shall, notwith- 
standing anything therein or in this Act contained, cease at the 
end of the third, seventh, or fourteenth complete year of the term 
for which it is granted, unless before the respective end of the 
third, seventh, and twelfth complete year of that term the patentee 
takes out at the Patent-office a certificate of renewal, which shall 
be granted on his request in writing. If, nevertheless, in any case, 
by accident, mistake, or inadvertence, the patentee fails so to take 
out a certificate of renewal, he may apply, by petition, to the Lord 





| Chancellor for an enlargement of the time for taking out the same. 


Thereupon the Lord Chancellor may, if he thinks tit, enlarge the 
time accordingly, on such terms, if any, as to him seem just, sub- 
ject to the following restriction and condition : (1) The time for 
taking out such a certificate shall not in any case be enlarged so as 
to extend beyond three months from the expiration of the third, or 
seventh, or twelfth year aforesaid, as the ease may be. (2) No 

proceeding shall be taken in respect of an infringement committed 
within the enlarged time, unless leave to take such a proceeding is 
made part of the order for enlargement. 


Crown. 

21. A patent shall have to all intents the like effect as against 
Her Majesty the Queen, her heirs and successors, as it has as 
against asubject. But the officers or commissioners administering 
any department of the service of the Crown may, by themselves, 
their agents, contractors, or others, at any time after the applica- 
tion, use the invention for the service of the Crown, on terms to 
be, before or after the use thereof, agreed on, with the approval 
of the Treasury, between those officers or commissioners and 
the patentee, or, in default of such agreement, settled by the 
Treasury. 

Use oF INVENTION: OBLIGATION TO LICENSE. 

22. A patent shall be liable, at any time after the expiration of 

three after its date, to fo at A on either of the following 

: (1) That the patentee fails to use or put in practice the 
invention, ey Baroy or his licencees, to a reasonable extent, 
within th , ar to make reasonable efforts to 
secure the use or practice thereof there, proof of the contrary 
whereof shall lie on him, (2) That it is made to appear to the 
Lord Chancellor that, in order to insure a proper supply to the 
public of articles produced under the patent, or proper means a 
the use of the invention by the public, licences are necessary, and 
the patentee fails to grant licences to a persons peer gr 
the same, on terms which the Lord Chancellor, =, baving regard to 
all the circumstances of the case, deems reasonabl: 

FOREIGN AND COLONIAL INVENTIONS. 

23. Where the invention in respect of which an application is 
made was not first invented and used in the United dom, or 
there is a foreign patent for the invention in force at the time of 
the application, or the applicant is resident out of the United 
Kingdom, or is a subject or citizen of a foreign state, wherever 

ent, the following provisions shall have effect : (1 A t 
shall not be granted after the cesser of a foreign patent for the 
invention, and, if so granted, shall be void, (2) If at the time of 
= application there is a foreign patent for the invention in 
force, a patent shall not be granted unless the foreign patentee 
(by_himself, or by his attorney or agent) is the applicant, and his 

tion is made within six months after the date of the foreign 
patent, or of the earliest foreign patent (if there are more than 
one). e) The publication in the United Kingdom of the inven- 
tion by the circulation or republication, within that period of six 
months, of the foreign patent, or of a specification or other docu- 
ment officially connected therewith, shall not affect the validity of 
the patent. (4) The patent shall cease on the cesser of the foreign 
patent or of —_ one of > Saree ibe apr (if more than one) as 
first ceases. (5) If at the titfe of the application there is not a 
foreign patent for the inventiom in force, a patent shall not be 
granted except to the actual imventer (by himself, or by his attor- 
ney or agent). (6) Save as im this section provided, no patent 
shall be granted in anpent of &¢ommunication from a person resi 
dent out of the United Kingdom. For the purposes of this section, 
any grant of privilege for the’ monopoly or exclusive use or exer- 
cise of an invention in a foreigmeountry shall be deemed a foreign 
patent. The provisions of this section relating to a foreign pa tent 
shall extend and apply to aolonial patent (that is, a Botent 
granted in any part of her Majesty’s dominions out of the United 
Kingdom). 
AMENDMENT. 

24. An applicant or a patentee may, by request filedat the Patent- 
office, seek leave toamend his specification by way of disclaimer, 
explanation, supplement, or otherwise, stating his reasons for the 
same. Where the request is made pending the application, it shall 
be proceeded on and dealt with as prescribed. w the’ request 
_s made by a patentee, it shall be proceeded on and dealt with in 

ll respects (as nearly as may be) as an application. An amend- 
=e by way of supplement shall not be allowed unless the appli- 
cant or patentee himself to be the first and true inventor 
of the supplementary invention, or declares and shows himself, as 

prescribed, to have the consent of the true and ‘rst daventor 
thereof to the amendment, nor unless the nn ag aa st 
meres on i oaewe sb ihe date poetics 23 3 age ginal 
rep cert ve ie iS eiasesie 

au Bye) otherwise than en 

ot detponenh fa rated cts shal be taken at any amen ent 
be not allowed if ise the specification as amended 
an invention substantially 


from the invention slain by the i 
the amendment. amendment i 

dence ina pending at the time of request for leave to 
— except @ proceeding for revocation of the it, ba: wad 


n amendment is allowed after the patent is no 
shall be taken in of an committed idip the 
amendment, unless leave to take such a proceeding is made part of 
the leave to amend, Leave to amend otherwise than by way of 


and except in case of fraud, shall be conclusive as to: 


supplement, 
the ge of the party to amend. 
REVOCATION, 
The proceeding ay one facias to repeal a patent is hereby 


A patent shall to be revoked on petition to 
Chancellor on any rae on which a patent 3 
+he commencement of this Act be repealed on a 
facias, and on any ground specified in this Act. 
oa sii a. 
, paten’ is patent for 
Scotland, or ip elend, os as = 


effectually as ve the 

Treland aed to extend to England, or to or to 
27. one yall be kept ayer ‘any atte a book called for | th 
Register of Proprietors. an en an assignment of or 

licence under a a is made in the register the o 
patentee shall be deemed to be the sole proprietor of the patent, 
and not to have granted any licence thereunder. An entry in the 
register shall be proof of the assignment or licence or proprietor- 
a therein expressed, until the contrary is proved. The 


ee be open to @ public inspection. 


or a judge thereof, may, at the 
person, decming = aggrieved by any entry 


such Serene nal 


abolished: 
the Lord 





, make 
entry, and with respect to 


might at. 
by scire} 


or for | ob: 
tent were 


the cost of the proceedings, as to the court or judge seems fit. The 
entry shall be expunged or varied accordingly. 
) Ayeawarron an, InDus*RALS AND OTHER EXHIBITIONS. 


29., Every exhibition of either of the kinds shall be deemed a 
protected exhibition : Any of the international exhibitions of select 
works of fine and industrial art and scientific inventions held under 
the direction of Her Majesty’s Commissioners for the Exhibition 
of 1851. Any international, industrial, or other exhibition which 
the Board of Trade on the request of any persons desirous of hold- 
ing it certify as, in the judgment of the Board of Trade, likely -to 
promote British art or industry, and to be beneficial to the mer- 
cantile or industrious classes of Her Majesty’s subjects. The 
exhibition of an invention at a protected exhibition, or the 
publication during the holding thereof of a description of an 
invention there exhibited, or the use of an invention for the 
an ees of the exhibition and within the place where it is 
1eld, or the use elsewhere by any person, without the consent of 
the true and first inventor, of an invention there exhibited, shall 
not prejudice the right of the exhibitor thereof, being the true and 
first inventor, to apply within six months from the time of the 
opening of the exhibition for a patent for the invention, or invali- 

date a patent granted for it on that application. 


FOREIGN VESSELS, 

30. A patent shall not prevent the use of an invention for the 
purposes of the navigation of a foreign vessel within the jurisdic- 
tion of any of Her Majesty's courts in the United Kingdom, or 
the use of an invention in a foreign vessel within that jurisdiction, 
vided it is not used therein for the manufacture of anything 
intended to be sold in or exported from the United Kingdom. But 
this section shall not extep to vessels of any foreign State in whose 
territories British subjects do not enjoy equal benefits in respect of 
the subject-matter of this section. 


FRAuD.—OFFENCES, 
31, A patent granted to the true and first inventor shall not be 
invalidated by an application in fraud of him or by mln a 


protection obtained sur An an uae, or pul of the 
invention subsequent to g the 
period of that mire: 

32. If any person makes or causes to be ey Pentry in 
the istes of bee propri 8, y ree ig to bea 
copy of an en Or causes to be 
produced or ten in by any such "ellie, knowing the 


«74 or writing to be false, he shall be ty of a misdemeanour. 
33. In eaeh of Pp «ap Pima et be any person writes, 
Law prints, moulds, casts, re or other- 
vid calchy on anytheenaey nak, ar cua bp kee in respect 
whereof he has nota patent, the name, or any imitation of the 
name, of any other person who has a patent in t thereof, 
without the leave a writing of the patentee; or tt any person, 
on any such thing, not ha been purchased from the patentee 


or some person who purchased it from or under the patentee, or 
not ha had the licence or consent in rity of the patentee, 
rites’ ptlian prints, moulds, casts, carves, € ves, stamps, or 


otherwise marks the the word Patent, or the words 
any words of the like kind or m , with a view of imitating 
or counterfeiting the stamp mark or o device of the patentee, 
or in any other manner imitates or counterfeits the stamp mark or 
other device of the patentee: Every such person shall for every 
such offence be liable to wea not exceeding fifty pounds, to 
be recovered by action or other proceeding or information in the 
High Court, one-half thereof to be paid to the Treasury, for the 
use of the public, and the other to the person who sues. 

34. If any person wilfully.and corruptly files or causes to be 
filed at the Patent-office agy presoribed declaration, knowing it 
to_be untrue in any mai particular, he shall be guilty of a 
misdemeanour, 


tters Patent, or 


PROCEDURE. 

35, The examiner to act in each case shall be nominated accord- 
ing to a fixed rotation, which shall not be made public, or in the 
other mode prescribed (if any). 

36. The law officer may for purposes of this Act administer and 
take or cause to be administered and taken oaths and declarations, 
If any person, in any testimony on oath or affidavit or os 
ration given or made under this section, wilfully and corru 
makes a statement false in any material particular, he. shal 1 
guilty of perjury. 

37. Where the law officer hears an opponent he may, if he 
thinks fit, direct by and to whom ‘the ¢osts of the hearing and 
proceedings connected therewith, or any part thereof, shal) be paid, 
and how and by whom the amount thereof shall-be ascertained. 
If any costs so directed to be paid are not paid within four days 
after service of notice of the amount, thereof so ascertained on 
the party liable to pay the same, the law officer, may make. an 
order under his hand for payment "thereof, and his order may be 
made a rule of the High Court. 

38. Notwithstanding yr share in thiy Act, an applicant may 
obtain, on petition to the Lord Chancellor, such extension of 
time as the Lord Chancellor thinks’ fit, in the cases and ‘to the’ 
extent following :—(1) Extension of the ‘period of | provisional pro- 
tection, so that it be not extended beyond fifteen months in the 
whole from the date of the application: (2) Extension of the 
time within which the request for sealing isto be made ; (3) Ex; 
tension of the time within which the patentds to be sealed : aud, 
in every such case everything done or happening within, the 
extended time shall be deemed to have been done or. to have 
happened within the time originally allowed by this Act. 


39. Every “ony to the Lord Chancellor shall be heard by the 
Lord Ch or by a judge of the High Court designated in 
that behalf, The provisions of this Act referring to the Tord 


Chancellor in'relation to a petition shall extend to the judge. 

40. Any petition may be dismissed on the ground of the' peti-. 
tioner having no interest or no sufficient interest in the: matter. 

41. No shall lie from any determination or; order of the 
Lord jor in respect of or on a petition; but the Lord 
Chancellor. allow a rehearing of 4 petition in-any case, if: he 
—_ Bde. nd expedient to do go. 

S Lag Ghancellor shall have on all petitions ‘fall’ power 
to <7 poo to any party as he thinks just, 

43. A petitioner against the sealing of a patent, or for the revo- 
cation of a patent, shall deliver with the petition particulars of 
the objections on which he relies. . In an action in the High Court 
for infringement the plaintiff shall deliver with his statement of; 
claim or declaration particulars of the breaches\complained of. 
The defendant shall-deliver with his statement of defence or; pleas 
emt of any objections on which he relies in support thereof, 

every case the particulars delivered shall comprise a statement 

of the and manner at and in which the petitioner, plaintiff, 
or defendent (as the case may be)alleges the acts or things on whicli 
eae the objections to have been done or to have lieppened, 
the breaches to have been « or the  imvention to have’ 
before the date of the patent, used or published. At the 
jection ot al no_évidence shall be admitted in proof'of any 

or alleged infringement of which particulars are not-so 

— ana bon ~ gal delivered may be from time to time: 


ae On On “Sitiae of of costs in an action in the High Court for 
ment regard shall be had to the particulars delivered b 
intiff and by the defendant; and they Feapastivaly’ shall 
not b fe a costs in respect of any ings w delivered by 
ly unless the same is certified by the’ jadge before 
hes ie od the pref is tried to have been proved, or to haVebeen’ 
reasonable and t, without regard to the general costs'of the 
cause. The to al certify that the validity of «the patent 
came in question ; and in that case, on or in any subsequent ‘peti+: 
tion for revocation or action in the High Court for Te. 








the respondent or the plaintiff, on. ohisini fate a final ie 


et 
favour or judgment, shall have. h' pig ates 
expenses, a8 between solicitor and client, al e judge hig 


thot * 
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thepgeition or trying the. action certifies that he ought not to;haye 
e. 4 ’ 4 . t a I 4 ale + » 
45. In an action in the High Court for infringement, the Court, 


or a judge thercof, at the instance of the plaintiff or of the ‘defen- 





dant, may make such order for an inj " P » or 
account, and impose such terms and give such directions respecting 
the same and the proceedings thereon as to the Court or judge 
seem just and expedient - ' " 

46. On a petition the Lord Chancellor, and in en action in the 
High Court for infringement the judge before whom it is tried, 
may, if he thinks fit, obtain the attendance and use the assistance 
of an expert (that is, of a person competent from his knowledge of 
manufactures, atts or science, to advise and agsist at the hearing 
or trial). The remuneration of the expert shall be paid in the pre- 
scribed manner, and shall as between the parties be part of the 
costs of the proceedings. ' 

47. The Lord Chancellor may, from time to time, with the 
advice and assistance of the Master of the Kolls, make such general 
orders as he thinks fit for regulating the following niatters, or any 
of them, and all matters nected th ith, under this Act: 
The form and times and mode of proceeding im respect.of cases 
referred to the law officeryincluding oppositions. The mode, in 
which a patent shall be ‘sealed or impressed with a stamp. The 
proceedings on an application for correction of the register of pro- 
prietors. The form, and contents, and times and mode of presen- 
tation and of séryice, of petitions to the Lord Cliancellor, and 
notices in proceedings thereon, and tlie periods within which the 
same must be prosecuted with effect. + The nature and amount of 
the security for ¢osts to be given by petitioners or others on those 
petitions, by way of deposit or otherwise, Generally the procedure 
on those petitions, and in respect of matters brought before the 
Lord Chancellor, with power to substitute any form of proceedin 
for a proceeding by petition where directed by this\Act, Genera 
orders may be made under this section at any time after the 
passing of this Act, but not so as to take effect before the com- 
mencement of this Act. 





COMMISSIONERS, —PATENT OFFICE. 

48. The Commissioners shall have a seal; and impressions 
thereof shall be judicially noticed and itted in evidence. 

49, Copies or extracts, certified on behalt of and sealed with the 
seal of the Commissioners of or from records of patents, specifica- 
tions, amendments, and other documents in the Patent-office, and 
of or from registers and other books kept there, shall be admitted 





ot ‘of theco in Scotland in an. action for 
“or fr toy woe en 


—_ ingement, 
on or proceeding respecting a patent hitherto compe- 
tent to those courts, _ : ‘ 
59. Proceedings in Scotland! for révecktion’ of ‘a patéeit shall bé 
in the form of an action of reduction at the instance of Her 
Majesty’s Advocate, or at the instance of a party having interest 
with concurrence of Her Majesty’s Advocate, whicli concurrence 
may be given on just cause shown a Service of all writs and 
summonses in that action shall be made according to the forms and 
practice existing at the commeneement of this Act. | 

. Where a person is under this Act liable to a penalty in 
regpect of the unauthorised uge of a name, word, stamp, mark, or 
device, the same may be recovered by action, or other proceeding, 
orjinformation, in the Court of Session in Scotland, 


1} IRELAND. ; 

61. All parties shall, notwithstanding anything in this Act, have 
in Ireland their remedies under or in respect of a patent as if the 
same had been granted to extend to Ireland only. 


TRANSITORY PROVISIONS. 

62. The repeal of enactments or any other thing in this Act shall 
not—Affect the past operation of any of those enactments, or any 
letters patent granted, or any appointment made, or compensation 
granted, or any order or direction made or given, or any right, 
title, obligation, or liability accrued, or the validity or invalidity 

.of anything done or suffered, under any of those enactments 

before the commencement of this Act : Interfere with the institu- 
tion or prosecution of any action, suit, or proceeding, civil or 
criminal, in respect thereof : Take away or abridge any protection 
or benefit in relation thereto. Those enactments ‘shall, notwith- 
standing anything in this Act, unless it isin any case otherwise 
expréssed, continue to operate as if thig Act had not been passed, 
with reference to all patents existing at the commencement of this 
Act, and to all applications for patents made before the commence- 
ment of this Act, and to all patents to be granted on those appli- 
cations. Nothing in this Act shall, unless it is in any case other- 
wise expressed, apply to any patent or application with reference 
to which those enactments so continue to operate. 

63. For the purposes of proceedings taken or continued after the 
commencement of this Act under any enactments repealed by.this 
Act, the Commissioners under this Act shall be deemed to be the 
same body as the Commissioners under any of those enactments. 
The registers of proprietors and of patents kept under any of those 





in evidence in all courts in Her Majesty’s dominions, and in all pro- 
ceedings, as the originals would be. / 

50. The Treasury shall provide proper buildings for the Patent- 
oftice and the purposes of this Act. 

51. ThejCommissioners may,from time to time after the passing 
of this Act, subject to the approval of the Treasury, appoint so 
many officers and clerks, with such designations, as the Commis- 
sioners think fit, and may from time to e remove any of those 
officers and clerks, The salaries of those officers and clerks, and of 
the examiners, shall be ae by the Lord Chancellor, with 
the concurrence of the asury, and the same and the other 
expenses of the execution of this Act shall be paid out of money 
provided by Parliament. 

52. The examiners and assistant examiners shall perform in the 
Patent-office such duties in relation to the arranging, indexing, 
and abridging of specifications, and otherwise, as the Commis- 
sioners direct. 

53. The Commissioners may from time to time make such 
general rules and do such aing as they think expedient, subject 
to the provisions of this Act and of general orders thereunder, for 
a following purposes, or any of them, and for regu- 
lating all matters connected therewith : For prescribing and regu- 
lating the form and contents of applications, specifications, draw- 
ings, declarations, notices, advertisements, caveats, objections, 
certificates, reports, amendments, warrants, patents, duplicates, 
and other documents and instruments, and of copies and extracts, 
and the times and mode of the making, filing, depositing, leaving, 
recording, registering, giving, noting, certifying, issuing, preserv- 
ing, publishing, and inspecting of, and otherwise proceeding on 
and dealing with, the same or any of them, and the printing, 
lithographing, or writing of the same, or any of them: For pre- 
scribing and regulating the deposit of drawings and copies thereof, 
and of copies of specifications, and of models, in such cases as the 
Commissioners think fit: For regulating the mode in which an 
examiner shall be nominated in each case; For regulating the pro- 
ceedings by ond before the examiners: For prescribing and regu- 
lating the functions and duties of the assistant examiners: For 
securing and regulating the opening to public inspection, and the 
publ g and selling of copies, at such prices and in such manner 
as the Commissioners think fit, of specifications, drawings, amend- 
ments, and reports, and for requiring in any case, if the Commis- 
sioners think fit, payment of all or part of the expense incurred by 
them in — the same to be defrayed by the applicant or 
satentee ; For regulating the presentation of copies of the publica- 
ions of the Commissioners to public libraries and museums, lite- 
rary and scientific bodies, and official authorities, in the United 
Kingdom, the colonies, and foreign countries : For securing and 
aguatine the making, printing, publishing, and selling of indexes 
to, and abridgments of, specifications and other documents in the 
Patent-otlice: For, subject to the approval of the Treasury, 
establishing and opening to public iaspection, a museum or collec- 
tion of models of inventions and other objects relating to patents 
and to inventions. For keeping and opening to public inspection a 
record-book of patents, wherein shall be entered notes of all grants 
of patents, specifications, amendments, revocations, and expira- 
tions of > gee with the dates thereof, and other things affecting 
the validity of patents: For regulating the entries in the ister 
of proprietors : For regulating subject to the approval of the Trea- 
sury, the fees of experts: For, subject to the approval of the 
Treasury, regulating the use of stamps under this Act, and pre- 
scribing in what manner they shall be impressed and affixed, and 
insuring the proper cancellation of adhesive stamps: Generally 
for regulating the business of the Patent-office, and all things by 
this Act placed under the direction or control of the Commis- 
sioners. General rules may be made under this section at any 
time after the passing of this Act, but not so as to take effect 
before the commencement of this Act. 

54, The Commissioners shall cause-a re respecting the exe- 
cuticn by or under them of this Act to laid annually before 
both Houses of Parliament, and therein shall include for the year 
to which each report relates all poreral rules made by them and 
for the time being in force, and an account of all fees, salaries, 
allowanees, compensations, and other money received and paid 
under this Act, 

55, All powers of the Commissioners may be exercised by any 
three or more of them, save that the Lord Chancellor or the 
Master of the Rolls shall concur in the appointment or removal of 
any clerk or officer appointed of removed by the Commissioners, 
and in the —_ of general rules made by the Commissioners, 
and in the annual report of the Commissioners. Any act of the 
Commissioners shall not be invalid by reason only of any vacancy 
in their body. 





Stamps. 

56, There shall be paid to and for the use of the Crown; on the 
several instruments described in the second schedule to this Act, 
the duties in that schedule mentioned, and no others. Those 
duties shall be under the management of the Commissioners of 
Inland Revenue, and shall be deemed~-stamp duties within The 
Stamp Duties Management Act, 1870, and other Acts relating to 
stamp duties. Any of the stamps may be adhesive if the Trea- 
sury think fit, : ; 

ScoTLANn, 


57. An order of the law officer for payment of costs may be 
recorded in the books of Council and Session in Scotland to the 
effect that execution may pass thereupon in common form. 

58, Nothing in this Act shall the jurisdiction and forma 


oe hr 





ts shall respectively be deemed parts of the same books 
as the register of proprietors and record-book of patents under this 
Act, 


64. The provisions of this Act |relating to certificates of renewal 
at the end of the third and theseventh, but not of the twelfth, com- 
plete year of the term for which a patent is granted, and to the 
enlargement. of time for the taking out of those certificates, shall 
extend and apply to patents existing at the commencement of 
this Act, and to patents to be granted: on applications made before 
the commencement of this Act, notwithotanding anything in 
- —< patent, or in this“Act, or in any enactment repealed by 
this Act. 

65. With respect to the provisions of this Act relating to foreign 
and colonial inventions, the term of six months therein mentioned 
shall, in case of a foreign or colonial patent granted before the 
commencement of this Act, be reckoned from the commencement 
of this Act, and not from the date of the foreign or colonial patent. 
In any such case the publication in the United Kingdom of the in- 
vention by the circulation or republication, before the commence- 
ment of this Adt, or within 'the period of six months after the com- 
mencement of this Act, of the foreign or colonial patent, or of a 
specification or othtr ‘document officially connected therewith, shall 
not affect the validity of the patent. 


SAVINGS. 

66, Notwithstanding anything in this Act, the Lord Chancellor 
shall have and may exercise such powers, authorities, and discre- 
tion in respect of a warrant for the sealing of a patent, and of the 
patent, as at the commencement of this Act he has and might ex- 
ercise in respect of a warrant for the issuing under the Great Seal 
of a patent, and in respect of the issuing of a patent on that war- 


rant. 

67. It shall be lawful for Her Majesty the ‘Queen, her heirs or 
successors, by warrant under the Royal Sign Manual :—To direct 
any specification to be cancelled before the sealing of the pater.t, 
and thereupon the provisional protection shall cease: To direct the 
Commissioners to withhold their warrant for the sealing of a patent : 
To direct that a patent for the issuing whereof a warrant has been 
sealed shall not issue: To direct the insertion in any patent of any 
restrictions, conditions, or provisoes in addition to or in substitu- 
tion for any restrictions, conditions, or provisoes that would other- 
wise be inserted therein. 

68. Nothing in this Act,shall take away, abridge, or prejudicially 
affect the prerogative of the Crown in relation to the granting of 
any letters patent, or'to the withholding of a grant thereof, 


THE FIRST SCHEDULE. 
Enactments repeated, 
It is not necessary to reproduce this schedule, 
THE SECOND SCHEDULE. 
Stamp Duties. 
I.—PAYABLE BY APPLICANT AND PATENTEE, 
a, Upto —, 





/ LETTERS TO THE/EDITOR. ‘ |! 
(We, do not hold ourselves responsible for the opinions of our 
py correspondents.) 





S1z,—I have read with considerable interest your article on this 
subject ; and, as I understand it, you recommend that marine 
engines should receive what J may term a safety classification from 
the Board of Trade and from Lloyd’s. I think it will be conceded 
that the starting point in the classification must be a design of 
engine which shall be as near perfection as possible, and it will 
be obvious that this perfeetion should-not merely exist in the 
general design, but must extend to every détail. Having completed 
one perfect design, it will be a simple matter to lay down a scale 
from which engines of every size, and for every class of work, can 
be constructed. Then the happy day may come when the manu- 
facturer, instead of perpetually labouring at improvements, may 
introduce the perfection of system into his works ;-when the ship- 
owner, careful and troubled about many things, shall have at least 
one care the less, and when eventhe wearied Board of Tradesurveyor 
shall have rest. The only barrier between us and this happy state 
of matters lies in the selection of a designer for the ideal engine. 
‘As you yourself inform us, the Board of Trade is utterly incom- 
petent for the task; marine’ engineers can barely agree even to 
condemn the Board of Trade rules; superintending engineers do 
not, any more than Board of Trade surveyors, “possess any 
very profound ‘knowledge of mechanical engineering ;” and even 
editors of engineering journals can scarcely agree upon any two 
professional questions. Under these circumstances, who is to 
design, the ideal engine? Until this question can be answered 
to the satisfaction’ of all concerned, the views expressed by 
yourself about six months since are those likely to be held by all 
who have carefully considered the whole subject. Writing on the 
subject of the Board of Trade instructions to surveyors, you say, 
“The worst feature of the instructions, however, remains to be 
noticed, The Board of Trade officials detail the dimensions which 
shall be given to propeller shafts, This is but the thin end of the 
wedge, and to be consistent the Department must push on and 
dictate the dimensions to be given to every portion of a ship's 
machinery. This done, responsibility will be, to a great extent, 
taken off the shoulders of the marine engineer and put on those of 
the Board of Trade~officials.- Nothing could possibly be more 
fatal to the progress of improvement in~ marine engineering. 
No precedent more dangerous can be established than this 
rule about shafts. It was high time that engineers remonstrated. 
Let us hope that common cause will be made in the matter 
throughout Great Britain. We are very far from disputing 
that the marine department of the Board of Trade has done, 
and is capable of doing, excellent service to the country, but its 
officials will best discharge their duties by confining the range of 
their influence as much as possible, and bearing in mind that the 
marine engineers of Great Britain are, as a rule, not only compe- 
tent to build excellent engines and boilers, but so honest, and hold 
a good ss in such regard, that they exert their powers to 
such excellent purpose. that no better engine and boiler makers can 
be found in the world.” 

But perhaps since those opinions were published, marine 
engines have been ‘‘ coming to grief” to such an extent, and from 
such causes, as to indicate that manufacturers are no longer fit to 
be trusted with the work of designingthem. I cannot believe that 
any one will assert that such has been the case. Pardon me when 
I say that few thoughtful men of experience will agree with your 
estimate of the consequences likely to arise from working all the 
pumps off one engine, or from not arranging the circulating pump 
to work as an air pump. I would simply ask how many vessels 
have been seriously disabled through these causes? I venture to 
say that the number has been so small as to form the exceptions, 
which prove the arrangement to be perfectly safe. Were your own 
estimate the correct one, the type of engine which ought to stand 
last inthe proposed safety ‘classification would be the single- 
cylinder type, which you so strongly recommend. But what are 
the facts? How many engines of this type are fitted with a circu- 
lating pump convertible into an air pump;.and, if any are so fitted, 
how often has the arrangement been used? I believe, Sir, that the 
answer to these questions will tend to prove that safety and 
efficiency in engines do not depend upon their being fitted with 
duplicate appliances intended to provide against all possible con- 
tingencies, but rather that they depend upon the extent to which 
solidity, simplicity, and accessibility have been studied in the 
design, and the best materials and workmanship employed in the 
execution. 

But enough has been said to show that interference to the extent 
of your recommendation, even if it were practicable, is quite un- 
called for, and would certainly lead to the gravest consequences ; 
and I have little fear that the Board of Trade will ever undertake 
such tremendous responsibilities, or will be permitted to do so if 
willing. In conclusion, it is but fair to say, that while it is ques- 
tionable whether profundity of knowledge exists extensively in 
any profession, it is highly probable that the average Board of 
Trade surveyor possesses as “* profound a knowledge of mechanical 
engineering” as the average manufacturer with whom he deals. And 
notwithstanding all the defects in the Board of Trade rules for 
boilers, no one will deny that their effect has been to raise the 
standard of boiler construction ; and it is even doubtful whether 
any one of the eminent engineers who memorialised against these 
rules has found them to be a source of unmitigated evil. 


H. MacCoi. 
65, W. Regent-street, Glasgow, 13th February. 
[We have commented on our correspondent’s letter in another 
page.—Ep. E 





BLUNDELL’S PUMPS, 

Srr,—We notice in your issue of 1st inst. illustration and descrip- 
tion of a so-called new patent pump and fire engine, said to have 
been invented by Messrs. Blundell Bros, in conjunction with Mr. 
F. Holmes, which possesses striking advantages over the well-known 
Downton’s pump, for so many years used on board the great 
majority of first-class vessels, 

We trust that in fairness to ourselves you will allow us to point 
out that this pump is one of the form of construction included in 
our specification of patent No, 3917, dated November 13th, 1874, 
but which we have discarded, it not being nearly as good an 
arrangement as that which we have been making with great success 
for some time past, under this same patent, and in which we 
employ two pistons and two buckets, utilising the latter as suction 
= delivery valves to the pistons, so doing away ith the use of 
fixed covers at the ends of the cylinders, which are most objection- 
able, and requiring only one separate suction and delivery valve, 
which can be got at instantaneously by simply removing a single 
door placed opposite to them. 

Messrs, Blundell and’ Holmes appear to have overlooked the 
fact that our patent, in addition to the combination of piston and 
buckets above referred to, also includes the arrangement of pistons 
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On application PRS ee 
On patent toe vvspaee’ ‘ooo 00s 10: 0 0 
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b. Further at end of three years after patent, 
On certificate of renewal ... ws. see ave 0 0 
On order for enlargement of time for taking 
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Wr understand ‘that-the ‘Wollaston medal has been, awarded 
the Tr. Society of London to Mr, Robert Mallet, O.E., 
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—without buckets—which are illustrated and described in your 
last week’s issue. J. STONE AND Co. 
Brass, Copper, and Iron Warehouse, 
Deptford, London, 8,E., 13th February. 
Sim,—In reference to the article on our  Waterwitch” pump 
that appeared in last week’s issue of your paper, we would thank 
you to make the following important alteration. It should have 


**The Waterwitch pump has nearly three times the delivery of 
any Downton pump of the same diameter of barrel and length of 
stroke, and will discharge as much water as eight- single-acting 
pumps of equal bore and stroke, the revolutions or strokes per 
) minute being in each case equal.” : 

Your making the foregoing correction will greatly oblige. 





BLUNDELL Bros, 
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ROTATIVE PUMPING ENGINE, 450-HP, STATE SALT MINES, SEGEBERG, 


HERRN W. RIEHN AND C, MEINICKE GORLITZ, PRUSSIA, ENGINEERS. 


FIG 2. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 





PARIS.—Madame Boyveau, Rue dela Banque 
|. —AsuEr and Co., 5, den Inden. 
[EIPSION—& thang fi 
NEW YORK —Twe Witwer and Rooeas News Company 
81, Beekman-strest. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform mts that letters o; 





of addressed to the 

public, and for insertion tn, is clu, mut al 

fen ded is beet ape sims rates 
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communications, ‘ 

W. G. A.—Only a limited number of copies have been printed. Nor can we 
say where a copy can be procured. 

T. M.— All opticians of any q ufact pes of the 
kind you require. You have only to refer to the advertising columns of the 
daily = Jor their addresses. 

W. I. (Fife).—The subject of your communication 1s rather outside our 
province, and deals with a technical matter which is of interest to very few 
of our readers. These facts must be our excuse for not reproducing what 
appears to be a very valuable paper of its kind. 

Enuinger.—Skew bevel wheels will not run as smoothly or last as long as 
ordinary bevel wheels. A great deal, of course, de; son the amount of 
skew. It will be far better, in any case, to cut the shaft and use two bevel 
whegls, than to use one skew wheel, as shown in your sketch, always assuming 
thot the reversal of motion in one half the second shaft is of 





no consequence 
W. B. F.—Cast iron may be greatly injured in the process of melting, and 
under certain circumstances may be oxidised or “* burnt” before it reaches 


the tuyeres. When very sound and good castings are required the coke 
should be washed and the pig cleaned from a Soe these precautions 
'y ©, 


aremarkable difference may be in the ¢ of, Jor example, loco- 


inotive engine cylinders. 

M. E.—There ia no rule for proportioning air vessels. They cannot well be 
made too . and even a small one will prove of service. When air 
vessels are applied to the pumps of large waterworks they should be of such 
dimensions that they will maintain a constant discharge. To this end the 

| pressure within them must not be susfered to fall too low to overcome the 
resistance. It is obvious that under these ditions the di ions of the 
air vessel must be calculated for each particular case, 

A. W. M.—Chilled castings are made by suddenly cooling the casting, by 
making the mould of a good conducting material, For example, the points 
of projectiles are chilled by making the lower part of the mould of cast iron, 
You can chill ploughshares by introducing a wrought iron plate into the 
lower part of the mould. In a word, a chill can always be produced by 
bringing the Nuid metal in contoct with cold wrough« or cast iron, arranged in 
the mould wn such a wey as to produce the chill exactly where it is required, 








SCREWING TAPER BOLTS. 
To the Bditor of The Bngineer.) 
Sir,—Can any of your subscribers inform me if a machine exists for 
screwing ta; bolts, viz., such as are used for fastening deck planks 
on ships, and, if so, who is the maker? KF. 





TEMPERING DRILLS. 
(To the Bditor of The Engineer.) 
Sir,—Can any correspondent tell me through your columns the best 
means or method for tempering drills for boring stone—freestone—with 


a grit in it, with the drill making 500 revolutions minute? 
Galkeith, Feb, 12th. * W. D. M. 





LOUISVILLE BRIDGE. 
(To the Bditer of The Bngineer.) 

Sin,—Allow me to call your attention to an error in your publication of 
the plan the of Louisville Bridge, by calling it the ‘‘ Cincinnati Southern 
Railway Company Bridge,” it by the Keystone Bridge Company. 

That company is now beeen: | a bridge for the Cineipnatt Southern 
aaa ae ty the Louisville Bridge and Iron Com 
some six years ago e and Iron jpany, as con- 
tractors, and I was then the chief engineer of the bridge. The Cincinnati 
Southern Railway crosses the Ohio river at Cincinnati—150 miles from 
here—and does not through Louisville. ert FINK. 

Louisville, Ky., Jan. 22nd. b 
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MEETINGS NEXT WEBE. 

Tus IxstiroTion or Civit Evoinsers.—Tuesday, Feb. 20th, at 8 p.m.: 
Renewed discussion ‘‘ On the Sewage Question.” 

Tue MergoroLocicat Socisry.—Wednesday, 2ist Feb., at 7 p.m.: 
“Opening Add ” by H. 8. Eaton, M.A., ent. ‘‘ Barome 
and Thermometrical Clocks for Registering M ph 
and Temperature,” by William F. Stanley, F.M.S. “ Solar Thermo- 
Radiometer,” by James J. Hicks, F.M.8. “On an Improvement in 
_ Thermometers for Terrestrial Radiation,” by James J. Hicks, 


THE ENGINEER. 


FRIDAY, FEBRUARY 16, 1877, 


THE PATENTS FOR INVENTIONS BILL, 1877. 
AnoTHER session of Parliament has commenced, and 
with it our old friend the Patent Bill makes its third 
appearance in as many years, This time we have it in a 














but the bridge at Louisville was built | P® 





new dress and upon a new . Instead of the lofty 
sponsorship of the Lord Chancellor and the e t recep- 
tion of the House of Lords, as in 1875 and 1876, the inno- 
cent of 1877 is rough-hewn into existence by the Attorney- 
General and thrust at once into the critical and not over 
gentle assembly of the House of Commons, The Govern- 
ment has taken time by the forelock. There is a serious- 
ness about this early introduction and change of cradle 
which looks very much as though Lord Cairns had had 
quite enough of a recalcitrant public, and had made up his 
mind that the third attempt should be successful, and 
that nothing, saving adherence to some of his pet 
points, should be wanting on the side of the Govern- 
ment to ensure as far as possible the ing of the measure. 
Even the Bankruptcy Bill, badly w ted as it is, must 
give place to the control or relief of inventors; and to 
make matters easier, or to suit the measure to the change 
of scene, certain modifications have been made in it which 
may or may not ultimately prove to be improvements. 
The following is an outline of the Bill which the Attorney- 
General obtained leave to introduce, and which we print in 
another place. In the first place, facilities are to be afforded 
for the opposition of , Soe The Bill will provide 
that when a provisional specification is filed there shall be 
an examination for the of ascertaining whether it 
properly describes the invention, and whether the inven- 
tion itself isa proper subject for opter within the Statute 
of Monopolies. The protection afforded upon the deposit 
of this specification is to be extended to twelve 
months, instead of six. During this period no action may 
be brought for infringement, and before it expires a com- 
plete specification will have to be filed and made public. 
This specification, it is further proposed, shall be submitted 
to official examination and reference to the law officers and 
other authorities, and if either the applicant or opponent 
is dissatisfied with the decision arrived at, an appeal to the 
Lord Chancellor is to be available. The object of this change 
is toafford an opponentfull information of the subjectmatter 
of the invention which he may find it necessary to oppose, 
and notto leave him, as now, to proceed upon the vague indi- 
cation which the title alone affords him in the absence of 
knowledge aliunde. This is a principle which will pro- 
bably be approved if the machinery for putting it into 
operation can be effectively worked, and the appeal 
from the hitherto final decision of the law officers is 
equally correct in theory. I[t will be noticed that the 
Government still adheres to the proposition that prelimi- 
examination is desirable. It is satisfactory to find, 
however, that outward pressure of opinion has, in this case 
at least, been effective, for the Attorney-General was 
careful, before the debate was closed, to disclaim any inten- 
tion to extend the principle in the direction of a reference 
to utility, and the printed bill bears him out. This 
admission constitutes one of the important abandon- 
ments of previous ideas, and at the outset disarms a 
certain opposition. Unfortunately, an equally objec- 
tionable principle is still retained. We find that means 
are to be provided for the enforcement of compulsory 
licensing. Now it is difficult to admit the necessity 
or expediency of this feature. It is unquestionabl 
on an imperfect apprehension of facts. It 
is the result of a belief that the possessor of a valuable 
tent might be desirous of keeping the entire working of 
it in his own hands, however inadequate his resources of 
capital and otherwise might be to the expansion of its full 
utility—a belief which we submit is entirely unfounded. 
The proprietor of a valuable article is surely competent to 
judge what is likely to prove most productive of pecu- 


niary aggeune 5 to himself, and to assume that such 
a m would adopt what is vulgarly known as the 
- in the manger” policy, would be something 
like a contention that the State should assess 


the price,to be paid for land or labour. If commercial 
principles are to control dealings in every staple of this 
country, why are not such principles applicable to the em- 
ployment of patented machinery. is is a subject to 
which we can only allude at present in the most general 
terms, but it certain] ‘ is not too much to say that if 

tentees are to be subjected immediately they have per- 

ected their invention to the compulsory claims of rival 

pr yr oqpeie who are to have a voice in the Cement 
of the price they are to pay, one tt cause for the exer- 
cise of Suveahive talent will be destroyed. 

The next provision of the bill is directed to the use by 
the Crown of patented inventions. We have heard a great 
deal lately of the rights of the Crown in these matters, and 
not a little litigation has resulted before the limits of these 
rights have been determined. What the Government now 
propose is this : the Crown is to have unlimited powers to 
use any invention, but a price is to be paid in every case, 
and, where no agreement can be come to between the 
— the Treasury is to have the controlling voice. 

e Attorney-General told the House that the Treasury 
“or some other tribunal” would be charged with the 
duty of arbitration. The Bill merely mentions the 
Treasury, and certainly we should prefer that “some 
other tribunal” than the Treasury should be clothed 
with this right, and we doubt not that the House 
of Commons will be of this opinion. Again, to avoid the 
necessity for application for prolongation of a patent, the 
term of the grant is to be extended to twenty-one years, 
There is to be a provision that a patent shall lapse if not 
renewed at the end of the third, seventh, and fourteenth 
years, This, of course, is to be expected, but, apparently 
to avoid the necessity for the occasional applications to 
Parliament bf a Bill, there is also to be conferred a 
power to the Lord Chancellor to grant further periods in 
those cases where patents may have been accidentally 
allowed to lapse, This provision will probably be 
acceptable. Finally, the scale of fees is to be reduced one- 
half, the duties being heaviest towards the expiration of 
the term. This no doubt will be a boon to inventors, but 
it will enormously increase the business of the department, 
and our readers will no doubt be curious to see how far the 
machinery to a by the Bill will be adequate to 
the increase. The Bills of the previous sessions have been 
ludicrously deficient in this respect; and we certainly are 





not better served in 1877, for it is significant that while it 
is proposed to increase the number of Commissioners of 
Patents, it was expressly stated by the Attorney- 
General that the office should be entirely unpaid. This 
Dy ¢ evidence of a want of appreciation of 
the duties of these officers. To ensure a successful adminis- 
tration of a Patent Law, it is in the Mapes degree neces- 
sary that the controlling board should be in the fullest 
sense effective and w ul of every detail. To expect 
competent gentlemen to fill these posts and dedicate their 
time to the public service in the capacity of responsible 
servants with serious duties, without any pecuniary recom- 

, is at least to misjudge human nature, Moreover, in 
spite of the prospect of this increase of business, the pro- 
posed number of examiners, which we have frequently 
shown in times past to be utterly inadequate, has not been 
increased. It is proposed that there shall be, at the out- 
side, six officers, upon whom is to devolve, not only the 
duty of examining all provisional and tinal specifications, 
but the responsibility of preparing indexes, arranging and 
abridging specifications, “and otherwise.” If these gen- 
tlemen are Srathnatven really to be expected to perform the 
duties enumerated, the proposition is in the highest degree 
absurd. 


The old system of granting patents to the importers of 
foreign inventions—which, however useful it may have 
been in old times, has now become a scandal—is to be 
abolished. On the other hand, we have a novelty in the 


roposal to permit, within limits, the amendment of patenta 
by way of supplement, a practice analogous to the French 
system of granting brevets d’addition. ose people who 
have a favourite cause of grumble in the Great 1 will 


be glad to hear that “the huge lump of wax” may, if the 
authorities please, be represented merely by the use of a 
stamp, or some more moderate seal, which is to be taken 
to be equally efficient. 

The above are the broad outlines of the new Bill. It has 
only just been issued, and it is therefore impossible now to 
discuss with any perry SF rofit on the strength or 
weakness of the measure, e shall of course return to 
the subject with the view to keep the public fully informed 
and advised. Meanwhile we can only urge upon those 
individual members of the House of Commons who, by 
their experience and influence, are qualified to guide their 
colleagues, to use their best energies to the enlightenment 
of the House as to the mode and wishes of the country. 
Tt is not too much to say that if every member of the 
Legislature will only endeavour to take some interest in 
what, to many of them, is no doubt an uncongenial subject, 
and to receive the pro of the Government in a 
friendly but strictly critical spirit, they will be performing 
a service to their country of which the result of afew years 
will show a full appreciation. 


SAFE MARINE ENGINES. 

THE operations of the marine department of the Board 
of Trade in relation to marine engines and boilers are 
based on the theory that shipowners would, unless the 
Government interfered to prevent them, send steamships 
to sea, carrying passengers, the machinery of which ships 
would be unable to perform their duties; or in such 
a condition that the lives of the passengers would be 
endangered. Now with the soundness or unsoundness of 
this theory we shall not concern ourselves, We may assume 
that the surmises of the Government are correct, and that 
supervision by the surveyors of the Board of Trade is 
imperatively demanded by the moral condition of ship- 
owners. We may add that we do not believe the ship- 
owner to be half so black as he has been painted ; but this 
is beside the question. Granting then that Government 
supervision is needed to insure the safety of those who 
go to sea as passengers in British steamships, we have next 
to consider to what lengths the work of supervision ought 
to be carried. This pg diye said to depend in one way 
on the powers possessed by the surveyor, and about these 
there can be no doubt whatever. The surveyor can pre- 
vent any ship from sailing if he thinks there is sufficient 
reason. The penalties which attend a breach of the law in 
this respect are very severe. It is true that an action would 
lie against the Board of Trade if a ship were wrongfully 
detained to the loss of her owners; but it would, for obvious 
reasons, be very difficult for the shipowner to recover 

. It may be taken, therefore, as granted that the 
shipowner is completely in the power of the Board of 
Trade surveyor. It is clear that this gentleman has no 
limit to his jurisdiction. In other words, he can keep the 
engines and boilers under his inspection up to any standard 
he pleases, His responsibility is conse anentiy ureaNty 
grave. The next point to be considered is, on what grounds 
can a surveyor refuse a certificate? We shall not attempt 
to touch on details here. It will be sufficient to point out 
that the ruling principle which ange to regulate his deci- 
sions is extremely simple. Any defect in engines or boilers 
which may endanger the safety of the ship and her pas- 
sengers should suffice to prevent the owner from receiving a 
certificate. Now defects may be of various kinds; but 
they all admit of being divided under two heads. These 
are, faults in construction, and faults in design. For 
example, the workmanship of a boiler may be unsatisfactory, 
although the design of the boiler is perfect ; and, on the 
other d, the design may be miserably bad, while the 
workmanship is as good as possible. All the defects which 
result from wear and tear may be c 3 ing to 
circumstances, under either of the two heads mentioned. 
This is a truth the importance of which will be seen in 
amoment. Let us suppose that a boiler has been ing 
60 Ib. for three years. At the end of that time the plates 
of the furnaces, uptakes, &c., are so far reduced in thick- 
ness by wear and tear, and corrosion, &c., that they are no 
longer safe at 601b. Then the Board of Trade surveyor 
will have some of the load taken off the safety valves, and 


the boiler will be worked, say, at 40lb, Here we have 
the precise analogue of a defect in design. For let us 
sup) that a boiler was made with Zin. when they 


ought to have been lin. thick to carry the intended pres- 
of defective design. Again, 
ch an engine originally well 


sure, and we mare. resninele 
we may have.a case in whi 
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secured in the ship works loose, and cannot be made | a star ora number, The advantage of this would soon be 


‘ifast' without renewing’ all the’ packing,’ ‘Xe. “on “which fetid ‘by the shipownér, for underwriters, would, not be 
: it-stands. Heré we have the ‘shatogue of ‘deféttive work- slow to waderstand that the risk of insuring a ship whose 
~“manship ; for defective workmanship, on the part of those [engines ruriked high ' in Lioyd’s books would be much Jess 
‘who fixed ‘the engines in ‘the ‘ship ‘originally, would pro. | thin in’ the’ tase oF a vessel whose engines ranked low, In 
‘duce ‘precisely: the’ saitié Yestilt!’ In’ both “cases the’ Bodtd |'a ‘word, thé benefit would be felt all round, and all that is 
of Trade ‘surveyor would; or at Jexst he witht td; ititerfére, | réqhited’ is united ‘action on the part of the Board of 
Frony ‘which ‘it follows’ that: the frictions of the ‘tare | Tridé and Lloyd’s. We baye no hesitation in saying that 
department of the Board of Trade extend? to: pronouncing |'the opinion of 'a, great. majority of the better class, of 
decisions on the merits or demerits’ 6f the-désion’ of niaring { maritid engine builders is altogether in favour, of distinc- 
engines. | We wish out readers ‘to’ be ‘{jitite” cleat’ on’ thig [tive classification, at, Lloyd's ‘such as -we have indicated. 
} because “Ht!-tras* often” ‘Been “asstitned”’ that’ the | “A Marine Engineer” argues that the interference 
(of ‘Prade ‘has’ nothing to ‘do ‘with’ desi#n'or Work- | of thé Bdaril “Of Trade ‘in matters of arrangement is 
manship, ‘its functions being limited ‘to the detéction” of hanilecessiry, because there is scarcely a conceivable’ kind of 
actual ‘defects; while it’ has still less to ito with’ providitig Mireakdowh which cannot be repaired at sea, and, curiously 
forthe possibility that a defect may atise durin¢'A voyage /enough, One of thé very points he makes is, that as 
made after the machinery certiticate’ has been grantéd. | contiecting-rods dire ‘made interchangeable, if one breaks it 
‘As ‘it-cannot be argued that ‘the mariiie department of (can be replaced ‘by the other, and so the pump can be Kept 
the Board of Trade’ does not pronounce a decision ander f going. ould ‘our correspondent object, to Board of Trade 
any citeumstances on questions connected with the design | surveyors’ insisting that in all cases connecting-rods must 
of a-marine engine, we may proceed to consider how far it | interchangeable? “We quite admit the force of his 
may push its prerogative in this direction. It is obvious farguments about effecting repairs at sea; but he has totally 
at the outset’ that'some limit must be quitkly reached, for [forgotten that, time is required to. make them, and, as 
if it ‘were otherwise the’ Board of ‘Trade ‘offitials would Peveryone Who lias been. to’ sea knows, circumstances may 
have to prepare designs for all the mariue engines built in Parise under’ which ‘the, stoppage of her engines for even 
the country,” which® is ‘obviously impracticable. ‘Mr. | ten minutes will comipromise the safety of a ship. To 
MeCol—whose letter will be’ found in another page— | clear away the chancée of being further misunderstood, we 
totally” mistaking the ‘purport of an article which | shall repeat here that we entirely deprecate the interference 
appeared in our impression’ for the 2nd  inst:, assumes, | Of the Board of Trade in arranging the details of a design, 
however, that we ‘are suggesting a policy for the Board of | or with certain exceptions, the strength of parts, or the pro- 
Trade and Lloyd’s which would ‘render it necessary that | portions of the machinery; but on the other hand, we 
alf designs for marine engines should be prepared by the [assert ‘that the Board’ of Trade have a right—and would 
former body’; and he quotes an éxpression of our oWn | do well’ to'exercise that right—to insist that the engines 
opinions on this subject, published a few months since, as Of passenger steamships shal! include every device likely 
though to prove that ‘we are’ ‘iow inconsistent. A little | to render them safe; which devices have, as it happens, 
reflection’ would; we think, suffice ‘to convince our ¢orre- | little ot ‘nothing t6 do with ‘questions .of design, © For 
spondent that we have recently advanced nothing on this | example, what has the fitting of a separate stop valve to 
stibject which clashes with the views we have previously | the low-pressure yalve chest to do with design? What 
expressed. ‘The action of ‘the Board ninst be negative, Hardship is involved by insisting that every surface-con- 





hot ‘positive. ‘While they make no attempt to produce 

designs themselves, they miiy be‘at liberty to say that, in 
certain respects, one design’ is better than another. “It is 
easy tosettlethe only difficulty involved ona sufficiently wide 

basis to satisfy every one. The Board of Trade authorities 

aré justified in interposing in questions of design thus far. 

They may refuse to grant a machinery certificate when the 

design involves defects likely to endanger the safety of passen- 

gers,no matter how perfect the workmanship and the actual 
condition‘of the machinery, always provided that there is 
no room’ for doubt as to whether that which the Surveyor 

assumes ‘to'be'2 defect is of is‘not one. | For examiple, the 

surveyor would be justified in refusing a certiticate if he 

found’ that a boiler had furtiates 3ft. in diameter and 

10ft. long, made of jin. «plates, unsupported ‘by atiy 

strengthening rings, the pressure being 60 1b. on the square 

inch, If sucha boiler were well made it would probably stand 

# ‘water pressure of 120 Tb-’to the sqtiare inch, but-it would 
hot be proper'to pass such a boiler as fit for service under 
the’ stated : conditions. “ Again, 4 surveyor has a right to 
that’ ‘marine enginés shill be so constructed that 

“they will incnde every Known means of sectiring the per- 
formance of their functions under'very varing and trying 
conditions. ‘In the definition of the words “known means” 
lies ‘an’ ‘apparent’ difficulty” which thay be ‘got over iin 

# way -we ‘sliall’ explain ‘presertly.. ‘To illustrate our 
mieaning we may use “a single exaniple of the applica- 

“tion of “known nies” to thé ‘desirable end required. 
Certain ‘engines “have ‘been built ‘with ‘sutface, condensers 
in’ ‘which’ ‘a single double-acting pump was, made to 
perform: the duties’ of air’ and “circulating pump at. the 

same time, one end ‘of the barrel’ being the air and the 

other the circulating pump. It is obvious that if’ this 

pump broke down no vacuum ‘tould’ be obtained, and the 

engines’ would be practically disabled. ‘The arrangement, 

therefore, is not so good as that, in which both an air and 

eireulating pump are each worked independently of the 
other, and interchangeable in their functions, so that each 

may be entployed to perform the duties of the other. 

Again; compound ‘engines are sent to sea with so much lap 

on the'slides of the smal! cylinder that in the event of a 

total ‘breakdown of the condensing ‘arrangements it is 
impossible to work them as non-condensing engines with 

any effect. If we combine these two faults in design, we 
see that the breaking ofan air pump lever mayleave a ship 
totally helpless ina gale. We might easily select half a 

dozen other’sources of risk easily guarded against. If the 

Marine Department ¢f ‘the ‘Board ‘of ' Trade has a right to 

interfere with the design of a boiler, it has surely an. equal 

right to interfere with designs manifesting defects of the kind 

to which we have called attention.’ No hardship is invélved 

in‘insisting that air ‘and ‘circulating pumps shall be inter- 
changeable, or ‘that erigines shall be so made that’ steam 

may be admitted by an independent stop-valve to the low- 

ee cylinder ‘in case ‘the ‘condenser breaks down, 

use there is no patent right standing in. the way, nor 

is there additional expense involved, nor is there anything 

more demanded ‘than that which is done daily by many 

builders of marine’ engines.’ There is, we are willing to 

admit, danger that the present functionaries at Whitehall 

would push matters too far and attempt to dictate in a 

very vexatious and troublesomie’ way. ‘Rut the circum- 

stance that a functiotiary may abuse his powers in no way 

affects the principle had in view’ when those ‘powers were 
conferred on him. The rational solution of thé problem 
-would ‘lie’ in consulting the marine “enginéers of Great 
Britain as to’ the preparation of a code. of rules to 

which in matters of desifm' marine enginés in passenger 

steamships must’ be 'made’to conform. Let it be once 

known’ that the’ Board had determined in all cases ‘to 

insist’ on the providing of évéty improvement or a 

likely to secure the safety of' the machinery of 4 ship, and 

no difficulty would be thrown ‘in the way by marine engitle 

builders,“ Lloyd’s ‘could greatly. héelp ‘in’ the ‘work 

‘doing “what: the® Board ‘of Trad 
classifying engines’ according'to their merits. For example, 

engines with interdidiigedble “air pumps might be distin- 

guished in Lioyd’s books by'some particular mark, such as 


liance | 


denser must be sent to sea with a sea injection cock, to be 
used if required? ' These things are regularly used in the 
best practice. Large numbers .of.engineers admit that 
they aré desirable and good, and no one will raise objec- 
tion, we think, but those who adhere to an antiquated 
practice, and believe that what is is right. 

Our indictment against the Board of Trade and its sur- 
veyors is not yet ended.’ Not only are they comparatively 
careless, as we have shown, of the lives of passengers and 
crews, but they are totally neglectful of the Safety of a 
body of men whose interests are quite overlooked. We 
allude to the seagoing engineers of Great Britain.’ We ask 
here; does any Board of Trade surveyor ever take it into 
his head to inquire if the machinery of. our steam-ships is 
properly fenced ? That fencing is requisite admits of the 
simplest proof. We believe that it would be quite impos- 
sible in the present day to get together twenty first engi- 
neers who have al! their fingers. Engine-room accidents are 
frightfully common—common to an extent which would 
not be tolerated’ for a moment in our factories. It hap- 
pens’ that they are seldom immediately fatal; but the tale 
that'coulil be told by'seagoing engineers if they would only 
speak out is simply deplorable. We have heard it argued that 
marine engines cannot be fenced, that ‘no precautions can 
be ‘used “bythe ‘makers or shipowners, ,ani we. reply 
plainly that ‘the statement is untrne, for some maker's, to 
their ‘credit ‘be it ‘said, fence their machinery. admirably. 
We''shall probably return to this subject, when we may 
vive Some examples which have come wider our 6Wn 
knowledge within the last few years of engines which are 
simply ‘traps for the unwary engineer, and about which it is 
inmipossible for himtodohisduty without risking his lifeevery 
time the ship rolls or pitches, and all for the want of a few 
bars‘and plates of iron put in the proper places at a cost of 
a few shillings. Why should a Board of Trade surveyor 
not make ita part of his duty to see that due precautions 
have been taken to ensure the safety of the engineers ! 
Are not the lives of these men as valuable to them as the 
lives of passengers are? Is it true. that the Marine 
Department of the Board fear to give any structions on 
the subject to men who cannot tell whether the fencing 
of an engine is efficient or not? Is it trae, that’ when 
engineers’ remonstrate with shipowners, and ask for some- 
thing to’ be done to reduce the risks they run, they dre 
told if they don’t like the ship they may quit her? The 
action of the Board of Trade admits of no justification 
whatever in this matter, and if the question were once 
raised in the House of Commons, the officers of the Board 
of ‘Trade would be put to utter shame. They may rest 
assured that we shall not let the subject’ drop until a 
radical cliange for the better in this respect ‘has ‘been 
‘introdtced in the practice of certain‘ firms which shall for 
‘the present be nameless. ' 





THE STRENGTH OF RAILWAY BRIDGES, , 
| + WE_ recently called. attention to thé, necessity for great 
Vigilance in the use of the heavy engines which are now running 
| on English railroads; and we pointed out that. bridges and other 
| works, designed when engines were light, might be found unable 
|'‘to bear the strains caused by modern rolling stock. A report by 
| Col. Yolland, just-issued, on an accident which took place on the 
|40th of December ‘last'at Norwood Junction, is an “apt com- 
mentary on our ‘remarks, A shunting engine,'turned into a 
siding without a stop block, ran on to a east iron’ bridge and 
thus got off the rails; the cast:iron girders immediately gave 
way,,and the engine fell into the) highway below, Fortunately 
no one was killed, but the accident was sufficiently alarming. 
The engine belonged to the London and. Brighton, Company. 
It hada wheel. base of 14ft. 4in., and weighed 39. tons,11,cwt.; 
the span of the bridge was 26ft. 9in,; the breaking weight of 
the girdérs, as calculated. by Col. Yolland, was, but, 69:6. tons, | 
when. it ought to have been by the Board of Trade rules, 92°52 
tons ; ‘therefore it was 27 tons too weak. According te the 
caletilation| of Mr. Bannister, “engineer to tlie. company, the | 





hy | breaking strength of the bridge was 70 tons, or20 tons'too little, 


© PY || Phe: i 
@ cantiot well do) and The..structure’has' been up for twenty years, but the bridge has 


not been used. for some time, the rails having been removed, and 
no doubt, if, the engine had run fairly on to the bridge) it might 
have withstood the strain. We must ber, ho 4 | that 
there, are other, bridges on the. Jine which, have been up just as | 








long,.and.our readers will agree with us, that.a, bridge whose 
breaking load is* only 70° tons ‘carmot: be ‘safely ‘cro “by an 
engine weighing 40 tons... No doubt itwas amply strong to carry 
the engines first, used, with,it, and we agnee with; Cae Yolland, 


that it will besdesirable to substitute stronger-girders' for those 
now laid down, or else'to-ase tighterengines, 
THE VALUE OF YRONWORKS AND COLLIERIES, 
iation—i alue—of-vollieries and iren- 


Tae thie v. 

— is incpeaelnalsty i ONS oy iy meres of enlarged 
experience and pro Sestotiay “Atay! Tiave all alike been at fault, 
whether they have,.assessed forspurposes, ot ‘sale from, private to 
joint-stock owners, er for rating objegts,.. The special valver of 
coal wines in Darhani\and Northwnberlauid, and \ of) coal mines 
and ironworks ‘in the county of Glamorgan, was Mr. Hedley.. In 
connection with the resistance: by the ironmasters in Wales to 
Mr. Hedley’s valuation, that gentleman has. just explained that 
thriughout® England, Wales, and Seotland there was ‘great 
“unanimity of opinion” that the late high prices would not 
continives hitt he ‘adds that there was at that time “equal 
unanimity of opibidn. ‘that ‘ the prices, of ,coal and, iron, would 
neyer,be so low as they had. been previously to, tha great, rise, 
and that, the value, of, collieries ah ironworks might fairly be 
considered \ to, be. permanently, increased.’ . It was upon this 
principle that he made his assessments. The predicted fall. has 
come about, “ but,’ says Mr. Hedley, “ the reaction has arnountéd 
toa collapse which no human foresight could have anticipated,” 
Of this Mr. Hedley furnishes the following ilustrations;—“ The 
price of coal in the London market has: fallen from-an average 
of 803. 9d. per tonto 17s. 6d.; hematite ores from 82s, per ton 
to 14s. 64.; pig iron from 117s. 3d. per ton to 58s, 6d.; fron rails 
from £12 to €5 5s.; and steel rails from £17 to 47.10s.” . These 
quotations Mr. Hedley admits justify a revaluation alike in the 
North and in Wales; and in Wales he has made it’ on the 
principle of “a fair and reasonable estimate of the average 
annual value,” So convinced, however, are certain of the local 
authorities in Wales of the seriousness of the existing depression, 
that they haye consented to large deductions from the revised 
assessment, and have agreed that. this new ratal shall remain 
undisturbed for from seven to ten years. The character of the 
information supplied this week in our trade reports promises no 
speedy rise upon the current value of property of the class dis- 
cussed. Coal and ironmasters in Durham and Northumberland 
may fairly look for considerable reductions in their current asseas- 
ments, 
CLEOPATRA’S NEEDLE. 

THE obelisk known as Cleopatra’s Needle is at last ‘to 
be brought to England, and if it arrives safely it is to be 
erected on the Thames Embankment. A somewhat. similar 
obelisk was brought to Paris years since by the French Govern- 
ment, and erected there at a cost of £80,000; and many of our 
readers are no doubt familiar with engravings on the modern 
base of this obelisk showing, the manner,in which it was raised 
into place. Mr. Johu Dixon, C.E,, believes that he can transport 
Cleopatra’s Needle to London for less than £10,000—-the sum 
which has been given for that -purpose by a gentleman who for 
the present does not wish his name made public. The only difti- 
culty is that the obelisk lies at some distance from deep water 
buried in the sand. Mr. Dixon will dig it up, and put it into a 
cylinder of wrought iron. In this it will be carefully packed, 
and the ‘cylinder with its contents will be rolled down to the sea. 
When fairly afloat, it will be fitted with rudder, masts, and sails, 
and will be towed home. Such is the crude outline of a scheme 
to which there are many objections. No details, have, however, 
been made public, and we shall content ourselves with the pre- 
ceding statement of Mr. Dixon's proposals, 


. LITBRATURE. 


Abstract of Reported Cases Relating fo Letters Patent for diven- 
tious. By ‘Ty M. Gooprve, M.A,, Barrister-at-Law, Lecturer 
on Applied Mechanic¢s at the Royal School of Mines. London : 
Henry Sweet. 

Tuosk whose duty, or necessity, has made it obligatory 

upon them to become intimately acquainted with the series 

of judicial decisions ‘which forms so large a part of our 

Patent Law cannot fail to have remarked how greatly this 

or that result has been dependent upon particular and 

often very small details of the invention which formed 
the subject-matter of the litigation. . It follows, from the 
fact of this »peculiarity, that the importance of precise 
statement in reports and text-books of details of inven- 
tions is in proportion to the. delicacy with which. these 
cases may be distinguished. Unfortunately, this proposi- 
tion has.not been kept so clearly in view as.it might have 
been, and it isnot improbable that, the extremely tecbni- 
cal nature of the ‘stibject-matter of patent litigation,and 
of: theevidence taken’ in such ‘suits, has a great deal to 
do ‘with the omission. In. Mr, Goodeve, however, we 
shave. at. once the intellectual combination requisite, for a 
clear recognition of the need, and a peaey apprehension of 
thé way in which it ‘should ‘be supplied. To his legal 
knowledge he adds: a technical training in mechanical 
science, which it would be impertinent to praise, and. of 
which our readers are entirely able to judge. In his 
book we have,.as a consequence, a work of distinct value, 
and. though there may be difference of opinion as to the 
arrangement of the miaterial—a difference of opinion almost 
inevitable when we consider that any book in the nature 
of a’ digest is ‘approached from so many different points 
and with so many different objects—there can be no doubt 
that the material: itself is: good. The author ‘states, and 
his, work supports him, that he has been careful to dis- 
entangle the real points in issue by a studied analysis of 
the decisions relating thereto, and he has, in every case, 
closely examined the specifications of the patents referred 
to in the book.. In every case‘he gives thé reference number 
and date ‘of the ‘patent, thereby greatly facilitating those 
of his readers who may require to examine for themselves. 

In his notes of the cases the pleadings are given and the 

invention is described by following, as closely as possible, 

the language of. the specification, and. by adding. such 
information as may be necessary for its due comprehension. 

‘The claim then follows, next reat ey direction 








F ing or verdict. Then follow 
ulteriéx proceédingg, w ic breflxtageted t ports 
in an'abbteviatéd form: The themselves are-arranged 
-in-the~alphabetical-order-of the plaintiffs’ names: Mar 
would perhaps have! preferred. an arrangement according 
to subject matter; but sueh-would of course have involved 
frequent. repetition iu those cases where one action decided 
several. points.,. The | preseit..mode of arrangement, if 
supplemented. by | ai good subject matter index-—whi¢h in 
this instance. is, unfortunately, wanting—probably offers 


Of the judge, and the finding or ve the 
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the’balance of advantage; inasmuch as a better :graspof.a 


given case as a whole may’ be oF tained 
"the bok somewhat novel in its’ plan. “Tt is not quite 
a digest, because it) does not. include all decided’ cases, 


irrespective of their authority; and it, is not a'text-book 
in the. donventional sense, inasmuch , as, although the 
author has apparently used his judgment in the'selection 
of his dises, he abstains from commenting upon them. It 
seems to be, in fact,.a. collection of very carefully edited 
reports of, “leading cases,” brought into groups according 
to subject by means Of an. elaborate and carefully prepare 

table of contents, which, however, does not quite reconcile 
us tothe absence of the one want—the subject matter 
index... We ave not quite sure that.it wonld not have been 
advisable for the water to have included a few of some of 
the eases which he has omitted. If they are not strong 
authorities, or are even susceptible of doubt, and: have 
not been expressly overruled, they might still be inserted 
in the: form. of notes.in their appropriate places, so that 
they should not ‘be overlooked. Upon the trial of a recent 
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| flowing:-into. the shaft: at various points 5 ‘the final conclusion 
jcome, ta being. that o: ke in the neighbourhood .of, the, 
| shaft “had Hn Pee Ag lich ait in pattie thy with 
sottie Tar underpin er vs of water in the dilivial strata. 
Since, therefore, there appeared to. be mo) communication 
between ‘the shaft andthe large lake, nor withthe river ‘Frave, 
it sééned ‘probable that by, rheans of a powerful prisihy engine 
the water might be overcome, and. that. by tubbing the shaft 
‘of the’ great’ éxpenie alreaily 


could be made water-tight. ’ 

This and‘ the consideration 
incurred led to the’ decision to erect a very powerful pumping 
engine, and to proceed with, all possible energy with the sinking. 
Another consideration not forgotten was that when the shait 
was completed, and the Water was successfully tubbed back, the 
engine, which would be ,too powerful for its work, might be 
removed to some other large State mine, and replaced by a 
smaller and less expensive one. 

In a’ consultation held at Segeberg on the 24th of March, 
1873, it was shown to be necessary to sink a seeond shaft, since 
there was not room erough in the first shaft for the large pump 
the smaller sets which had already been 


comparatively: great depth as 150. metres, offered of course consi- 
derable difficulties, and consequently it was necessary to!take 
into: consideration from the:first the designing’ of the pimping 
arrangements, so that the fixing, lowering andurepairing ofthe 
} pumps and engine could be effected from the! surface, since so 
} little reliance could be placed om:being:able to perform’ the work 
in the» shaft; itself.: ‘Por these reasons ordinary lifting -puinp 
sets were chosen, which were suspended and. lowered by iron 
rods and pulleys, atid were intended to,make from thirteen to 
fifteen lifts of 1°5 metre per minute. ‘he ordinary lifting pump 
offers under ali difficult cases of sinking always the greatest pro- 
bability of success, and “will not .be so, readily entirely discarded 
for the newer methods of sinking with Rettinger’s pumps and 
suspended pump engines., é 
The comparatively larger number of lifts per minute are given 
to the engine in order) to keep, the level of the water in the 
bottom of;the shaft. as low as possible, and. so facilitate the 
sinking operations., The lifting sets;do not raise the water, at 
once to the surface, but into a semicireular level 28 metres 
below the pit’s mouth, from which it is pumped tothe surfate 
by a forcing pump set. The fixing of the forcing set at this 
| depth is open to no' objection, sitice when ‘the shaft is drowned 
, out the water never rises to this height. 








tent cause célebre, we were frequently reminded of J re | cots without removin 
leurteloup’s Patent (1 Web. P.C. 553). This is a case | §xed in the shaft, Mas: which also might be found to be of great 
which, together with Re Lamenaude's Patent (2 ibid. 169), | assistance. Of course the second shaft would bave to havé been | to have a free space of about 30-metres in length in the shaft 
we should have been disposed to mention in connection with | sunk, even ifjthe first shaft had been carried down’ to the salt- | above the lifting sets, so that in case of any necessary repairs or 
the cases treating of prior publication, We doubt not that | bed without any difficulty ; and, indeed, the site had already | alterations of the buckets 'or valves, the'spear rods could be with- 


In consequence of this fortunate circumstance it was possible 
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Mr, Goodeve’s book will be greatly valued by all, unprofes- 


sional as well as professional, who may consult it; and | 


inasmuch’as it has been written with full notice that a 


PLAN OF SEGEBERG SALT MINES, 


been chosen, so. that after fixing on the dimensions, the sinking of 
the second shaft could be at once commen 
the surface arrangements of the Segeberg mines is_ shown in 
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| drawn in lengths. of about,25. metres. | Thus'the work could: be 
The plan of 


completed:in.a shorter time and with the, least.possible trouble: 
As a consequence, the room over the pit’s mouth was partly dis- 


the annexed plan, in which « denotes the first, or older, shaft; 
| b the second, or new, shaft; ¢ the windlasses for lowering the 


change in the law is probably near, it has been so framed 
that it is difficult to say whether it will suffer at all in 
value by the passing of any measure such as that in 
process of discussion. It is a book which our readers may | 
consult with the fullest confidence and satisfaction. 


| posable, so that.an arrangement could be fixed. upom by: which 
' the steam cylinder ‘could: be placed directly above the foreing- 
pumps, &c., into the new shaft; ¢ the ropes from e for lowering | set, to the rod of which the spear rods. of; the: lifting sets aré, 
the pumps, &c.;.d the steam winch; ¢ the winding engine, | attached. on both sides. 
which is likewise used provisionally as a pumping engine; f | . There were thus two conditions already given to'be fulfilled by 
| reservoir for the feed-water of the boilers; g outlet channel to | the pumping system that might be chosen. The lifts should’ be 
convey away the water pumped from the. old shaft; g! outlet | small, and. the number of strokes proportionately great; also the. 
| channel to convey away the water pumped from the new shaft; | steam cylinder could be placed directly over the shaft. . Besides 
| @! channel to convey the water from the Moron g™ main | these, the + get dearness of no and the — possibility: of 
a i ines of wer Jdom | outlet channel for water from all sources ; 2 main steam pipe ; i removing the engine to. some other works, had also to be: consi- 
eet ie - sce BO t pct ¢ onan eo | feed-water pipe from the new shaft ; & two old boilers ~ four | dered.in the choice of the pumping system. These reasons. led; 
WCE IE ing Uperewes Ge we BOVE WS TOTATS | how boilers ; / main steam pipe over the boilers; m steam-domes ; | to, the choice of a rotary condensing pumping engine with high 








PUMPING ENGINE AT SEGEBERG, 





account by Herr W. Riehn of a very large engine erected | o the chimney ; p feed pump : ¢ feed-water warmer, from which 


at the No. 2 shaft. of the State salt mines at Segeberg, | the water is pumped by the feed pump. ; 7 | 
Schleswig-Holstein, will be read with no small interest. It | The two shafts are situated in old gypsum quarries, which have | 


| nearly vertical sides, and are only separated by a narrow wall-tike 


will be understood that we express no opinion on the | sidge. The floor of the boiler-house is taken as the datum line, 
suitability or otherwise of the particular type of engine | and its height marked on the surface plan T 0, It was intended | 
described for the intended purpose. We prefer for the | to build the shafts up to this he ht, and to level the surface by 
let Herr Richn speak for thimnelf jiu | filling up the quarries, for which purpose there was plenty of | 
present to le ¥ tae . | material. ‘The winding engine, steam winches, and the two. old | 
The necessity for laying down such a powerful’ pumping | boilers'were covered by temporary sheds, which were to be after- | 
engine was caused by a sudden and very considerable irruption | wards replaced by more solid erections. A simple wooden frame | 
of water when the No, 1 shaft, which was being sunk, had been | had been erected over the first shaft to carry the pulleys for the | 
carried to a depth of about 80 metres, and by the failure of an windlasses, andias it appeared to be too weak after the pump. | 
attempt to dam back the water. As the possibility of such an'| sets had been placed in the shaft, it had consequently to be very | 
occurrence had not been lost. sight of, steps were at once taken | considerably strengthened. The four new boilers were placed 
to: proceed with the laying down of pumping machinery, , The alongside the two older ones, the temporary shed over the two 
pumps were in the meantime to be driven from the winding | latter was removed, andthe whole covered by a cheap yet con- | 
engine. | venient building. 
is engine had two cylinders of ‘65 metre diameter, with a The very favourable nature of the quarry for providing foun- | 
stroke of 1:26 metre, and in order to adapt it for pumping, one | dations for the engines, as well as the form and position of the | 


and low-pressure cylinders, the former placed vertically above 
the latter,. To prevent loss by radiation the lower part and 
bottom of the smaller cylinder is surrounded. bya closed ait’ 
space. The steam, from the boilers enters during the. down 
stroke above the smaller piston, whilst steam from. ‘the former 
stroke fills the larger: cylinder on both sides. of the piston, and 
consequently exerts an equal pressure. on both sides of it. .|After 
the steam has expanded in the. smaller cylinder it enters during 
the up stroke beneath the piston of the large cylinder, whilsi the 
steam above the larger piston, escapes into the condenser. 

For. this- manner. of ‘using the steam. in pumping engines. 
the following . advantages are claimed :—(1) The steam’ is 
well. protected from condensing: in the smaller. cylinder, 
whichis never in communication. with the condenser. : (2):The 
amount and influence of clearance'is reduced to a minimum. (3) 
It is possible to allow the steam to perform less work during the 
down than.during the up stroke, so that the weight of the balance- 
bob may be less than with a double-acting Woolf, engine, which 
alone perhaps can. compare with the above system. » (4). The work 
performed by the steam when the pressure is varying-—?.¢.; during 





of the drums was removed and replaced by a spur wheel, and | other buildings, pointed out almost naturally the p for 
the pumps, which were lifting pumps ‘525 metre in diameter, | the engine-house and, pit-head, As is seen from the surface 
were worked through the intervention of spur gearing, long con- | plan, the position of the new pumping engine necessitated a 
necting rods, and two quadrants. By these means the water | considerable length of steam piping. This, however, would not 
level, which had risen in the shaft toa height of 27 metres below | give rise to any very considerable loss of steam, as was formerly 
the surface, sank down to 46 metres below the surface, It then | considered inevitable with long steam piping, later experiments 
became levident: that the irruption must be due to a breaking | on the steam engine having shown that the greater part. of the 
through of a very considerable quantity of water into the salt- | observed loss ‘is: due to the imperfect fitting of the valves and 
bearing strata, since the water, although originally sweet, was ' piston of the engine itself. > 
now quite saline. The power of the engine proving insufficient | The. influx of water in the first shaft when the. engine was 
to’ master ‘the water, after several unsuccessful attempts the | fully at work amounted to from 120 to 130 cubic feet per minute; 
further sinking of the shaft had to be given up. | Ps maximum amount which might be expected to be met with 
Before proceeding to any decision, a carefully executed level- | uring the sinking of the shaft was taken at twice that amount, or 
ling’ was. made, from. which it appeared that the water in, the | 250 cubic feet per minute—about: 42,000 gallons, The 
shaft-could not proceed from the smaller or larger lake in the of a shaft under such a very large influx of water, and to such a 





exp —takes during the time that the greatest masses 
have to be: moy: (5) The weight of the. balance-bob alone is 
thrown on to.the balance beam, whilst. when the power-is trans- 
ferred indirectly from the piston rod to the. pump spears, and 
when. lifting sets are used, the weight of the whole column ‘of 
water and the excess of the weight of the rods above the weight: 
of the balance-bob is also thrown on to the balance beam. Hence 
the strains on the different parts of the engine—pins, &c.—are 
reduced to a minimum, 

Calculations for the pumps.—In the calculations for the pumps 
and ‘engines the following data are assumed:—. 

Q=influx of water per minute =250) cubic feet, or 7°78 cubic 
Metres, |" : ' 

H = ‘total lift 150 metres. 
* U=lift of pumps, same as stroke of engine=1'5 metres, The 
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specific gravity of the water, taking into aecount its saline nature 
=)14. 
omlibe x number of strokes piers when’ the engine is 
a maximum effect = 13. 
wate the percentage af etl work ofthe pomp For lifting 
pumps a is assumed =75 per cen 
F =the sectional area of one “st the lifting sets; there being 
two sets, we have— 
(1) Q=2anFl 


+f 7°73 
ars 2x 075 x13 x15 
(4) D = V 02685, 
“7854 


Hence the diameter of the lifting bucket. 
With forcing pumps the effective areas of the work is 





a daiag soy 


= 0°'2643 square metre, 


= 0°58 metre, 





about 85. If F, denote the sectional area of the plunger, 
773 
—= == 0°4531 square metre. Hence 
Fi= sia isxis xoes ~ 


the diameter D, of the plunger = 0°76 metre. The two lifting 
sets raise the water to a maximum height H, = 120 metres, 
consequently the actual work performed by the pumps at each 
lift. L! = 0°2643 x 1000 x 2 x 120 x llé x 15, - L= 
108400 metre kilogramme. The forcing pump raises water 
to a height of about 30 metres. Let LY =the work performed 
by each downward movement of the rods, L'! = 0°4531 x 
1000 x 30 x 1°14 x 15, or L «= 23,260 metre kilog. Conse- 
quently the total work L for each complete streke of the 
engine = L' + L" = 108400 + 23,260, or L = 131,700 metre 
kil 
=e Calculations for the engine. 
Let f = the area of the piston for the smaller cylinder. 
d = the diameter of the smaller piston. 
EO = the rate of expansion in the smaller cylinder. 
g = the back pressure in the smaller cylinder. 
y = the area of the piston of the larger cylinder. 
= the diameter of the larger cylinder. 
z= the rate of expansion in the larger cylinder, 
= the back pressure in the larger cylinder. 
; = =EE O = the total or combined rate of expansion. 
n = the percentage of the useful effect of the engine. 
p = the pressure of steam per square metre. 
If 2L L' L" retain their former signification, then 
1 q 
=. l og. -— + 
L = finep (1 + log. - 2) 
Hence 
L 


f= nept (1 x log, 2 _ q 
¢ pe 

But L = 131700 metre kilog., and 2 = 1°5 metre, let e = 0°25 
p— = 62000 kilog. really is taken = 55000 kilog, ao as to leave 
9 margin for safety. 

q' = 1400 kilog., back pressure from the condenser. 

n = 65 per cent., or ‘65. 7 

170 


f= 065 x -25 x 55000 » a(3 + log. 0°25 — 








1400 ) 
55090 x *25 


J' = 4301 square metres, and taking into account the 
diminution of effective area by the piston rod 
di = 2°34 metres. 

The area of the smaller piston f was found to be most 

advantageously taken equal to i that of the larger, or 
= i°6 square metre, and henc» d = 1°42 metre. 

The weight of the spear rods when free was calcu- 
lated at 40,000 kilog. A weight of 40,000 kilog. has, therefore, 
to be placed at the end of the balance beam to counterbalance 
this, and besides as much extra weight as will balance the excess 
of the work of the steam in the smaller cylinder during the 
descent of the rods. The weight required to balance this was 
calculated at 22,000 kilog., so that the total balance weight G, 

G = 40,000 + 22,000 = 62,000 kilog. 

Since the first estimation of the weight of the rods can never 
be exactly, and may readily turn out to be smaller 
than the actual weight, the balance bob was designed in such a 
manner that a greater weight than the estimated weight of the 
spears might be counterbalanced if necessary. Besides, with this 
system the regulating of the work performed during the up and 
down strokes can be perfectly controlled by altering the cut-off 
in the small cylinder and varying the pressure of the steam in 
the boilers up to five atmospheres. It did not appear advisable 
to design the engine under the supposition that n might havea 
smaller value, since in all probability the engine would only have 
to work for but a very short time under the greatest load, and 
even, if necessary, a cut-off at one-third may be considered quite 
sufficient. During the sinking a fixed rate of cut-off will be 
adopted, and the speed of the engine altered by varying the 

re of steam in the boiler, At the same time the balance 
weight might be gradually increased every fathom. 

The pumps with accessories, lowering apparatus, and spear rods, 
The arrangement of the pumps, &c., in the shaft, and of the engine, 
and engine-house are shown at page 116, Figs. 1 and 2. In theseA 
represents the larger cylinder ; B, the smaller cylinder ; C, the 
standards for carrying the larger cylinder; D, the fly-wheel; E, the 
wrought iron beams carrying the bed plate ; F, air reservoir, con- 
nected with the lower part of the small cylinder ; G, the balance 
bob; H, the balance beam ; J, the air-pump; K,, the reservoir for 
the condensed water; K,,, the feed-water heater; L, the main 
spear rod ; L,, the spear rods of the lifting sets ; P, the reserve 
feed-water pump ; 8, the ascending pipes of the forcing set ; 
S,, the ascending pipes of the lifting sets ; S,,, the hanging 
rods for suspending the lifting sets ; S,,,, the cross clamp hold- 
ing the lifting sets and fastened to the hanging rods §,, ; T, the 
plunger of the force set ; T,, the bucket of the lifting set ; U, 
supports for the lifting sete ; U,, the lower pulley blocks ; U; ly 
the upper pulley blocks ; V, ‘the valve box of the lifting set ; V;, 
the stuffing box of the lifting set ; V,,, the upper valve box of 
the forcing set ; X, the bed plate ‘of the forcing set ; X,, the 
body of the forcing pump with the suction valve chest ; Y, the 
connection of the plunger to the rod; Z, the bucket pipe of the 
lifting set; Z,, the windbore of the’ lifting set ; Z,,, lugs by 
which the lifting sets are fastened to the hanging rods §,, ; ¢, 
feed-water pump worked from the balance beam ; ¢,, the small 
forcing pump of the reserve feed-pump. 


(To be continued.) 








Ir has been decided to proceed immediately with the restoration 
of the nave of Salisbury Cathedral, at a cost of nearly £6000, 
towards which the Dean of has given £3000. Other 
contributions have also to be received, leaving about £600 to be 
made up. 
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at the office of the Commissioners of Patents within twenty-one of | direction in the movement given to the water a) ing a process for the manufacture of gas described in the patent, No. 2685, 
ite date. 7 i an aioe plese he detain of the road the ship, og ere in the year 1875. . 

means end to obtain that result, viz., a cylinder surrounding Sten in 2502. Locks, H. Pearce.—Dated 23rd June, 1876. 

pellers use ‘0 OF Bev Sg ay terony 4 This relates to locks with bolts. The 
me oF Specioeeifoet, Februcry, ewe ens directions, and the use of the blades, the surfaces of which do | pot isin two parts, and its head can be turned around, or the head may 

1620, 64.; 1683, 6d.; 1691, 6d.; 1819, 6d.; 1821, 6d.; 1844, 6d.; 1871, 6d.; bom ig to one and same screw made on the axle of revolving | be locked fast y the use of the key, whilst the other portion remains 

1880, 6d.; igor, 6d.; 1019, 6d.; 1932, 6d.; 1040, 10d.; 1949, 1s.; 1070, 4d.; | 8¥8tem. movable under the influence of the knob or hand 
2009, 4d.; 2022, 4d.; ; Gd.; 2180, 6d.; 2161, 6d.; 2164, 2d.; 2108, 6d.; | 2578. Warcues, C. L. Aulagnier,—Dated 22nd June, 1876. 2608. T Dress SusPenpers, A. L. Fyfe.—Dated 23rd June, 1876. 
2199, 6d.; 2208, 8d.; 2225, 6d.; 2230, 4d.; 2283, 6d.; 2284, 6d.; 2230, 4d.; to this invention the stop-finger and fastening is done away vention consists of a pair of spring jaws, rahaped, om cupped 
2240, 6d.; 2252, 6d. 2264, 6d.; 2265, 6d.; 2266, 4d.; 2271, 6d.; 2275, 6d.; | With, and astrong pin is fixed on the face of the nut on the barrel arbor, Pha a nam and havin the one a spring pad o which fits in the 
2282, “ 2284, 6d; 2285, oa: 2297, 6d ; 3908, 04; a17, $4; = es — pap de @ recess on woe teeiae ot ae ore aot Lyon g hollow of the other, and thus securely retains the dress. 
2826, 6d.; 2828, 6d.; 2888, 6d.; 2343, 6d.; 2345, 4d.; 2852, 6d.; 23 .; | Wheel pped on a strong collet sunk on the inside barrel 2504. an ‘ewton,.—Dated 
2383, 6d.; 2892, 6d.; 2897, 6d.; 2450, 4d.; 2456, 6d.; 2465, 64.; 2470, 6d.; | The stop wheel is turned by the pin on the face of the nut on barrel me Enaive Governors, H. B. rd June, 

2481, es a= 6d.; 2560, 6d.; 2814, 22, 2d.; 2826, 2d.; 2827, 4d.; | arbor. This 7 OE consists in the combination with a dulum and 
2829, 4d.; 2830, 2d.; ine 2d. ; 2834, d. ; 2836, 2d.; 2839, 6d. : 2848, 2d.; | 26°79. Gassina anp Winpina Yarns, J. Stubbs.—Dated 22nd June, 1876. | throttle or regulating valve, of a steam, water, or air ft nr my open at 
2850, 2 try 2s, 4d.; 2868, 2d.; 28 ; 2874, 4d.; 2877, 2d.; 2878, 2d.; This invention relates to moving the flame away when win one end to the atmosphere and con a connected with the 
2879, 24.; 2880, 2d.; 2881, 24.; 2884, 2d.; 2896, 2d.; 2893, ‘2d.; 2895, 2d.; | ceases. diy, to a method of adapting the grooved vivang 2 said valve, and a valve or valves operated by the pendulum to admit and 

, 2d. to winding two or more threads over a movable roller. ‘ourthly, e water, or air to or from the said cy’ 

a clearers, 25965. Ruemseme Force or SPRINGS FOR BLINDs, Doors, &c., G, Slater. 
*,* Specifications will be Sr We Se — i Patent-office on | 2580. Heatino Gasemnovem, Cuvacars, &c., J. B. Wenn and A. Dash- = Dated ne, 1 

reosipt of the amount of price and postage. Ag a wood.—Dated 22nd June, 18 This in tion conalsta in fitting the case with a hollow cone through 

by Post-office Order, made ag at tthe "Pos — ~ This provisional speciation _ improvements in apparatus for | which the ‘Suind spindle passes. dle is also fitted with a cone, 

— to Mr, oe Reader at, ae , Majesty's Patent-office, ‘Sou b tories, forcing pits and frames, | which cones are acted upon by two springs of different sizes. 

-— a y -lane, Lon chi 
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Si77. Currine anp STAMPING avons, J J. Leber.—Dated 28rd May, 1876. 
nem ope re. _ the mantifacture Bat ee cog 8 9 paper 
Bene Pp, on w operations of cu stamping, ch- 
ing can be performed. Layers of paper are placed vertically ond conaall- 
dated by means of pressure, and the surfaces afterwards planed or turned 
or otherwise smoothed, 
2323. Watts axp Buitprxas, J. Sidebotham.—Dated 2nd June, 1876. 
The building is constructed of te slabs i , yet simply, 
together 80 ” ve a a hollow —_ which is Bited up with 
ddiled clay, . For temporary structures this 
need not be filled at vail ‘The s slabs pack into very small space, and the 
wall, when completed, is decidedly ornamental. 


acee. Snes or Booxs wits Wire Stapies, W. R. Lake.—Dated 16th 
‘une, 1876. 
supporting guides for the books ; the com- 








This invention gemenions, 
bination with staple-formin ing and Mere mechanism of ' rapidly rotating 
drills ; the combination with staple inserting 





g conserva! 
schools, and other structures and buildings, which a; 

is applicable also for re a the _ ae for Tur! 
other baths, and for other p' to dispense with the 
coal as fuel, and of the flues = ordinarily employed in connection with such 
tus. In the improved gc ope a boiler is used which may be 
elther a wad flat boiler—it byl cave sides—with a central row 
through it and fixed into the top and bottom 
Se pliened me 004 —— va boiler”), or of 
form of two 


tubes are conical, the Paes on diameter being a’ . 

a projection below the underside of the boiler, which projection is so cut 
or formed as to fit accurately a correspondi formed piece of tube 
encompassing each one i a row of mineral o' ers, or the burners 
may be atmospheric fat burners. When por Bl oil is to be used 
burners are screwed into a 

boilers hereinbefore described, 


freed pro; 
and passing through the bene? and -— then be lighted, and on the 
cistern or 4 Totag rob med the two sets of tubes, namely, those of 





o! 

and feed rollers; the combination with the p Sev clinchers of a slotted 

~— ; a swinging bracket carrying revolving drills. sewing a 
k with independent wire staples driven om the inside Preto. Sy 

2565. Recucatino Dampers or Borer Furnaces, J. Watton.—Dated 
2let June, 1876. 

This invention consists of aapestiog. apparatus constructed as follows 

for opening and closing the dampers of steam boiler furnaces. Over the 

furnace flue in which the damper works, is a hollow eo containing 

yay piston or ram, to the bottom of which the damper is 





and from the boiler, either Tong pil coils of pipes attached to each end of 
the boiler in the case of the ines 
-ended boiler. In the case of the long boiler the circulation 
through flow and return pipes, or through a large tank fixed above the 
boiler, with space between it and the — = the heat to spread which 
escapes from the “~o of the fire tubes. By this 





mper and ram are kept in their raised position by counterbalance 
weigh A pipe from the steam boiler opens into the hollow c =e, 
pe vabay the course of the said pipe is a spring enter valve. When th 
m boiler is working at its normal p 
thet’. which the safety valve is regulated to bear, 4 7Y damper is ] vert nite its 
raised ition by the counterbalance weights, and the furnace flue is 
_ m, however, the steam in the boiler attains a pressure greater 
that which the safety valve is regulated to bear, the safety valve is 
lifted, steam enters the hollow cylinder and depresses the piston or ram, 
and the damper and the flue is closed or ally closed. On the 
fed of the steam in the boiler being reduced to its normal working 
pressure, the safety valve closes and cuts off steam from the hollow 
theo and the a weights raise the damper and ram, and 
fluo is again ty 
2566. Locks, J. M. Hart.—Dated 2ist Fagan 1876. 
The invention relates to obtaining increased ae A to the locks or 


other fastenings of safos — other de Ee a — a 
3 may 


y which 
blocked, retained, or Gad when locked, and the openings for the 
passage ‘ot the keys may be retained closed for periods capable of regula- 
jon. 
2567. Toorn Bavsues, A. Kent.—Dated 2let June, 1876. 
The bristles or hairs of —e the brush is formed are fixed in a 
“ bristle slab,” by preference of hard wood, which is then forced into a 
dovetailed recess in the handle or stock. 


2588. Rerricerators axp Coo.inc CuampBers, De W. C. Smiley.—Dated 
2let June, 1876. 

There are three chambers—the first is to contain the meat, vegetables, 
or other materials to be cooled. The second is above it, and the interven- 
ing horizontal partition is pierced with numerous ‘oles. The third 
vhamber eontains ice. of ti dair is 
produced by a blower driven by power that draws the ot from the second 
chamber and forces it into the ice chamber; from that as returns to the 
bottom ge! of the first chamber through an opening in the intervening 
> us maintaining a nearly uniform cool temperature h- 
ting chamber. 


2860. Tvurnino Woon, &c., W. Parsons.—Dated 21st June, 1876. 
The invention relates to machinery for t wood and other 
materials, whereby rounds, waves, indentations and other pops tn and 
terns can be given to such materials according to the design or 
lormed on the of a template fixed in the machine, and also orks 
two or more articles may be simultaneously turned of the same pattern. 
2570. Sxares, R. C. Jay.—Dated 21st June, 1876. 
This invention consists of various improvements in roller skates, in 
which the sole plate is fixed, the turning of the skate being obtained by 
the twist of the foot or body in forming a curve. 


won paces anv Strockine Supporters, H. F. Snow.—Dated 21st June, 


The! of novelty of this invention consist, First, in passing cross- 
wise the front and back webbings of braces or s nders through double 
ti loops at the back of the wearer, Secondly in a the front 
wage ¢ back by means of a cross piece, and ing them 
under the arms to the front button of the Cy. or fn them 
together under the arms. Thirdly, in crossing the side webbings at the 
ake k, and from thence under the arms to the front buttons. In apply'’ng 

ese braces or suspenders to —- ladies’ skirts by means of safst; 
ee Lastly, in using braces described in the second part of the spec os 
king supporters, by extending two of the side webbings 
the por and fixing clips or fasteners thereto, which take ho A of 
the edge of the stockings. 
2572. Cuarr-currinc Macutnes, 1. Allcock.—Dated 22nd June, 1876. 

The inventor attaches a roller to two levers, which reverse the action 

A Be paties when the band id of the it gets bet the 














2578. Rautway Baakes, R. A. Easery.—Datet 22nd June, 1876. 

The provisionai specification describes a novel arrangement of agg 
to be employed as a continuous self-acting brake for railway trains, in 
which the longitudinal movement of a wedge, inclined pene. or a bevel 
pro’ from the buffer rods being forward, act upon the 
sliding Pomaectiog bars or rods, to which are connected the re ge ged or 
ine a lever arms, upon which the brake blocks are mounted. 
of syitable shape takes off the brakes and restores them h 
their ‘orm vondition, when the wedge, incline plane, or its equivalent 

drawn. The act of putting on the brake power from the engine or 

ae ong or retarding its motion thereby, or by shutting off the steam 

the engine checking the momentum of the train, will bring into 

play the brake action hoe ony the whole of the carriages fi 

this brake spemseien, either ah pay application from the front pair of the 

wheels of the train grad rear, or vice versa. A guotisten: te 
the engine for enabling th the ra bras to be taken off from the 

ie engine over-run the platform and has to be back owen a 
train has to be shunted back in a siding. sa 
2574. Dicatno Porators, P, M. Bawtinhimer.—Dated 22nd June, 1876. 

The object of this invention is to furnish for the use of farmers an im- 
proved machine for digging potatoes, by which the ground is loosened 
and the potatoes gathered in a rapid and effective manner. The invention 
consists of a cylindrical drum formed by two circular plates or discs upon 
an axle, and connected ther by placed a@ convex 

e between each row of tines, which are narrow and slightly curved. 


with 


drum is made to revolve by suitable m the curved 
tines to rake and gather up the potatoes which have been previously 
loosened by suitably located teeth or ploughs. 


2575. Branxets, P. Jones.—Dated 22nd June, 1876, 
aoyemng to this invention the one end of ne oy is made double, 
80 as to contain an air or water cushio: screw nozzle fi 
oe - n, provii 4 screw n for 
2576. ae Enaings, J. Fe. sy henge 22nd June, 1876, 
The object of this invention is to draw out and lay the fibres of the 


wool or worsted straighter than they have hitherto been laid by the 
avetinels ilies dade et cee a Hes chpally im the adsttiteas te 
carding engine of certain 


ll ered with cards. 
we ‘which the tnveutor calls holding and straightening rollers. 5 


ony. Prope.uino Snips, C. &. de Bay.—Dated 22nd June, 1876. 
The features of novelty’ constituting this inveuldom exe = change of 





u 

a anti of ater water fora bath may be heated in the 
tank, with or without” the 

describes various details, Pistia mm yt modifications, and also the 


— of apparatus constructed on the principle described to other 


2561. Race rm J.W. bey mee 22nd June, 1876. wae ‘ 
e inven’ consists, First, ding gun barrels straigh 
grooves of ers reduced depth scorn the _ ony ot merging into 
the surface of the bore at or near the muzzle, or instead of being straight, 


the grooves be of a wavy, or sinuous form, the curves 
widest at the No breech end : aid eosining straight at the muzzle. The 
invention consists, eoondig: tn 


ment whereby the hammer 
may, if desired, be caused to saeuad 
when the lock is snapped. The 
& folding device — on “ng end of the opening lever 
some breech-loading guns instead of t! » Beyriy knob, w! is liable % 
hurt the arm when the gun is supported on i 


aoe. | Inpta-RUBBER VALVES AND Seats, J. vy Harriss.—Dated 22nd June, 


This Snvention relates to the employment of the elastic pressure 
derivable from india-rubber tubing for closing valves applied to such 
tubing, or for closing orifices to which such tubing is applied as a valve. 
2588. Esecrors, R. Wilson and W. Leach.—Dated 28rd June, 1876. 

The features of novelty iu this invention, which relates to the con- 
cesare omg of asimple form of ejector or apparatus for raising and forcing 
liq sing with the suction pipe in su 
and adinitting the steam in a direct line with the 
is accomplished by having the inlet for the liquid 
of holes surrounding the casing efey ee yep w S einen 
pin» Age the liquid requiring to be as and for the purpose de- 





net. Screw Prore.cers, R. Wilson.—-Dated 33rd ms 1876. 
vessels by means of screw llers one great difficulty 
FR a wma fh the loss of speed uccasioned by what is walled the slip 
of the screw. Now this invention consists in so arranging, constructin 
propellers in certain in to each | in 





in order to e section of the 

that ‘descri "in “the cation of letters patent granted to him in 

bey No, 114, This invention is ———T applicable for propelling the 
fish torpedo and canal boats. The im y for 

direction of the motion of the propellers consists of Sear bevel wheels, 

one fixed on the solid driving shaft which gears into two wheels which 

is Bao motion to the fourth wheel, fixed on a hollow shaft; one pee 
ed ~' the solid shaft which passes through the hollow , to wi) 

second propeller is fixed. 





pty ip deel Tunnes, 7. Clapham and W. Clapham.—Dated 23rd 
June, 1876. 
This invention relates to constructing tunnels with iron re o 
plates and in the ry ye of a tus for lifting, lowering, 
ting the segments in position. it, the apparatus for oweting and 
fi sideways the bottom segments or plates is constructed ame 
mounted on wheels, in the centre of which is formed a boss, through 
which works a strong screw having at the end a ring, in which are fitted 
hooked bolts enw me through the bolt hole of the flanges of the 
segments ; and in a Se ee 
b= = ‘of sens wight and left-handed screws which work in a hollow 
n constructin, ag. Seneets, Sie Fess Swe bettens ongmants ere. Sted 
by ~m labour, and the apparatus is then put in operation; the 
is lowered, springing the two wenly Sed exactly in position with th the 
flanges of rst segments al fixed. The — and left-handed 
screws are then turned and the ents forced sid te =a they fit 
foae tp aan wee the fn of the fixed segments, w: 
ited together. the ogc mpan for lifting a fitting sideways 
the top ae P 


eB pei For purpose a is employed, 
working on rails fitted to the bottom of of Mhe fixed segments. This carri- 
age is made with projecting arms and a boss, through which works a 
screw fitted on a shaft having on the top a bracket ta whieh ate placed 
the top segments. The screw is by a hand wheel for screwing 
up the shaft and lifting in atiaeds the {top segments, which are after- 
wards forced sideways as hereinbefore descri! described. 


2586. ' Winpine uP GARDEN Hoss, &c., A. £. Peirce. —Dated 23rd June, 


18 
A to this p is given to the reel 
or _ ing the appara’ rods from one or 


ni foati, tott 





mal 
tus by cranks and connecting 
more of the wheels. A loose transverse roller over which the hose passes 
on its way to the reel, prevents drag on the hose. 
2587. Prorecnixe Bricks on THE Hack, W. Kemsley.—Dated 28rd June, 


1876. 

According to this invention each hack is covered with a waterproof 
roof extending a short distance on each side beyond the ‘bricks on the 
hack, The s between these coverings or roofs and 

ks are covered by open basketwork or br 


between the 
2588. Supstirvre ror Icr, J. A. ts, —Dated 28rd June, a 
ne solid is melted or o' areas eaeied into a liqui 
or laid over any suitable surface in layers, each con hee 
allowed to om — a aoe and smooth ee Catt 





Smoothness 

cut up by skating, by a hot plate of metal over ‘the opm tomy or 9m 
ad fresh layers. Elasticity is obtained by making the skating floor 
rest on elastic substances. 


26589. Sures’ Loas, W. de Normanville. —Dated 23rd June, 1876. 
According to this provisional specification a screw or rotator in the 

water drives bya wire or cord a tram of wheels actuating an axis to which 

weighted — controlled by yoo are es otae arms Arner od as 

the speed of rotation i indicated 

upon a dial. 

2590. Winpine Cops, J. Combe.—Dated 23rd June, 

This provisional specification describes improvements in the apparatus 
set fi in the specification of a prior patent, No. 2289, in the year 1878. 
2501. Gas, 7. B. Redwood.—Dated 23rd June, 1876. 

This invention relates to certain modifications in the method of apply- 





1876. 


Lteaen tenn? fit into each other so as to gs 





2596. omens oor ng Rricxs, Tives, &c., J. H. Atterbury.— 
une, 

This invention consists of a steam te uw the former 

which bie bel iinp dies 


are dies, and a tal 
or matrices; the cylinder moves in a vertical direction, the piston being 
arevolving screw of varying pitch delivers the clay from a 
hopper on ‘to the table or under dies. 
2507. Suapinc, WELDING, anD Upsetrinc Metat, J. H. Johnson.—Dated 
28rd June, 1876. 
This invention relates to the hydraulic mechanism employed for actu- 
First, of shaping and welding die and the upsetting ram and consists, 
——_ for operating the same in such @ manner as to avoid the 
to the of the die when closed b: 
aneiied wewers: and also of a means for locking the die when pe oe | 
so that a pressure within ter than that required to close it will not 
open it, and for unlocking it with such increased pressure within the die 
without e: bly increased power over that ae to 
constructing hydraulic drawbacks to be em: 
the pcm and welding die and the epustliony saan 
or conduits, one of which connects the inner end of 
with the back end of the drawback cylinder, whilst 
other connects the inner end of the drawback cy der with the 
accumulator or with the pumps. Thirdly, in combining with the shaping 
and welding die and upsetting ram, an apparatus a of a holder 
and a clamp for holding bars orm beet ad close as practicable to the die 








aga’ the pressure req to upset them, such apparatus being 
ag by hydraulic org which may ted ey to the 
to be perform F ly, in constructing an 


bydraae | ae to be employed in combination with the said 
apparatus in such a manner pms oes | 
obtained © to “the whole of the moving parts, 
afforded for the safe and rapid removal at 
Fifthly, of ease pagees in 
before-mentioned 
by a continuously opera’ operating pum , and a 
operating intermittently, the o! ect of 
to maintain the pump in continuous o 


socened tantiiey 


sd packing od faci pean 
ofthat clas machines, to be il ce cennenes for the 
t class in which’ the power is produced 
lied through other mechanism 
e invention being 
tion and ready t% meet the 
Genends upon it, and to relieve it at other times, and while thus 
sapere to maintain a circulation of water through the pu pump chamber 
in combination. Dem of improvements in the application and — 
lation of it reed ve eh in that class of hydraulic machine referred to 
eae the ~-4 , such imp ti sisti 
combining ith the valves of the pump a system of levers and weights 
—— snatimamie as —— et the Fiefined soon oho aoe of = — 
direction pressure uj pump, n interpos- 
between the inlet and outlet valves Pt t the 
when closed, will be held to its seat pressure within 
ber, and when open will permit the free escape of the 
fu on the pump chamber in such a manner as to prevent any accu- 
mulation of air therein, also in the employment of a system of levers and 
weights for regulating the speed of the pumping engine. 
2598. Srapes, SHovets, &c., W. H. Andrew.—Dated 23rd June, 1876. 
This invention relates to the manufacture of spades shovels, garden, 
and hay forks, and similar articles having elongated handles, and con- 
sists chiefly in forming the shafts or handles of steel or iron or other suit- 
able metal, either hollow or solid, and also in adapting certain wood parts 
thereto, as hereinafter described. 


anes. - Seas Fort To Furnaces, B. P. Walker.—Dated 28rd June, 


This invention relates to that description of furnaces or Ban ye in 
from the fuel is aoe from my 4 in lieu = _ lied at or 
m the part of the grate and in Fe ie te tters patent 
po. pa Myron John a dated Srd Pemba 1868, No. 27, 
and te James Milward H olmes and Bernan Piard Walker, dated "the 25th 
November, 1875, No. 4039, and it consists of an im 
of the parts whereby defects incidental to the a when 
in accordance with the a. of the former letters patent 
and anda tion of cost both in and mainten- 
ance is obtained. 


— + aaa Book anp WaLt Paper, F. Tilgmann.— Dated 23rd June, 


This Sacaliile has for its object on the one hand to render the fly press 
more sand a oiding ther = Pw eae by employing on it say, 
paper, and av ereby the every paper separa 

. ae said inventi te, fa for its object to obtain a better 

print form. Moreover this invention 

Ponda IS scams rem tir ats printing to the manufacture of hang- 
ings for the decoration o! vou 


2601. Arririciat Ics, F. Wirth.—Dated 23rd June, 1876. 

The ice manufactured in ice machines 7 the artificial production of 
cold is distinguished from natural ice by its milky colour and great 
age which latter quality renders the px less durable than na‘ 

but this invention obviates this difficulty. 
2602. Lockine Tizs, F. Ravenscroft.—Dated Ren June, 1876. 

This invention deals with the box or mould used in the manufacture of 
encaustic and other tiles and quarries, and the bottom plate or plunger 
of such mould. One or more slides of steel or other metal or wood are 
made to fit into grooves or slots cut through the sides of the mould or 
box, in which encaustic and other tiles and quarries are made or stamped, 
and also in the bottom plate or plun of the mould and to ide in and 
out by lever worked by hand or o tbcrrse a y be convenient. The 
slides are pushed or drawn ides of rod mould and wholly or 
ep ae eee Gaden tte tee te prior to the tile being 
made, and they then keep each other firm in their proper tions to 
receive the dust or clay. When in such position the tiles project above 
the surface of the bottom plate sufficiently to form the under cut or other 
grooves, and these are either in straight or curved lines or of any shape 
and depth required. The tile is stamped or made dn tho unasl we and 
then the slides are withdrawn and the tile removed in the enlineny 
manner. 


2603. Bast Furnaces, D. G. Hoey. 





pomp, a supplemental 


ent 





pen 1 24th June, 1876. 
increased 


This invention has for its object pro facilities for 
porary J or the hot blast yom F to blast furnaces for 
it 


ishing the liability of the apparatus tv injury or deterioration from 
the effects of the hot blast, for ascertaining when any part of the appa- 
ratus a deranged or not in proper wor! Snien and for effecting neces- 
: Soy og ay im , interrupting, or impairing the working 
of the 
=. Rowen Skates, S. Nowakowski and J. J. Baranowski.—Dated 24th 
une, 

This invention consists, First, in the means by which the axles of the 
direction. 


a curvilinear 

ich permits of adjusting the distanco 
between the Send pairs of = lig so that fewer sizes of skates are required 
to suit the various sizes of the feet of skaters. 

= aaa anv Raisino Suips’ Boats, G. G, Lawrence.—Dated 24th 

‘une, 1 

The inventor suspends the boat from davite which are hinged to the 
side of the vessel, and are provided with jaws which =~ with links 
attached to the boat, Each ome: - vided with two ro) When the 
boat is lowered one rope is ha’ tight and the other "aidbenell, the 
effect being that the jaws are bn permitted to open and to release the 





oe Sewina oe pe A, D. Turner.—Dated 24th June, 1876. 
ional fication describes means of actuating the shuttle, 

BR 0 of actuating the top feed, and an improved take up. 
2607. Dritiinc or Borie Rock, J. Vivian.—Dated 24th June, 1876. 

According to this invention the vertical tubular boring rod of a rotary 
diamond deill is mounted in a bracket that can slide haninentoiey on the 
end of a carriage. It is driven by a bevel wheel, through the boss of 
which it can slide, and which receives motion through other bevel gear- 
ing from the driving shaft. The u ihe spaer end of the boring rod runs in a 
cross-head which can slide w wn in vertical oe and Ngo is 


connected Yeon yn. its, ayo for balancing th 
b- on the same ; the u} Upper end the rod 
a force pump on 


pep owner bb etm: 


connected by a Teds union and flexible pipe 








eeu 
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the carriage which also has a chain barrel driven by the before-mentioned 

“driving shaft for raising up the rods out of the bore hole. 

2608 Maxvar Screw Prorewwers, W. J. Watts,—Dated 24th June, 
1876. 

The features of novelty of this invention consist in constructing a 
screw propeller, actuated by hand by fixing on the main shaft of the 
“propeller a pinion gearing with a whee} keyed on a dri shaft which 
receives motion from a fiy-wheel, either keyed on the said driving shaft 
or fitted on deck in the case ofa Also in actuating the 
driving shaft aforesaid, by connecting it by means of mitre wheels to a 
vertical shaft fitted with a fly-wheel. 

2609. Mixcine MACHiNes, J. M. Drowyer.—Dated 24th June, 1876. 

The invention fer which the iiventor makes an application consists in 
an improved mechanical arrangement by means of a combination of 
combs and a double series of revolving cutters, which are superposed and 
actsimultaneously in a reverse way, ee bear weee aoe thi ‘h the combs 
during theiraction. The cutters and combs above mentioned are smooth 
and fiat in their surfaces with sharp angles. 

2610. Breecn-Loapine Firt-arms, LZ. 0. Thaver.—Dated 2th June, 1876. 

This invention relates to breecii-loading fire-arms, in which the breech- 
block is opened and closed by the means of @ lever, and consists in the 
novel arrangement of the parts as follows :—The striker, tumbler, main- 
Spring, sear spring; trigger, lever, and hammer, are attached to the frame 
and all removed together by the unscrewing of one pin. The downward 
action of the lever brings down the breech block, throwing ont the 
cartridge, and by ‘the same movement half cecks the gun. The side 

eras necessary te bring the weapon to full-cock, and acts as a pivot 
and axis for the lever and tumbl e inspring, upright, detach- 
whle; and the sear spring being held in their places without any screws. 
The novel attachment. of the frame V, by a tenen in front and a single 
screw traversing it in rear. Ry means of the half cock, the rifle cannot 
-be fired while loading or closing the breech, 
2611. Awneatinc SHeet Iron Pvates, £. S. Morris, B. E. Morgan, and 

D, Rekards.— ath Jame, 18TH. 

This invention consists, First, in substituting steam heat for fire heat in 
annealing sheet iron plates; and Secondly, in apparatus fer effecting the 
steaming. said apparatus consists of a closed vessel which is sup- 
plied with steam, and has openings for the i duction and withdrawal 
of the plates, which openings are closed by doors, 

2612. Carvine Evorves, J. H. and J. Kenyon. —Dated 24th June, 1876, 

This invention consists, First. im the taper guides placed between the 
main cylinder and the doffer, and coming close to or touching the wire of 
the card fillet. “Secondly, in the application of a plate which fits in the 
angle space between the main cylinder, the doffer, and the last finishing 
or clearing rolier. Thirdly, in the application of one or more wings or 
plates to the ends of the main cylinder, te blow away the fibres. 
Fourthly, in an improved mode of constructing and clothing the top flats 
to increase the carding surface. 

2618. CLosrsc axpd Urrxtnc Port-HOLeEs, R. C. Smith.—Dated 24th June, 
1876 








The features of novelty which constitute this invention are, First, the 
port shutters and the meaus for operating the same, also raising a shield 
nto an inclined position in front of a gun fired from a position other than 
through port-holes as set forth. Secondly, the fixing of the shutters by 
means of electro or other magnets, as set forth. 
2614. Manure, J. H. Johason.—Dated Ath June, 1876. 

This. invention relates te a process for manufacturing assimilable 
manure by means of leather, remnants of leather, horn, feathers, and in 
general of nitrog bstances of animal origin. The process is based 
upou three distinct operations, hereinafter described, more particularly 
as applied to leather, bui which are applicable to the treat t of other 
similar neenpeuame subst , and it ists, First, in immersing the 
leather .in.a of sukphuric acid diiuted.with water, or in a similar 
bath holding in Solution sulphates or other mineral salts, such, for 
example, as sulphate of alumina, alum, salts of manganese, and the like. 
Secondly, in submitting bst under treat t—which, during 
the immersion herei ‘ore referred te, has absorbed, say, about 50 per 
cent hy weight of the solution—to a heating process under the action 
a current of steam. . Thirdiy, in the reduction to a pulverulent diti 














26. Rovine anv Spryntse Woon, W. Whiteley.—Dated 26th June, 1876. 

is relutes to her improvements on an invention granted to the 
inventor, bearing date 2Ist May, 1874, No. 1804, to obtain a like object. 
In this present invention he simplifies the spinning action and effects it 
in a ‘more convenient and economical manner, by employing recipro- 
cating or travelling delivery roller and condenser bobbins or equivalent 
apparatus. 

2629. Inrants’ Feepiyo Borries, FE. Collins,—Dated 26th June, 1876. 

This invention consists of the improvements in manufacturing infants’ 
feeding bottles hereinafter described, and which are made more economi- 
cally and durable than hitherto. The inventor thus describes his inven- 
tion: In shape it is conical, and made of tin or other metal, tin preferred, 
at its Mo part or aperture is screwed a ring, and this is screwed either 
interiorly or exteriorly; and upon or into this is fed a metallic stopper, 
the india-rubber tube that is ordinarily used passing through the centre, 
or he may.cmploy a stepper made of wood and cork at its base, with an 
india-rubber washer upon the check or seat, for additional security in 
this case the screw may be dispensed with. By these means he con- 
structs.a feeding bottle that is durable, light, economical, and from its 
shape readily cleansed. 

26380.. Bioop-Atscmes ror Dyrerno, PRINTING, AND EXAMELLING FABRICS 
anp Sunstances, C. 7. Kingzett and M. Zingler.—Dated With June, 
1876. 

This invention mainly consists in carrying out the objects above set 
forth, of treating defibrinated blood with a certain volume of turpentine 
or resin oe or any other hydrocarbon, which developes peroxide of 
hydrogen by a ion of oxygen, and ng a current ofair through 
the mixture heated to about say 60 deg. Fah., or to any desired tempera- 
ture, or the inventors use the antiseptic described in Kingzett and 
4ingler's patent, No, 274, January 24th, 1576. 

2631. Wire Drawine, W. M. Brown.-- Dated 26th June, 1879. 

This invention consists in —— the wire from the draw plate upon 
a drum which dips in water or acid and water, and thence to a second 
araw plate without annealing. 

2682. Trxs, Tene, AND Meta Pxaras, R. J. Hutchings.—Dated 26th 
June, 1876. 

The employment of rolls driven by bevel gearing in grease pot and metal 

t : rollers in grease pot covered with felt, india-rubber, or like material. 

ure to rolls yd ong by springs. Covers used for grease and metal 
ts Finishing plates by conveying them directly from metal pot to 
ted chamber without exposure to atmosphere. 

2683. Arr ConpENSERS FoRSTEAM Evyaies, D. Grieg and M. Eyth.—Dated 
26th June, 1876. 

This invention refers toa novel method of condensing the exhaust 
steam of steam engines, especially applicable to portable, traction, and 
steam ploughing engines for the purpese of partly or wholly saving 
the water thus obtained, and using it over again as feed water for 
the boiler. 

2634. Sroves, H. L. McAvoy.—Dated 26th June, 1876. 

The invention relates, First, te a revoluble cover for th» exterior casing 
of the stove connected with a revoluble cover to the magazine, the said 
outer cover being provided at one side: with openings for the reception 
of mica or other illuminative substance, and at the other with a hinged 
door placed opposite a se pe | door in the inner cover or cover to 
the magazine, through which doors the fuel is entered, the intention 
being to allow the said doors to be brought to the front when the stove is 
to be supplied with fuel, and then to be turned to the rear, exposing the 
mica windows to prod agreeable illuminative effect. The invention 
relates, Secondly, to other elements designed to increase the illuminating 
surface of the steve, also forming a \eend of the exterior casing, consisting 
in doors formed of horizontal bars, adapted to receive mica strips or strips 
of other illuminative substance, in the existing between them, and 
the whole constructed to slide circumferentially of the stove or being 
hinged to open outwardly from the central front part thereof. The inven- 
tion relates, Thirdly, to improvements in the bed for the fire-clay. The 
invention relates, Fou’ , to. certain improvements in the grate of the 
stove. The invention relates, Fifthly, to certain improvements in the 
magazine or that partof the stove in which coal is stored, and from 
soap) it is fed by pied to the crate; and to the manner of suspending 





fore. +i 





by means of a Carr's disimtegrator, or any other suitable apparatus, of the 
nitrogenous substance eo operated upon. The powder thus i 
- when dissolved quickly becomes putrescible as soon as the 
it contains b t d 
2615. Preservine Pencius, &. Walkington and J. H. Broscomb.—Dated 
24th June; 1876. 

Reveptacle is attached to a slate by a spring, and when raised out of a 
recess in the slate the pencil may be taken out or put in. " 

2616. Rassuse Sunken Vesseis, J. H. Rutherford. Dated 24th June, 
1876. 

This invention relates to the apr t of hy power to the 
raising and recovering of sunken vessels and other bulky objects, and 
consists in a novel arrangement of apparatus which will admit of» being 
floated over the sunken vessel, and connec! to by lifting chains to 
serve as.a sustaining platform for resisting the strain of the su 
vessel on the connecting chains when they are drawn taut by the action 
of the hydraulic lifting apparatus. 

2617. FLexiie Courtine, J. Strick.—Dated 24th June, 1876. 

The novelty of the invention consists in making a flexible tube out of 
two or more spiral k of steel ribbon or wire. which is designed for 
use as a flexible and elastic couplingfor bands, cords, straps, and the like. 


2618. Rotter Skates, H. Gecister.—Dated 24th June, 1876. 

The axle is carried by a ball working in a cup fixed to the foot-stoc 
and is connected to it by a pin passing loosely through the ball and fix 
on the cup, or vice versa. This pin points in a direction forming an 
oblique angie to the foot-stock. Modifications are described showing the 
axle fixed to the cup, and the bracket attached to the foot-stock working 
in it. A chamber is bored in the periphery of the wheels, and a needle 
with cotton twisted round it and saturated with oil is placed in it, and a 
brass plug fitted so as to close up the hole with the wheel’s surface. The 
eup and ball are oiled in a similar manner. 


2619. Bate Tiss, D. C. Lowber. —Dated 2th June, 1876. 

This relates to improvements on the inventor's former patent, No. 1346, 
of 1868, and consists ina mode of soldering the ends of the metal wires 
forming the tie, instead of twisting them to prevent their being undone 
without cutting. 

2620. Sopa anp Porasn, G. J. J. Wells.—Dated 21th June, 1876. 

This invention consists in charging the farnace with slack, sulphate of 
soda, and lime mud, and when these have fiuxed, in stopping the revolver 
and pouring in a sufficient quantity of limestone to pletely extract 
the sulphur, ani to leave a little caustic lime to aid in the future lixivia- 
tion. 

2621. Gotp anp Sriver, ann Browze Parsts anv Ivks, M. Zingler.— 
Dated 24th June, 1876. 

This invention consists mainly as follows :—Having dissolved vegetable 
or anima! albumen in a sufficient quantity of water, in the proportion, say, 
of one or two parts of water or more, or having made a teas of albu- 
men with any oleaginous matter, some of this liquid is incorporated with 
say one part of bronze or gold leaf, or any required colours. To keep 
same from putrefaction, a small quantity of antiseptic is added (in 
ference Kingzett and Zingler’s patent antiseptic, as described in their 
letters patent, No. 274,:a.p., 1876), and it is afterwards stored in suitable 
air-tight vessels. 

2622. Currine Learner, C. Denhain.— Dated 24th June, 1876. 

This consists in machinery having a bed or table for the leather, which 
is subjected to pressure by a descending plate, actuated by screw, levers, 
or weight. The leather is cut by a knife sliding in a groove al th 
edge of the table. An adjustable gauge and self-acting feed is provided. 
2623. Kxire ror Orenixe Tix Cans, E. E. Knox.—Dated 24th June, 
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1876. 
This invention consists in providing the knife or opener with a gauge 
or gitide so relatively to the blade, as to enable the tins to 


opened by cutting round the sides at a short distance below the top, 

whilst the tin is standing in an upright position. 

sais Lockine Posts anp SigwaL Apparatus, N. H. Holst.—Dated 26th 
uné, 1876. 

This invention relates to a simple and efficient combined interlocking 
arrangement for points and signals on railways, whereby the points are 
readily locked for either one or the other of the adjoining lines, whilst, 
at the same time, the signals are mude to indieate either by day or by 
night whether the pony are locked or not, and for which of the adjoin- 
ing lines they are closed and locked. 


aot. Paps ror Dampexixc Paper, H. J. Haddan.—Dated 26th June, 
876. 


A pad of porous material holding water, having an impervious back, 
and sometimes impervious margins, 

2626. Forprnc Stats anp Tastes, B. J. B, Mills.—Dated 26th June, 1876. 

The top of the article is formed of two pieces of wood hinged together 
at the centre. On the underside of the top are fixed three pieces of 
leather with butten holes therein into which three legs fit, such legs 
being connected together at their centres. 

2627. Wasuinc axp Drytyc Woot, EF. D. A, Mawrice and C. Hoyle.— 
Dated 20th June, 1876. 

This consists of a fan for causing a current. of hot or cold air to pass 
Pereagh the wool after leaving the squcezing rollers, which current is 
dis ted by means of a suitably formed revolving drum or beater, and 
oer or chest over which the wool ‘is carried on a travelling apron or 
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2625. Liquip Meters, A. V. Newton.—Dated 26th June, 1876. 

The invention consists ef a liquid meter in which there is.a free 
continuous outlet through the valves and a free admission of the liquid 
under pressure between the heads of the pistons through the agency of 
the valves which are operated by the pistons, the liquid being admitted 
to. and discharged from the fypnnere by the pistons, 

a ee Roaps anp Footrways, J. K. Collett.—Dated 27th June, 
‘ 


This jinvéntion has for its ultimate object the improvement in the 
pavement of roads and footways so as to increase the durability of such 
pavement and render its surface less slippery when moist. This the 
inventor to effect by the use of wood, iron, asphalte, tar, pitch, 
and gravel in two ways as follows, the immediate object being to produce 
a surface partly of wood and partly of asphalte, or tar, or pitch, combined 
with gravel or other similar substances. In the first place, he proposes 
to prevent the crushing effect upon wood produced by the passing of 
heavy loads over its surface by making the wooden blocks circular, and 
by each one with a band, ring, or ferule of iron hooping, either 

or otherwise, of about 1}in., more or less, in width, and placed 
around and ator near its top ed, The blocks so bound are placed in 
rows upon a bed of concrete in usual way, and the interstices filled 
with asphalte, or with gravel, stones, clinkers, or other similar material, 
and tar or melted piteh. The blocks are formed with the grain in the 
direction of the axes of the blocks or prisms. In the second place, he 
proposes to make the pavement by using blocks of wuod bound or other- 
wise, and either circular, square, or of any other convenient form, placed 
in rows alternating with rows of asphalte, or pitch, or tar and gravel, or 
other similar substances, the we laid at right angles to the r0ad, 

longitudinally with it. 


‘ 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

_THERE is somewhat more doing this week in marked bars and 
high-class plates. Mills which last week, and for several previous 
weeks, were very short of orders of this class have, since my last 
report, been kept fairly going, In such cases the prices are those 

’.own quotations, and are fixed upon the basis 
of £9 for marked bars, with £9 12s. 6d. for the make of the Karl of 
Dudley. Some medium qualities are likewise in better request ; 
the galvanisers being more di d to buy sheets. 

Australian advices delivered on Monday contribute to that end. 
Throughout the month prior to the despatch of the mail, there had 
been considerably more done in galvanised sheets than for some 
months before. The well-known Staffordshire brands, the Gospel 
Oak, the Emu and the Orb, had all alike been selling. Prices had 
greatly improved for ordinary kinds, since only £26 to £26.10s. 

d been got for 26-gauge ; but higher Gualities bad strengthened 
somewhat, £27 5s. to £27 lis. even £28 10s. per ton having 
in such cases been realised. Other kinds were not in much better 
request at the Antipodes. But there are galvanisers who are doing 
an increasing business on account of the Cape. Their requirements 
for that market, added to their buying for Australia, contribute to 
make their purchases this week of greater value than those last 


A few bridge and girder makers were likewise in the market in 
Birmingham and Wolverhampton, but their purchases were for 
only small lots, the uncertainty overhanging the Eastern question 
keeping large tr cti in abeyance. Purchases were made at 
very low rates, though not at rates so low as those which, in 
exceptional instances, prevailed a week ago. The low quotations 
of certain makers at that time brought out orders which have met 
immediate necessities in a few instances ; and the result has. been 
that the minimum quotations are advanced 2s, 6d. per ton. — Quo- 
tations were scarcely ever more irregular in Staffordshire than they 
are now. Makers’ prices vary from week to week in not a few 
instances, notwithstanding thata few leading houses firmly adhere 
to their published “‘lists.” ‘The conviction is general that higher 
prices will have to be given, but in Birmingham to-day, or in Wol- 
verhampton yesterday, was there a general concurrence of view 
that these higher prices will spring from the prevailing basis, On 
the cuntrary, buyers did not hesitate to express their conviction 
that in the matter of prices, bottom had not yet been touched, 

In this view they were somewhat ened by the lower 
rates at which some qualities of Cleveland, and Lancashire and 
Derbyshire, and South Yorkshire -pig iron might have been pur- 
chased. The greatest reduction was perceptible in the products 
of the two first-named districts, atid averaged upon the week from 





6d. to 1s, per ton, 





A wages arbitration before Mr. J. Chamberlain, M.P., between 
the Cannock Chase colliery owners and their colliers has resulted 
in bringing the wages of the-Cannock Chase colliers to the current 
level of the wages of the colliersin the other portions of the South 
Staffordshire coal-field, ‘This enables'a reduction to be d in 
the price of Cannock Chase coal. ‘The immediate effect upon the 
pred or has been a little better inquiry for Cannock Chase fuel, 
which now stands at, as the average price of deep and shallow 
coal, 12s. per ton. 

Since July, 1874, the employers have had to pay at the rate of 
3s. (id. per day, or “‘ stint,” when best deep coal has ‘been! 15s, per 
saleable ton; and, whatever may have' been the rates at which. they 
have been compelled to sell their coal, they have ever since been 
tied to the agreement, which moreover e the minimum rate of 
wages 3s. per day. By the new arrangenient, not only is the scale 
to be regulated by the average prices of deep and shallow coal, but 
the day is henceforth to be what is known asa holer’s day; the 
minimuw is to be 2s, 9d., and the agreement is to last only for six 
months certain, and then to continue, subject to six months’ 
notice. _ Whilst the rate of wages rose or fell with the price of best 
deep coal in the proportion of 3d. per day in wages, for each 1s. 
per ton in coal, under the new award the rate of wages will rise or 
fall in the proportion of 14d, per ton on the average price of deep 
and shallow coal, 

The annual meeting of the South Staffordshire Ironmasters’ 
Association held here to-day, Mr. J.P, Hunt, chairman, . 
a report of the year’s work and a statement of accounts were 
adopted. The report showed that the attention of the association 
had been largely devoted to watching the interests of the trade 
touching new railway bills and the levying of freights. The canal 
tolls between North and South Staffordshire had been, reduced 
dd. per ton, and the revision of the internal railway rates of the 
district had been promised. The trade was recommended to sup- 
port the Mill and Forge Wages’ Board. The accounts showed 
receipts amounting to £264. After defraying all liabilities there 
would be a favourable balance of £12. 

Now that all the appeals against the | d Mines’ 
rate for the Tipton District in the ensuing twelve months have 
been heard and considered by the commissioners, the arbitrators 
appointed under the Act have made a final award. The maximum 
payments are as high as, for fire-clay and limestone, 3d.; for, irep- 
stone, %d.; and for coal and slack 6d., all per ton, But the 
collieries of the district are classified under six schedules, Thereby 
the payments are graduated according to the benefits derived from 
the working of the Act by the colliery owners, the rate tapering 
down to,.a minimum of 1d. a ton for fire-clay and limestone ; 3d. 
for ironstone ; and 2d. for coal and slack. , 

With a view to enforcing liability where liability has been in- 
curred, the Mines’ Drainage © issi s have p d a code 
of bye-laws under the terms of their Act, and will seek their 
authorisation at quarter sessions. The commissioners’ experience 
has satisfied them that there are people who let down water into the 
mines who yet escape liability, For example, shallow minerals are 
sometimes got over no very extensive areas, and the surface 
allowed to drop in, and there is an end to it. Such subsidences 
b a receptacle for surface water—in reality create ds. 
These people, amongst others, by the terms of the propose! 
laws, will be legally bound to contribute to the expense inci- 
dental to the ridding of the mines of the water which they have 
contributed to send down. { 

It is understood that, notwithstanding that the Oldbury district 
has cut itself off from the operations of the Act, still that the 
colliery proprietors tbere will have to bear their proportion of 
the expenses incurred by the Mines’ Drainage Commissioners before 
their petition was pr ted 

There is very little change to report in the general trades of this 
district. 

The Patent Nut and Bolt Company show a net profit on the 
year of £34,243, This, with a balance brought forward, makes a 
disposable surplus of £37,{90, which it is proposed to apportion— 
£28,000.as a 10 per cent. dividend for the year, £5000 to the 
reserve fund, and £4990 to next year, Kc. 























NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Tue iron trade of this district is still without ——- so far as 
any improvement is concerned. Although a few odd lots of iron 
are being sold, the market generally continues in a most inanimate 
condition. Consumers seem mostly to be covered for a considerable 
riod ahead, or are still holding back for lower prices, and neither 
sei ietors nor founders are in the market for anything but 
very small parcels of iron, The chief anxiety of sellers now 
to be to secure forward orders at about present rates, and isan 
indication of the gloomy view with regard to the future which is 
taken in some quarters, I may mention that one of the Lincoln- 
shire houses doing business in this district has offered to contract 
ap to the end of next year at a little over present prices. There is 
a continued want of regularity in the pee quoted in the open 
market, and North-country iron is still being purchased here at 
very low rates. 

In the position of Lancashire makers of pig iron there is no 
material change to notice. The amount of business they are doing 
in this district is still confined to the most limited proportions, 
whilst their prices are the same as those last given, the quotations 
for delivery intofthe,Manchester district varying from about 56s, 6d. 
to 57s. 6d, per ton for No. 3 foundry ; and 54s. 6d. to 55s. 6d. per ton 
for No. 4 forge, less the usual of per cent. The long continued 
depression in the trade is, however, making itself felt in the dis- 
trict, and I am informed that it has been resolved to place the 
affairs of one of the large iron-making companies in this district 
in liquidation. The struggle with of them is at present a 
severe one. The greater portion of the plant of this district is 
now lyingidle, and Lancashire smelters adhere firmly to the policy 
of keeping out their furnaces rather than accept unremunerative 
business, 

The Lincolnshire houses are still doing very little in this district, 
and prices nominally are without change. 

Middlesbrough iron offering here continues weak in rice, and 
makers of the better classes of iron are not so firm as they were. 
Choice brands, which were being held for 1s. to 1s. 6d. per ton above 
the market quotation for G.M.B.’s, can now be bought at about 3d. 
per ton above these prices, which for delivery into the Manchester 
district range about 9d. per ton for No. 3 foundry, 538, for 
No. 4 foundry, and 52s, 3d. per ton for No, 4 forge, but for imme- 
diate delivery and cash, brokers are willing to take a trifle less 
than the above figures. 

In the finished iron trade there is not much doing, Founders 
and forge proprietors complain that they are securing very few 
new orders, and in the majority of cases amy not sufficient 
work on hand to keep them going full time. Prices are not quite 
so firm, as makers seem more anxious to secure orders, and North 
Staffordshire firms are pushing their bars in this district at prices 
for delivery ranging about 17s. 6d, per ton, Wancashire and 
Middlesbrough bars delivered into the Manchester district can also 
be bought at. about £6 15s. per ton. 

Although some of the engineering shops are fairly employed, 
there is a good deal-of keen competition for orders, Asan instance 
of this, I may state that for a large order for cotton machinery 
recently given out, the successful quotation was some 30 to 
40 per cent. below the prices asked by one of the largest firms in 
the district. Gt 

The coal trade generally continues in a depressed condition, and 
as colliery proprietors do not care to stock in the nt condition 
of the market, very few of tho pits are working full time—in many 
cases not more than about seven days to the fortnight. ‘With the 
exception that engine fuel, owing to the depressionin the round goal 
trade, is less plentiful, and therefore not quite so.low.in price as 
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it has been, there is very-hittlé /niaterial change to notice. Beat pasvinus week, but the businesnde yet far’ from being ona satisfac: ing to secure brisiness here by offering prices which re cut extremely 
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coal’moyes off véry slowly at about late rates, a éommon. coal con- 
tinues a drug in the farkét. Good Arley coal at the pit’s mouth 
can be-bought at from, s. Gd. ta 10s. Gd. per. ton, and Pemberton 
four feet, 8s, 6d. te 9s., per ton, but common. coal varies very con- 
siderably in price, the quotations at yond ov mouth ranging from 
(8, 6d.'to'8s; pér ton, according to quality, and for g00d orders 


very low rates are accepted. rey at the pit’s mouth is quoted 
at 5s. to Ds. Gd. per ton, dnd ordinary, slack from 3s. to 3s. 9d. 
per ton, 


»The shipping: trade .continues very dull In -bést coal there is 
only-a — 9 buriness doing, and common coal is. stil) being offered 
at Liverpool at exeeedingly-low prices, on Bus nitail 

THE NORTH OF ENGLAND. *'*;., 
(From our own Correspondent.) 

UnrimrcaTep ‘duluess, ‘continues "to) perraite tlie gr) 'tradé| of 
the Cleyeland district. No sign or token of improyementis, yet 
apparens. i i 

Ot the: weekly theeting of the: irom*and*allied’ trades held at 
Middlesbrough on Tuesday,.the attendance was up’to the average, 
but the amount of business: actually done ‘was ‘very insignificant, 
Mokers quoted No. 1 at 48s, to 48s. 6d.; No. 3, 45s. to 45s. 64. ; and 

o. 4 forge at 43s. to.43s, bd. Business was, however; done at 
rather less than these rates, and_ it ig quite a matter of eommon 
knowledge that contracts for small supplies of No. 3.and No. 4 
have been done at fully 1s, to 1s. 6d. per ton,less. _It.is expected 
that. another month of ‘six Weeks ‘will induce a better inquiry on 
continental agcount, but little can be hoped, for.from. that quarter 
uhtil the navigation séison*has fairly opened. Inthe meantime 
the home demand is fairly brisk, and Cleveland iron, on account of 
it’ greater cheapness, iy meeting with a’better*demtnd day by day, 
relatively to the iton df other distficts, : a 

Mr. ©. E. Muller, of Middlesbrough,one of thé principal’ metal 
brokers and exporters in the North of England; ias: obtaimed pos- 
session of the Erimus. Ironworks, which were constructed about 
four years ago for the facture of finished iron’by the Danks 
process, Mr. Muller proposes ite take steps. for 'a speedy restimp- 
tion of the works, which have been altogether idle, since the failure 
of thé Erimus Iron Company took place some two yeaxs ago, 

There is no changeé’for the better in the finished jron trade. It 
is, however, expected that, an accession of. orders will shortly be 
veceived, and in view of the probability of the inquiries and specifi- 
cations now in circulation leading to business, the Stockton Rail 
Mill Company’s works will shortly be put,in operation; ab least to 
aw partial extent. 

Iron sbipbuilders are fairly well employed as a rule, but-in some 
yards there is quite a'pressure of work going f platers’ 
labourers on the Tyne have recently. been moving fora rise of 
wages, and'at-some yards their demanils‘have’ been compliéd with. 
At the Walker Shipbuilding Works of Messrs Walker and Com- 
pany; where the men are employed on what is known as the comer 
work system, the employers have met, the ‘men’s demand by pro- 
. viding an extra lahourer for each squad, and this arrangement has 

been acvepted; this basis of settlement has’regulated the other 

yards at Walker and Wallsend. At the Tyne iding Com- 
ny’s works at Howden the men who were employed by, time 
ao received an advance of 2s. per week, making their weekly 
earnings 30s, instéad of 288,» At the works:of Palmer's Company 
at Jarrow the platers’ lab s haved ded: to bé jput'on corher 
work, but the platers.themselves object’ to the demand of ‘their 
labourers, whese notices, hewever, have not yét expired." 

The River Tyne Improvement report for the year 1876 has been 
issued this week. It shows that the gross revenue.of.the» river for 
the year was £186,818, being an increase of £8195.over the revenue 
of the preceding year, so that in spite of the very unfavourable 
condition of trade generally, the shipping trade of: the Tyne in 
1876 was better than it had ever been before, On the improve- 
ment of the Tyne £89,787 had been expended during the year ; 
on the Tyne piers; £19,995 > op the Coble Dene Dock, £59,877 ; and 
on the import jetties in the dock, £161. Ihe total quantity of 
material raised by the dredgers during the year. was. 1,552,000 
tons, at an average cost of 4d, per ton; and the average ‘Size Of 
vessels frequenting the port’had increased ‘from 305, tons in, 1875, 
to 319463 tons in 1875. The total 
the Tyne in 1876 was 7,138,639 tons, of which 2,705,794 tons were 
sent coastwise, and 4,432,845 tons were sent oversea. .The mort- 
gage debt of the commissioners on all fands is ‘over three millions 
sterling. cientaios 

The condition of the coab trade‘ is decidedly worse than it_has 
yet been. Coalowners are finding an increasing difficulty in making 
ends meet. The experience of the oldest men-in the trade dées 
not extend to a time of more serious depression... At the Wheatley 
Hill. Colliery, the whole of the menthave received notices to termi- 
nate their engagements in a fortnight, . ee is.only a week. or two 
since the owners of this colliery closed their-pits.at Ludworth, and 














the stoppage of the two collieries will throw idle about «thousand | 


menand boys. Other collieries have practi been. closed durin 
the last few days, both in Durkiam’ and Northumberland, an 
there is much reason to fear that. this. unpropitions. state of affairs 
will get worse. The quantity of coal now raised:in these counties 
is much less than it has been for the last two or three years, 

The engineers, machinists, and turners empléyed im several of 
the works on the Tyne, an@ notably at the’ works of Messrs. 
Palmer, have given notice for an advance of 2s,..per. week; The 
average weekly wage of these mén; hasbeen ubout'29s. for some 
time; and this, they claim, is less than the wages.paid elsewhere 
in the-North of England for the ‘same élass' of Work; The ship- 
building and marine engineering trade of the Tyne is.new so brisk 
that it is probable this demand willbe complied with, at least for 
a time. a ‘ 

The chemical trade of the Tyne is on'the whole tolerably: well 
employed, and it is gratifying to find; from statistics issued. within 
the last two or three days, that thie extent of. business done during 
1876 has been greater than that of any, previous year, Of" Soda 
crystals, 106,633 tons were exported in 1876. . Ofvalkali-aud soda 
ash, 81,736 tons ; of bleaching powder, 23,738 tons; and of caustic 
soda, 6728 tons, making altogether about 35,000 tons: more than 
the exports of any previous year. ‘Thé'prices obtained for this 
enormous produce have been very. unsatisfactory, but yet sufti- 
cient to enable manufacturers, in the’ majority of ‘cases, to make 
ends meet, - - ‘ “Weise 

The mineral traffic receipts of «tle North-Kastern’ Railway for 
the past week have been £670 less than’ the’ receipts, for. the 
corresponding week of 1876. 

At Windlestone Colliery, which they have been engaged in 
winning for the last three and a-half years, the Messrs. Pease, 
of Darlington, have just found the Harvey seam at a depth of 
126 fathoms ‘from the surface. The total thickness of the ‘seam 
is 6ft.. din., but it’ is interstratified with land'to the extent of 
Jéin.; thus considerably reducing| the vali of ‘thé seam.’ The 
oak has ‘been tested//and found excellent for’ steam purposes! ©’ 
. At Broomside’ Golliery® the miners -have received a fortright’s 

yinerit; but the pits will onl coe thrown 


idl rity tes hi 1 of certain tions-‘in 
idle temporarily pen the completion ‘of c rations -' 

the * agen and haipstedd, which are likely to extend ‘over. ‘some 
weeks, | ( ) Mort l wees to-dne F 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) ; 
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ceding, § The ‘improveme 


watrants, which for several weeks have enya my es 
‘were declining in ‘prices. ee . , 
there has been a thir demand ‘at Revit i "¢ : 


uantity of coal taken from, 





tory footing.. Our exports of-pigs-are considerably larger, but they 
fall short of , those despatched at this time last year, exhibiting 4 
total decrease since Ohtistmas of over 6000 tons, The, imports of 
English, pigs, on the ofher hand, continue very large, and Cleve- 
land iron is, almost weekly increasing.in favour with our manufac. 
turers, Large quantities of pigs ave being re; ly added to stock, 
arid we Imay-fairly infer that from ‘thestéadiness with which the 


py ny toy is maintained, ironmusters believe in-the future they 
Ww 


e able’ to dispose of their stocks at a profitable figure. 


On Friday forenoon business was done in the-warrant market }, 


quietly jat 56s, $d,.twenty-five days. ‘There was no market in the 
afternoon, on account of: the funeral of the late Mr. Merry. 
Monday’s market opened with. sellers: very «firm, and buyers also 
held ‘back, but«the latter ultimately gave way to the extent of a 


few pénee, and business was cn in — bene Uy acl cash, 
and 56s, 104d. one month ; while in the hemnaer i the prices paid 
were oa! 108d. cash, andl 578. one north, On Tuesday the market 


wags searcely, so, firm, but there was 4 fair, business at 56a 7}d, 
cash, and sellers afterwards made.a,stand.for more. money; On 
Wednesday the market was quiet with business at 56s, 6d. cash 
and ws. 74d. one.month open. To-day+-Thursday—the market 
was steady, and several: thousand. tons changed hands at56s. 7d. 
prompt cash. kK pee : al 1” » fur 

For makers’ iron thedemand is.now more steady, though 
limited, ‘dnd prices have undergone hardly any change in the course 
of ‘the'week:* Summerlee, No. 1, declined 1s.;/No,.3, 6d.; Govan, 
N4, 3, improved 64.; Eglinton, No. 1, and Dalmellington, No. 1, 
deglined. 6d. each, 

[ost of the malleable works are now better employed than they 
were at the close of the year, with every Press of a continuance 
of better times. Prices of all kinds of malleable iron, remain 
nothinally without change. From somewhat extended inquiries, I 
learn that at length the general engineering trades.are getting a 
little busier ; and, indeed, a better -fecling’ prevails’ over all’the 
departments of the trade. -Manufacturers are now reaping the 
advantage of. cheap raw material;-and: cheap fuel, and “having 
become reconciled to smaller ‘proftts, are generally endeavouring, 
with some sttcess, to make the best of their circumstances. Last 
week’s shipments of iron from the Clyde embraced £3175 worth of 
machinery, £810 rails, £4244 castings, £5589 pipes and tubes, and 


£3000 miscellaneous. 

The ‘shipments -ef pig iron: from Scotch Ports during the ‘week 
ending the 10th inst., amounted to 6183 tons, being 886 more than 
in the previous week, but 1811 tons under those of the correspond- 
ingweek of last year!’ ‘From Middlesbrough the imports at Grange- 
motith were ‘heavier than usual, amounting to 7331 tons, as com- 
pared with 2120 irf the éorrespondibg week of last. year. 

The,coal trade in the West of Scotland is a little move active, on 
account of a better shipping demand, but.the home trade.continues 


very quiet. Last week’s.reductions have now taken genoral effect. 
Our largest foreign customers aré found in the East and West 
Indies) and it is cheering to note, ‘that last week's te ship- 


mepts abroad’ were ‘about doutile the averdge of the present year. 
estate of mattersin the coaltrade of the eastern mining counties 
is almost: the,.reverse of that.deseribed'above. ‘Chipping orders have 
fallen off:to.a very great extent,’ and the brisk demand is not 
neariy equal tothe loss thus éxperienced.. As yet the miners have 
been working full time, but stocks’ are rapidly accumulating, and 
coal masters find tlie trade so unrethuneratiye that they are) again 
talking of tlié necéssity. of reducing the miners’ wages: It d8 not 
easy to see how such a thing could be carried out, as’ the colliers 
are barely ‘able to subsist’on the wages they are earning at present. 

A general meeting of the miners of the Motherwell district has 
been held, at which representatives from the yates As were 
appointed to determine the best mode of. obtaining an advance of 
wages. The delegates subsequently met and diseussed the ques- 
tion, They agreed that before any action is taken; every effort 
should be made to secure the co-operation of the miners in the 
surrounding ‘district... With this end in view, delegates were 
appointed*to wait upon the office-bearers of the association of 

amilton, Larkhall, and Wishaw. There is little chance.of this 
moyem*at having’ any resulé. Many hundreds of men in the 
Hamilto 1 district have been idle:for weeks.on account of the flood- 
ing of the Home Farm Colliery; and in the other districts money 
and organisation are alike wanting. 

A few ‘evenings ago Mr. A. Grothe, the engineer of the Tay 
Bridge, delivered iy Pom on that stricture to the members of 
the Glasgow, Atheneum, Keferring to. the recent. accident by 
which two of:the 245ft.. spans were blown down, liesaid it was 
not a matter to make light of, but he was happy to.sgay thatsuch 
measures would be taken by the.contractors as would enable them 
to allow trains to go across the bridge in the month of September 
of this, year, , As to the money value of the damage, it did not 
amount to one per cent. of that of the entire work, Alltiding to 
the .question the stability of the bridge, he said the very fact 
that the three girders which had béen permanently fixed were not 
at all ‘affected, was enough to prove that the structure was per- 
fectly strong, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been very little change in trade matters hereabouts 
during the'week, the previously repo’ sed quietude being still the 
order of the day in’almost every branch of the.iton trade. Some 
few houses, it is trie, réport themselves rather better employed, 
but that is not generally the case. In the pig iron markt _ ae 
have been ‘several hie ay Asie sales of foundry brands in lota of 
500 to 700 tons éach, At the prices which have. ly been men- 
tioned in’ these reports. In speaking ‘of the ‘North, Lincolnshire 
district, a fortnight back, I unwittingly, and with no “ malice 
aforethought,” stated ‘that the works of the Redbourne Hill 
Company were’ the largest thereabouts: This error would be 
palpable to ‘anybody knewing the district, the present ‘state of 
affairs in which is this:—Trent Iron Company,;seven furnaces 
built, of which three are in blast ; Froding Tron; Company, 
four furnaces, two in blast ; North Lincolnshire. Iron :Comipany, 
four furnaces, two in blast; Appleby Iron Company, four furnaces, 
two in blast ; Lincolnshire Iron Smelting’Company, two furnaces, 
one ‘im blast ; Redbourne Hill Company, two furnaces, ‘both at 
present out of blast. These details are of interest of themselves. 

In merchant iron there is very little busi doing, although I 
am told,of desperate attempts:being made in \order to: facilitate 
the closing of transacti The ordinary bars of the town and 
neighbouthood are ori offer at’ £6 per ton, and even'a’ very fair 
medium‘bar oan be had at £7 10s. The branded iron of the same 
under class, however, still realises from £8 10s,.'to £9 per ton. 

In the steel rail department I am glad to hear. of. a ri state 
of affairs in several directions. , I. have. before’ chronicled the 
activity which prevails at one large local establishment, and I am 
now able to ‘state! that’ another concern; wholly dévoted to the 
manufacture of steel rails and forgings, is,,so well lied Wwith 
orders \that !work is assured for nearly the whole of the present 
year. A considerable proportion of the rail output in this'oase is 
destined for Russia as soon as the tavigation shall're-open,’ 

- this connection I may say'that I hear of an, invention .which 
is li to effect a practical revolution in the present mode of 
laying down of railway rails. It is designed bya Sheffield manu- 
facturer, and is said to have eer | met with, the approyal of, those 
thoroughly cognixant of such matters, ‘In point, of economy it 
will have.its, strongest point, inasmuch. as.it will saveysomething 
like 70 per cent. on the cost of the articlesnow used. When the 
mattér has assumed a safe form ‘for the inventor, I may give 


further details, . ; ¢ 

In, many branches of the eating local trades continental com- 
petition is very kéén, and in no department is this more manifest 
than in that devoted to the production. of Fesremes pasenal, 
crude and finished. Some of ‘the foe até hot only 
meeting ahd underselling us‘on the Continent, but sre ndeavour- 














fine, T have’ now before’ me an_ extended ire and price list 
veut to buyers in this fown by an Austrian. concern, which I shall 
not gratuitously advertise by naming, but. which ships, its output 
— Ppa — i anactive agency in this ee The = 
cular is wo of b iven, at a wantof space wi 

preclude pte a augehte other Riva: 3 eae" the principal items. 
The Bessemer steel offered is said to be “‘made from the best 
grey charcoal pig iton, direct from the:blast furnace. without add- 
ing any Spiegeleisen, so. thatrit is therefore . quite equal to. the best 
FS] . Bessemer.” The ingots) are ‘priced, £646s.; billets, £10 
lis; bluoms,/£10 Lsit>slabs, 6 by2, £10 Us. gunbatrel #tee 

9 by 2, £11 1%%.; steel for knives, s¢ythes, and ‘sickles, £15 
pron — anger n A a Sy ne 3 firm also announces | 
tliey:make .a spetiality dead soft Bessemer; steel, containin: 

0'20'to 0°40 carbon; ‘that wil] not harden, and will’ bear a ‘onsile 
strain of 35°'to 45. jtons per square inch. | They »alsovoffer 
puddled’ steel “which ‘they state’ is ‘niade of the'very best char- 
os ple. toon, —— — ae 9 ag and charcoal in 
the -puddling *farfidce an e, reheating ‘furnace, being. egn- 
sequently very free _from.sulphur and phosphorus. This steel 
is offered at '£15.16s. per ton, and the best Milan steel, in 3} ewt. 
boxes, at prices:ranging from £46 ‘5s.:to: £18, according to size. 
The-pig iron of the-concern is’ stated to be made of ‘the ‘purest 
spathic ores and-brown ra the only fuel used being charcoal. 


l, 
> 
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It:contaims no perceptible sulphur or ‘phosphorus, bat from:3 té 5 
\per cent: of mangahesé, and is, ‘says ‘the: circular, therefore of 
excellent quality for castings:as well as for taltéable iron or steel. 
Itis offered at from £413si/to £5 4s. "per. ton. . Round charedal 
iron is offered at £11 5s. to £16 5s. perton; whether flat or round, 
chain ivon being 10s! pér ton extra. Hammered ‘charcoal iron 
billets and blooms ‘are offered at £11 5s., and boiler plates at from 
£15 17s. to £20 2s.; for plates of 8 éwt. to 10 cwt. each. “All these 
prices are(f.0.b,; ‘Trieste, from which freights are 20s. per ton to 
Hull and aiyerponl, *22s. “6d, to London, 27s, Hartlepool and 
Middlesbrongh, 30s. to Glasgow, Newcastle, or Cardiff. Our own 
manufacturers may. find it useful.to bear these figures :in mind, 

In the ordinary cast. steel. trade there isa little more business 
doing by*some houses, ‘mainly in tool steels, sheets, plates,’ and 
large speeial castings. ‘One leading concern is's to be well 
employed on a large order for bayonet ‘steel on account ef a.certain 
jouse™ Government... The total quantity required is saidito be very 

arge. 

The chief trade event.of the week has been the determination of 
the coadléwners, associated and otherwise, of South’ ¥orkshire and 
North Derbyshire, to lower the wages of their men, both under- 
grotind and above, by 6 per’éent. The,coalowners met at Shef- 
field on Monday, Mr. Robert Baxter in the chair, and decided not 
to give any formal notices, but, to let each‘proprietor treat with his 
own men: Since October, 1871, the men have recéived’ Wdvances 
amounting to574 per cent., and have suffered reductions equal to 
46 per ‘cent.;* thus leaving them still 114 per ‘cent. above’ the 
remainder of ‘the ‘count It was at, first proposed to take the 
whole of this balatice off, but,I understaod the other course was 
considered wiser. .It is certainly the moré generous, inasmuch as 
the men ‘are, in a. very-weak: condition, their whion Row having 
scarcely 10,000 members*insteatl of 24.000 as In 1871-2-34nd 4. At 
the Orgreave'Colliery sitty mh have been dismissed; the Unstone 
Coal and Coké Corhipany “havé given’ their 400 meno i 
notice to leave, and the Dronfield Silkstone Cempany to ‘men; 
the Darfield .Main :Company .have. given. their several: hundred 
men notice, at Bisley Collicrice some of the men are under notice, 
and the same at Denaby Main; whilst ¢ @ Moorbal foul i 
near Eckington, are to be closed at once—if we.may believe eat 
newspaper. . Sen . 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondait.) > 

THERE is little of interest moving in the Principality'tliis week. 
In coal 90,769 tons were sent from the various ports Jast week, but 
fuel, coke, and iron exports were yery small, The ‘whole. total“ of 
iron from Cartliff wis but’8 tons, but Newport made. up for this in 
part, by despatching 2651" tons. This was for india, Port Natal, 
and Bahia. Coalowners find it extremely hard to maintain :exist- 
ing prices, and in many cases where large contracts aré in ‘view 4 
marked reduction has t6' be submitted to.’ Ihave heard of ‘steam 
coal contracted for.at 5s. 6d. at pit, and of deliveries of No. 2 
Rhondda coal .at. 2s. 6d. Prices, unquestionably ate: in..a.more 
faltering condition than they have been,;| and nothing like a firm 
price ean. be, expected until «a more general movement takes’ place 
in the iron trade. : 

Northern ire ters are plaining ‘that a large nuniber of 
ordéts which were "éxpected by theth have found their way into 
Wales. [carihot find much trace of any large orders, but io is 
no doubt a liffle more activity. to be. seen—how far, permanent is 

uestionable. .. Prospects.good.a few-weeks ago, and. warranting a 
demand for £5 12s.,-ordinary rail, had faded and now makers were 
offeting for 5s, less:”, Yet, singularly enough, after three or four 
days of falling, prices, they again leoked. up, and, at the date of my 
report, indications are better. ; 

No less.than eighteen vessels laden with iron ore have reached 
Newport from Spain, so the impression abroad of a /healthier con- 
dition of the iron ‘trade is gaining ground. 
Ten furnaces are now in blast at Ebbw Vale in addition to those 
at Victoria, aftl five’ furnaces ate in blast-at. Rhymney. 

At Tredegar things are not quite so busy. Dowlais hoops about 
half its furnaces*in -blast, anth has -got:a tolerably well-filled book 
of orders for the next few months. Mr. Crawshay has not decided 
yet about’ Starting. It was expected that ‘a ‘material reaction of 
the local assessmentt wortld have given hith an ‘incentive. He is, 
howéver, fot Satisfied, anid will appeal to the Queen’s: Bench forth- 
se get his ironworks rated as a shedythe same asiPlymouth 
Workss: <I .. 

Revertifig to Ebbw Vale, eight rolling mills are! now in full 
operation there, with -eighty-two puddling furnaces, and: seventy- 
seven balling furnaces. ‘ 

AWwisit “of gentlemen te the Nantyglo and Blaina Works last 
week, and a rigid inspection of the forges, has aroused a belief that 
sométhing'practical-is om the eve of being attempted. ‘The belief 
is that Beanfort Works will be restarted. : 

Greater»activity prevails in the Tredegar coal-field, ‘and a Visit 
there will:show to any one who criticised- my remarks ‘unfavour- 
ably a few months ago on the future of the Monmeuthshire egal 
field; that.a great prospect.is opening out! 

The trifling. difficulty atthe Bute Rhondda Colliery ‘has been 
adjusted. The’men have now ‘resumed’ work, and will work for 
six months onthe double-shift system, beginning from, the month 
of February. | oe at 

At, several of the Powell Duffryn collieries the: men have been 
placed on day.to day. contracts. in consideration.of the uncértain 
character 6f the trade. One or two collieries ais, working second- 
class’ or small seains, have ‘been stdpped; but''the’ chief collieries 
continue to, be fully occupied. 

During the ‘Tast Week or so. the Great Western Railway have re- 
duced the coal rates from the Aberdare:and Rhondda. valleys. This 
will tell considerably on-the'Taff Vale as regards short runs, but 
the thain bulk;’from*the Dare Valley in particular; is' run’ on’ the 
Great Western Railway direct. pod 

Ani explosion took place in the Caedere Colliery, Plymouth, on 
Tuesday, and several men, were injured, It is stated that the men 
were working .with naked lights. ‘ 

The tin plate works continue in moderate activity. é' é 

The strike amongst the Forest of Dean colliers is virtually aan 
end, the men having by. their-representatives accepted a reduction 
of 10iper cent: This week some of the pits were reopened, but 
there’is still a good deal of grumbling: * The Forest coal trade is in 
a depressed condition, and high’wages would be simply suicidal, 

Notics of re@uction is out at Maesteg collieries, , 
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PRICES CURRENT OF IRON AND STEEL. 
Tur are corrected up to last nigh’ ppd N ay ater 
borne im mind that in may mee cases makers are uote different 
terms — tracts. obviously im; Toapectytheee cases 
and terms, or to give more than the et quotations and makers’ 
~~ also to our correspondents’ letters. 

PIG IRON AND PUDDLED BARS. 
G.m.b—No. 1 72's! dita = 434 
-™.D.—No. lie ce oe —No. oo 8.2 0 

No.8. we eo 215 0 No. ee 216 6 
Gartsherrie—No.1 .. 8 3 6/ Eglinton—No.1 .. .. 218 0 

NoS ee 216 6 No.8 .. o 314 6 
Coltness.—No.1 .. »«« 3 6 6/| Dalmellington—No.1.. 218 0 
No.3 se o« 216 6 No.8... 214 6 
Ramet 3 oe ; 4 4 At 
0. oe 
Langloan—No.1.. » 8 4 6 Gums 3. to" ss - : : 
ghee te liy selected *. $10 0 
Carnbroe — No. oo . “4 
| wad thee 216 0 At Grangemouth. 
Monkland—No. 1 .. 218 0] Shotte—No.1.. .. o« 8 4 6 
BS 3 : yt > ee of 317 6 
Chapelhill—No. 1 . 
6 que i 218 0 Se 22 ie 
Clyde ‘o. ‘0. oo e 
The above 7 pat LE... 
a 
deli a, Te ra labs! aa mnie 
Gowen—Ha de. cs vo 218 0] Fader oo oo oo oo 8 7S 
pry hte co ccf 216 0 No. 4, foun 2 Ie ae 
P No. 4, forge .. of o 2 8 6 
Qalder—No.1.. «1 o 8 4 0] M eo cc cf «co 3 8 O 
No. See co wo 215 6 White oo ce ef of 2 2 O 
At oe cf oc of 216 6 
£adad £84 
Waes—No. 2, f.0.b., Newport oo 60 ee 2 7 CHOCO 0 O 
(at works) «2 «s o 212 6to8 0 0 
Common pig (at works’ -» se 2.2. 600.8 0 
Best native ore (at ee eo 215 O0t0o0 0 0 
Daven; delivered in Aberdare. 
DersysHire.—No. 1, at ee oo 214 Oto217 6 
No. 8.. .. e. eo 2 7 6t0210 0 
Lawcasuinre, delivered in Manchester.—No. $8 216 6to217 6 
o ” * No4 214 6t0215 6 
K H. Messel 510 0to0 0 0 
Messrs. WatTwELt & Co.'s Stockton net & prices (on, ,trucks) are—No. 1, 
ahh ce No. 4 Forge, £2 5s.; “Thornaby” No. 4, 
HEqatiTE, at works, 24 dis. for prompt cash. 
= —No. lee ar oe ee is 812 6 
No. 2 oe ee oe ee ee 810 0 
No. 8 oe ee ee ee oe 8376 
Ordinary No. 3 .. o ee oe eo 87 6 
No. 4 oe ee ee - 876 
No. 5 «- oe oy ee oe 8 7 6 
Mottled ee ee ee ee ee ee - 0 0 0 
beng ste —30 " oe oe oe oe oe Be : 
Maryport emati o, ee oe ee oe ee 
No.2 oe ee ee ee 812 6 
No.3 ee oe oe ee 810 @ 
No.4 o« ee ee es ee 810 0 
No.5 os ee ee ae ee 810 0 
Mottled and white.. « of « ce ew 810 0 
“* Bessemer "—No. 1 oe oe ee ee ee Sle 0 
No. 2 oe ae ee ee oe 876 
No. 8 ee ee oe ee - 850 
Warzs.—At works ee ee ee - 25 6 Oto 512 6 
oe ee oe ee e 410 Oto 412 0 
MANUFACTURED IRBON. 
Phansox & & Kxowsss Co, best (3} din. forcash).. |... 910 0 
Grascow, f.0.b. oe ee ee « £7 lis. 0d.to8 5 0 
Waes—At works oe ee oe ee 4 Os. (d.to0 0 0 

IDDLESBRO’, at works 5s. Od. to710 0 

Fox, Hue bo (at works, cash less » 
Ship or Ess", bs. wba | oe SRD 6 
Mast plates (—*—_) ete ee 
Boiler Plates— 
* Warnrinator,” to 5 cwt. each plate oe ee e« 10000 
es as as. ae eb. oe oe ° 


Low Moor, terms in each case 2} dis. for cash in ent of 
mon accounts, or 1} cent. dis. for cash in lieu of three 
mon‘ bill. The Bowling Iron Co., Limited, and the Low 
Moor Co. deliver in London at 10s.; Liverpool, 7s. 6d.; and 
Hull, 5s. per ton extra. Z£ada 

Under 2jcwt.each .. ee ee ee 2) ae ae |) 

2icwt.andunderS cwt .. oe oe wo. 150 

Scwh. » Shcwt. «2 ef cf — = oe 

8} cwt. ” 4 cwt. o oe ee oe «o. 190 

4 cwt. = 5 cwt. « om ee ory e 112 0 

5 cwt ” 6 cwt. ee ee oe ~~ 110 

6 cw 7 owt oe oe e - 118 0 

7 cwt. and uw es ° ee os ee ee 210 

Plates ex 6ft. wide, 2s. per cwt. extra. Hammered and 


taper, extra 
rion ‘Bos’ bolier plates 64. per owt less; their terms as 
Low Moor. 
* Monmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 

sy = yee feet, per ton at t works .. - 1010 © 

Best best o o oe ee ee 1110 0 

Best best best, to 4 cwt. ee o. oe oe ee 1310 0 

Special, oe i Le ee ee se 

Usual extras for overweight, sketches, &c, 
Barrows & Sons: 

Best, per ton short, st works .. eo =6cen 1 OO 
best ee oe oe oe oe oe - 1600 
charcoal. oe ee oo oe oe ee 5 0 

& Sons: 
B.B.H. Bloomfield plates .. oe oe oe - 1100 
- Bee. a le lhl Oe 
zs a i ee eee = 2m 0 
£8 Ss. to 810 0 
Fox, Heap, & Co. (at works, “cash less 24)— 

Boiler shell plates (,../, en) eer 

Flanging plates (, often) * «+ «= 910 0 

Do., special quality (aaa) oo se os 38 60 

W. at Aberdare—Coke oo os oe 000 
Guateuw, hab. oo oe = o « £8 Os. to 810 0 
Angle Iron— 
Low Moor (terms as above)... ° oe 2424 
L and T iron, not ten united inches .. eo 140 
~ —- cat ad 
. wie. too) by 3h por ton for 800 
eS lS oe 
Warrweit & Co. (tess 2} discount) per oe” ae 4 4 4 
«Homan te a to E + ee ‘ 10 9 

ONMOOR ” (a! » works) igh united inches 

Best “ oo 0c «cf 1005 0 

Best best io oe 1150 

T-iron, as above, 10s. extra. 
Angle and T bars, 8in. to 9in., 10s. extra. 
9in. to 10in., 20s. extra. 
CLEVELAND .. «» o ee ee o £1l5to 700 
Pion a ee sding sin, wide—Bingle best 11 0 0 
ae @ ” » Double ,, «- 1310 0 
” » ‘Treble ,, « 1410 0 
Grascew, f0.b. oe - co oe £7 Of. to 710 0 
Le a ee a ee oe ee ee 
ae a sini 
Low Moor, & Tavior Bros. (terms as above). 
ERNE OE py 
or ee a oe 
eto. oe oe oe oo ay, Sa aeee 
Do., Scwt. andupwards . ry ee o 42136 





—s an upwards.. . ee ee 100 
~~. ice eye mbes Ty 
under oe «ee eee eee : : : 

ieoaite loon than Lin. wide extra, 108, por ton = ii 

and wu 

= oo oe ee oe wo 120 

” and §-16tn oe ee ee ee oe : ;: 0 

ee ee oe . 

. ond + (tip 100 

- dis anda SO cities asaie.,* cu Sea 

rT] 7-16in. oo ee ee oe 14 0 

” 5-16in. ee ee ee ee or ee : : 4 

Rivet,’ prices as above. Chain iron, 28 ; and best bars and rods, 
extra 8s. =? 

** Mormoor,” at the works, per &a. 4. 

ong ayy eden pt ee 815 0 

” ” ” ” ee 915 0 

Best best ” ” ” ee 1015 0 

Rivet usual sizes.. + ee ee os eo 1015 0 

A A ats to “710 0 
Ww, TOD. .. e ee oe ee 
See Seas, aoe ton short: 

B.B.H. bars _ > on oe (ae ee eee 

” best angle tron oy - ee ew 11 00 

Spenes eS ae, at Round “Oak— 

* Round Oak,” rounds up to Sin. .. oe eo «60 we S18 

” ” ” oe .- LO 0 

Teste sees 

Rivet Slagle beet” LS oe - phir eer 12 0 0 

> a ee ae ee ee 
Waxes, at College Works, Cardiff—Coke bars, best .. 710 0 


Merchant Bars— 





““WaRrinoTon ” (2} dis. for cash) per ton, delivery prices as above— 
from lin. to Gin. wide by jin. thick and upwards 710 0 

Rounds and ae eee ree ee « 710 0 

= _ x b Gi aia'd ah, a 1010 0 

HITWELL a. lor per ton— 

Crown quality’ eo ee oe oe oo =60ee «6120 0 
» ee * ee ee - ee oe 700 
iron .. ° 0:0. ae peo oe ee 

Crown quality, “Thornaby”... .  . ef ee 8 0 0 

Best * * eo 8 we oo we. oS. on 
Best best . ee ee oe ee ee ee A 00 
W. ce ey a t. Sunil es Rev A ay 5 0 

ALES— pany, e. or Ne +t 

No. 2 bars, f.o.b. Cardiff oe ee os « 615 0 

Crown quality, at works .. ee ee oe + 610 6 

yee £04 
ONMOOR,” Rh yee ees per tonat works.. 10 0 0 
Do., best .. o2  ee oo - 100 
Do., best best ee oe oo 80 ees - 1200 

Barrows & Soxs— 

B.B.H. sheets.. eo we ee ee eo §6€Cl os «1d 
* o ee ee oe ee «ee 1210 0 
best best do.. es co )60letimss«S 

E.P. "2 W. Baxpwix, at works: “ang 
"—Sing! wv eo 8 ee o « 

“Wilden” ,, aa bs co 80 ees eo 1410 0 
” ” mm "ee oe ee es 1510 0 
pa s' an" oo 60 oe «OT 
pee » "oe oo «60 oe 22 0 0 

$00” “EB”. cf cf eco & 0 @ 

Doubles to 24 wg. 80s ; and trebles to 27 w.g., 60s. per ton, extra. 

Charcoal Fa Best “EP and WB” oe or ewke. oe 

Coke Tin—Stour” a: oa ae 

Pearson & Know es Co. (terms as above} — £a4 

Cuow ‘Singles, to20w.g. .. -.  pertom 1010 0 
Best, 10s.; best best, 30s. per ton extra. 

Cnowrnrn Bros. & MOnoax (at works Ss a $2.4 

Coke ae w.g-, to 120in. by 36in, 

Doubles, to 24 w.g., 96in. by 36in’ eo 116 0 
Trebles, to 26 w.g., to 84in. by 83in... ~- 118 0 

Charcoal Tin—Singles & best singles,as above 119 Oto2 4 0 
Doubles and best doubles ee 2 1 Ot0o2 6 0 
Trebles and best trebles .. ~- 2 8 O0t02 8 0 

J. Trxx, delivered in London— 2ad4a 

Singles, export quality .. oo ee oo «6ce 9h CFC 

Dou oe oe on o oe = ee « 1115 0 

Tre sae ° ° eo . oe ee 2 

Sing corrugating or ee 9 

Wa es—Treforest Tin-plate Works— 

Coked tin (at 19s. Od. to 19s. 6d. at works; £1 in London. 

Lydney Mins we 0 41 8:6, 0.50 

Terne ee oo oe eo 11 Ot 6 0 0 

oe o oe - 106t0 000 

Swansea ee ee o oe « 018 6to 019 0 

Gadly’s Aberdare coke ee eo + O19 Sto 019 6 
Engine Iron— 

Krexstart Force Co. (from cold blast, pig, refined, and selected). 

Plain bars, rolled, viz. : Pee 

8 - 

Rounds, from }in. to 6in. diameter .. + 20 0to 22 0 

ns Se in. to Sin. ee « 2 Oto 21 0 
wn hammered bars, as above, per ton extra 1 0 

Bitten oe «- 20 0to 22 0 

Angle iron, 1}in. to din 20 Oto 0 0 

Forgings—Plain shafts under 5 cwt. to 10 cwt. 20 Oto 22 0 

as + to 40 cwt. 26 0 to 84 0 
Plain shafts, above 50 cwt., prices according to weight and dimensions, 
rods, under 5cwt .«. ee oe 22 Oto 0 0 
He cE lOcwt so « ec 2% Oto 0 0 
- oi MEME, ve ve 0°00 00 
Cranks, under 5 cwt. to 10 cwt. oe « 27 0to 80 0 
” » 15 cwt. to 20 cwt. eo wo 3 Oto 37 0 
5cwt. toldcwt. .. oe eo 2% Oto @ 0 
Wi 
puny eye meee Fo cos 
Best best drawn 
+ pertn £8.4 
Oto 6 io ee. "os ae eo «ce = oe-s«216:10 0 
Tto 8 ee oe oo eo es oo” pp WWD 
And rising with gauge to £14 153. 
Best annealed drawn fencing, No.0 to 6 perton 1015 0 
No. to 8 se + 1110 Otol2 5 0 
And rising with gauge to £14 15s, 
Di in boiled oil ~~. ber aw 
Best gal 1415 Oto 16 5 0 


fg from No 6 to8. 
Tux Parson & KNow es Co. 


Cnowy Fencing, Nos. 0 to 4, B.W.G. 810 0 


Ry.anxps Brorners—Prices of iron wire, &c., delivered free in 
Liverpool : 
Best = iron wire, bright or annealed— 


Per bundle of A Ib. 7/6 7/9 8/0 vg 8/9 69/0 «8/8 
0to6 7% 8. a 4 
Per bundle of 6s Ib. 9/6 10/0 10/6 ue 12/0 199 18/6 
13414 «15. \ 
Per bundle of 60 Ib. 14/6 15/6 16/6 
N 21. 22. 


08. 
Best best drawn killed ye ised telegraph wire (joined in half 
mile lengths to No. 9 inclusive with Rylands’ Patent Joint)— 
Nos. Oto 9 £17 5 Oto £19 0 O per ton. 

Nos. 10 to 12 a) 1915 Oto 21 5 0 ” 


Nail Rete-tasee, f.o.b. ee 0 to 
LEVELAND ce 5 to 
Nails— 
Warrecross Wire & Inow Co. 
ee ee erm 112 > - ~ 
“we uo we igs 17/0 ie ise un 2 ys -— “6 26/0 200 
710 to 8 10 
6 0to6 5& 
517/6to5 10 
6 006 7/6 
512 


oe 0 
oe ee oe 1 70 


oe Od 


digas 
* ‘at works) 
soto. ae. 3 (at works) 


Old and DM tange rails (at works) 


Bailway Chairs—G.asoow, f.0.b. 
Pipes—Gisseow, f.¢.b. 0 


On waa 
eo ace 
SS Sloa 
<a wo 


aaoo 


STHHL. 

SuerrizLp—At works— &£ea40a £464, 
Spring steel ee ee *e eo 18 0 0t0 1710 0 
Ordinary castrods .. «oe eo eo 14 0 Oto2l 0 0 
Fair a steel ee ee ee oe &% 0 Oto 22 0 0 
} awed ee oy ee Ty oT) « 2% 0 0000 00 

-class oe ee oe oe oe 28 0 0t0 45 0 0 

Best speciai oo 60 we wel 40 0 OHO 70 0 OO 

Fine rolled, for clock oe eo 60 0 Oto 70 0 0 

Rails—Siemens (at works) .. ee 8 ee g% Ht 28 : 

Do. superior .. ee eo 8 0 O0t0 8 5 0 

Do. best... eo oo « 8 5 Oto 810 0 

Rails, f.0.b,, Cardiff or Newport 413 StF 3% 
0.d., or ee - 

Rails, at works, oo «60 owl we O15 Oto 7 5 OO 

Slightly det tive, Cardiff or Newport .. ssewore 
efective, or ee 

Steel colliery bridge rail, works .. «ww 7 7 6to 0 0 0 





PRICES CURRENT OF MISCELLANEOUS METALS, 


Copper— a 4 
Gai here occ ce ete we, FORO oo fda OS 8 
Bs. a 

re e e* eo ae oe oe 

Rw we ee we! oe eee 

British oe oe ee ee ee ee oe e 76 0 0 
Lead— 

Geos Ss os 8 Bes 
Antimony—Regulusstar .. «. oo 5400 0° 
Spelter— 

Silesian ee ee 7 J ee -_ ee 21 0 0 

English ee oe oe os ee ve oe eo 2210 0 
Quicksilver .. ee ee per bottle { .% -4 
wanaienr We — ‘a io 0 8 9 


20 
Castings according to pattern and quantity. 
Muntsz’s Metal—Prices nominal. 
Zinc Sheets, for paper glazing (polished), G. Daum, London. — 


lst yom (per cwt.), from. Sls oe «ve Als. to 478, 
@ni a ae te os 3: aes. ae 6d. 
ot we AE eo PS he “a a a 





PRICES CURRENT OF COAL, COKE, OIL, &c. 


Coke— £04 £8.4. 20.4 £44 
me + meee owe me Vocation. 0 738..0 00 
oe ee a Steam(less 24)... 0 60..0 74 
Wales .. « « 0100.0 00 House .. « 0 80..0 96 
Coals, per ton— Small steam .. 0 23..0 26 
South Dur! es 0 56..0 10 6./ Oils, tun—Lard.. 64 00..0 00 
Derbyshire— pale.. +. 8410 0..3500 
Best (at BO be ee te 0..0 00 Brown .. «+ 31 0.0,.81100 
Con 76..0 86 « eo 25 15 6..960 
es ce ° 00..0 00] Palmnut .. .. 86 6 0..8700 
G cedipis "8° yy -- 0 86..0 00 
per # Vee 
Main" = 9 $04.0 TO] pale ..” 40 10 0..41 0 0 
Splint pe 0 70..0 76 oe eo» 88:10 0..88150 
ae ee of O11 oa Fosie, se Pn Ted 00..0 00 
we 010 0..0 106 ek nya 100.0 00 
Pem 4% 0 86..0 90 Tear” ‘se 0 0..3000 
coal.. 0 66..0 76 eve 
k « 0 29.0 39 Petroleum ref"d, gid 1130 1 
he in 016 0 Tylor. Petersburg, pel gen 
Converting .. 0 90..0110 Yc. new} 48 0 0..48 
eo eof 0 80..0 50 Old .. we 6 42 0 0..42100 








PRICES CURRENT OF TIMBER. 



























Load of 60 cubic fect. 45 46! 
] 
310 4 5) 
40 510) . 
35 410) ° 
38 4 0) 810 1010 
315 306 0 0 i 0 
912 915) 810 9 0 
85 310 765 806 
33 318 wise 
25 216) s 710 68 0 
eeaibe » 1210 1810 
$10 8 0) +» 180 0900 @ 
2 6 8) +» 150 0160 0 
Si0 8 0 +. 180 0 S10 0 
6e6o oe 
80 
40 60 
310 4 0) meoo 
5 0 Sle + 2910 80 0 
40 5 0] 
315 40 515 610 
3 0 815) 415 5 0 
40 $10) 415 810 
460 316 45 
607 0) 
4050) - WD nw 
30 $8) sav lol 
3 0 #10 
310 215 
41050 @ad 
720 810 406 
sowe 466 
2030 “ao6 
lomo 60 
8evo0 6oer 
ees 6€e07w wie 
Deuls, £c., per Petersburg Standard— 4e 5 
at on 0 ao 5 
Bnd do ou 0 20 
lew 0 18 lo $33 
10 18 lo @ 5 
vis 0 BH 
0 14 10 Be fe 4 
01110 a 46 
sore 6090 080 
. 15 018 0 ono 
sseceecevees 12 01410 owe 
Inferior and 4th 10 012 0 om 0 
Battens 30s, less than deals, ome 
Finland deals, lst ..«.++++++-. 191015 0 0 80 
Battens .....+++ 10 10 18 0 ewo 
Handawn deals 8eo9 0 omo 
Hendeown battens.... 710 6 10 ewe 
crown deck deals, per 
—S. S 1 le one 
Brackdo, .. « « O@171 9 
Quebes, = righ 25 1 Lancewood each, fresh oe ss % 
lm n 0 spars, ° 
>  prpaataige eee ise 1515 Do., ordinary tofair.... 39 58 0 











SoutH KenstneTron MusruM.—Visitors during the week ending 
Feb, 10th: — On Monday, Tuesday and Saturday, fre. siding from 


10 to 10 11,798; —— = 
pod noe sag and other collections, 1338. ednesda; ine nrsdage 


and Friday, admission 6d, hig eg ee Museum 
mervantile marine, materials, and other collections, 


1699 ; 
69. ‘Total, 1 oF i Avorge 


ri in a a Parsi 
the M 
Spe sy a Oa, ria. the opening of 

Museum, free daily, May 12th, 18583 


THROAT IRRITATION.—The throat wr wadiee are 





liable to ane mF ge me —@ hg nce ~ << — 
irritation, inducing affecting voi 

rine, in these 
symptoms use ag A form of posi to the and ’ “ athe 
moment are 
healing. vy ag Prvscate 
labelled ‘‘ JaMEs ys ai eee tas ‘core 
needle-st., Piccadilly.” —{Apv7. ] 
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THE STRENGTH OF RIVETED JOINTS. 


Tue strength of riveted joints is a matter of the utmost 
importance at once to civil and mechanical engineers and to 
shipbuilders. The former cannot dispense with rivets in 
the construction of wrought iron girders, and we need not 
stop to point out how im is the interest which the 
boiler-maker and the naval architect has in efficiency of 

joints, the failure of which may at any moment cause the 
loan of many lives and the destruction of much property. 
A great deal has been written on the subject ; and various 
but not numerous experiments have been instituted to 
supply materials for a reliable formula to be employed in 
calculating the ner of structures put together with 
rivets. But it cannot be said that we have reached anything 
like finality on the subject, although the tendency has 
been to accept Fairbairn’s statements as incontrovertible, 
and engineers have for many years confidently assumed that 
the strength of a single riveted joint is equal to 56 per cent. 
of that of the solid plate, while a double riveted joint is equi- 
valent to from 70 to 72 per cent. Joints loaded on these 
data have, however, now and then failed in a somewhat 
mysterious fashion; and a few individuals began to suspect 
that it was unnecessary to seek for occult causes for very 
simple events. It was only necessary to assume that the 
riveted joint which gave way was not so strong as it was 
supposed to be, and the “ mystery ” ceased to exist. Such a 
heterodox doctrine as this was not generally accepted ; but 
we have no doubt that it is perfectly sound, and that it is 
extremely unwise, to say the least of it, to infer that in 
all cases the strength of a riveted joint must bear a nearly 
invariable relation to that of the solid plates. Some six 
or seven years ago a remarkable example of the untrust- 
worthiness of the received formula came under our obser- 
vation. <A section of a seam of a new steam boiler, 
double riveted by power, was being tested in the presence of 
three engineers, who, after obtaining the dimensions of the 
plates, rivets, &c., made a calculation as to the stress which 
would be required to break it. These calculations agreed 
within a very little, the breaking load being assumed at 
about 90 tons. To the surprise of every one the joint 
gave way with a strain of about 38 tons only. On another 
occasion, under somewhat similar circumstances, the dis- 
— was still more widely marked. As facts of this 
ind are apparently of comparatively rare occurrence, they 
are usually rejected or explained away; but should it 
— that in actual practice a joint which was supposed 
to be good for 90 tons gave way at 38 tons, no amount of 
explanation would prove satisfactory to those who were 
seriously injured themselves, or who lost relatives as a 
consequence of what they would not hesitate to regard as 
a manifestation of incompetence, if not of something 
worse, on the part of a boiler-maker or a bridge builder. 

The last report of Mr. R. B. Longridge to the Boiler 
Insurance and Steam-power Company, contains a contribu- 
tion to the literature of riveted joints which has a very 
important bearing on the questions we have just considered. 
Briefly, Mr. Longridge shows apparently very conclusively 
that Fairbairn’s estimate is altogether too high, and that 
the strength of boiler seams and similar joints is not nearly 
80 great as is usually supposed. It will be recollected that 
two new boilers exploded with extremely disastrous results 
at Blackburn in 1874; and it is possible that no previous 
explosion excited keener interest or led to hotter disputes 
among engineers. In order to set one point at rest, Mr. 
Longridge, as chief engineer to the Steam Boiler Insurance 
Company, instituted a series of experiments on the strength 
of riveted joints, which have been carried out by Mr. D. 
Kircaldy, and the results of which are consequently prac- 
tically unimpeachable. The details have not yet n 
made public, but Mr. Longridge has given us enough to 
prove that Fairbairn’s rules must be received in future 
with extreme caution. We commend the accompanying 
tables to the most careful attention of our readers. It will 
be well to explain that Mr. Longridge used plates in two 
different conditions—that is to say, some were annealed 
and others were not, the result being a remarkable dif- 
ference in the strength of the joints. Let us take, for 
example, the two first experiments in the table. Here we 
find that, while the resistance of a single-riveted joint of 
unannealed plates was 38°9 per cent. of the strength of the 
solid plate, the mere act of annealing raised the ratio to 
45°7 per cent. The most noteworthy point is, however, 
that, whether the plates were or were not annealed, in only 
one instance was the result consistent with the 56 per cent. 
theory. It is true that one joint had a strength of 60 per 
cent. of that of the plate, but it will be seen that it was 
arranged at an angle of 45 deg. with the line of strain. 
The length of the joint, therefore, was greater than the 
width in the ratio of about 14 to 1. It is also worth 
notice that the strength of the joint appeared to be quite 
independent of the manner in which the joints were made, 
that is to say, punching gave just as good results as drill- 
ing. All the plates were made by the Snedshill Bar and 
Bolt Iron Company, while the rivet iron and the rivets 
were made by Messrs. W. and J. Galloway and Sons, who 
also put the plates together; so that there is no room to 
doubt that the workmanship was as good as it could be. 
We venture to think that with these experiments before 
the world, it will hardly be safe in future to assume that 
the strength of a riveted joint is certainly equal to 56 per 
cent. of the plate. 

When we turn to double riveted joints it will be seen 
that the result is the same. Their strength is not in any 
case found to be equal to 70 per cent. of that of the solid 
plate. Single riveted butt joints were found to be much 
stronger than the plain joints. It appears that on the 
whole the best seam which it is possible to use, for boiler 
shells at all events, is the butt joiut double chain riveted. 
And as this system of putting work together is readily 
used, we shall allow Mr. Longridge to speak for himself 
concerning it. 

The effect of adhesion is well illustrated in the double riveted 
butt joints ; for instance, in the joints made of 4in plates, with 
rivet holes punched 3in. pitch, where the rivets were } in. 
diameter, with a sectional area—calculated for ‘‘ double shear ”— 
more than double the net. sectional area of plate between the rivet 
noles, the ratio of joint to solid plate was 67 per cent ; whereas, 





with rivets gin. diameter, the sectional area of which—calculated 
in the same way—was as nearly as possible equal to that of the 
plate between the rivet holes, the ratio of joint to solid plate was 
only 62°4 per cent. In each case the joint failed from fracture of 
the plate, thus proving that even the fin. rivets were stronger than 
the plates. With drilled holes gin. diameter and 3in. pitch in _ 
plates, the rivets and plate were as nearly as possible equal in 
strength, as shown by one of the joints failing from shearing of 
the rivets with slight fracture of the plate at the rivet holes, and 
the others from fracture of the plates. It will also be seen that 
with rivets of the same size and pitch, but thinner plates, the 
latter being only ,’;in. thick, the excess of strength in the rivets 
made a stronger joint, the ratio of joint to solid plate rising to 
66°9 per cent. The diagonal joint with the same pitch and size of 
rivets showed a further increase of 2'3 per cent., the ratio of joint 
to solid plate being 69°2 per vent. The superiority of ‘ chain 
riveting,” or arranging the rivets in paralle] lines instead of “ zig- 
zag,” was clearly proved ; for it will be observed that in the joints 
made of y;in. plates with fin. rivets and 2jin. pitch ‘chain 
riveted,” the ratio of joint to solid plate was 67°2 per cent., 
whereas with plates of the same thickness and rivets of the same 
size arranged ‘* zigzag,” with 3in. pitch, the ratio was only 66 9 per 
cent.; and, again, comparing the joints made of 4in. plates and 
jin. rivets, the relative strength of the joints, “chain riveted” 
and ‘‘ zigzag,” was as 66°2 to 63°3, the former being 2}in. and the 
latter 3in. pitch. It will thus be seen that by “ chain riveting ” 
equal, if not greater, strength may be obtained with a smaller 
pitch, an advantage of no small importance as regards caulking 
and making a steam-tight joint. Phe series of tests concluded 
with two experiments, to ascertain the effect of arranging the 
plates to “ break joint” seven holes or 14in. apart. The plates 
were 4in. thick, the rivet holes for the chain riveted seams fin. 
diameter and 2}in. pitch, those for the intervening single riveted 
lap joint }3in. diameter and 2in. pitch, all drilled. When tested 
both joints failed from fracture of plate at the rivet holes. In the 
one case the ratio of joint to solid plate was 74°3, and in the other 
752 per cent., giving a mean of 74°7 per cent. It therefore 
appears that for steam boilers made of iron plates }in. thick to 
work at high-pressure, the best proportioned and strongest joint 
is the butt joint “chain riveted,” with rivet holes drilled fin. 
diameter and 2}in. pitch, the strength of which may be approxi- 
— estimated at 75 per cent. of the tensile strength of the 
Pp . 

It is not too much to say that Mr. Longridge’s views 
concerning chain riveting are totally opposed to those of 
most engineers, who hold that by far the strongest joint is 
produced by zigzagging the holes. 


Lap Joints, Single Riveted. 
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E Laem , Plates. | holes. How joints failed. 
za |A | * | 
7 f| 3 eae ae | 

2 rel | $42 2 |38°9 Unannealed. | Punched. Plate broken. 

2)» | | » |45°7 Annealed. | 0. Do. 

2 > ye | 4 | 2h [39°1) Unannealed. | Drilled. | Rivets sheared. 

ST. Ls lo. or Do. | Punched. Do. 

214, |» |. |41°8 Annealed. | Do. Do. 

2/,, | #4! 2 (40°. Unannealed. Do. In one, plate broken ; 

| in the other, rivets 
| i oil | | sheared. 

2 oe | om | 44°2 Annealed. Do. | Rivets sheared. 

2 4 |_| » (41° Unannealed. Drilled. Do. 

Slice LEA) wo teen Do. Punched. | In one, part of plate 
| rods broken and 2 rivets 
pints | sheared ; in theother, 
| } | allrivets sheared and 

/ } | | plate cracked at rivet 
' | leg-y! : * | oles. 

2)» 4b/,, 69 1 Do., joint diago- Do. | In one, plate broken ; 
| | | nal, angle of 45°. | in the other, rivets 
al | sheared. 

2| 4) 48) 2 |40°7) Unannealed. Do. _| Plate broken. 

2) ,, |» | 28 |43°9) Annealed. Do. | Rivets sheared. 

2/45 |» |. |39°4) Unannealed. Do. Kivets sheared and 
| plate cracked. 

2] 4s | |» 18970 Do. Drilled. | Rivets sheared. 

2| 414% | 1h 50°6) Do. Punched.| In one, rivets all 
| | and plate 

| eracked at holes ; in 
| other, half of the 
rivets sheared and 
} half the plate broken. 
2) 3/4 | 1g 50°9 Unannealed,!} Do. Rivets all sheared. 
| breaking joint | 
| Lhole, or 1jin. | 
2),, |}% |. (55°5 Unannealed,| Do. | Rivets of one seam 
joint sheared and adjoin- 
5 holes, or 7hin. te torn. 
2|,, |» |, )56°2; Umannealed,| Do. | do. 
| ng joint | 
| @holes, or 13}in. | 
2\ ye) | 2} |44°9 Unannealed,| Do. | Rivets all sheared. 
| b 4 joint | | 
|_Lhole, or 2¢in, | | 

2). |» |» (48°83 Unannealed,| Do. | Rivets of one seam 
| | breaking joint | sheared; all the 
| 6 holes, or 123in. | | other rivets partly 

| | sheared and solid 

| | | te slightly torn. 
2|' 4/43/2 (54:7 Unannealed,| Do. | Inone, plates torn and 
| | breaking joint | | one rivet sheared ; in 
| | 6 holes, or 12in. } | the other, rivets of 
| | one seam sheared 
| | | | and the adjoining 

} j } | plate torn. 











Note.—The dimensions marked f were fully, and those marked b barely 
the sizes given. 

The results obtained by Mr. Kircaldy are apparently 
so anomalous that they will no doubt cause much discus- 
sion. Until we have the precise details of the methods 
adopted in testing, it is of course impossible to say what 
direction the discussion may take. For ourselves, we admit 
that we have no hesitation in accepting the figures as being 
conclusive as far as they go. The number of experiments 
made was very considerable; the dimensions of the plates 
varied through a considerable range; and it is worth notice 
that the thinner the plate the higher was the proportion 
which the strength of the joint bore to that of the solid 
iron. Again, it cannot be ed justly that the 
quality of the metal materia y affected the ques- 
tion; for it has always been the rule in calculating 
the strength of boiler seams to assume that its rela- 
tion to the strength of the solid plate is totally un- 
affected by the quality of the iron. We shall only add 
now that we believe it to be ree possible to make single 
riveted seams which will stand 56 per cent. of the break- 
ing strain of the plate ; and we do not insinuate that Fair- 
bairn’s experiments were carelessly conducted or impro- 
perly handled. But Fairbairn certainly did not possess 
the facilities for making very accurate experiments on the 
strength of materials which exist now-a-days ; and there is 








reason to believe that a tendency to generalise from a 
limited range of inquiry has been too often mani- 
fested by engineers in past years. We do not assert that 
Mr. Longridge has completely disproved the soundness of 
Fairbairn’s conclusions; but he has, we think, advanced 
facts which must make thoughtful men limit the application 
of those conclusions. If it is certain, as it ap to be, that 
in a long course of experiments, carried out with the utmost 
care, Mr. Longridge, Messrs. Galloway, and Mr. Kirealdy 
working together were unable to obtain more than a single 
joimt as strong as all such joints were previously sup- 

to be, it is hard to believe that boiler shells, 
and bridges, and ships really possess that margin of safety 
which it 1s confidently asserted they have. They may be 
safe enough, but they are probably not so safe as they are 
assumed to be. 


Lap Joints, Double Riveted. 
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2, | #2 | 2% j61°0 Do. Do. do. Do. 
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2), 144 & (64:9| = Do. Drilled do. Do. 
2 | 23 @ | 2b [53°2| Do. Punched do. Rivets sheared and 
7 } plates cracked at 
| | | | holes. 
2! we = | 22 62°9) Do. Do. “Chain | Plate broken. 
Pe | | | riveting.” 
2/ & | $2! 23 [61°6) Do. Do. do. | Do. 
Note.—The dimensions ‘marked f were fully, and those marked 6 barel 5 
the sizes given. 
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Butt Joints, Double Riveted. 
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2| y= | 3% 24 61°6, Unannealed. | Punched, “Zig- Plate broken. 
| zag riveting. 
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MARSHALL'S TRACTION ENGINE. 


We illustrate at page 131 a traction engine, designed and con 
structed by Messrs. Marshall, of Gainsborough, and exhibited by 
them at the last Smithfield Club Show, when we described it in 
general terms. Our drawings nearly explain themselves. It 
will be noticed that the engine is built with side frames some- 
what like a locomotive, and these frames carry the gearing, and 
so spare the boiler from the strains to which it would be other- 
wise subjected. : 

‘Yhe engine has only a single cylinder ; the place of the second 
cylinder in an ordinary locomotive being occupied by a water 
heater shown to an enlarged scale in the lower part of the page. 
It will be seen that the exhaust flows through a copper pipe 
coiled up in a cast iron cylinder, through which the feed-water 
is passed. By taking off the lid the whole interior becomes 
accessible for cleaning and repairs. The throttle valve aranged, 
in the valve chest as shown, is worked by a small high-speed 
governor, placed between the frames at the leading side of the 


engine. 








RicHMOND WaTER SUPPLY.—On Wednesday, the Water Supply 
Committee made a report to the select vestry, from which it 
appears that the highest analytical authorities have declared the 
water to be quite fit for human use, and even superior to what 
had hitherto been given to the town by the Southwark and 
Vauxhall Water Company. Thenow average daily supply exceeds 
20,000 gallons per head per day, and failure can only arise from 
defective fitting of cisterns and mains. 
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PINE AND FIR TIMBER.—CONSIDERED FROM 
AN ENGINEERING POINT OF VIEW. 
By Mr. C. GraHam SmiTH.* 

Mr. PRESIDENT AND GENTLEMEN,—When invited to read a 
paper before this society, I was somewhat at a loss to decide upon 
what subject to address you. Pine and fir timber has been 
chosen for many reasons, but principally because there can be few 
members present who are not interested in, and more or less 
familiar with these woods in one form or other ; although possibly 
not connected in any way with the engineering profession. Iron 
having superseded wood to a great extent in the construction of 
most permanent structures, timber does not receive that attention 
which it did only a few years back. Notwithstanding this, it still 
remains a very important article of commerce, domestic comfort, 
and of the greatest use for staging, temporary bridges, and other 
appliances necessary in the carrying out of engineering works 
generally. Where speed in construction is of paramount im- 
portance, timber, as a rule, is the proper material to employ. A 
wooden structure may generally be put up in the time occupied in 
rolling plates, and making templates for a more permanent one of 
iron. In designing a timber structure, it is necessary to know the 
best timber for the required purpose, at the same time to have 
sufficient knowledge to judiciously decide whether to employ it in 

reference to some other less costly and less suitable wood. Tim- 
= may be obtained in almost any sizes if sufficient money 
is forthcoming to pay for it; but he is the best engineer who 
makes the minimum amount of material do the maximum 
amount of work at the minimum cost. The aim of engineers 
ought to be, therefore, to employ wherever possible ordinary sizes 
of timber, so that the work may be executed economically, and not 
be delayed whilst the world is being ransacked for unmarketable 
timber. Contractors when tendering base their estimates on the 
drawings and specifications, and seldom consider it their duty to 
inform the engineer that the work will be cheapened by making 
the timbers of smaller scantling, or by arranging them so as not to 
cut to waste. When the works are in progress, questions of this 
kind are brought forward, and not unfrequently the engineer is 
forced into making alterations which simplify and cheapen the 
work for the benefit of the contractor ; the prices at which the 
work was let being generally adhered to. So it is that the 
questions uppermost in the mind of one about to employ timber 
are :—What class of timber is it best to use? And in what sizes 
can it be conveniently obtained at a moderate cost? One of the 
objects of this paper is to provide a means of answering these 
questions, so far as pine and fir timber is concerned. It is not 
here proposed to describe all the species, or each species in detail, 
but simply to consider them under the broad headings as they are 
presented to an engineer practising in this country. Neither is it 

roposed to enter into the mysteries of the timber trade. The 

rands, names, colours, and modesof measuring are so various, and 
differ so considerably even in places not far distant from each 
other, that it requires a long apprenticeship to become thoroughly 
acquainted with intricacies and apparent anomalies of the business. 
Pine timber is imported from North America, whilst fir timber 
usually comes from the countries in the vicinity of the Baltic + 
Spruce, fir, and larch are obtained both from the continents o 
Europe and North America. All the pine and fir woods are im- 
ported in specially selected logs for masts and spars. They vary 
much in size and quality, and are generally sold by private 
arrangement. Their high price prohibits their use in ordinary 
engineering woik ; they will not therefore be considered in this 


per. 
PYVeliow pine is imported from North America under the 
synonymous terms of yellow and white pine. In its native land 
it seems to stand the weather well, but in this climate itis not 
considered to be so strong or durable as the-best Baltic fir. The 
bridge over the Delaware at Trenton, which stood seventy years, 
is reputed to have been constructed of this timber in 1804. This 
is open to question, as Trenton is in the United States, where 
itch pine grows, and is called yellow pine, notwithstanding that 
th here and at such places as St John’s, New Brunswick, it goes 
by the former name. A cargo of yellow pine will consist of balks 
varying in length from 20ft. to 60ft., and 40 to 80 cubic feet in con- 
tent, the average scantling being about 16in. by 16in. Short logs 
may be had exceeding 26in. by 26in., but this is an exceptional 
size, which commands a high price. If the balks composing a lot 
of this timber have an average content of 65 cubic feet, it may be 
bought at the market rate; and if 14 per cent. be added for each 
5ft. above 65 and up to 80 cubic feet, a very fair approximation to 
the relative value of the wood will be obtained. It is much in 
request for pattern making and other purposes requiring a soft, 
non-resinous, and easily-worked wood. It retains its form when 
subjected to gradually applied loads, but it is not so strong as the 
other pine woods, nor is it considered a good timber to withstand 
sudden strains or shocks. 

Red pine is said to derive its name from the colour of its bark; 
it is imported from North America, but not now to any very 
~ great extent. When this wood is cut up it will be found straight 
grained, tolerably free from knots, and somewhat harder and 
stronger than the yellow pine, but on the whole an easily-worked 
wood. The average scantling imported is small, being about 10in. 
by 10in., but it may be had sometimes 13in. or 14in. square. The 
balks vary from 20ft. to 50ft.in length, and may be had at the 
market rate when averaging 40 cubic feet in content; the 
approximate extra value for each 5ft. above this size is 14 per cent. 
up to 50 cubic feet. 

Pitch pine, imported from the Southern States of North 
America, is now coming very much into use for engineering 
Pp s, as well as for the internal fittings of houses. It may be 
distinguished by the extremely large quantities of resin which it 
contains, and the distinctive character of its annual rings. In 
point of strength it is superior to the other pine and fir woods, 
and equally durable in most situations, but rather more liable to 
rot in a warm moist atmosphere. When totally immersed in 
water or buried underground, it is supposed to be surpassed in 
durability by the best Baltic fir, but its use in these positions is of 
too recent a date for this to be borne out by experience. On 
account of the large amount of resin which this wood contains, it 
will not take paint, and it is not included among the nicest woods 
to work. It is imported in balks averaging l6in. by 16in., and 
varying in length from 40ft. to 70ft. The market average is about 
80 cubic feet, and the approximate extra value for each 5ft. above 
this is 1} per cent. up to 100 cubic feet; but special sizes up to 
150 cubic feet may be obtained at high prices. 

ve pine from North-Western America is not now much im- 
po on account of the great cost of transport. It is admirably 
fitted for masts and spars, being tough, elastic, straight, free 
from knots, and of great length and comparatively small diameter. 
It varies from 9ft. to 35in. diameter, and from 50in. to over 100ft. in 
length; even the largest sizes may be used with confidence that it 
is not overgrown. 

Baltic fir generally takes its name from the port of shipment, 
such as Memel, Riga, and Dantzic, and is classified under various 
heads, as crown, best middling, common middling, &c &c. The 
colour of this wood is dependent on many local circumstances, 
such as age, climate, and soil, but it is generally of a straw colour 
tinged with red. In the South of England this timber is called 
yellow wood, whilst in the Northern and Midland districts it is 
called red wood ; this is a source of some trouble to those unac- 
quainted with the fact. Red baltic when sound and of good quality 
has a strong resinous smell. In appearance it is somewhat similar to 
some samples of pitch pine, but not so straight grained ; it may be 
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distinguished from it by the very large number of knots which are 
—— to view on the wood being cut up. The best qualities of 
Baltic timber, such as Memel and Dantzic, are considered to be 
very strong, elastic, tough, and durable. Balks may be obtained 
at moderate figures 18in. to 20in. square, and from 45ft. to 50ft. in 
length, but in order that there may be little sap wood, and the 
logs be made as parallel as possible, they are usually cross cut into 
lengths varying from 20ft. to 30ft. 

he timber shipped at Riga is of smaller scantling, not often 
exceeding 14in. by 14in. by 30ft. to 45ft. in length. 

The fir timber imported from Norway and Sweden is generally 
very inferior in ~My and only suited to temporary work, or the 
rougher forms of carpentry ; in fact there is little to recommend 
it beyond its cheapness. It is small in size, the logs varying from 
Yin. to 14in. square, and from obit. to 3dft. in length. Small sizes 
of most of the Baltic woods are imported at a cheap rate for rail- 
way sleepers, and other analogous p' q 

Spruce fir is mostly imported from North America and Norway. 
There are two species obtained from the former country, namely, 
the black spruce and the white spruce, which are distinguished by 
the colour of their bark. A sound spruce log when cross cut will 
be found of nearly the same appearance and texture right through, 
whilst a Baltic fir log, treated in a similar manner, will show heart 
and sap wood, more or less clearly defined. When cut up, the 
wood is either white or a whitish yellow colour, and generally very 
full of small extremely hard black knots, which render it rather 
difficult to work. 

Spruce being strong, tough, and straight grained, forms an excel- 
lent material for temporary work. When exposed to the weather 
it cannot be taste ap upon to stand more than five or six years, 
unless kept properly painted or otherwise protected ; and when 
comers in the construction of houses, it is extremely liable to 
rot, if in contact with a warm damp atmosphere. The black 
spruce is considered better than either the Norway spruce or the 
American white spruce, being tougher, and not so liable to rot. 

The Norway spruce is often imported in unbarked round logs, 
20ft. to 40ft. in length, and not more than from 4in. to Qin. 
diameter at the butt. It is extensively used for scaffold poles, 
ladders, and mine props. The American spruce is also frequently 
imported in unbarked round logs, 6in. to 12in. in diameter, and 
varying in length from 20ft. to 50ft. If it is intended to keep the 
timber for a length of time, the bark should be removed, as it 
renders it liable to the attacks of a small worm, but if it is to be 
used within a few weeks, it should be left on, as the wood is then 
easier to work. 

Larch when exposed to the weather, or placed in positions sub- 
ject to alternate wetness and dryness, is the most durable of the 

ine timbers. In these positions it is even superior to most of the 
net woods; for instance, elm and beech, although capable of 
withstanding a large amount of rough usage, soon rot when left 
exposed to the weather. The importation of European larch is 
very limited, and the home grown species cannot be obtained 
to any great extent in large sizes, It is generally to be 
found in small logs from 20in. to 30in. in circumference 
over the bark at the centre of the log, and not more than 14ft. or 
16ft. in length. The trees are considerably taller than this, but 
the top is nearly always cut up on the ground into very small sizes, 
which are used for a variety of purposes. When ordered direct 











not increased, whilst its strength and elasticity are diminished, 
The time required in ing the wood ma: be curtailed quite 
one-third by these means, but they should resorted to only 
where absolutely necessary. 

Mr. Sigismund Beer, a German chemist, bas found that the time 
required for seasoning may be still further curtailed by boiling the 
timber in a weak solution of borax, and afterwards washing it in 
hot water. The borax acts as a solvent to the sap, which is then 
removed by boiling, it is supposed without injury to the fibres of 
the wood. The wood treated in this way is said to be fully shrunk, 
and seasoned in a few weeks, as well as improved in ess and 
texture, and rendered durable in all situations. Among other 
advantages claimed is the very important one that the wood is 
made ye to water, and so not affected in any way by the 
moist and dry state of the atmosphere. The cost varies from 44d. 
for soft woods to 9d. per cubic foot for hard fancy woods, but an 
addition to these prices must always be made to cover incidental 
—s such as carriage to and from the works. 

lessrs. Joseph Pierce and Co., of this town, hold the patent 
rights for Great Britain. From what I have seen on their premises, 
I am led to believe in the efficacy of the method as a seasoning pro- 
cess, but time must elapse before its preservative properties can, 
under ordinary circumstances, be guaranteed. It can hardly be 
anticipated that the strength of the timber will be improved, but 
it is supposed that the drawbacks to ordinary boiling and steaming 
are not present in this method, as the sap is dissolved and removed, 
in place of being coagulated. Smoke drying and charring can 
scarcely be classed among seasoning processes, they are more pre- 
servative in their nature, and should only be employed to tect 
the wood against rot and worms, after it has been thoroughly sea- 
soned, either naturally or otherwise. Ordinary smoke dr i 
must not be confounded with stoving, when the smoke and fumes 
from the fires are sometimes made to pass through the heated 
chambers containing the timber, with the view of adding to its 
durability. In stoving, a good allowance must always be made for 
waste, as the wood warps, cracks, and splits; it is also weakened, 
and rendered brittle. If it is a true saying that it is always advis- 
able to imitate nature, it would seem that Mr. Davison’s 
desiccating process ought to be a success, He simply subjects the 
timber for some weeks to a current of air heated to a moderate 
temperature of from 90 deg. to 120 deg. Fah. The air is at 
a moderate velocity through the chamber or chambers which con- 
tain the wood. 

By whatever means the ig is 1, the weight lost 
during the process varies very much with each species of timber, 
and even with the same species; it cannot therefore be taken at 
one-fifth or one-sixth of the original weight of the wood, as stated 
by one or two accepted authorities. Pitch pine will not lose much 
more than one-fortieth of its weight, whilst English oak and 
yellow pine will sometimes be reduced ten times this amount. 
Having so far introduced the subject of seasoning timber, I must 
now leave it in other hands. Mr. Hughes, of the firm of Messrs. 
Joseph Pierce and Co., has been good enough to consent to read a 
supplemental paper on Mr. Beer’s process ; and Mr. Davison has 
favoured me with a communication which I propose to read to you 
hereafter. 

The next matter to be considered is the strength of pine and fir 
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| timber ; on this question the haziest notions have long existed, and 


from the forests, they may be had of their full length of 20ft. or | even now exist. Galileo was one of the first to investigate the 


30ft., and even as large as 40ft. in length, and 30in. to 40in. in | strength of wooden beams, on purely mathematical 


ciples. 


circumference, but such a size commands a price 35 or 40 per cent. | Timber is one of those matters in engineering which does not 


higher than that paid for ordinary sizes. Larch poles, about 30ft. 
in length, may be economically cut up on railway work as follows : 


admit of much mathematical treatment. 


Mathematical reasoning, 
although irrefragable, cannot be a 


yplied to any but ideal pieces of 


—If the pole be sawn up into four lengths, that from the butt by | tiniber, existing in the mind of the mathematician, but never in 


being cut up the middle will form two sleepers, the length of next 
largest diameter treated in the same manner will yield two fence 


ts, the next length will cut up into fence rails, and the top will | theoretical investigations. 


orm a centre fence stake. 

There is a well-known American species of this timber called 
Hackmatack or Tamarack, which is largely employed in Canada 
for shipbuilding. It does not to any great extent find its way to 
English markets, but it can sometimes be obtained 
averaging 12in. or l4in. square, and 15ft. to 20ft. in length. 

Larch when cut into thin planks, and wetted with cold water, 
can be bent and twisted more easily than most woods. This 
characteristic, combined with its durability and small size, renders 
it peculiarly fitted for small boat building, to which purpose it is 
largely devoted all over Great Britain. One great obstacle to the 
employment of larch is, that it will shrink and twist to so great an 
extent, that it cannot be employed in positions where this will be 
of consequence. For the rougher forms of carpentry, such as posts, 
railway fences, sleepers, and graving dock shores, which are always 
exposed to the vicissitudes of the weather, no better timber can be 
found for the purpose. Most authorities state that larch will not 
burn easily, and it is recorded that on this account Tiberius Czsar 
ordered the Naumachiarian Bridge destroyed by fire to be rebuilt 
with planks of this timber brought from Rhcetia. 

Pine, spruce, and other fir woods are largely cut up into planks, 
deals, and battens before shipment. One advantage of employing 
this foreign cut timber is, that as a rule, it is better seasoned than 
when brought over in whole logs; but great care is required in 
selecting cut scantlings, as they are often sawn out of very young 
trees or the branches of older ones, the wood of which has not 
arrived at maturity. Unfortunately the demand for timber is so 
great that it is felled whilst young, and at improper seasons, 
shipped in a hurry, and on its arrival in this country is so badly 
and closely stacked that there is little or no ventilation. I need 
hardly point out that dry fresh air is one of the best seasoning and 
preserving agents for timber. Without a proper supply of fresh air 
wood may be destroyed in three distinct ways—First, by the dry 
rot, ca by damp combined with insufficient ventilation. 
Secondly, by'the wet rot, caused by continued wetness with a supply 
of air inadequate to produce dryness. Thirdly, by the putrid 
fermentation of the sap, which takes place when unseasoned wood 
is placed in a position to which the air has not access. An 
unseasoned post when painted and tarred may be given as a good 
illustration of a ition in which wood is very liable to undergo 
this latter form of decay. 

The good qualities of timber properly stored under cover, and 
seasoned by the influence of the atmosphere, have long been appre- 
ciated by engineers and architects. To season quantities of timber 
in this way involves increased rent for premises, a very much 
larger capital to carry on business, and the holding of a stock, the 
value of which fluctuates considerably. Again, builders and 
contractors do not, as a rule, care to pay extra for seasoned wood 
unless compelled to do so by those exercising authority over them, 
so that a reasonable interest on the capital invested is not even 
insured. No wonder, therefore, that it is now almost impossible to 
obtain at 7 price, excepting in the form of deals, large quantities 
of thoroughly seasoned pine or fir woods. 

The time required to naturally season timber varies very much, 
but under any circumstances it is considerable. Many methods 
have consequently been proposed to hasten the process, and now 
more than ever is some means required. The nitrogenous sub- 
stances contained in the sap exist to a very large extent in all green 
woods, It is these that are most liable toe decomposition, and the 
object to be effected is to remove these along with the water by 
some means more quickly than by atmospherical influence. If 
timber is immersed in water the sap is dissolved, and the seasoning 
to some extent expedited; timber treated in this way is con- 
sidered not liable to warp and crack. Most foreign timber under- 
goes this process to a certain extent while being floated in the 
rivers from the forests to the port of shipment. In England large 
quantities of timber pending their sale are kept afloat in ponds 
attached to the timber yards; but if it is proposed to keep the 
wood in the ponds for any length of time it ought to be com- 
pletely submerged, and previous to its being used it should be 
properly stacked and dried. In many cases boiling and steaming 
are employed, but it is found that the durability of the timber is 
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practice. A few good experiments on the classes of timber used in 
construction would be worth more to the engineer than volumes of 
As Tredgold says, ‘‘ Fortunately that 
precision so 1 to the philosopher is not absolutely necessary 
to the architect and engineer.” As regards the deflection of timber, 
t is so small within the limits of safe warking that it need hardly 
be considered, excepting in bridges of large span, in which case 
simple rules deduced from previous examples can alone give any- 





| thing like approximate results. The degrees of elasticity possessed 





by the various portions of the bridge, and the different classes of 
workmanship to be found in one and the same structure, are too 
numerous to be included in any purely theoretical investigation of 
the subject. 

Formule for the strength of beams may be deduced somewhat 
as follows :—If a beam + inches in breadth, d inches in depth, and 
L feet clear span, breaks with a weight W applied at the centre, it 
is not difficult to determine in what ratio the strength of another 
beam of the same material will vary. If the breadth be doubled, 
it is at once evident that its strength is doubled ; if its length be 
doubled, its strength is practically halved; and if its depth be 
doubled, the sectional areas in tension and pression as well as 
the distance apart of their centres of gravity are doubled, conse- 
quently the moment of resistance of the beam is increased four 
times, and similarly by using any other depth, it will be found that 
this moment varies as the square of the depth. The breaking 
weight therefore varies directly as the breadth and square of the 





depth and inversely as the length, therefore W a - Now it ig 


known that the adhesion of the particles or fibres to one another 
affect the strength of the beam to an extent which can only be 
determined by introducing an unknown quantity; W therefore 


becomes equal to oo 6 when C is the constant quantity, the 


value of which can be determined only from actual experiment. 
It is the want of proper data, and experiments to determine the 
proper value of this constant C, that is one of the causes of so 
much trouble, the failure of so many mill beams, and the frequent 
fall of floors all over the country. The quality of every class of 
timber varies considerably even in the same o. It is therefore 
desirable, where it is proposed to employ w largely to sustain 
heavy loads, to test one or more logs taken at random. The con- 
stant deduced from the result can then with confidence be relied 
upon so far as that lot of timber is concerned. 

On comparing the present standard authorities on timber, 
namely, Tredgold, Barlow, and Laslett, it would seem almost 
absolutely necessary to pursue this course. The constants adopted 
by these authorities for the transverse breaking weight of a beam 
are given tively in columns numbers L., iI., III., of Table A. 
The previously mentioned authorities deduced their constants from 
experiments with pieces of wood of only a few inches scantling, 
and a few feet in fength ; and it has evidently gone against their 
conscience to take those cross-grained and containing knots; con- 
sequently their constants give too high results, as is admitted by 
Tredgold and Laslett in their works. This circumstance taken 
into consideration with the disparities exhibited by Table A, and 
with the fact that the margin of safety employed in practice ranges 
from four to ten, according to the peepee of the engineer or 
architect, must at once show that the question of the trans- 
verse strength of timber is at present in rather an unsatisfactory 
condition. 

Some very important experiments have been carried out from 
time to time by Mr. Lyster, our dock engineer. I have gone 
through these carefully, and selected those bearing on pine and fir 
timber, and by his kind permission I am able to lay them before 
you this evening. They will be found in the addenda to this paper 
accompanied by some experiments carried out by Mr. Edwin 
Clarke. Many experiments carried out for various purposes by 
others have come under my notice, but they would require too 
much explanation to be of service in this investigation. The 
results of these have nevertheless been present in my mind during 
a study undertaken with a view of determining the actual trans- 
verse strength of timber. I now = before this a the 
constants given in column No. IV. Table A, with every confidence 
that they will give results approximating very closely to ordinary 
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they are very low when compared 
a a Laslett, but it must be re- 
pepe oeele 
imperfections inse} fro: of the sizes em 
pen ern and to the fact that timber always loses somewhat 
of its city as it becomes more seasoned. After having 
arrived at proper approximate values for the constant for beams 
ported at both ends and loaded in the centre, there is little 
ifficulty in deducing from them constants for beams otherwise 
loaded and supported, ©, GRAHAM SMITH, 


Dockyard, Liverpool. 


work, It is at once evident that 
of id, Barlow, 


ADDENDA. 


The constant C (see Table A, annexed) for a beam supported at 
the ends and loaded at the centre, may in most cases be modified 
so as to apply to those supported and loaded in other ways in a 
simple manner somewhat as follows :— 

EXAMPLE I.—A beam with the load uniformly distributed over the 
span.—When the weight W is applied at the centre of a beam it is 
evident that the upward resistance of the supports will each 


be ¥ » consequently if L =the clear span, the bending mo- 
We he 2) WB 
2 2 ¥° 
W is evenly distributed over the span, the upward resistance of 
ne WwW 

'$ 


ment at the centre is Now when the weight 


the supports will each as before, but the bending moment 
L 
2 
weight between either support and the centre, that is 


wy,L_wt 
a 
when the load is applied at the centre. The distributed load 
required to break the beam is therefore double the load —— 
when concentrated at the centre. The constant to be employed 
in case is therefore 2 C. 


EXAMPLE II.—A beam supported and fixed at both ends and loaded 
in the centie.—It has been found by various authorities, from 
actual experiments with timber beams, that the breaking weight 
of a beam under these conditions, when pared with that of the 
same beam simply resting on its supports, is increased nearly in 
the ratio one and a-half to one, consequently the constant will be 
increased in a like ratio and become l4 C. It will be found by 
calculation, or more readily by constructing a diagram, that the 
theoretical strains on a beam at the points of support when fixed 
at the ends are the same as at the centre, that is the bending 
moments are evenly distributed over, or jointly resisted by the 
centre and end cross sections of the beam, the theoretical breaki 
weight is so increased in the ratio two to one. The yielding of the 
undersides of the beam, and the top sides at the points of fixture, 
will account for the discrepancy which exists between theory and 
practice, It requires the exercise of + care and discrimination 
in allowing for extra strength in tim beams fixed at the ends, 
even in the ratio of one and a-half to one. If the ends of the 
beams are fixed 6in. or even 12in, into a brick or stone wall, the 
construction may not be quite accurate, the timber may shrink, or 
on the application of the load yield sufficiently to allow of the 
beam acting simply as if epreves at its extremities, notwith- 
standing that it is nominally fixed at these points. If the beam be 
actually continuous over its supports the full theoretical value 2 C 
may be allowed. 

EXAMpPLe IIl.—A beam supported and fixed at both ends, and 
uniformly loaded.—The beam under these conditions when of 
uniform cross-section will be weakest over the points of support ; 
but the strain produced at these points will be only two-thirds of 
that produced at the centre of similar independent beams by the 
same : the uniformly distributed load required to b the 
beam when the ends are fixed is therefore to the uniformly dis- 
tributed load required to break the beam when the ends are not 
fixed as 3 to 2; and the constant must be increased in a like ratio. 
The constant to be employed will therefore be to 2 C as 3 is to 2, 
that is 3C, I have been unable to find any experimental results 
on the increase of the breaking weight of a beam under these con- 
ditions. The departure of oe from theory in the i 
example was the difference between one and a-half and two, or in 
other words, the actual increase was only half the theoretical ; I 
would therefore recommend that the constant be taken low in 
practice, so as to make a liberal allowance for the circumstances 
mentioned in the previous example. If 2 C given in example I. 
be employed also in this case, the mistake fallen into will be only 
that of erring on the safe side. If the beam be actually con- 
pe ots over its supports, the full theoretical value 3 C may be 

lowe 


EXAMPLE IV.—A beam supported at both ends and loaded in any 
way whatever. — In all cases it is little more than necessary to 
ascertain to what extent the bending moment at the weakest cross 
section differs from that at the centre of an independent beam, 
when the load is applied at that point. For example, take an 
instance where W instead of being at the centre is applied to one- 
fourth the span from the nearest support; the reaction of that 
support will then be } W. The bending moment at the point of 


application of W will be } W x Fs =; W L; that is three- 


at the centre will be . x moment of the 


_ es pe 


ee 
or exactly half the value of the bending moment 


minus the 





fourths of the bending moment i found when W is applied at 


the centre. The load required to break the beam when in this 
position is therefore to that required at the centre as 4 is to 3; so 
also the constant to be employed is increased in the ratio 4 to 3, 
and consequently becomes 14 C, 


Exane.e V.—A beam supported and fired at one end and loaded 
at the other.—Here it is evident the greatest bending moment is 
at the point of fixture and is equal to W L. This is four times 
greater than that at the centre of a beam of the same span, sup- 
ported at the ends and loaded at the centre with W. The constant 
to be employed is therefore } C. 


ExaMPLe VI,~-.A beam supported and fixed at one end, and loaded 
uniformly over its entire length.—The weight acts through its 
centre of gravity, which, since the load is uniformly distributed, 


will be situate ata distance from the point of fixture. The 


greatest bending moment equal to W x 4 
this point; it is only twice greater than that at the centre of a 
beam of the same span supported at the ends and loaded at the 
centre with W. The constant to be employed is therefore 4 C. 
{In this and so pyc instance, the remarks in Examples II. and 
TIL. on the full theoretical value of the constants not being 
attained in practice, with timber beams fixed at both ends, do not 
apply ; as the beam will simply be inclined, and so accommodate 
itself to its position. If this should happen to any very t 
extent, the leverage at which W acts will be diminished, and the 
brestine ign of the beam consequently increased. By pro- 
ceeding in manner, and ascertaining at what point the 


we will occur at 


greatest bending moment occurs in any beam of uniform section, 
and comparing it with we the constant may be modified to 
suit any arrangement of load or loads. 


oe 





















































such, that when employed in the formula W = C be the 


value of W will be in cwts. This facilitates comparison, as the 
mind can grasp and estimate the value of constants of one figure 
and a decimal much more readily than when they consist of four 
res. 

= I. Experiment with two best selected Memel fir beams 13}in. 
wide, 13}in. deep, and 10ft. Gin. clear span. Both were cut 
from the same balk and placed 12ft. apart centre to centre, the 
space between them bei a with railway metals, upon which 
pig iron was loaded until the broke. The following obser- 
vations were taken :— 




















i sans | Deflection. 
nf ie. ear ed 
on the Beam cut | Beam cut Remarks. 
two beams. | from butt. | from top. 
Tons Inches Inches. 
40°2 10 “12 
59°6 “31 “27 
75°2 87 51 
alle Sal 1°45 First fracture observed. 
ill aoa oa The deflection not taken as the 
122°0 Broke. Broke. beams had crushed at ends. 





The distributed breaking load on each of the above beams is, 
* = 61 tons, which is equivalent to 30°5 tons applied 
at the centre, 


W= breaking bros, in cwts. at centre of beam. 
L=clear in feet. 


b=breadth of beam in inches, 
d=depth of beam in inches. 
c=constant. 


therefore, 


ba Wid 
Ww=C 7 Therefore C= bd 
— 30° x 20x10 _ 
Therefore C = 13x 13°5 x13°5 > 26. 


No. IL. Experiment with two Quebec yellow pine beams l4in. 
wide, 15in. deep, and 10ft. Gin, clear span. Both beams were cut 
from the same log and tested in the same manner as No, 1, The 














following tions were taken :— 
Load distributed a 
puted on 
the two beams. Practically the same Remarks. 
on ms. 
Tons. Inches, 
26°6 “18 
67°0 “39 
69°6 *39 
83°0 "66 
102°0 “87 First fracture observed. 
122°0 Broke. 














The beam cut from the top end of the log broke down bodily. 
The distributed breaking load on each of the above beams is, 


therefore, = = 61 tons, which is equivalent to 30°5 tons applied 
at the centre. peliiame tbe 
uc ‘DX LUX 10'0 
Therefore C 14x15x15 7 


No, III. Experiment to ascertain the relative strength of Baltic 
fir, pitch pine, and American red pine. Beams 6in. wide, 12in. 
deep, and 12ft. 3in. clear span. The ends of the logs were placed 
in stirrups, and the load a at the centre by means of 




















hydraulic machinery. The following observations were taken :— 
Baltic fir. Pitch pine. } Red pine. 
Load — a nn 
— Deflection. Deflection. | Defiection. 
a aie, ta > re 7 
centre. | Sample | Sample | Sample | Sample | Sample | Sample 
No. 1. No. 2. No.l. | No. 2. No. 1. No. 2. 
Tons. in. in, in. in. in. in. 
30 29 “37 ‘ll 38 “43 “37 
5°0 “56 60 “28 “61 “70 “61 
75 ae wl par BUT a See, _ 
80 1°87 lll “53 “or | _ 1°94 
85 Broke. _ ~- —- | — Broke. 
10°0 _ 1°93 “78 1:31 | _ - 
10°2 _ ~ Broke. | _ - —_ 
10°5 - Broke. — | Broke | — - 














Baltic fir: Average breaking load applied at centre— 
= 85+: S 10°5 — 9-5 tons, 


— 95x 20x 12°25 _ 
Therefore C Oy eh 27. 


Pitch pine : Average breaking load applied at centre— 
= 102 + 10° = 1035 tons. 





* To effect this reduction it is only necessary to divide Tredgold’ 
constant, in the formula C = r by 112; and that of Barlow, 
LW 


tad 


a’ 
» by 386. 

















THE ENGINEER. 127 
Tapes A. Therefore C = 10°35 x 20 x 12°25 _ 9.9 
L bis lop Vtivebe no gay Iv. , ; OxisEe 
| American red pine : Average breaking load applied at centre- - 
| j a «| 5 

= is b| i} ri Bs lo si + 

a fe see Sel g 8x20x12'25 _ 5 

R roe Resi s reel . Tien Ces Py 

2 S| a se | a ro i) ‘ 3 . 

, ae a P falb. Riess b No. IV. Experiment with two pitch pine beams cut from the 
gid a Bt BelS BEE e's 258) = | sume logs Idin. wide, 15in. deep, and 10ft. Gin. clear span. 
Name of Pimber. 1° 23 E: it 223 cn *ig84| % Tested by hydraulic machinery in the same manner as No, III. 

i iwsers w igs " jggo) 2 The following observations were taken :— 

eg? 88/4" g28/ 8m Bos 2 ‘ 

2 2889 [9889 (582| = |__ Detection 

8 ed - 2 2 =| & Load applied Remarks. 

% a) 8 is gig S 3 é at centre. | Beam cut | Beameut | 

3 ? 15 {5 5 rE 5 | from butt. | fromtop. | 

m - | ra Tone, | inn ni | 
edie ina — 0° : , 
Yellow pine, Cana- | | , a | P 
dian cc's | 616 | 87] = | — | Moo | a2) 22 po eesti it | 
40°0 “49 ‘ 
Red pine, North | f 7 4 | 
American. ..| 483  4°3| 13a | 40 ams | 51| 23 poe - Pek. tngead 
Pitch pine, United ae th linn ae 
BStates.. .. ..| 495 Cho ngaRe | 4-9! |" aN POON RO Do coo5 Tamas bit Gy Saar atu. oa 
Baltic fir, Danzig.| 611 55 = — | 2301 | 6°8 |2-4to3-0 an bye g ry oy oneng '¢ the butt < - log, the agp pee 
} . off a ’ 8, and on account of being put on 
»  Riga..| 630 471079 | 82 1575 | 4°7 /2°0t02S | rather too suddenly the beam broke with 57° tons, but there can 
Memel.| 545 a9 | 1781 | 52: — | — lestoss . “ little doubt but that 60 tons is very near the breaking load 
sy i of the specimen. p 
American spruce.| 570 5°1 | 1474 | 4°94 «1760 | 5B] Therefore C = 60x 20x 10% =4°0, 
14x15x15 
In practice it is unnecessary to calculate to nearer than cwts. No. V. Experiment with two Quebec yellow pine beams, cut 
All the constants have therefore been reduced * to a denomination Pen different logs, 14in. wide, Bom Rion and 10ft, Gin. clear 


span. Tested by hydraulic machinery in the same manner as 
No. III. The following observations were taken :— 














i tptigtis | Deflection. | 
ad app } . 
atcentre. | Sample Sampl | Remarks 
| No. 1. No. 2. | 
Tons. Inches. Inches. | 
10°0 14 “15 
20°0 “44 “39 
30°0 56 57 
34°0 — Broke 
38°3 


| 


Broke. | — | 





a = 36 tons, 
tite Cer as 
iment with two American red pine balks selecte 

from the scaffolding employed in constructing the tubes. Both 
beams were cut from the same balk, and by dead load sus- 
pended on a scale from the centre of the beam. The beams were 
each 12”x12' and 15’—0" clear span. The following observations 
were taken :— 


Average breaking load applied at centre = 
36 x 20x 10°5_ 


* No. VL 














Beam cut from butt. | Beam cut from top. 

Load. | Deflection. Load. | Defiection. 
cwts. Inches. cwts. Inches. 
wi | “05 16°13 "10 
82°62 “15 37°22 "20 
61°92 *25 48°57 | °25 
74°77 “40 75°25 *50 
91°10 “50 85°75 “87 

136°04 “T7 136°90 1°00 

256° “90 153°80 1°10 

200°75 1°20 204°00 1°52 

217°85 1°37 215°03 | 167 

236°85 1°50 237°50 \ 2°00 

253°32 1°70 250°50 | 2°25 
273°31 2°20 257°25 | 2°50 

282-60 2°70 Gradually | sinking 

292°93 3°30 ; 2°9 4 

294°60 3°45 at the point of breaking the deflection 

296°32 4°00 was 3°1. 


Average breaking load applied at centre— 
=: 206'32 een = 280°5 owt. 





280°5x15 _ 





£, = = 9 
- ° 12x12x12 2% 
No. VII. Experiment with American red pine deal, cut from 
the centre of a of timber similar to experiment No. VI., and 


tested in the same manner. Beam 6'x6'x7'6" clear span. The 
following observations were taken :— 











Load. Deflection. 
ewts. Inches. 
5°90 “10 
11°70 “18 
17°50 “28 
24°03 “37 
29°10 “45 
35°40 “55 
47°50 “79 
50°04 “85 
56°38 1°08 
65°78 1°35 


Breaking load applied at centre = 65°78 cwt.— 

















Pe ol x75 
‘ore C = —— ~ =23. 
— 6x6x6 
Summary of Timber Experiments.—Nos. I. to VII. 
pensions SL a +h fy 2s OE 
e2 | otis Aver ge 
Species of timber. |seantling “eet § 8 gee opts, 
Species of timber. antling. span. E28 23 &8 but 
457 < 2 So w=C—_— 
i = @ L 
! | 
in. in, | ft. in ; Tons. | 
Baltic Memel fir... .. | 13x13} |106| 2 | 30°50 2°6t 
Quebec yellow pine .. | 14 x15 | 106 2 30°50 2°0t 
Baltic fir.. .. .. os 6 x12 {123 2 | 9°50 2°7t 
Pitch pine .. .. 6 x12 | 123 2 | 10°35 | 2°9t 
American red pine 6 x12 | 123 2 | 800 2°3t 
Pitch pme .. .. .. | 14 x15 | 106 2 | 60°00 4°0t 
Quebec yellow pine .. | 14 xl5 | 106 2 86°00 2°4t 
American red pine .. | 12 x12 | 150 2 | 14°00 2°4§ 
American red pine . | 6 x 6 76 1 3°29 | 2°3§ 


Society oF ARTS—CHEMICAL SECTION.—In consequence of an 
unfortunate accident to Mr. Charles W. Vincent, F.R.S.E., F.C.S., 
his lecture on ‘Spontaneous Combustion in Factories and Ships 
is postponed. 





* Vide Edwin Clark’s work, “On the Construction of the Britannia 
Tubular Bridges,” page 453. 
+ Distributed dead load. 





t Load applied at centre by means of hydraulic machinery. — 
>. vee ‘Writannia and Conway Tubular Bridges,” by Edwin Clarke. 
+ Dead load applied at centre. 
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THE EMPLOYMENT OF ELECTRICITY FOR 
BLASTING AND SIGNALLING IN MINES.* 
By Mr. Biancue Brat. 

THE science of electricity is becoming a subject of more import- 
ance daily, both to the philosopher, the student, the commercial, 
and especially the mining portion of the world. I am persuaded 
that we have a very great deal more to learn with regard to the 
comprehension of its laws, to get a clearer insight into the nature 
of the substances from which the force can be most easilyevoked, and 
be enabled to secure and store it up until our requirements demand 
the amount of work we are desirous of getting out of it. 

The first question, then, that occurs to us is, what is electricity? 
This has from time to time been attempted to be answered by 
various men holding different theories. It was not until the 
beginning of the eighteenth century—about 1730—that any 
material facts were discovered in this science, when Mr. Stephen 
Grey, a pensioner of the Charterhouse, discovered what he termed 
electrics and non-electrics, and also the use of insulating materiais, 
such as silk, resin, glass, hair, &c., and it was obvious that, until the 
latter fact was discovered, the science would remain in abeyance, 
because there would be no mode of preserving the electrical excite- 
ment in the absence of non-conductors of this force. The close of 
the last century was remarkable for Volta’s discoveries, and Dr. 
Franklin’s identification of the electricity of the machine with the 
stupendous effects of the thunderstorm. 

Sir Humphrey Davy, in the commencement of the present cen- 
tury, with his commanding genius, threw fresh light upon the 

y numerous electrical effects discovered. In 1821 Faraday 
commenced his studies in this branch of philosophy ; which he 
afterwards so diligently followed up, that he was for some years, and 
I believe him always to have been, the first electrician of his day. 
From the commencement of the present century discoveries have 
succeeded each other in regular order, and with the most amazing 
results; and now electricity is regularly employed in the arts, in 
the process of electrotype, and electro-silvering and gilding; also 
in the electri¢ telegraph, and in a few years we may possibly see 
it commonly employed as a source of artificial light. 

The nature of electricity, says Turner, like that of heat, is at 
present involved im obscurity. The story of the skinned frog, 
agitated and convulsed by an accidental communication with two 
different metals, or, as some say, with the electricity from an 
ordinary machine, has been repeated in nearly every work on the 
science. Professor Silliman, however, asserts that the galvanic 
story is doubtful, and is a fabrication of Alibert, an Italian 
writer of no repute, and that greater merit is due to Galvani than 
that of being merely the accidental discoverer of this kind of 
electricity, because he had been engaged for eleven years in 
electro-physiological experiments, using frogs’ legs as electroscopes. 
It was whilst experimenting on animal irritability, Galvani 
noticed the important fact that when the nerve of a dead frog 
recently killed was touched with a steel needle, and the muscle 
with a silver one, no convulsions of the limb were produced until 
the two different metals were brought in contact; and he ex- 
plained the cause of these singular after-death contortions by 
supposing that the merves and muscles of all animals were in 
opposite states of electricity, and that these nervous contractions 
were caused by the annihilation, for the tfme, of this condition, 
by the interposition of a good conductor between them. This 
theory of Galvani had several opponents, one of whom, the 
celebrated Volta, succeeded in pointing out its fallacy. He main- 
tained that the electrical excitement was due entirely to the 
metals, and that the muscular contractions were caused by the 
electricity thus developed passing along the nerves and muscles 
of the dead animal. 

To Volta we are indebted for the first voltaic battery, and the 
distinguished philosopher may truly be said to have laid the 
foundation ef this valuable branch of applied science. It is now 
generally admitted that the electro-motive force, or forces, 
maintaining the current in the galvanic pair is the force of chemical 
affinity acting at the zinc plate. It is found, moreover, when we 
tax the galvanic current with electro-chemieal or dynamical work, 
that the amount of work done by it is exactly proportionate to the 
quantity of zinc dissolved. These and similar considerations seem 
to argue strongly that galvanic action has its source in chemical 
action. Volta, however, and several of the most eminent autho- 
rities in the science, maintain that the electro-motive force has its 
seat at the surface ‘of contact of heterogeneous metals, and that 
chemical action is not the cause, but the manifestation of it. This 
view of the origin of galvanic electricity is called the contact theory, 
as distinguished from the chemical theory. 

Fleeming Jenkin, in his valuable text book on electricity, pages 
22 and 44, adopts the Voltaic theory. The contact theory supposes 
that at the surfacc of contact of two heterogeneous substances an 
electro-motive force invariable in direction and amount is generated, 
and subject to modifications ouly by the resistance offered by the 
conducting circuit. 

Faraday’s experimental researches are in favour of the chemical 
theory. Faraday has also propounded a theory of electric action 
by induction, which though it does not profess to overturn the 
other theories, in effect does so, by leaving room for the assumption 
that electricity need be nething more than a molecular affection or 
property of matter. In comprehensiveness it goes far to bind 
together the varied and complicated phenomena of electricity in 
all its conditions into an harmonious whole. Faraday finds a 
radical defect.in the fluid theories, viz., the leaving out of account 
of the intervening medium in induction. In a lecture like this we 
ean only just notice the theories of the various authors, but Grove 
in his correlation of forces almost coincides with Faraday’s ideas, 
as just stated, and puts forward some ideas in his work well worth 
reading. 

The term electricity is applied, according to the dualistic theory 
of Dufay and Symner, to two imponderable fluids, very similar in 
their properties, but diametrically opposed in their mutual rela- 
tions, or according to the theory of Franklin, to a single imponder- 
able fluid, the relative excess or deficiency of which is supposed 
30 produce the phenomena of positive and negative electricity. 
Professor Tyndall in his ‘‘ Lessons in Electricity,” page 35, speaks 
rather in favour of Symner’s two-fluid theory, but adds this para- 
graph :—“ Theoretic concessions are incessantly checked and cor- 
rected by the advance of knowledge ; and this theory of electric 
fluids is doubted by many eminent scientific men. It will, at all 
events, have to be translated into a form which shall connect it 
with heat and light, before it can be accepted as complete. Never- 
theless, keeping ourselves unpledged to the theory, we shall find 
it of exceeding service both in unravelling and in connecting toge- 
ther electrical phenomena.” I cannot pass this professor without 
comparing his words given in his lecture on *‘ Crystals and Mole- 
cular Force,” delivered in Manchester, October 28th, 1874, with 
Faraday’s words in his lecture on ‘* Mental Education ;’ T'yndall’s 
words, page 81, “‘I have often asked myself whether there is no 
power, being, or thing, in the universe, whose knowledge of that 
of which I am so ignorant is greater than mine ;” Faraday’s words, 
page 40, *‘ High as man is placed above the creatures around bim, 
there is a higher and far more exalted position within his view; 
and the ways are infinite in which he occupies his thoughts about 
the fears or hopes or expectations of a future life. I believe that 
the truth of that future cannot be brought to his knowledge by 
any exertion of his mental powers, however exalted they may be ; 
that it is made known to him by other teaching than his own, and 
is received through simple belief of the testimony given. Let no 
one suppose fora moment that the self-education { am about to 
commend in respect of the things of this life extends to any 
considerations of the hope set before us, as if man by reasoning 
could find out God.” 

Last of all is my own theory. Faraday, on November 28th, 1870, 
read a paper before the Royal Society on the possible relation of 
gravity to electricity, and concludes at paragraph 2717 with these 


* Bristol Lecture, School of Mines, February 19th, 1877. 











words :—‘‘ Here ends my trials for the present. The results are 
negative. They io not shake my strong feeling of the existence of 
a relation between gravity and electricity, though they give no 
proof that such a relation exists.” Where Faraday left off I began, 
and the privilege of demonstrating that relationship has been given 
to me, and I am now preparing my apparatus for yey 
the same, and as soon as I am prepared to stand the ordeal, I shal 
apply to the Royal Society for permission to demonstrate this old 
but unknown truth, which unfolds a flood of light in the chemical 
as well as the electrical world. 

Applications of Electricity for Mining Purposes.—The electric 
light apparatus has been so far perfected by Messrs. Siemens 
Brothers that I feel sure we can illuminate our colliery surface by 
night much cheaper by this means than by any other method. It 
can be seen working at Messrs. Siemens’ works, Charlton, daily, 
and in a short time one of the donkey engines which is now lying 
idle at night will be the force employed to illuminate the pit banks 
at Trafalgar Colliery, instead of 34 tons of coal. 

Motive Power.—I am now making some large batteries out of 
our old used-up iron tubs and tar casks, and the waste ammo- 
niacal water from the gasworks, and some hematite iron ore, to 
drive a magneto machine for pumping water out of the workings, 
at a distance from bottom of shaft. I have a small electric engine 
constructed on purpose; the battery on the table the size of a 
quart pot, made in the same way, will heat Sin. of platinum wire 
hot. The residue of the battery is the purest iron, perfectly 
free from carbon, and made direct from the iron ore without 
smelting. A method of preparing iron I am not going to lose 
sight of, and perhaps of some commercial importance in the 
future, especially if we can make our old tubs act as furnaces, and 
get a motive and illuminating power at the same time we are 
making pure iron, 

Electric Signalling.—The advantage of electric signals in mines : 
(1) For signalling long distances, and where the course or direction 
is not straight, and the method employed has to be conveyed round 
many turns or corners ; (2) its instantaneous action under all cir- 
cumstances, regardless of distance; (3) economy of labour and 
materials after first cost. About ten or twelve years ago I intro- 
duced and arranged a system of telegraphic signalling at Trafalgar 
Colliery, which has continued to work, and is still working very suc- 
cessfully. The advantages of electricity in merely economising time 
at these works are equal to 200 tons extra in the daily output, over 
and above what they could raise with the old method of 
“‘ mechanical signalling ;” this is proved by the fact that our coal 
is conveyed a distance of 1000 to 2500 yards from the workings 
to the bottom of the shaft, up a gradient-of 7in. per yard, worked 
by a pair of 17in. cylinders—3ft. stroke—22 cwt. of coal in each 
tub, yet we can sustain a = coal, equal eighty tubs per 
hour, and have put on the bank between the hours of 6 a.m. and 
10 p.m. 1000 tons of coal (block) ; the winding engine being only 
18in. cylinders, 4ft. stroke, and the vertical depth of shaft 600ft., 
and those which you see now are the very signals which were 
employed when the 1000 tons were raised. I took them out of 
the engine house on purpose to exhibit here, and they have been in 
work nearly ten years. Vor long engine planes, whether horizontal 
or inclined, the best practical signal I know of is the ordinary 


they will two without replen’ . The two small 
batteries I Eive aie ane eatbelat for ety etiiy colliery signals ; 
they consist of six small cells in each, 3s, 3d. cach cell, or 
18s, 9d. per battery; for economy and durability they cannot be 
pope vy Notwithstanding the efficiency of the batteries and 
instruments, cables, &c., it is quite possible for an ident to 
happen ; that a cable, battery, or instrument may require repairs ; 
and it will be found very convenient to havea mechanical arrange- 
ment that can be used under such circumstances. The one I have 
found best I have used for several years; it is on the same prin- 
ciple as the electric, showing either the word stop or go on, or at 
each stroke of the bell, and the colour red or white. Should the 
bell wire break the word stop remains on until it is repaired. The 
late much-respected Lionel Brough, Inspector of Mines, very much 
admired this arrangement. 

Electric Blasting.—The great yom of employing electricity 
in blasting are:—(1) Safety and protection of life; (2) economy of 
explosive ; (3) economy of capital and time ; (4) o ing obstacl 
that nothing else will, and other advantages, such as firing under 
water, sinking or driving in soft sandstone, and sundry operations 
not included in mining—viz., granite splitting, rooting up old and 
new stubs or roots of trees, &c. (1) Safety and protection of life 
are most clearly seen in its application for sinking Sages The 
charges, whether few or many, notwithstanding there may be a 
very rapid influx of water, can be coolly closed up, and the work- 
men ascend the shaft in peace and confidence, knowing that 
it is impossible for the shots to be fired until they reach 
the surface with the keys of the electric apparatus, which 
the leading sinker always carries with him. They know as 
soon as the charges are fired that none of them can pos- 
sibly hang fire in same manner as the various time fuses do, 
sometimes causing severe bodily injury or loss of life. This 
enables them to return at once to their work—especially if they 
have a proper explosion—without delay and loss of time; a matter 
of great importance in sinking. (2) Economy of explosive: This 
must be evident when we know the explosive force of all nitro- 
glycerine preparations exerts itself equally in all directions from 
the point of detonation. The combined force of any given number 
of charges in a mass of rock exploding simultaneously must meet 
with far less resistance than each one or two charges —— 
singly or separately. (3) Economy of capital and time: ° 
time must be loss of capital, especially where there is a large 
quantity of water to pump and a heavy staff of men to pay—-for 
instance, the Portskewet Tunnel under the Severn. If it is 
possible to drive two yards by employing electricity in the same 
time as one could be driven otherwise, then the cost for pumpi 
water and other standing expenses on these two yards is pes tea | 
50 per cent. (4) Overcoming obstacles that nothing else will : 
Those that have worked in a sinking shaft where it is almost next 
to impossible to see the bottom of the shaft from one week’s end 
to another in consequence of the water, and have nothing better 
than the time fuse, such as Bickford’s, which is generally pre- 
ferred, can truly appreciate the advantages of electric blasti 
when it makes no difference whether it is 6in. or a yard o 
water over the bottom. Mr. George Keeling, of Lydney, 
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chattering bell, especially where there are a great many stations. 
With this only one battery of a few cells, six or eight, smallest 
size “‘ Leclanché,” and good cables are amply sufficient for a dis- 
tance of 2000 yards, notwithstanding there may be six or seven 
stations. For winding, or where there is only one station, I have 
here three very good systems ; the first is the ordinary chattering 
bell with a small indicating disc, which shows at the moment the 
bell rings, either the word “‘ stop” or “go on;” the word “go 
on” is printed in white, the word “stop” in red. The bell 
calls the ear, the colour the eye, and the words the brains 
of the engine man; and having alluded to the subtle substance called 
**brains,” allow me to digress for a moment from the subject, to say 
that very little, if anything, on a colliery can be done without brains, 
Ionce asked a eelebrated chemist how a certain chemical com- 
pound was prepared, and he concluded his instructions by saying, 
**it must be made with brains.” Whether electricity be used 
either for signalling or for blasting, if conducted by a manager 
who is either a conceited fop, with clean gloves, or an ignorant, 
self-willed, impertinent man, it becomes a costly, useless, and 
very often dangerous element. On the other hand, in the hands 
of a thoughtful, persevering, patient man, with ordinary common 
sense, it will add to his credit as an engineer, and save the firm 
he represents some thousands of pounds. The next instrument 
is the single stroke bell. This is a very good instrument for 
very long distances, adapted for great resistance with length of 
cable. More costly and no better for short distances than the 
chattering bell, it shows the words ‘‘stop” and ‘‘go on” the 
same as the others. The separate round brass disc is the same 
construction internally, but perhaps is a more convenient form 
for some circumstances, being detached from tbe bell. The last 
method of signalling I shall call your attention to is a new one, 
recently introduced by Messrs. Siemens Brothers, of Westminster. 
The name of Dr. Siemens is very much respected by most of us in 
the iron trade. These instruments were kindly lent me for this 
occasion, and have been submitted to me by their firm for my 
opinion as to their utility for mining. 

Mining.—The method is good, the apparatus very complete 
and even portable. Its durability, comparatively speaking, ever- 
lasting. No battery required. ‘the cable used must be mode- 
rately good, as the electricity employed is magnetic. The instru- 
ments speak for themselves; and although I have not had any 
experience in practice with them, I should not have the least hesi- 
tation in adopting this system if I had a place requiring this 
method. Distance makes little or no practical difference to this 
instrument, and it may be worked from any number of stations, 
At the Trafalgar Colliery we use a pair of Siemens’ A B C speak- 
ing instruments between the manager's office on the surface and 
the office in the mines; and where the work done every minute is 
registered, and every minute lost accounted for, there is a great 
advantage in a speaking communication between the surface and 
underground. You can use the indicating bell as a speaking 
instrument, but the action is slow, yet quite fast enough for some 
men. I use the single needle code with the bell, and I have 
brought a single needle instrument to illustrate an easy method of 
learning it er the printing code. By means of the extra code 
being attached to the instrument for the purpose of receiving a 
despatch, the learner can commence receiving a dispatch slowly, 
at once ; the arrangement of the letters is such that whichever 
way the needle moves first, the letter will be on that side towards 
which it moved, and as one movement to the left indicates E, two 
I, three S, four H, < must be formed by indicating E and I first. 
H cannot be made without making E, I, and 8 ; the other letters 
are arranged on the same principle; they must either be E or 
under E, I or under I, 8 or under S—the same on the other side. 
The next important point after selecting the most suitable 
instrument, is to select a suitable cable. If to be used in an 
upeast shaft or in any hot place, gutta-percha-covered cables are of 
no service, because they melt. For general use, such as engine 
planes, &c , under ground, I have found the following specimens 
answer the purpose very well :—No, 1 and No, 1, covered with 
wire for protection ; No. 2 and No. 2, ditto; No. 3, ditto; No. 4, 
ditto ; No. 5, ditto; and No. 6, ditto, But I do not find cables 
like No. 6, with gutta-percha covered ones act well in dry places; 
in time the gutta-percha becomes hard and cracks. For shafts it 
is better to fix a better cable than is actually required for the 
work, and protect it sufficiently well to insure it against accident 
from pieces of coal or slate falling off the carts or tubs during their 
ascent to the surface; No. 1,1C and 2, covered 5C; No, 6 will 
answer very well, or 1, 2, or 3 suspended through an inch gastube 
are equally as good, if not better, and are easily withdrawn or 
rep No. 4, treated in this way, would make an excellent 
cable for winding shafts, 

Batteries —I know of no battery to equal the smali Leclanché. 
T have had them in use both for blasting and signalling, and find 





r g the Lydney Harbour 4ft. without 
stopping the shipping traffic, and conducted his boring and 
blasting operations 14ft. below the water level. He used one of Sie- 
mens dynamo-magneto machines, and my high tension fuse with 
wires insulated a little extra, At the Nergius Colliery, near Mold, 
they were sinkiog through some sandstone, and having a 
quantity of water tried dynamite, but the dynamite, to use the 
language of the foreman, “ lifted about as much stuff as would fill 
his hat, and made a hole about as large.” They applied to me and 
I recommended simultaneous blasting with small ¢ of dyna- 
mite. This method they carried on successfully for several months, 
and accomplished the work they required. One of my men, Mr, 
Benjamin Matthews, carried out a similar undertaking in sand- 
stone in a large sewer between Salford and Manchester. The 
Peterhead Granite Company are now using it extensively for split- 
ting large blocks of granite for monumental and building purposes. 
And the proprietor of Hawkwell Colliery, Forest of Dean, Mr. 
Jacob Clewers, told me a few days ago that he never should have 
been able to achieve the great success he had accomplished in his 
extensive and costly undertaking without the aid of electricity and 
dynamite. 

Selecting Apparatus.—Before adopting electricity for blasting, the 
first thing is to make sure of a good fuse; this I found a great 
difficulty in the year 1872. _I first procured Abel’s, but they were 
not fitted for mimers’ hands, and although the fuses were good in 
themselves, they were not adapted to meet the practical difficulties 
in mining. After making many hundred different compositions 
and registering carefully several—I may safely say thousands of 
experiments, to mention nothing about the expenditure of capital 
and time—I succeeded in making about forty or fifty reliable com- 
positions. A portion of each has been kept for testing from time 
to time, and © in Harvey has taken some to Jamaica to see 
how it would stand a hot climate, and the oldest I have is as good 
now as when justmade. In order to test your fuses, put the number 
you wish to test into a tub of water and fire them with an electric 
machine, which generates but a small quantity of electricity ; this 
is the most severe test that you can submit the fusesto. I will 
now explode some under water, There we have twenty-four 
ordin dynamite fuses in a tub of water, and a machine 
that will not give more than a spark sufficient to jump yin. I will 
now explode fifty with the same machine. I have here a machine 
I can explode 1000 with, but I will explode 100, which will be 
amply sufficient to demonstrate the certainty of the fuse. The 
next question of importance is the electric machine or exploder. 
We have here the following frictional or statical machines—Abegs’ 
Bernhardt’s—both German machines—the American Smiths, and 
Electric Blasting Apparatus Company American Improved, Abegs’, 

d is ted whilst generating with the cables, and, as 
soon as electricity is generated to overcome the resistance of the 
fuses, they explode; this is decidedly objectionable for several 
reasons. ‘(he next is Bernhardt’s, a good machine but large, 
liable to damp, and the external plate of condenser at the same 
potential as the earth (Fleeming Jenkin, p. 25) The American 
machine is 13in. by l3in., and Sin. thick, it weighs about 14 lb., is 
not liable to be affected by damp, and will give a spark 2in. long, 
and, when charged, one set of plates in the condenser are at a 
higher, the other at a lower, potential than the earth. This is a 
great advantage, especially if good cables are employed, and this is 
the only machine that has this advantage. [The internal constrac- 
tion of this machine was then shown.] We have now the magneto- 
electric machine, a very portable machine for two or three shots 
not any good for mining, and Siemens’ dynamo-electric machine, of 
which we cannot speak too highly with regard to rae pt and 
damp proof, but it requires good insulation; the quantity of electri- 
city generated is so small that you cannot afford to lose any of it. 
Cables for blasting purposes must be well insulated, especially 
where there is salt water, The spark may be very strong at the 
electric machine, but it is required at the charges to be exploded, 
and if the cables are defective only a small portion of electrici 
will arrive there, and the higher the tension the less will go. No. 
is a good cable, insulated with best india-rubber, and No, 1 is the 
best. It is especially made for me, and designed to meet the diffi- 
culties met with in past experience. No, 3, strongly-protected 
cable, to be used near the face of headings, cannot be injured by 
the shots Nos. 4, 5, 6, 7, and 8, for fuses and connecting wires, 











MaJorF. Bouton, the Metropolitan Water Examiner, re that 
the recent inundations were the worst on record, havi n 14in. 
higher than on the 18th November, 1875, which was then the 
highest since the establishment of waterworks at Hampton. Major 
Bolton points out that the rate of filtration of the metropolitan 
water supply should not exceed 540 ons per square 
filter bed each twenty-four hours. At this rate filtration should be 
effectual, and this is greatly facilitated by previous subsidence. 
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RAILWAY MATTERS. 


Tux Central Vermont Railroad Company have decided to lay 
their entire line with steel rails at the opening of spring. Five 
thousand tons of rails have been ordered, 


Tur Cambridge University have resolved to petition against the 
Great Northern Railway Bill for extending their line from 
Sheprith to March, as it will come so near their observatory as 
seriously to affect the accuracy of the observations, or even cause 
their entire loss. The instruments would be shaken from their 
proper position by the vibration. 


Av aconference between the joint committee of the London, 
Chatham, and Dover Railway and South-Eastern ‘ce and the 
corporations of the towns concerned, Sir Edward Watkin stated 
if the landowners would come to reasonable terms, he should be 
happy to cut the first sod of the Dover and Deal Railway. The 
demands made by the landowners had been the sole cause of the 
delays. 

NEARLY all the passenger cars of the Philadelphia and Readin, 
Railroad Company are o.°% with heaters under the cars, fasted 
of having stoves inside. The heating apparatus is so constructed 
that in case ef aecident to the cars the furnaces will disconnect 
themselves, and thus avoid any possibility of a conflagration. 


Tue rolling stock of the Philadelphia and Reading Railroad 
consists of 414 engines, 366 first-class, 2 third, and 6 fourth; 
14,927 coal cars of all kinds, equal to 23,692 four-wheelers, one 
16 wheel gun car, 1125 house cars, 114 cattle cars, 2061 gondolas, 
251 lime cars, and many other mixed freight; total, 3851; 
336 passenger cars, 44 baggage cars, and 15 mail and baggage ; total 
cars, rated as four-wheelers in all departments, 31,767. 


GREAT as is the mileage of some American railways, they are 
all surpassed by the greatest French railway system, the Paris, 
Lyons, and Mediterranean. At the close of 1875 the line in 
operation comprised 3195 miles, and the company is constructing, 
or has obtained concessions for, 1228} miles more, which, when 
completed, will make the system embrace 4423} miles, The 
directors are also idering other sch of extensi 

Iv Mexico ever obtains a stable Government, says the Railway 
Age, it will offer an inviting field for railway builders, but at 
present, it must be admitted, there are drawbacks to the happiness 
of contractors there. The banking firm of Barron and Escandon 
—the former an Englishman—having failed to comply with the 
terms of their concession for building the Mexican Central Rail- 
way, because of the disturbed state of the country, the Govern- 
ment—or one of the Governments, has fined them 150,000 dols., 
and seized Barron’s estate—and barren estates they are likely to be 
when the various Governments get through with them. 

THE Titusville (Pa.) Herald says: ‘‘A new method of clearing 
off large accumulations of snow has lately been tried with marked 
success on several railroads, Small cups or indentures are made in 
the snow at uniform distances, which are filled with crude oil ; 
care is taken not to put in too much. The oil is then set on fire 
and the snow rapidly melts away. If there is any surplus of oil 
left after the work is done, it is readily extinguished by a few 
shovelsfull of ashes or earth. This plan has not yet been tried for 
cities, but it is qaite probable that, with proper precautions, 
it’ might were thoroughly practical, and unquestionably very 
economical,” 

SPEAKING of the wide diversity in the design and construction 
of railway vehicles and of the necessity for uniformity, an American 
paper says :—‘‘ Those who feel disposed to adopt a standard axle 
should, however, remember that the matter of greatest importance 
is the general adoption of some standard, even though it may not 
be the best possible. It may be, and probably will be, that in order 
to adopt any standard, many railroad men must sacrifice some of 
their opinions and prejudices. The committee appointed by the 
Car Builders’ Association a few years ago reported 105 different 
standard axles in use, which all, or nearly all, differed from each 
other. Surely some condition of things is better than this. It 
would be better to adopt almost any standard than to have such 
a diversity.” 

Tue total length of the railways in operation in the United 
States on the lst day of January, 1877, was seventy-six thousand 
six hundred and forty miles, being an average of one mile of rail- 
way for every six hundred inhabitants. The railways are as 
follows :— 











Miles. Miles. 
, beer 1722 | Missouri .. 38016 
Mame I), ORY, 0 | Montana 0 
Arigono .. «. 0 Nebraska .. 1181 
Arkansas .. 787 | Nevada... .. 74 
California .. 1854 | New Hampshire 942 
Colorado 950 | New Jersey 1504 
Conneciicut 925 , New Mexico SNe DR 0 
Dakota... 200; New York.. .. .. .. .. 5520 
Delaware .. 285 North Carolina. . 1371 
Florida 484 | Ohio <a 4680 
Georgia .. .. .. «. «. 2308 | Oregon os 251 
ee ee ey ee ee 0 | Pennsylvania .. 5896 
Illinois ee eer e Island .. 182 
Indiana... .. 4072 | South Carolina 1352 
Indian Terrltory 281 | Tennessee .. 1638 
lowe) ide t.c..!) veel  SOCR eeieaee.. 2072 
ee ea eee ee 486 
Kentucky .. -» «+ 1464 | Vermont .. 810 
Louisiana .. 539 | Virginia 1648 
Maine.. .. 987 | Washington 110 
Maryland .. .. 1092 | West Virginia .. 576 
Massachusetts .. 1825 | Wisconsin .. 2575 
Michigan .. 3437 | Wyoming .. 459 
Minnesota .. 2624 
Mississippi 1028 | Total 76,640 


A pIL has been introduced into the United States Legislature 
to facilitate the construction of narrow gauge railroads, and to 
amend the general rai law for this purpose. One of its 
provisions is that the rate of fare shall not exceed five cents per 

i The friends of the bill explained that it is proposed to 
construct narrow gauge roads through comparatively sparsely 
populated districts, and the people of such localities are willing 
to pay more than the ordinary rates; no such roads being pos- 
sible at the rates of fare charged by the Central and other roads, 
The bill was ordered to a third reading, with the understanding 
on the part of its supporters that before it was put upon its 
passige an amendment would be agreed upon graduating the rate 
of fare by the length of the road, after this schedule, or some- 
thing like it, viz.: roads twenty-five miles in length or under, 
five cents per mile ; over twenty-five or under forty, four cents ; 
roads longer than forty, three cents per mile. The gauge must 
be between 3ft, Gin. and 30in., the rail to weigh not less than 
40 1b, to the lineal yard. The bill also provides that whenever 
the capital stock of a corporation organised for narrow gauge 
railroad purposes to the amount of 1000 dols. for every mile of 
such railroad ie sar to be constructed and operated has been 
in good faith subscribed, and whenever 1000 dols. or more for 
every mile of such railroad proposed to be constructed shall be 
in like manner subscribed, and 10 per cent. thereon in good faith 
actually paid in cash to the directors, and an affidavit is made 
that such provisions have been carried out, the benefits of the 
Act of April 2, 1850, to authorise the formation of railroad cor- 
porations, can be applied to such roads, except that the capital 
stock of such company shall not be less than 4000 dols. for every 
mile constructed or proposed to be constructed. Section six of 
the Railroad Act is amended so as to provide that when two- 
thirds of the capital stock shall have been subscribed, and 10 per 
cent. paid in good faith, the company can apply to the Supreme 
Court in the usnal manner, for the appointment of commissioners, 
and take the necessary proceedings to obtain necessary titles of 
land, &c.; and such company may charge and receive fares not to 
exceed five cents per mile for each passenger and his ordinary 
baggage. 





NOTES AND MEMORANDA. 


In a quarter of a century, from 1849 to 1874, more than 270,000 
houses are declared to have been added to London, making an 
average of 10,813 houses per annum ; and in one particular year of 
commercial activity, at least 18,000 were built. 

M. A. Cornu, in a note to the Paris Academy of Sciences, gives 
an account of his spectroscopic observations of the new star, fourth 
to fifth magnitude, lately discovered in Cygnus. The light of the 
star, he says, appears to possess exactly the same position as 


MISCELLANEA. 


A PARAGRAPH in a native newspaper at Shanghai points to the 
working of the Loping coal mines at Shanghai by foreign machinery 
and the construction of another arsenal in their neighbourhood. 

THE Gartsherrie coal-cutting machine from Scotland, which was 
on view at the Centennial Exhibition, is now in successful opera- 
tion in the mines of the Watson Coal Company, at Brazil, Indiana. 
THE mines of Shiqri and Vazceri Rupe, in India, which were 
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the envelope or chromosphere of our sun. 


THERE were no fewer than 22,408 applications at the United 
States Patent-office for nts of patents in the year ending the 
30th of September, 1876, and the number issued in the year— 
including reissues and designs—was 15,911, being 1681 more than 
in the preceding year. There were also 1029 trade-marks and 499 
labels registered in the year 1875-76, 

Every day, at precisely 7.35 o’clock. a.m., Washington mean 
time, simultaneous weather observations are taken from 106 
stations in the United States, from the deck of every United 
States naval vessel, no matter in what part of the wad she may 
be, from 8 stations in the West Indies, 28 in Canada, 58 in Great 
Britain, 6 in Algeria, 13 in Austria, 1 in Belgium, 6 in Denmark, 
48 in France, 23 in Germany, 1 in Greece, 30 in Italy, 1 in Japan, 
4in the Netherlands, 4 in Norway, 4 in Portugal, 27 in Russia, 
2 in Spain, 6 in Sweden, 2 in Switzerland, and 6 in Turkey. 
There is now needed only the organised aid of the mercantile 
marine, which can be given without loss of time, to place the 
entire northern hemisphere under a system of daily observations. 

M. Barre states in a recent number of the Comptes Rendus, 
that the phenomenon of the disengagement of ammonia on the 
rupture of certain bars of steel, has been repeatedly observed at 
the works of Anina, Hard steel gave off a quantity of ammonia 
sufficiently strong to be perceived at some distance. Red litmus 
and turmeric paper, on being applied to the fracture, immediately 
change their colour, the former to blue and the second to brown. 
If the broken surface was moistened, bubbles of gas were seen 
escaping for a quarter of an hour. With softer steel, the escape 
of ammonia was less manifest, but was nevertheless detected by 
means of test-paper. These observations refer to steel made in 
the gas furnace by the Siemens process, but the same phenomenon 
has also been recognised with Bessemer steel. 

Or the solvents of caoutchouce, its distillate caoutchoucine, may 
be placed at the head of the list ; the others best known are pure 
chloroform, carbon di-sulphide, rosin oil and coal naphthas, rectified 
oils of turpentine, gutta-percha, tar, lavender, sassafras, ocoten, 
rosemary, amber — ambereupion — terebene, benzene -Ci2 He— 
hydrochlorate of terebene, benzole—Ci, He. Anhydrous oil of tur 

ntine dissolves 49 per cent. of caoutchouc. A mixture of 6 to 

per cent. of absolute alcohol and 100 of carbon disulphide is an 
excellent solvent. Sulphuric ether, which alone is but a poor 
solvent, dissolves rather more, if about 5 per cent. of anhydrous 
alcohol be added thereto. Hot alcohol dissolves out about 4°712 

r cent, of asoft resin. It is sparingly soluble in hot fusel oil— 

ydrate of amyl Cio Hi: HO; readily at a gentle heat in melted 
hog’s lard, or in very hot whale oil. After swelling up in oil of 
turpentine, or in naphtha, it is soluble in hot linseed oil. 


A GERMAN chemist has, according to the Journal of the Chemical 
Society, made a long series of careful experiments to ascertain the 
quantity of carbonic acid given off in respiration and perspiration 
by different animals. In proportion to their weight, the largest 
quantity of carbonic acid is given off by birds—mammals come next 
~-and worms, amphibia, fishes, and snails form another group in 
which the excretion of carbonic acid is much smaller ; of these, 
worms give off the most, and snails the least. Those that live in 
water give off morecarbonicacid to the air than they do to the water; 
and young animals more than old ones. Experiments with coloured 
light show that under the green and yellow more carbonic acid is 
excreted than in ordinary daylight ; and on comparing light and 
darkness, it was found that much less carbonic acid is given off 
during the night than during the day. Among the rays of differ- 
ently coloured light, the milk-white and blue rays come next to the 
green and ye in activity ; and the red and violet are the least 
active of all the hues of the spectrum. 


THE following table, showing the number of letters, &c., posted 
per head of the population in the various European countries, is 
interesting :— 





Newspapers 
Country. Letters and patterns 
per head. per head. 

United Kingdom . $45... -- 52 
Switzerland.. .. . 73. - 17°2 
Germany 153 . .- 117 
Holland... .. 146 .. . 70 
Luxembourg . 142 .. . 83 
Belgium... - 180 .. . 12% 
Denmark ee ae . 107 
Austria .. we idee ok tae as . a 
DUNNER ie, sb lee rieeiieetias: sm (2. BBS . 48 
Norway .. - 56. oa 
Sweden .. ns 56 
Spain .. + RE oe ? 
Italy .. . 45. 24 
Hungary - 44. 18 
Greece .. ae De ? 
Russia .. . wes 05 
Roumania , re ? 
Turkey .. rs) 02. o1 

Average for Europe*.. 97 55 


With the exception of Portugal and Servia, which have no postal 
statistics. 


A FEw miles from the town of Bakou in the Caucasus are situ- 
ated the naphtha wells of that district. For hundreds of years 
naphtha has been extracted by the natives from this locality, and 
the quantity underground appears to be unlimited. A well 81ft. 
deep is shown to the visitor which was dug two hundred years ago 
by the Persians when they were mastersof the country. Insum- 
mer, the naphtha is thrown up in jets, some reaching 100ft. above 
the ground, and then runs to waste in the absence of means to 
collect such large quantities of this oil. Mr. Churchill, the 
British Consul to Resht, Persia, reports that while at Bakou last 
year, on his way to his post, he visited the wells on the neighbour- 
ing plateau of Balakhana. He says that in 1874 the tax of 25c. 
per pood (36 lb.) of petroleum produced, brought the Government 
280,000 r., showing a produce of 1,120,000 poods of petroleum, 
and a consumption of three times that amount of naphtha, In 
that year upwards of 180 manufactories were at work in the out- 
skirts of Bakou, but, owing to the enormous competition of Ameri- 
can petroleum, many of the smaller manufactories have been com- 
pelled to cease work. The two largest are at Surakh Khana, eight 
versts from Balakhana. This spot was chosen for economy of fuel, 
as gas issuing out of the surface is used in lieuof coal or naphtha. 
You have at Surakh Khana the wonderful sight of green fields and 


waving corn, in the midst of which the removal of afoot or two ' 


of earth will reveal a jet of gas that will raise an enormous blaze 
if set on fire. It is here that the Hindu monastery of fire wor- 
shippers is established, where a tongue of flame is perpetually kept 
up. But against the advantage of cheap fuel must be set the ex- 
pense of transport from the naphtha wells. The average price of 
petroleum at Bakou is stated by the Consul at 1 r. 10 c. per pood, 
and the cost of transport to Moscow at 57c. There is great room 
for economy in the transport of the raw material to the manufac- 
tories, which might be effected, as in America, by constructing a 
railway with suitable tanks, or by means of gravitation through an 
iron pipe ; and some saving might also be obtained in the process 
of purifying the petroleum. It is only by such means that the 


Bakou petroleum can compete with that of the United States, | 


The naphtha makes a very good substitute for coal in steamers em- 
ployed in the Caspian Sea, 


ped some three years ago by the Punjaub Government, have 
been re-opened by the original proprietor, and a company is being 
formed to work them. 

Tue Chaudron or Belgian system of sinking, now being employed 
at the Whitburn Winning, near Sunderland, is being carried on 
very successfully, and is said to be much more economical than 
the ordinary mode of sinking. 

Tue establishment of the National Science and Art Museum 
for Ireland is, it is said, to be independent of South Kensington, 
and the Royal Dublin Society is appointing delegates to treat 
definitely with the Government regarding it. 

Tue South African International Exhibition will be ready for 
opening on March 15th. The representation of colonial produce pro- 
mises to beinteresting, and ahopeis entertainedthat Sir Bartle Frere, 
the newly appointed Governor, will arrive out in time to preside at 
the opening ceremonial. 


THE aggregate receipts of all the railways of France, in the first 
nine months of last year, amounted to £25,251,766, as compared 
with £25,052,770, in the corresponding period of 1875, showing an 
increase of £198,996 last year. The aggregate extent of line in 
working at the close of September, 1876, was 12,668? miles, as 
compared with 12,228} miles at the close of September, 1875. It 
follows that in the twelve months ending September 30th, 1876, 
new lines were opened in France to the extent of 4408 miles, 

THE life-saving service of the United States was inaugurated in 
1850. It now has in operation 135 stations, and has in its employ 
965 men. Since its organisation up to the present year, 281 
vessels have been driven ashore on the line of coast protected by 
its stations, having on board 3240 persons, of whom 3197 were 
rescued—forty-three were lost. In 1875, 195 vessels in distress 
were assisted by the revenue vessels, and eighty-one persons saved 
by this means, . 


REcENT American experiments having shown that the fire-bars 
of steam pinnaces are liable to be thrown out of place by the 
explosion of their outrigger torpedoes, the Admiralty has directed 
that in future the fire-bars of steam } hes, steam pi . 
and steam cutters are to be kept in place, as shown in a sketch 
which is appended to the circular. It is further ordered that the 
fittings are to be generally applied as opportunity offers, but that 
no steamboat is to be engaged on torpedo service without pre- 
viously having the fire-bars secured from disturbance. 

THE higher wages movement on the Tyne is extending to the 
engineering department of the shipyards. The operatives in the 
machine shop of Messrs. Palmers’ establishment at Jarrow have 
sent in a demand for an advance of 2s. per week. Should their 
application be refused, it is believed there will bea strike. The 
trade prospects are good. The platers’ helpers, to the number of 
300, struck work on Monday at Messrs. Palmers’ works for a 
certain kind of work, called ‘* corner-work,” thus throwing out of 
work the platers, who had opposed them in their demand. 

A New dressing or varnish for leather belts is now being intro’? 
duced in this country by Messrs. F. Pluss and Co., South Exchange- 
place, Glasgow. The varnish is the invention of Messrs. Charles 
Lechter and Son, of Feurbach, Stuttgard. We are not aware that 
the varnish has yet been used in this country, but it appears to be 
extensively used on the Continent, and judging by the testimonials 
we have received, with the best results. In all works, such as 
paper mills, dye works, bleach works, chemical establishments, &., 
where belts are running through water, or are exposed to the open 
air or noxious vapours, the use of the varnish has proved specially 
advantageous, because when the belts are well saturated with it, 
neither water nor any injurious vapourscan affect them. 

An American exchange says that :—‘ After a season of grateful 
rest the Keeley motor comes to the fore again as sanguine as ever. 
The patentee is now having made at Chester two immense hollow 
balls of steel. The largest weighs 58,000 lb., is 36in. in diameter 
on the outside, and 18in on the inside, thus making the metal 
Qin. thick. This is intended to withstand a pressure of 25,000 lb. 
to the square inch. The other ball is about half the size of the 
larger one and will withstand a pressure of half as much. A 
sphere of this description manufactured at the same place a few 
months since, and which was warranted to stand a pressure of 
50,000 lb., burst when 60,000 Ib. of pressure was put upon it. 
What this sanguine gentleman is going to do with his invention 
remains to be seen, but we hope that he will blow nobody up.” 


A MEETING of the members of the Association of Sanitary 
Engineers and Surveyors, under the auspices of the Home 
Counties Committee, will be held at Portsmouth, on Thursday, 
the 1st day of March, The members will assemble at Guild- 
hall-chambers, in High-street, at eleven o'clock, when the 
following business will be transacted :—The minutes of the Oxford 
meeting to be submitted. Mr. Angell, M. Inst. C.E., will read 
a paper “On the Drainage of Portsmouth.” The works to bé 
visited will be explained by Mr. Greatorex, the Borough 
Engineer, who will read a short description of them, and also a 
description of a paving stone, particularly applicable to the southern 
counties, which he will exhibit to the Association. The members 
will then proceed to view the pumping station at Eastney, and 
afterwards, by permission of Admiral Elliott, commander-in-chief 
of her Majesty’s dockyard at Portsmouth, the extensive new docks 
recently constructed at a cost of £5,000,000. The celebrated 
machinery in the dockyard, the East Indian troop ships, and her 
Majesty’s ship the Victory—Nelson’s flag ship—will, should time 
permit, be open to the inspection of the bers of the Associa- 
tion. 

Aone the discoveries and reforms of the present century, 
which have so materially improved the social condition and 
| contributed to the prosperity of the English people, probably 
| none can surpass in value and importance the great Post- 
office Reform of 1840 effected by the ability and energy of Sir 
Rowland Hill. Up to that date, the revenue of the Post-office 
Department had remained stationary for nearly a quarter of a 
century, notwithstanding the increase in the population and trade 
of the country. The high postage rates absolutely prevented the 
poor from corresponding with each other; and distance often 
separated members of the same family almost as completely as did 
the grave. Though the penalty of smuggling letters was severe, 
five out of every six business letters, in places like Glasgow and 
Manchester, never went through the post-office. To Sir Rowland 
Hill—born at Kidderminster, December 3rd, 1795—unquestionably 
belongs the great merit of adapting the post-office to the require- 
ments of the age, and making it one of the most powerful among 
civilising agencies. In the month of D ber last a spont 
movement took place among certain working men and others in 
' Kidderminster, for raising a statue to their distinguished towns- 
/ man, now in his 8lst year. The matter was soon warmly taken 
| up, and a town’s meeting was convened by the Mayor, Mr. T. 
| Radford, at which it was resolved :—That the services of Sir 

Rowland Hill should be acknowledged by the institution of some 

permanent memorial ; that a statue to be raised in his native 
borough of Kidderminster should form part of such memorial ;— 
and that steps be taken to raise the necessary funds by means of 
local and other donations, to be supplemented by a national penny 
subscription. A committee was appointed at the same meeting to 

















carry out the foregoing resolutions and to solicit the active co- 
operation of friends in every part of the country, Any communi- 
| cation should be addressed to the ‘‘ Hon, Secretaries, 
Hill Memorial Fund, Town Hall, Kidderminster.” 


Rowland 
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Ir will be remembered that, about nine or ten years ago, 
the legislative authorities of St. Helier’s became aware that their 
harbour a¢commodation was quite inadequate to the require- 
ments of the picturesque capital of Jersey, and, indeed, the 
chief town of the Channel Islands. Not only was the daily 
Southampton mail packet frequently obliged to land its mails 
and passengers in small boats, but the starting and arrivals of 
the Granville and St. Malo steamers were necessarily fixed by 
the state of the tide; on account of the flatness of the shore 
and the numerous rocks with which the coast is studded, the 
navigation of the entrance to the port was a matter of consider- 
able danger and difficulty. Premiums were accordingly offered 
for a comprehensive harbour scheme, and ultimately that sub- 
mitted by Sir Jobn Coode was selected as the best to put into 
practice, and was also rewarded with the first prize of £300. 

Our engraving shows the plan of the works, as actually being 


carried out. The prevailing, and, indeed, the strongest winds | 


blow from 8S.W. to W.N.W., to counteract the effect of which 
it is proposed to make an extension on both sides of the natural 
breakwater formed by the reef on which stand Fort Elizabeth 
and Fort Charles, incorporating also the Hermitage Rock. 
From Fort Charles it is intended that the breakwater, named 
after it, shall proceed in a N.N.E. direction, for a distance of 
550ft., and then take a turn to the E.N.E. for another 350ft., 
being protected, where founded on the clay, by a granite apron. 
Between Fort Elizabeth and the Crow Rock a considerable area 
is levelled and appropriated to workshops and yard, with a small 
pier for landing materials. The breakwater will proceed thence 
in a S.S.E., direction for about 2500ft., until the Platte Rock is 
reached, when it will take a turn to the E.S.E. for another 
170ft., terminating with a raised head provided with a light- 
house. 

The approach to the landing pier starts from the Pointe de 
Pas just underneath the barracks of the Royal Engineers, and 
runs in a 8.8.W. direction for about 1600ft., when it is connec 
with the landing pier by a curve of 200ft. radius. The main 
portion of the landing pier is about 1500ft. long, bearing nearly 
E. and W., while the western end, about 300ft. long, takes a 
turn to the W.N.W., and is to be surmounted by a subsidiary 
light. It will be seen, on reference to the plan, that the break- 
water overlaps the landing pier, and that the harbour is conse- 
quently protected from every wind that blows. 

The clear opening, forming the entrance to the harbour 
between the pier and breakwater, is 830ft., and the area of the 
new harbour is about 110 acres at low water. Ordinary spring 
tides rise and fall 32ft., and neaps 14ft. Portions of the Grande 
and Petite Mangeuse rocks will be removed to low-water mark 
at ordinary spring tides, and the Petit Crapaud rock to 12ft. 
below this datum, while the depth of water just inside the 
landing pier will be 18ft., and that along the Hermitage break- 
water 20ft. at low water during spring tides. The nature of the 
bottom is sienite rock, alternating with patches of sand over- 
lying clay ; and trap dykes, more especially in the outlying rocks, 
have been met with. The tide sets over the Bridge, as the 
natural causeway between Fort Charles and the mainland is 
called, at half tide, and will materially assist to fill the harbour, 
thus diminishing the strength of the current in and out of the 
entrance. The pier is to be provided with three landing stages, 
each on a different level, as well as with a landing slip and 
steps, served by a couple of 10-ton steam cranes, while a double 
line of tramway will run the whole length of the pier and its 
approach. The roadway of the pier is 55ft. in width, and a 
raised promenade, 17ft. 6in. wide, will be constructed on the 
sea side, protected by a parapet with weathered tep to sea- 
ward and an iron railing on the harbour side; underneath the 
promenade will be ample space for storehouses, waiting and 
refreshment rooms, and various offices. The height above high 
water, at ordinary spring tides, of the surface of the pier and 
breakwater is 8ft., and of the raised promenade 22ft. 9in. The 
total width of the landing pier is 72ft. on the surface ; the width 
of the approach is 52ft., and that of the breakwater 36ft. The 
batter throughout is one inch in a foot. The whole of the work 


is executed in concrete masonry, with the exception of the 
landings, steps, and copings, which are of granite obtained in 
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the island. The original scheme includes the turning of the 
present tidal harbour into a floating dock, and the formation of 


a graving dock. ; t 
The Hermitage breakwater consists entirely of solid concrete 


masonry. While the work could be proceeded with at low water, 
the blocks were 10ft. by 5ft. by 3ft. 9in., and weighed about 
12 tons; but, now that the foundations have been carried below 
low-water mark, a different method of working has been adopted. 
Large blocks of concrete, 22ft. by 10ft. by 7ft. weighing120 tons, 
are placed in position by a barge, and rest upon a bed of 
concrete deposited in bags of various sizes to suit the inequalities 
of the rock; in some positions, one tier of blocks is found 
sufficient to bring the work above low-water mark at spring 
tides, but in other cases two, or even three, tiers are required, 
according to the varying depth of water. The blocks are laid 
throughout as headers, two blocks forming in width the 
foundation of the work. These large masses of concrete are 
made by hand upon the bed of the present tidal harbour, and 
are lifted from thence at high water, and conveyed to their 
position by a barge especially constructed for the purpose, 
provided with powerful lifting tackle. This method of forming 
the foundations dry within the existing harbour, and taking them 
out in large masses, greatly lessens the amount of divers’ labour, 
which in works of this class is not only attended with very great 
expense, but also limits to a considerable extent the progress 
that can be made. At first the differences in level of the upper 
surfaces of the large foundation blocks were made good by a 
course of liquid concrete deposited in sit#@ above low-water mark, 
and the top brought up to a uniform level to receive the 
upper courses of concrete blocks set as ashlars, backed up, as the 
work proceeded, with large pieces of rubble stone and liquid 
concrete; but now the blocks are scabbled off to a uniform level, 


| and the whole work is composed of solid blocks, which are set by 











means of a portable overhanging radiating machine, termed a 
“ Hercules,” which has an overhang of 50ft., and will set blocks 
of 15 tons anywhere within that distance. This machine has 
been at work since May last, and has already set 200ft. of the pier ; 
and we hope before long to give an illustration of it with detailed 
description. The steam “Goliaths” employed for lifting the 
blocks in the yard have each 60ft. span; they are constructed 
to lift blocks weighing 15 tons, and this task they readily 
accomplish. The steam Hercules, steam Goliaths, 25-horse 
power horizontal workshop engine, and a great deal of other 
work in connection with the plant, have been made in the most 
satisfactory manner by Messrs. Stothert and Pitt, Newark 
Foundry, Bath ; and the workshop machinery was supplied by 
Messrs. Croft, Butterfield, and Wilkinson, of Keighley. 

The approach pier consists of two outer walls, the one on the 
harbour side being 5ft. wide on the top, and that on the sea 
side being 6ft. 6in.; they are tied together with cross walls 
about every 35ft., and the pockets are filled in with a hearting 
of loose rubble. The blocks are 7ft. 6in. by 3ft. 9in. by 2ft. 9in. 
high. 

In the construction of the approach pier, while the foundations 
could be laid during the period of low water, the site was 
first cleared of all loose stones and mud down to the solid 
rock, when a bed fof liquid concrete was laid on the spot and 
covered with bagging during one tide, to keep it from the 
wash of the waves. When this bed of concrete had set, the 
blocks were run down on the temporary tramway, and laid in 
position with the aid of shear legs, with a conveniently arranged 
system of luffing tackle. The joints were grouted with Portland 
cement mortar, and temporarily pointed with cement from 
Medina, in the Isle of Wight, merely to allow the Portland 
cement time to set. Above high-water mark at neap tides 
Portland cement was used once for all in the pointing. During 
the time that the foundations were uncovered at low water, all 
energies were directed to get as much work done as possible while 
the tide was out ; and the superstructure and dry filling were 
proceeded with more leisurely as occasion served. But during 
the last working season, the advancement of this approach road 
was stopped until the breakwater shall have been carried out a 
sufficient distance to affurd it some shelter. 

The stone for mixing with the cement to form concrete, and 
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also for the dry filling, is’quarried from “The Cut” in the South 
Hill. The shot holes are bored by Messrs. Le Gros and Silva's 
Ingersoll rock-drill, the tools or chisels of which were an 
improved at these works, so that it now bores rapidly thro’ 
the hard sienite, which proved a severe trial to its powers at the 
outset. The drills are worked by steam, led in a flexible pipe 
from the boilers of portable engines, The débris from the quarry 
is brought down in trucks by a contractors’ locomotive to the 
area marked A on the plan, where are arranged the moulds for 
forming the concrete blocks. Here it is reduced to the required 
fineness by a Blake's stone-crusher, and then conducted to one 
of Ridley’s concrete mixers, made by Messrs. Appleby, of the 
same pattern as that used on the Thames Em ent ; an 
improvement has, however, been made by closing one end with 
a valve or door, after the charge has been received. The pro- 
portion is one part of Portland cement, supplied by the Wouldham 
Cement Company, and Messrs. Peters Brothers, to two parts of 
good sharp sand from the shore, and six parts of broken stone. 
As much mixing is given by the machine as is required, and the 
charge is run out along a tramway laid over the moulds. These 
are of wood, the sides being jointed together. Core pieces are 
inserted in the sides, for leaving holes whereby the blocks may 
be° lifted by the lewis, and large pieces of stone are inserted 
just above these cores for distributing the strain of lifting over 
a larger surface; other holes are also left for the dowels. 
The mould is filled up with a layer of stones alternately with the 
concrete. The faces of the face-block moulds are seaped, for 
the purpose of allowing the blocks to strip more readily; a 
richer “ compo ” is also put in for the face, but it is preferred to 
leave the other surfaces as rough as possible, so as to take the 
grouting better. The blocks are left in the frames for twenty- 
four hours, after which time they are allowed three or four days 
more to set, but never longer than a fortnight. Ridley’s mor- 
tar mixer is used for mixing the cement for the joints; but 
an addition has been made of a tight-fitting cover with lever 
clutch. A mixture, made by this machine, of one part cement 
to four sand is found to be more efficient than one cement to 
three sand mixed by hand. 

Since the commencement of the works in 1872, three mishaps 
have occurred, each in connection with the harbour wall of the 
approach road to the landing pier : the first was a breach in the 
harbour wall about Christmas, 1874; the second, a similar breach, 
very near the previous one, in November, 1875; and the third 
occurred last November, also at nearly the same spot, The 
making good of the first breach cost £1300; of the second, 
£1500; while the estimate for the third is £3800; or, in the 
aggregate, £6600. These accidents are attributable to the same 
cause in each case, viz., the sea breaking over the unfinished work, 
scooping out the hearting at the back of the wall, and wedging 
the wall outwards from the pressure of water at the back and 
the shock from the waves. Had the work been completed, it 
would have been impossible for either of these breaches to have 
been made, as the damaged wall would then have been within 
the sheltered harbouring, no portion of the breakwater or 
exposed work which has been quite finished having suffered at 
any time in the slightest degree. 

The estimated quantity of concrete blocks required on the 
works altogether is 250,000 cubic yards ; and the amount of 
the first vote of the States Chamber for the works is £254,000. 
The breakwater is about 2700ft. long from the starting point, 
and 1500ft. from low-water mark ; the length of foundations 
laid to the end of December from the starting point is 1560ft., 
and the superstructure is complete to nearly the s same length 
The spot is shown on the plan by the letters BB. The approach 
and landing pier are about 3700ft. long from the starting point, 
and 1800ft. from low-water mark ; the length of foundations 
laid to the end of December from the starting point is 1150ft., 
-_ spot where the work is now going on is marked C C on 
the plan. 

e works are carried out under the entire direction of Sir 
John Coode, as engineer-in-chief, by Mr. Imrie Bell, M. Inst. 
C.E., resident engineer. An assistant engineer, an accountant 
and about 350 men are regularly employed, the services of a 
contractor being entirely dispensed with, 
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EIGHT-HORSE POWER TRACTION ENGINE 
MESSRS. MARSHALL AND CO., BRITANNIA WORKS, GAINSBOROUGH, ENGINEERS, 
(For description see page 125.) 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





LLOYD’s, THE BOARD OF TRADE, AND MARINE ENGINES, 


Str,—I have read “‘ J. B.’s” letter in your last issue with much 
surprise and a certain amount of regret. It is quite evident from 
his letter that he is an inspector of machinery, and why he should 
ask that the Board of Trade should interfere further with the 
design of marine engines, which I may say is the principal depart- 
ment of a competent inspector’s duty, I really Cannot see. 
anyone for a moment supposes that a staff of Officers can be 
appointed by the Board of Trade who will agree as to the arrange- 
ment of details in all marine engines, I am sure that person is 
vastly mistaken, as engineers generally have varied rience, 
and act principally upon the experience they individually have 
gained. For my part, I have never met with any case where the 
working of all the pumps by one engine has led to any serious 
catastrophe ; and consequently I protest against any rd of 
Trade interference in such details. If it could be elearly shown, 
although it had not come within my experience, that owing to 
such arrangements frequent loss of life had occurred, then I should 
be one of the first to ask the Government to interfere ; but until 
that is the case I must call upon every a 
protect his own profession and our professional skill, by showing 
that under his superintendence, aided by the increased experience 
and the desire to turn out good work which appears now to actuate 
our principal engineering firms, engines can be built which will 
be as safe and as efficient as regards prime cost and economy in 
working, as any that could be designed on Government principles. 
** J. B.” mentions that the North-east Coast and the Clyde are 
principally to blame for those inefficient engines which he inspects ; 
probably if he looks nearer home he will find engines being turned 
out at least as badly designed as any that are built in this district, 
whieh I firmly believe is rapidly taking the lead in marine engine- 
building, especially in regard to efficiency, safety, and economy, 
I am sorry that “J. B.” should have had so many engines turned 
out under his superintendence which have given such bad results as 
he states, and I would advise owners in future, if they wish for 
efficient machinery, to see that their contracts from the first are 
properly made in accordance with the advice of some established 
firm of consulting engineers, who wil! be able to advise them as to 
the best design of engine for their requirements. If, on the other 
hand, they prefer to trust entirely to the Board of Trade, and to 
Lloyd’s classification, they will, I have no doubt, find their 


machinery made absolutely safe, very often at a great increase of" 


prime cost, and certainly without reference to economy in work- 
ing, or mirimum expenditure for maintenance, 


Sunderland, 13th February. INSPECTOR, 





Str,—I think the thanks of shipowners are due to you for the 
instructive hints you have supplied us with on the subject of 
marine engines, and I have reason to believe that Lloyd's have had 
in contemplation for some time the adoption of such a system of 
classification as that to which you refer, a red star being placed 
after the names of steamers whose engines comply with certain 
requirements much of the character you have indicated. I can 
well believe that such am announcement as this will carry dismay 
to the hearts of not a few of the old school of marine engine 
builders, but it will cause no small gratification to a goodly 
number. 

One word as regards Mr. McColl’s letter in your last impression. 
Let me ask him if he ever heard of a ship being placed in grievous 
peril by the breaking down of her engines? and is he aware that 
several steamers have disappeared during the present winter without 
leaving a trace behind? Can he not see that the dire peril from 
which some vessels have just escaped may have been intensified to 
the point of destruction in certain cases? To make his case sound 
he must prove first that no steamer has ever been lost by the break- 
down of her engines—I am not referring to screw shafts—and, 
secondly, that such details in construction as you have named can 
only be designed by the Board of Trade, and that their introduc- 
tion is tantamount to the production of a new design. 

Southampton, February 20th. SHTPOWNER. 





S1z,—I was much amused to see my old friend Mr. McColl 
stating his opinion on marine engines. His letter in your issue of 
the 16th is very puerile. I have often told Mr. McColl his engi- 
neering is purely of a negative nature, and that he loses himself 
when dealing with positive engineering; hence he has failed to 
grasp the meaning of your previous article. Mr. McColl writes 
about an “ideal engine,” but nobody mentioned an ideal engine 
but himself. He asks, “‘ How many vessels have been seriously 
disabled through these causes?’ He cannot be a reader of the 
papers, else he would have seen that last week four steamships 
were posted at Lloyd's as “‘ missing,” viz., the Colombo, Cerdic, 
Pardo, and James Mason, of an aggregate value, say, of £150,000, 
and having a total of 107 men on board. Dare Mr. McColl assert 
that these steamers foundered through bad ship construction 
solely? Is it not as likely that the engines broke down during the 
heavy weather, and that they were rendered helpless, and then 
they broached to, and then !!—but I won’t tell Mr. McCall how it 
all happens ; he has this positive experience to learn yet, before he 
can be an authority on what is necessary. for a marine engine. 
Easy “tis indeed to ask, “‘ How many vessels are disabled?’ Dead 
men tell no tales. Mr. McColl is even totally ignorant of what 
happens under his own eyes. Is he aware of certain magnificent 
vessels that left our porta short time since, and which in three 
months were shaken almost to pieces by reason of the engines 
coming adrift on the seatings, when it was found that they were 
secured down on chunks of wood, and with a great number of tap 
bolts, instead of bolts and nuts? This is no ideal work. Is he 
aware of certain marine engines, whose pistons are merely cast iron 
discs having three gin. Ramsbottom rings let into their periphery. 
Is he aware of certain marine engines whose high-pressure valve 
is worked with one eccentric, and this shifted by a combination 
of wheels attached, and let into the fore end of crank shaft? You 
see, Sir, it is such engineers as my friend Mr. McColl who are in 
fear of all surveyors, Board of Trade or otherwise. If I grasp the 
gist of your remarks on marine engines aright, you say, or infer, 
** That it isincumbent on the part of the Board of Trade and 
Lloyd’s surveyors to insist that certain arrangements must be 
carried out with marine engines so as to increase their efficiency.” 
Well, who can object to this? By Mr. MecColl’s own showing it 
appears, “ that notwithstanding all the defects (?) in the Board of 
Trade rules for boilers, no one will deny that their effect has been to 
raise the standard of boiler construction.” Well done, Mr. 
McColl! In a short time I hope to see you writing the same senti- 
ments of approval of the Board of Trade’s efforts in this manner 
—* Notwi ing all the defects in the Board of Trade rules 
for engines, no one will deny that their effect has been to raise the 
standard of ine construction.” If such an effect has been pro- 
duced with boilers, why not with engines? Also if the Board of 
Trade and Lioyd’s have the power to insist on certain boiler pro- 
portions, certain shaft proportions, certain amount of spare gear— 
which by all engine builders are admitted to be correct—surely 
they have as much right to say, ‘‘ You must arrange that circulating 

ump to act as‘amn air pump. You must secure your engines on 
iron packing pieces and have through bolts. You must not have 
all your pumps on one engine. You must have your engines pro 

rly fenced,” &c, What marine engine builder would object? 

ere is no ideal engine or designing in the matter at all. am 
of opinion, Sir, that you have a good case, although certain 
engineers will hold up their hands in holy horror at the Board 
of Trade’s or!Lloyd’s requirement, still, you are right, and 
deserve the support of all honest engineers, I am sure we have 
aleo to thank Mr. McColl forso manfully asserting that the inter. 





ference of the moat _—— has been fraught gs npr and 

ecessary to yde engineers attaining a higher dard 
of perfection in their boiler work. J. P, SMEATON, 
Coatbridge by Glasgow, February 19th. 


THE PATENT BILL. 


S1r,—The Patent Bill is before us now, but it is to be feared the 
opportunity for amendment will not last long, judging from present 
appearances, as it seems to be intended that a new law shall quickly 
come into operation. So much the more reason for promptly 
ventilating the question. There eee to be no doubt that some 
of the new proposals are in the right direction, such as the pro- 
longed term of patents, twenty-one years instead of fourteen years ; 
the reduction of fees, the term of grace for paying the third, 
seventh, and twelth years’ taxes, the doubling of the time for pro- 
visional protection, thus allowing the inventor more time to test 
and perfect his invention ; the clause about the Crown making use 
of a patented invention, which clause more clearly defines and 
lecides this q ; also the facility for obtaining patents of 
additions or supplements to an original patent, and a few minor 
regulations, to all of which it is right due praise should be given. 
But having said this much, the question resolves itself to my mind 
into the following :—Will the country at large, and will the inven- 
tor he bene‘ited by this measure or no? Supposing we cut away the 
ground from under a man’s feet, what is the use of showing him a 
beautiful sound step ladder if that ladder is out of his reach? In 
other words, what is the good of improving the patent law and 
precedure if you make it next to impossible for an inventor, except 
he be arich man, to obtain a patent? Clearly none. But let me 
endeavour to make good what I say. 

First of all, additional, and as far as I can see, unpaid and 
irresponsible commissioners are appointed, and the original com- 
missioners, who have now a great deal too much to do with other 
work, are retained and multipli Some of the ex officio commis- 
sioners now change with every change of Government, and though 
possessed of ample legal knowledge, have no special mechanical or 
chemical knowledge, nor can it be supposed that they should have 
such special knowledge. I am sure they honestly and often 
successfully endeavour to act fairly and equitably under difficulties. 
But I say, Yet us have a paid commissioner, specially qualified by 
knowledge of arts and manufactures, and have nothing else to do 
but to attend to the patent department. Let himif need be have a 
paid legal coadjutor, who has no other business to attend to than 
this, but let us by all means have one ible head. Next, I 
find that two examiners and four assistant examiners are to decide 
as to the novelty of, it may be, more than sixteon complete specifi- 
cations a day! That which now takes an experienced patent agent 
days, weeks, and sometimes months to find out, it is seriously con- 
tended that an examiner will be able to decide in one hour and 
a-half on an average, including weighing the matter and reporting 
thereon, and without considering what the inventor has to say in 
reply. Are inventors to be thus trifled with, that a proposition 
like this goes forth as the upshot of many years’ deliberations 
and in spite of repeated reports, deputations, petitions, and 
remonstrances of people, who from the daily experiences of a 
generation and more, have obtained certainty of knowledge on this 
point? And a report based upon such a rough-and-ready examina- 
tion, and upon hastily formed opinion, is forsooth to be appended 
to the patent, and published to the world, bearing the impress of 
governmental wisdom and infallibility. And guided by such a 
report, the law officer is to decide whether a patent may be granted 
or not. I believe that inventors will consider twice before t 
take the trouble to work out their inventions if their labour an 
skill are to be tested by such a tribunal, where all that an examiner 
has to say is printed and perpetually appended to the patent, while 
all the inventor has to say in reply is not printed or published, 
and if it were, would coun: as nothing in a commercial sense as 
against the opinion of an official “‘expert.” After the ordeal of 
this tribunal, the case is referred to the law officer, and the wd 
cant, and any opponent of his that the law officer may think 
entitled to, may oppose. We know what these oppositions are 
now, and it is clear to my mind that an opposition of this new sort 
will be something very much worse to the r inventor, for the 
cost of counsel, scientific evidence, &c., will be much heavier than 
now, having regard to the greater facility for opposition which will 
not be disregarded by well-to-do manufacturers more or less inter- 
ested in the matter. We have now done with two ordeals, two 
tribunals, and two reports, for note that the law officer now makes 
report No. 2; if it be favourable to the grant of patent, it might 
be sup} that now the poor inventor’s case was so far safe, but 
this is by no means‘the case, for actually even at this stage any 
person may oppose—not merely “‘any person entitled in the 
opinion of the law officer to be heard in opposition to the grant,” 
as inthe former case, This second opposition is before the Lord 
Chancellor, which means that Queen’s counsel, and junior counsel, 
and solicitors, and patent agents, and scientific witnesses, and the 
whole legal array of a patent case as now practised is to be brought to 
bear on the poor inventor. He must be a fool indeed if he ven- 
tured to apply for a patent, having all this to go through before 
obtaining a patent ; and is it not notorious and well known to the 
framers of this Patent Bill that most inventors are poor? If, on 
the other hand, the law officer’s report be unfavourable, then the 
inventor can appeal to the Lord cellor. Well, there may be 
some rich inventors who, having gone so far, may risk a couple of 
hundred pounds more, but is it not apparent that this part of the 
bill is so framed, as one might almost say y ly, to stifle 
inventions and inventors, and drive them over some , or even 
Germany? for be it known that there is every pee of a 
Patent Bill being passed there this year, far more liberal and 
sensible than this. 

But having said this much, let me ina few words state how I 
think this bill might be beneficially altered. Firstly, then, let 
there be an examination as to novelty, since nothing else, it 
will do, but let it be one that will help the inventor, and te 
instead of stifling invention ; let there be, say, twenty first-class men 
who have technical knowledge—legal knowledge, 1 think, we may 
safely dispense with. Let them make a report, but do not make that 
report public; only let the inventor have the benefit of it. Should he 
elect to go on in spite of an adverse report, let him do so; let there be 
given ample chance for opposition before grant of patent, but let 
it be on a published provisional specification, and not on a com- 
plete specification. Let the examiners further see that the final 
agree with the previously allowed provisional specification, and 
compel the patentee to insert disclaiming clauses in the complete 
specification—that is, distinct references to such previous patent 

ifications or other publications as the examiners have 
pointed out as possibly anticipating the invention wholly or in 
part ; but whatever we do, let the inventor have a patent in 
spite of it ; the weeding out will be so effectual that the inventor 
may well be allowed to have what is left. If it be little or 
nothing, what harm can it do? but if that little afterwards turns 
out to be much, as is frequently the case, then let him have it, or 
rather, let the country have it, for the country would not other- 
wise get it, as nobody cares to introduce imp ts unless 
paid for it, and “what is everybody’s business is nobody's 
vege iicight objecti be urged against oth isi 

me Wei; jections may be urged against other provisions 
of the bill, but i will leave this to others. As the bill se stands, 
it appears to me in a few words to be this: patents are made a 
few pounds cheaper as regards fees to Government, and when 
with great difficulty obtained, they will be hundreds of pounds 
dearer because of patent agents’ and lawyers’ fees, Let the 
inventor look out, and in time. PETER JENSEN. 

London, Feb. 19th. 
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S1z,—The new Patent Bill possesses one feature—I refer to the 
examinition of specifications before granting a patent—intended 


a to be of advantage to inventors, but which, it is rather to 
feared, either cannot be carried out at all by the proposed 


arrangements, or one which, if adopted, will injure the interests of 
those intended to be benefited. It was most strenuously objected 
to Lord Cairns’ bill last year that the number of examiners pro- 
posed was too small, and, indeed, altogether inadequate to the 
work to be done; and why our junior member—Sir John Holker— 
should have allowed this defect to pass unremedied, I am at a loss 
to conceive. Itis not so much to the fewness of the examiners, 
however, that I wish to call your attention, as to the duties they 
are to perform. Assuming that sufficient examiners be provided, 
it is open to question whether the “‘ legal and scientific knowledge ” 
which is to qualify them for office, will necessarily enable them to 
appreciate how a very trifling difference in the construction of one 
machine from another may make a really practical difference in 
results produced ; and it would evidently be unfair for an inventor 
to be deprived of a patent because the examiner, not being 
practically acquainted with the trade or business to which the 
invention refers, is unable to distinguish a sufficiency of difference 
between two inventions as may seem to him to constitute novelty. 
Asthere are many schemesand inventions which look remarkably well 
on paper, but only cut a sorry figure in practice, so on the other 
hand there are plenty of inventions of very simple character, as 
they appear in specifications and drawings, which are of the 
utmost practical value at work. To speak only of cotton 
machinery—more especially of the spinning mule—some of the 
most valuable attachments are of the simplest character ; yet it 
frequently bappens that the action and value of such attachments 
ean scarcely be understood, even by those most interested, until 
they are seen in actual operation. I do not wish to confound 
“novelty ” with “‘ utility ”—the bugbear of Lord Cairns’ bil) ; but 
the emount of novelty to constitute a sufficiency ought not to be left 
to the discretion of an examiner, nor ought there to be a necessity 
created for such a cumbrous process as an appeal to the Lord 
Chancellor by reason of the refusal of a patent. 

If, after examination, it appear that something that has gone 
before interferes with the subject matter of a specification, why 
not let the inventor have the benefit rather than the disadvantage 
of any adverse information the examiners may afford him! He 
might then have the opportunity of either giving up his patent or 
of pointing out in his final specification what appears to him the 
distinctive difference between his invention and that which the 
examiners may — forward as prior matter. This would afford 
real protection assistance to an inventor, and the public 
would certainly not be sufferers, as they would be enabled to judge 
of the exact nature and extent of his aimed. To publish, or tack 
on to a printed specification, the adverse opinions and report of the 
examiner, as proposed by the present bill, would be most unfair, 
and would mean placing temptation in the way of the unscrupulous 
to deprive an inventor of the benefit of his patent. 

Preston, Feb, 20th, Yates W. Boor 





Srek,—In your able leader on this bill last week I fear you have 
treated the proposed measure far too tenderly, You jocularly term it 
‘the innocent of 1877,” but if it is allowed to pass in its present 
shape we may safely predict that it will prove anything but 
innocent for the interests of inventors, Perhaps you may follow 
up your leader on an early day, pointing out more fully the defects 
of the bill; but meantime, with your permission, I wish to call 
special attention to what I ¢ er the two most objectionable 
provisions, viz., the power to veto a patent on the ground of want 
of novelty, and the publication of all the relative documents 
before the issue of the patent. I have always advocated the 
principle of examination as to — to be conducted solely in the 
interest of the inventor, (.¢., that he might be informed of any 
matter which seemed to anticipate his invention, he to have the 
option of revising his claims or withdrawing his papers as he 
thought fit. ’ The provision in the bill, however, bears on the face 
of it that the examination is for the sole p' of lessening the 
number of patents, by giving the law officer the power of refusing 
them on the ground of apparent want of novelty, To invite 
opposition to the issue of the patent, and that upon open docu 
ments, is another method of iessening the number, CS rendering it 
almost impossible for the applicant to escape opposition. It ought 
to be apparent to the merest novice on patent matters, that two 
such provisions as the foregoing would utterly paralyse the 
working of the measure. For example, take the invention of 
James Young. Had the’examination been in force when he 
applied for his patent, it would certainly have been refused on 
the ground of want of novelty, and this after perhaps a costly 
process of bessiogs and rehearings at the Patent-oflice. Young's 
victory over Fernie and others was not gained because the inven- 
tion was novel, but because Young had successfully introduced a 
new manufacture. With a new manufacture in embryo, i.e., 
merely in the form of a specification, it would be very differently 
dealt with by the law officers. As to the opposition on open 
documents, we have only to bear in mind the enormous costs 
occasionally incurred in opposition eases on close documents. A 
few years ago, in one case, the protess cost the loser £1 


; and 
in another case, the winner lost £400 in excess of fhe costs 
recovered from his op; ts! What them would be the 


result under the new when cases of opposition would 
be far more uent by reason of the unusual facilities 
offered for interference? We have to, notice also that a 
specification may have to be amended several times by reason of, 
perhaps, frivolous objections, and for eath such amendment the 
applicant has to pay an additional stamp duty,6f £5. The Attor- 
ney-General may well offer twenty-one years’ monopoly on such 
conditions. A patent tribunal possessing such arbitrary powers 
may make it almost impossible to get patents at all, except by 
capitalists, whose pony and power of wealth would carry 
them safely through. Men of limited means, on the other hand, 
would abandon their “pr in despair, and their inventions 
would thus pass into the hands of their opponents. 

The ultimate result of this blind policy of the Government 
will naturally be that every good invention will either be worked 
in secret, or the inventor will patent it abroad, and thus throw his 
interest und power into the hands of foreign competitors in trade, 
some of whom, Belgium and America for instance—the two coun- 
tries, by the way, who have the most liberal patent laws in the 
world—are already successfully contesting our supremacy in manu- 
facturing enterprise. 

_ There can be no question that our present patent law, with all its 
imperfections, is infinitely better than that shadowed forth in the 
bill ; and it cannot but be a disgrace to the legislation of the present 
day if our patent law cannot be amended without such an excess 
of red tape and restriction, especially when we consider that the 
whole journals and press of the country, and literary and scientific 
pees have so emphatically shown what inventors and the public 
require by way of Patent Law reform. But more than this, the 
Government is going vt in the teeth of the recommendations of 
the select committee of the House of Commons published in 1872, 
one of which was to the following effect :—‘‘ That the duties pay- 
able on patents should be so adjusted as to encourage inventors to 
the utmost to make known their inventions.” It cannot be said 
that an inerease of stamp duty, and the introduction of an excess of 
formality sufficient to strangle every application for a patent, is 
encouraging the inventor to the utmost. Indeed the bill, as a 
whole, bears on the face of it ‘‘ Conservatism” in its most aggra- 
vated form. The speciousnese of offering a reduction on pre- 
liminary fees, and an extension of the period of mon > are 


tral; ee a, a ay renee out to 

mislead unwary inventors into the ghostly chambers of the pro- 

posed new Patent Inquisition. JoHN BROWN. 
96, Buchanan street, Glasgow, ; 


Feb, 19¢ ve 











Roya Inst1TuTION.—The discourse on Friday, March } | will 
be by Prof. Huxley, on the ‘‘History of Birds,” The chair will be 
taken at 9 o’clock, 
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North British Railway 
FIG.13 : 
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Caledonian Railway 
FIGA4 
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N’S IMPROVED INJECTORS FOR LOCOMOTIVES. 
MANUFACTURED AT THE CRAVEN IRONWORKS, MANCHESTER. 


(For description see page 134.) 
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Almansa Railway . 
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South Eastern Railway 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque 
BERLIN.—Asuer and Co., 5, Unter den Londen. 
Messrs. Geroip and Co,, Booksellers. 
LEIPSIC.—A. Twiermever, : 
NEW YORK —Tue Witimer and Rocers News Company 
31, Beekman-street. 





TO CORRESPONDENTS. 


BP. C.—There is a large wuimber of processes for preserving wood. We could 
not jind space to describe them. 

Messrs. Price Bros, New Broad-street, E.C., wish to oblain the address of 
Messrs. Leishnan and Welsh, retort makers. 

G. F.C. peG.—According to the limited description you have favowred us 
with, there is nothing novel in your invention. 

Novety.—There is nothing gained by chambering the bosses of loose pulleys, 
except that it saves a little time in boring them. 

. E.—So far as we are aware, the firm to which you refer have no agents in 
this country. To make yourself certaan on this point write ond ask them. 
You have their address. 

Letters are lying in our Publishing-ofice for the undermentioned corre- 
spondents :-—"* Prime Coat ;” ** Baker ;” “ Freaman ;” ‘ Philharmonic ;” 
eX" “OO. D. Yi" “B. Bs” “YY. 2." “Bagineers, Alexandria ;” 
“ Hyde and Bennett ;” ‘* Aquarws, Bombay.” 

W. A.—Some gentlemen combine both businesses, and the combination is very 
cjective. It is almost impossible to advise you; so much depends upon the 
man selected. No one can object to your working the invention when you 

_ please, but you cannot recover in respect of infringements wiless you have 
letters patent. 

Erratum.— Jn our last impression an error occurs in our observations on 

« Mr. Galt’s report on railway accidents, At the twenty-jirst line of the third 
column, page 109, for “ gross receipts” read “ gross expenditure.” Mr. 
Galt's precise words are, “* An average on the several classes of expenditure 
Jor a series of years may be stated thus.” Then follow the Jigures we have 
published, and Mv, Galt goes on; “* From these sigures it will be easily 
gathered how Jar the companies have a direct pecuniary ‘interest in 
keeping their lines safe.’ The amount paid in compensation for accidents 
exceeds but very little a haly per cent. on their gross receipts.” It will be 
remembered that we dissented on some points from Mr. Galt, and ag illus- 
trating the soundness of our conclusions, we may say that at the last 
mecting of one of the largest railway companies in Great Britain the 
charrman stated that the sums to be paid during the half-year for couvpen- 
sacion “ reduced the dividend by one-half per cent.” 

TAPERED SCREWS. 
(To the Bditor of The Engwneer.) 

Sir,—In answer to the inquiry of your correspondent “ FE.” regard 
tapered screws for deck bolts, we may say that we roll screws of the kin 
referred to, but —_ for wood screws. We apprehend the tapping 
of nuts for tapered bolts will be a difficulty. W. anv D. 

Railway Ironworks, Middleton, near Manchester, Feb. 17th. 


5 SUBSCRIPTIONS. 

Tae ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 14s. 6d. 
Yearly (including two double wumbers).. «- £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Exainean is registered for transmission abroad. 

Cloth Cases for binding Taz Exvinger Volume, price 2s. 6d. each. 

The following Volumes of Tuk ENGINEER can be had, price 18s. each—-Vols. 
3, 5, 10, 14, 21, 24, 25, 26, 38, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
JSollowing rates will receive Tuk ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
ar Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates, 
Kemattance by Post-ofice Order. — Australia, Belgium, Brazil, British 

Columbia, British Guiana, Canada, Cape of Good pe Denmark, Egypt, 

France (Paris only), Germany, Gibraltar, India, Italy, Japan, Mat “ 

Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 

ow j. Someees week er yey Tasmania, Turkey, 

, Weat Coast o ca, est | y - 

smpton, ae , ndies, China, via Sou 
ittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, eru, Russia, 

Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s, 


ADVERTISEMENTS. 

*«* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements wiil be inserted with all practical re- 
gularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

AbvexTisemeyTs CANNOT Be INskxTED UNLess DeLivereD BErore SIx O'CLOCK OX 

Tavnspay Evexixe ix xacu Ween. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 

other letters to be addressed to the Editor of Tae ENGINEER, 1638, Strand. 





MEETINGS NEXT WEEK. 
Tue Institution or Crvit. Exainrers.—Tuesday, Feb, 27th, at 8 p.m.: 
Discussion ‘‘ On the Sewage Question.” 
Civit AND MecnanicaL Enoryeers’ Society. ~Thursday, March Ist: 
Paper by H. Adams, “‘ On Joints in Woodwork,” illustrated by diagrams, 
Cuemica. Society.—Thursday, March Ist, at 8p.m.: Lecture “‘ On the 
fees of the Bunsen Flame,” by Prof. Thorpe, experimentally illus- 
rated. 





BIRTH. 
On the 19th inst., at Abbey House, Nuneaton, the wife of WiitraM 
Sitver Hatt, of a daughter. 
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FRIDAY, FEBRUARY 23, 1877. 
THE PATENT BILL, 

Ix our last number we reviewed somewhat generally 
the principles of the bill introduced by the Attorney- 
General for the amendment of the Patent Law. The bill 
had_ only been before the public for a day or two, but the 
criticism which it has aroused in the short period which 
has elapsed between that time and the present, testifies as 
fully as we expected, to the interest which the subject 
excites in the country. We propose this week to consider 
one of its salient points—a feature, indeed, which we are 
in a position to say, the Government is resolute to embody, 
at least in principle. We allude to the preliminary 
examination. The subject is divisible into two heads— 
the expediency of an examination, supposing it can be 
satisfactorily conducted in point of procedure, and the 
procedure itself. 

The proposal to institute an examination, for novelty or 
otherwise, amounts to a proposal to introduce into our law 
something that is entirely new to us. It is no doubt based 
to a great extent upon the fact that a similar practice 
obtains in America, but it is also argued that such an 
examination would be an obstacle to the re-patenting of 
old inventions, a possibility under the existing law which, 
it is contended, is injurious to the manufacturing interests 
of the country. Now it is somewhat unfortunate that the 
existence of the system in the United States should be 
cited as an argument in favour of its adoption here, 
because it is a matter of common notoriety among those 





who have taken the trouble to inquire that the fact 
of a preliminary examination being required is in truth 
not an obstacle to the ré-patenting of old inventions; 
and the further fact, which we have already pointed out, 
that during the years 1872, 1873, and 1874, from 212 
patent actions reported in the United States, there resulted 
the destruction of no less than fifty-three patents on the 
ground of wait of novelty, is very significant. Moreover, the 
American technical press has constantly complained of the 
serious’defects of the system followed by their patent office, 
a system which, it should be borne in mind, has been in 
process of elaboration ever since the year 1836, a period 
which may be regarded as almost coincident with the 
history of invention in that country. There is, however, 
to our mind, a vital objection to any system of preliminary 
examination. It is an objection which no refinement of 
ractice can remove, because nothing short of infal- 
ible wisdom or omniscience in the examiners would 
neutralise it. We allude to the possibility of the destruc- 
tion of an invention almost in its inception, in conse- 
quence of the difficulty or impossibility of inducing an 
examiner, or the Court, to perceive in it the one, perhaps 
delicate, distinction between it and something that has 
= before—a distinction which may be the means of 
uilding a great success upon the ruins of many previous 
failures. This is not a novel objection, but it cannot be 
too strongly urged. To take an example: In his able 
paper on the expediency of a Patent Law Mr. Bramwell 
alluded to Watt’s invention of the separate condenser. 
If we imagine to ourselves a reference of Watt’s applica- 
tion to an examiner, fully informed for the period at 
which the invention was made, is it not more than 
conceivable that the examiner would have pronounced 
against Watt on the score of novelty? Hisengine resembled 
other engines, but he separated his condenser from his 
cylinder, a change which in all probability the examiner 
would have said was a mere detail introduced for the 
Se of setting upaclaim to invention. Again, we 

ave a still more striking illustration in the case of the 
regenerative furnace, a patent for which was refused to 
Mr. Siemens simply because in an old house belonging to 
an order of medieval knights it had been found that the 
hall was warmed by means of air drawn through heated 
stones. The actual a tus, we believe, consisted of 
two chambers under the floor filled with stones. Each 
was alternately heated by a furnace and alternately 
cooled by a current of air, which, after it had 
abstracted heat from the stones, was turned into the 
building. No other such apparatus had been known to 
exist, but the authorities found it out and judged 
Mr. Siemens’s stove to be an old invention. Fortunately, 
the doors of the English Patent-office were open to him, 
and we know the result. How often do we find that the 
novelty of an invention is only determinable after pro- 
longed and costly litigation—litigation which is generally 
in proportion to the value of the patent? It should be 
remembered that the law is satisfied with the barest 
amount of novelty, and if that little is often so difficult to 
discover, it is fair to ask what the examiners will do for 
us, and what ‘estimate we may make of the costs of an 
elaborate argument on appeal from them. It is very 
easy to reduce a portion of the stamp duties, but if we are 
to be subjected to the working of a system upon which 
Lord Cairns has so evidently bestowed his approval, it is, 
at least, desirable that the machinery by which it is to be 
worked shall be as satisfactory as present experience can 
make it. The evils of the system may, no doubt, be 
diminished by skilful handling, but unfortunately the bill 
does not lead the world to suppose that much practical 
knowledge has been called to the assistance of its framers. 
For the last two years we have pointed out, almost ad 
nauseam, the absurdity of attempting to start such a 
scheme with “not more” than six examiners in all. 
If the practice of examination is to be initiated, at 
least let it be initiated with the best chances of 
success, Let us see what will be expected from 
the examiners, At present there are annually about 
4400 applications for patents, out of which 3000 
in round numbers are completed. Under the proposed 
arrangement both the provisional and final specifi- 
cations are to be examined, so that the six examiners 
would have divided amongst them 7400 documents 
to be dealt with. The search is to be restricted to 
the specifications and publications preserved in th: 
Patent-office, and to pans other works as the examiner 
may be acquainted with! Now, there are in the 
Patent-office about 100,000 specifications of English 
patents, about 180,000 claims and drawings of American 
patents, and 180 volumes of French specifications, together 
with a library of upwards of 50,000 volumes, which may, 
it is hoped, grow larger. Supposing that no examiner 
ever required a holiday, there would be allotted to each 
about four specifications per day of six hours; so that 
the unfortunate official would be expected to do in an hour 
and a-half what very frequently employs an experienced 
agent days, weeks, and even months. In addition to their 
duties as examiners, these gentlemen will be required to 
repare indexes and arrange and abridge the specifications. 

he staff of examiners should most certainly not be 
limited by statute. The Commissioners would be surely 
competent to decide how many men would be required to 
do the work of the department, and unless the Govern- 
ment anticipate an enormous reduction in the number of 
applications for patents as the result of its measure, 
the staff pro cannot but prove utterly inade- 
quate. It is sufficiently obvious why it was con- 
sidered necessary to provide that examiners should act 
by rota known only to themselves; but this pro- 
vision, if adhered to, will render impossible any system of 
dividing subjects into classes presided over by examiners 
specially qualified for each. It does seem a waste of 
resource to refer a specification relating to a chemical pro- 
cess to an engineer, or one describing a..complicated 
lace machine to an examiner specially qualified to con- 
sider mathematical or musical instruments. In addition 
to an examination for. novelty, an application is to be 
considered with regard to its sufficiency within the 





Statute of Monopolies, This, we think, raises a point. 


| The Attorney-General, upon the introduction of the bill, 


disclaimed any intention to extend the —_ of 
examination to “utility.” Itis very questionable whether, 
under clause 9 of the bill, such an examination might not 
be legally nece . Prior to the passing of the 
Statute of Monopolies, public utility was, by common 
law, an abnohebely necessary quality in the invention, 
The statute did not make any change in this respect, and 
although “utility” is not expressly mentioned in that 
Act, the 6th section does require that grants of privilege 
shall not be “contrary to the law,” and concludes by 
declaring that such grants shall be of the same force as if 
the Act had not been passed, and no other, Consequently, 
a grant of a patent for an invention possessing no utility 
has always n held contrary to the Common Law, 
and contraty to the law within the statute. This 
being so, if only for the purpose of setting a doubt 
at rest, it certainly would seem advisable to require the 
insertion in the bill of a proviso to the effect that the 
examiner shall not report upon the public utility of any 
invention, 

These are a few observations which it is desirable at 
this season to offer. The bill was to have been read for 
the second time last night, but it was postponed. Mean- 
while there is a notice upon the paper of an intention to 
ask for a Select Committee to consider it, and it is also 
announced that its rejection will be moved by Mr. Ander- 
son or Mr. Biggar. re men are being held in various 
parts of the country, many of which result in petitions to 
the Legislature. Unfortunately, as we last week took 
oceasion to remark, the technical nature of the sub- 
ject hinders the due appreciation of many most 
important details. Still, inventors must net despair. 
Their criticism cannot but have some effect, as past 
experience has shown. But let their criticisms be based 
on a clear recognition of the fact that in return for the 
grant of a patent the public has a right to look for fair 
return. his kept in view, there will be less fear of 
exaggeration a slight tendency to which occasionally makes 
itself apparent, and which, if it were stronger, could not 
but operate adversely to their interests. 


STEAM POWER ON LONDON TRAMWAYS. 

WE announce with much regret that an effort is now 
being made to introduce the use of steam power on the 
tramways in the metropolis. We understand that a bill 
will soon be presented to the House of Commons by the 
North Metropolitan Tramway Company asking for powers 
to use steam engines instead of horses on the road between 
Stratford and Leytonstone. The promoters of the move- 
ment point out that steam is being successfully employed 
in the propulsion of tram cars in Paris-—~where some thirty 
of Messrs. Merryweather’s locomotives are at work—and in 
several cities in the United States, while in this country 
we have the experience acquired at Leicester, and Wan- 
tage, and on the Vale of Clyde lines in Scotland, all 
going to show, without exception, that there is very 
little difficulty in constructing steam-worked locomotives 
which will draw tram cars safely and regularly, at a 
small expense as compared with the cost of horse labour, 
and without creating any nuisance in the shape of smoke 
and steam. It requires some courage to deprecate, in the 
face of such facts, the adoption of steam-propelled cars on 
London tramways, yet we think we can show ex- 
cellent reasons for our policy in this respect. At the 
outset we may explain that we have no doubt whatever 
but that in a few years metropolitan tramways will be 
largely worked by steam. In fact, it would appear, from 
the last report of the London Tramways Company, that 
either that company must cease to exist or its fares must 
be raised, unless a very large reduction can be effected in 
the working expenses. It is rapidly becoming evident 
that the profits earned by tramway companies now are 
nothing like so great as they were when the lines were 
new, and required no expenditure worth mentioning to 
keep them in order. A rise in fares or a reduction in 
working expenses is certain to take place on nearly all the 
metropolitan tramways. The first is a dangerous and 
objectionable expedient, which would raise a storm of dis- 
approbation among the public. The latter can in no 
other way be so satisfactorily effected as by the substitu- 
tion of steam power for horse labour. It is for this rea- 
son, and because steam has been used so successfully in 
France, America, and Great Britain, in the conduct of 
street traffic, that we assume with tolerable certainty 
that it will be used in the same way in London. But, 
notwithstanding this, we deprecate, as we have said, any 
attempt to introduce it on metropolitan lines at the pre- 
sent moment. The fact is that a good deal has yet to be 
learned as to the best form of engine and tram car for the 
intended purpose. Now, it is certain that great opposition 
will be thrown in the way of any attempt to dispense 
with horses on London tramways; and it is therefore 
important that the machinery used should be from the 
outset perfect. It is impossible to select a worse place 
than London streets or roads for experiments; and a very 
trifling failure in the first instance would suffice to ruin 
the entire scheme, and to postpone for an indefinite 

riod the employment of steam-propelled tram cars. 

o engineer in his senses believes that we have reached 
anything like perfection in the mechanism used for this pur- 
pose now. Both Mr. Hughes and Messrs. Merryweather 
are effecting ee every day in their tram loco- 
motives; and they will be the first to admit that they 
believe they can build something still better than anything 
they have yet turned out, good as that is. If all this be 
true, then the proper course to pursue lies in going on 
steadily educating the provincial publicin the use of steam 
in the streets of Leicester and other large towns ; improving 
designs day by day, as experience dictates; and in a 
couple of years or so, when London is the last place of 
importance in which steam is not used in the streets, to 
introduce it there. Under such conditions there is every 
prospect that it may be got in without much serions 
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powerful reason, why the introduction of steam-driven 
tram cars should be postponed. This lies in the fact that 
few, if any, of the metropolitan tramways are an 
to such a locomotive as must of necessity be employed. 
The load per wheel now seldom much exceeds 1} tons, and 
there is every reason to believe that it is quite as much as 
the road can carry with safety. But the load on each 
wheel of a four-wheeled locomotive, such as will answer 
in the metropolis—when in running order—cannot be 
made much less than 2 tons. We know, of course, that it 
will be argued that much less will do, and we admit that 
much less may be made to do at some risk ; but to insure 
the regular working of tram cars in the metropolis in all 
weathers, the engine cannot with safety be made to weigh 
less than 8 tons, when provided with a proper supply of 
condensing water. e coefficient of adhesion in our 
streets is frequently less than one-twelfth, which would 
leave the tractive force of an 8-ton engine, but 1493 Ib. 
Taking the tractive resistance at 401b. per ton, at 7 miles 
an hour, and the _ — — car and 
assengers, at 14 tons, we have ., While the resist- 
aan of gravity on oy incline of 1 in 35 would be 896 Ib. 
This is a total tractive force of 1456 lb. Of course, if no 
inclines of 1 in 35 are met with, so much the better; but 
it must not be forgotten that an incline as sharp as this, if 
but a few yards long, becomes the ruling gradient, and 
must be provided for. We cannot think that under the 
circumstances we rate if we assert that the metro- 
politan steam tram locomotive should weigh about 8 tons, 
and we hold that a an = be apagnae ser] 
anything much lighter is ado » where even a ien 
of 1 in 35 is ote °P'But this is a load which 
few of the existing metropolitan tramways could carry for 
any time. In some instances the use of such an engine 
would be followed by the total disintegration of the 
ed permanent way in a week. Let us take for 
example the track of the London Tramways Company. 
Mr. Joseph Kincaid, C.E., an eminent authority on tram- 
ways, has recently sent in a report on their lines to the 
company, in which we find the following passages: “‘ With- 
out opening the roads at more places than those at which 
repairs are now being carried on, it is impossible for me 
to form an opinion as to the total amount of the expendi- 
ture neubel to put the tramways in a proper state of 
repair ; it is, however, quite possible for me, after con- 
a a experience in superintending the construction 
and maintenance of tramways, to arrive at a very decided 
opinion as to the minimum amount that must be expended 
at once on the repairs and renewals required to put the 
roads in fair working order. At present the state is such 
as to cause an excessive amount of wear and tear 
of rolling-stock and horses, a very great liability of acci- 
dents, and consequent compensation to the public using 
the road, an unequal and undue wearing away of the 
paving material, and great destruction of the permanent 
way. Of that portion of the latter which consists of the 
concrete I am unable to judge, and the same may be said as 
regards the timber sleepers, though I may observe that in 
some places at the joints of the rails it is evident that the 
wood is quite rotten and will require a considerable amount 
of renewal. These latter items I have omitted from my 
estimate. The figure I have arrived at in the result amounts 
to £18,500, which, as I have already said, is in my opinion 
the minimum, at the present rate of prices, required to be 
expended in order to put the tramways in fair working 
order.” 

It is probable that the roads of other tramway com- 
panies are in much better order, but this is only an as- 
sumption, as we have no reports by independent engineers 
to guide us. But we think it will be admitted that to 
put an 8-ton, or even a 5-ton, locomotive on such a road 
as Mr. Kincaid describes would be folly. One of the 
first things to be done before locomotives can be used 
with success in London is to repair and strengthen perma- 
nent way which was never intended, even when new, to 
carry the loads which will be brought on it, and which is 
now in many cases in very bad order. In this connection 
it must not be forgotten that the line worked by Mr. 
Hughes at Leicester is new, and very well laid, and the 
same may be said of the Wantage road. There are, 
besides, in various other towns, roads which no doubt 
would carry 8 tons on four wheels very well; but there 
are not many miles of such roads at present in the metro- 
polis. Now, it would be fatal to the popularity of steam 
if shareholders discovered, at the end of six months, that a 
road which might have lasted fairly well, with moderate 
repairs, while worked by horses, had been utterly dis- 
organised by the six months’ wear and tear of a loco- 
motive. 

There is yet another and a most important objection to 
the use of steam in London, which can only be fully 
realised by engineers well acquainted with the peculiarities 
of metropolitan street traffic. We allude to the obstruc- 
tion caused in a crowded thoroughfare by a breakdown. 
We are not presupposing the failure in any way of the 
engine or the car, but that of some ordinary vehicle. For 
example, the axle of a two-horse cart laden with bricks 
breaks, let us suppose in Blackfriars-road, just when the 
cartis on the tramway. The result is that until the obstruc- 
tion is removed no cars can run, unless they can be got 
past in some way. The London drivers and conductors, 
from long practice, have become very clever in dealing 
with a Aificulties, and by a peculiar process known as 
“jumping a car,” they get it off the rails, run it on the 
flanges of its wheels past the obstacle, and then “ jump” 
it on again, The aid of horses is essential in carrying 
out this movement. What would be the position of a 
steam-driven car under the circumstances! An 8 ton 
locomotive certainly could not be “ jumped ” on and off the 
road. If it could not, the interruption of traffic might 
be intolerable. No great difficulty like this is found in 
country towns, or, indeed, perhaps in any place out of 
London, because the conditions of street traffic are so 
different. But it is evident that the metropolitan street 
locomotive, to be a success, must be provided with some 





arrangement by which an effect equivalent to that of 
“ jumping” can én expeditiously produced, In other words, 





traversing gear of some kind ought to be ready for use 
at a moment’s notice, so that the engine may be ina 
position totake to the common road for a short distance 
when the rails are obstructed, as the horse car does now. 
We have probably said enough to convince those who are 
competent to examine a yon of the kind under con- 
sideration, that it would be unwise to attempt to force 
locomotives on London at present. We may summarise 
our arguments by saying, first, that nothing like finality 
has yet been reached in tramway automatic propulsion. 
That the whole thing has as yet hardly advanced Sot 
the experimental stage, although as full as possible of pro- 
mise. That the tramways of London, asa rule, are not in 
condition to carry engines of sufficient power; and lastly, 
that no means have yet been adopted for enabling an 
engine to deal with obstructions as a horse car does. 
Under the circumstances, we repeat that those who, like 
ourselves, have the success of steam on tramways most at 
heart, will do well to moderate their zeal, and remember 
that in this matter to “hasten slowly” is the best and 
wisest policy. 








A NEW BREECH-LOADING GUN. 

However great may be the difference of opinion among artil- 
lerists concerning the relative merits of wot and muzzle load- 
ing guns, it will, we think, be readily conceded that Sir Wil- 
liam Armstrong and his partners deserve great credit for the 
perseverance with which they have attacked a very abstruse 
mechanical problem. It would seem that they have at last 
achieved a real success; in other words, the firm have recently 
turned out a breech-loading gun weighing 40 tons, or there- 
abouts, which appears to be free from the prominent defects of 
all other breech-loading ordnance. The new gun is constructed 
on the coil principle and has a bore of 12in. The weight of the 
service projectile is 700 lb., propelled by charges of from 160 lb. 
to 170 Ib. of pebble powder. e breech is closed by a screw in 
a way very similar to that adopted by French artillerists, and 
described and illustrated in our columns. The breech screw is 
cut away by channels slotted through the threads, and the worm 
in the breech of the gun is similarly treated. To close the breech 
the screw is entered in such a way that the threaded portion 
meets the slots in the gun, the threaded part of the gun in like 
manner taking the slots in the screw. A turn of one-sixth of a 
revolution interlocks the threads and makes the breech secure. 
The gas check consists of a steel saucer, resting on a slightly 
convex surface on the inner end of the screw. The edge of this 
saucer is forced against a small rebate in the gun, and by setting 
oe screw it is made to take a firm bearing against this rebate ; 
when the screw is released the cup contracts by its elasticity, 
and comes out with the screw with perfect facility. The screw 
is supported on a hinge, and can be swung back out of the way 
when the breech is opened. It is easily worked by one man. 
The projectile is at once made gas-tight, and given its motion of 
rotation by a copper ring hooped round the base of the shot, 
which ring is upset into the grooves when the powder is ignited. 
Several guns have already been made, but of small size, on this 
principle at Elswick, but the 40-ton gun is the first of its size. 
It has just been tested at the Elswick proof ground, some forty 
miles north of Newcastle, in the presence of all the leading 
artillerists of the day. The gun was fired several times with 
charges varying from 160lb. to 1801b., the initial velocity 
being very high, reaching as much as i615ft. per second, repre- 
senting an energy of over 12,000 foot-tons. The experiments 
were perfectly successful in every respect. Of course only pro- 
longed firing can demonstrate the powers of endurance of the 
new gun, but there is every reason to believe that these will 
prove sufficient for every necessary purpose. 


PROPOSED EXHIBITION OF SHIP MODELS. 

Tue Shipwrights’ Company of London have decided to hold 
an exhibition of ship models of various classes in Fishmongers’ 
Hall during the course of the summer, and, in order to stimu- 
late naval architects, shipbuilders, shipowners, and others, to send 
in good models and drawings, they have determined to offer 
prizes for the best models in each of the different classes. There 
are eight classes in all, the first three being for steam ships, and 
the others for sailing ships, fishing smacks, tugs, and barges 
respectively. For the first-class of steam ships, three prizes are 
offered, consisting respectively of a gold medal and 50 guineas, 
a silver medal and 25 guineas, and honourable mention, the 
Freedom of the Company being given with each. This class 
consists of steamers of the largest size, for carrying our 
Indian and China trades through the Suez Canal, steamers for 
goods and passenger service between England and Australia, 
capable of making the passage in forty-two days without coaling 
en route, and steamers of the largest type for the American pas- 
senger trade. ll these trades lines of fast and sea- 
worthy steamers, and we have no doubt that it will be possible 
to get together a fine collection of representative models, and 
that much valuable information may be obtained together with 
them, of a character especially interesting in the eyes of a 
naval architect or shipbuilder. For the next class, which 
is for screw steamers of about 1500 tons for cargo only, 
two prizes are offered, and doubtless a good collection of models 
and drawings may be obtained. Certainly good service will be 
done if the best type of these useful eon of burden is arrived 
at. In these two classes there is probably not much room for 
the inventor of crude and untenable designs to thrust himself, 
but the third class is one which will be hailed with delight by 
scores of inventors throughout the country, as it is for passenger 
steamers for the Channel service. From our own personal 
knowledge we can predict that the committee are likely to get 
more models sent in in this class than they will know what to 
do with, for the name of those who will, we fear, with but little 
knowledge of the data of the problem, fondly imagine that they 
have solved the difficulties of the Channel passage, is simply 
legion. The fourth class, which is for sailing vessels of 700 tons 
and over 1200 tons register, is undoubtedly also a valuable class, 
and well worthy of the two prizes offered in it. Now, all these 
four classes represent entirely different branches of trade, each 
of the utmost importance in itself, and none of which can be said 
to possess the most perfect type of vessels, better than which could 
not be desired. If, therefore, the Shipwrights’ Company by getting 
together models of all the best steamers we have, and designs 
showing improvements, can lay down the best type of steamer 
for each trade, they will certainly have accomplished a great 
feat. Anyhow, we cannot but ire the public spirit with 
which they have come forward in the matter, and even in its 
infancy, as the scheme is at present, we see how much good may 
arise from it. But in order that real satisfaction may be felt, 
both by the competitors and by the"public generally, it will be 
absolutely necessary that the ju should be most carefully 
selected, and be men in whom world can implicitly rely. 
We confess that we feel no small degree of anxiety to see how 
the Shipwrights’ Company will make their choice of judges, 




















knowing as we do how much of the success of their exhibition 
will depend upon its being made with wisdom. Above all 
ee Lamp ac phn wag ees of putting 
the whole work of judgment entirely into the hands of some 
two or three naval architects. With such a variety of classes as 
they have set down, we confess that we do not see how they 
can avoid having separate juries for each class, For a man who 
knows all the requirements of the Australian steamship line may 
be absolutely ignorant of the difficulties of the Channel 
or of the principal points to be looked for in fishing . 
tugs, and barges. But happily in all of these different trades 
there will be no —~ * finding plenty of gentlemen who 
have make one particular line their study, and by a proper 
amalgamation of such men with some two or three competent 
naval architects and marine engineers, we have no doubt that a 
number of very excellent juries might easily be arranged. If a 
thing is worth doing at all it is worth doing well, and certainly 
the Shipwrights’ Company's proposed exhibition appears to us 
to be well worthy of having care and trouble bestowed upon it, 
in which case we have no doubt that some real benefit to the 
mercantile marine may ensue. 








INJECTORS FOR LOCOMOTIVE ENGINES, 


We publish this week as a supplement a double page engraving 
illustrating a type of injector which is now very extensively 
adopted by locomotive engineers in this country. The 
advantages claimed for this type over the old injector are—first, 
its extreme simplicity, having no moving and lying in a 
very small compass; secondly, its readily adapting itself without 
adjustment to the varying pressure of steam under which the 
injector may have to work; thirdly, in! the injector taking hot 
water, and being so proportioned to the duty of the locomotive 
as to be constantly at work when the engine is steaming. The 
advantage of this will be at once apparent in the great saving of 
water effected by doing away with the constant putting on and 
taking off of the feed necessitated by the old type of large 
injector, wasting many gallons through the overflow pipe at each 
operation, the carrying of water for very long runs being of the 
utmost importance in these days of quick travelling. The fact 
of the injector only requiring to be shut off when stopping at a 
station or running down a long bank gives the fireman more 
time to attend to the road. It is the general practice to fix 
two injectors, one on either side of the engine, the one on the 
left hand proportioned to the working capacity of the engine, 
the one on the right hand somewhat in excess, and seldom used 
except in case of emergency. 

All the injectors are fitted below the foot-plate, and nearly all 
of them in a horizontal position, forming, as it were, part of the 
pipe leading from the tender to the boiler, and the different 
patterns are rendered necessary for the convenience of the 
arrangement of pipes on the various classes and sizes of locomo- 
tives, and the position in which the injectors are fixed ; some 
being placed on the framing directly under the foot-plate, others 
between the driving and trailing wheels, and attached sometimes 
to the ashpan and sometimes to the framing. The water is 
generally delivered to the barrel of the boiler, although the 
practice of putting the water in at the back of the fire-box below 
the fire-door is being adopted on several lines, making a most 
convenient arrangement of pipes, well-protected from injury, and 
as the injector delivers hot-water, it is found to do no harm to 
the fire-box. These patterns of injectors possess the great 
advantage of working equally well with the cocks for regulating 
the steam and water fixed any distance from the instrument, so 
that all three may be placed independently in the most favour- 
able positions for working. e in arrangement of the 
nozzles is varied to suit the duties of the different classes of 
engines to which they are attached, the left-hand one being of a 
size to be always at work when the engine is steaming, the right- 
hand one slightly in excess, although the injectors externally 
are in pairs for convenience of pipes, flanges, &c., being the same 
on either side of engine. 

The arrangements illustrated in the various figures show the 
branches, cocks, and valves, in a variety of positions to suit the 
arrangement of pipes on different engines. The overflow branch 
is supplied with a cock or valve, which, when closed, enables the 
injector pipes to be used for heating the water in the tender. 
Our engraving explains itself. It will be seen at a glance that 
it shows the various modifications of the injector employed on 
different railways, and thus places at the di 1 of 1 tive 
superintendents information which can y fail to prove of 
practical value. 











Tue Disposal oF SEwAGE.—This difficult question is well 
illustrated by the case of Doncaster, as set forth in a recent report 
by Mr. Rawlinson, C.E., and Mr. ©. 8. Read. This report states 
that the population of the town is about 20,000, the number of 
inhabited houses 4300, and the area of the borough 1690 acres. 
Owing to the defective water supply water-closets are not generally 
used. The town is sewered, but not half of the sewage goes direct 
to the pumping engines at the outfall works. All the main sewers 
are of brickwork, and the branches of sanitary pee. The sewage 
works were completed in 1870 by Mr. B. 8. Brun C.E., and 
the sewage then flowed into the River Don Navigation ; butsh: 
after the proprietors of that navigation went to ‘ 
obtained an injunction against the corporation. The latter, having 
no defence, asked for time, and two years was granted for them to 
set their house in order. Their engineer, Mr. Brundell, advised 
them to adopt irrigation, s ing that the sewage be 
intercepted from the river and pumped on to land belonging to the 
town at Long Sandall. This plan was accordingly adopted, and 
the works for embodying it were carried out at a cost of £20,000, 
By this seheme the whole of the sewage of the town, with a few 
unimportant exceptions, gravitates to a given point and flows there 
into a well, after having passed h iron screens placed so as 
to prevent , waste, &c., from choking the pumps. About 
600,000 to 700,000 gallons of crude sewage are pum; from 
6 a.m. to 11 a.m. and from 1 p.m. to ge The outfall sewer 
is 6ft. in diameter, and is sufficient to hold the dry weather — 
flowing during the night; but in wet weather the overplus 

umped into a tank capable of containing 1,000,000 gallons. 
Besides this there is a storm outlet, by means of which the focal 
matter when extremely diluted can be pumped direct into the flood 
drain. The sewage farm is two miles north of Doncaster, and 
consists of 264 acres of land, partly of light open soil and partly of 
clay. The farm and buildings are let for fourteen years at Ty 
year, the corporation ——as to pump and deliver the sewage 
on to the farm at a yearly cost of about £300, The sewage farm 
has now been in working order for four years, and there are still no 
complaints of any nuisance having been caused. The crops grown 
on the land thus treated are up to the average, whilst the produce 
of twelve acres set apart for market gardening meen is very 
superior. The yearly cost to the town of thus of the 
sewage and ing the ashpits is about £1259, or at the rate of 
about 1s, 23d. per head of jovd ag wy ee — in the pound on 
the mateo sees En puede the boro This, of co’ 
is very satisfactory for Doncaster, but it be borne in mind 
that the corporation of that town is one of the most wealthy in the 
kingdom, in addition to which it has its own land close to the town 
whereon to try experiments of this or any other kind, Other towns 
rarely possess this great advantage, 
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IMPROVEMENTS AT THE PATENT-OFFICE. 
Ar a meeting of the Associated Chambers of Commerce held on 
Thursday at the Westminster Palace Hotel, some resolutions were 
moved in reference to the patent laws, on behalf of the Birmingham 
Ch h 


of © 

’ ing proposed the following resolution :—‘‘ That a 
memorial be presented by this association to the Lord Chancellor 
Commissioners of Patents, praying that their attention 
may be directed to the importance of adopting the following pro- 
posals, in order to promote the convenience of inventors and the 

ublic generally, in connection with references in the Li of 
Paten ” (1) That in uence of the great difficulty there 
is in ge | an exact knowledge of the contents of the patents 
under the ‘old law’ (1617 to 1852), by reason of the imperfect 
indexes, it is of great importance that a complete and extended 
subject-matter index be made, with as little delay as possible, on 
ag adopted in the indexes for the years 1874 and 1875.” 

. McKenzie, of Falmouth, in seconding the motion, said he 
believed that if the matter had not been brought up in its present 
form the Chamber at Falmouth would have been prepared to pro- 
pose a motion for carrying out the law more eo 

Mr i he knew they were 





. Bruton, of Bristol, that, as 
now di tons of paper in the Patent-office, the “‘ game 
would not be worth the candle,” and asked for some information 


as to the grounds for making the proposal. 
Mr, B , of G ik, thought they should be chary before 
asking the Government to undertake so large an expense without 


sufficient reason. 

Mr. pointed out some of the difficulties attendant 
upon the visit to the Patent Museum, stating that one —_ 
go for four or five days in order to find out from the index 
whether a patent was registered or not. 

Mr. Frith, of Heckmondwike, insisted upon the necessity of some 
improvement. He thought that in a very short time the new 
pa t law would bring about a system of examination in respect 

patents. If that were carried out there would not seem a 
necessity for the index, but at the present time there was a great 
necessity for it. Under the new law he imagined that an exami- 
nation would be a necessity, and he did not think that they 
should back for two hundred years, but suggested that the 
‘period should be limited to fifty years or even less. 

Mr, E. M. Boynton, of New York, said that in America 15,000 
patents were issued annually, and eve tent was examined, 
and a complete report made of it, the whole being done at a cost 
not ex £12 sterling foreach. He supposed there were now 
200,000 patents, The index would require to go back fortwohundred 
years, because the examiners would require to look into it. The 
great secret of America’s power was her inventions. There were 
three people who contributed to the civilisation of the world, 
namely, the teacher instructing our youth, the preacher influencing 
our morals, and the inventor winning his t achievements over 
the material obstructions of nature. He thought there was more 
trouble with to patents in England than in any other 
country. He beld that as England was one of the greatest indus- 
trial countries in the world, and had contributed so many great 
inventions, it would be to her interest if inventions were protected, 
and cost of patents reduced, and encouragement given in all the 
various kinds of human progress. 

Mr Herding f Bi te i “> _. (2) That th 

> ing, of Birmingham, then moved, ‘‘ e series 
of classified abridgments requires revising and bringing down to 
the present date, and that arrangements should be made for the 
same being regularly continued so as to be complete up to the end 
of every three months.” 

Mr. Wilton, of Middlesbrough, seconded the motion, which was 





carried. 

The following motion was then moved by Mr. Harding, seconded 
by Mr. Brook, of Huddersfield, and carried, ‘‘(3) That the 
publication of abridgments of the current patents in chronological 
order should he resumed, the abridgment in each case being pre- 
= by competent persons employed by the office, instead of, as 

eretofore, being furnished by the applicants themselves.” 

Mr. Harding moved, and Mr. Bartleet seconded, ‘‘(4) That in 
order to facilitate searches for patents the annual indexes of names, 
from 1852 downwards, should be consolidated into a single series.” 

This motion was also unanimously agreed to. 

Mr. Bartleet, of Birmingham, at a subsequent period of the 
proceedings, brought before the Association the following supple- 
mental resolutions :— 

“That this Association regards with satisfaction the various 
amendments of the Patent Law proposed by the bill now 
before Parliament, but is of opinion— 

‘That the reference to the Law Officer shall be limited to 
affirming that all the documents are in due legal order, or 
in requiring such alterations as shall make them so.” 

“That in case of any infringement during the period of pro- 
visional protection, the party infringing in case the patent 
4 core one be liable for all damage to the interests of 

e ntee.” 

“That ahead of the certificate of renewal being taken out at 
the expiration of the twelfth year, it shall be taken out at 
the expiration of the fourteenth year; but notice shall be 
given six months before such expiration that such certificate 
will be applied for, and that the Commissioners shall 
receive any objections in writing that pe | be made to the 
granting of such certificate, and after submitting the same 
to the patentee, and considering any written replies he may 
make to the same, the Commissioners shall decide whether 
such —— shall be granted.” 

“If patent be granted to a colonist or a foreigner, unless he 
manufactures the article patented in Great Britain, he shall 
on application to the Lord Chancellor at any time after the 
expiration of six months from the date of the patent, be 
required to grant licenses to proper persons requesting the 
a terms which the Lord Chancellor deems reason- 
able. 

The President reminded Mr. Bartleet that as this was oy 
mental business, the terms of the resolutions could only be di 
eussed, and no formal motion could be carried in respect to them. 

Mr. Bartleet said with regard to the second clause as to infringe- 
ment, he explained that at presentif a age Bromes, = during the 
twelve months of a provisional protection, whatever damage might 
be sustained, the —~ taking out the patent had no power to re- 
cover damages, e next clause recommended that instead of 
the certificate of renewal taken out at the expiration of the 
twelfth year, it should be taken out at the expiration of the 
fourteenth year. The Birmingham Chamber seemed to think that 
it should not extend to twenty-one years, It should not be 
extended beyond fourteen years until there was proof that it was 
advisable in the interests of the country that it should be taken 
out, The fourth recommendation would he of advantage to 
English patentees, who were at present tied hand and foot. He 
drew attention to these facts, in the hope that when the delegates 
returned to their respective chambers they would discuss the 
subject of the bill generally, and he hoped that the Executive 
Council would see fit in their wisdom to take such action as might 
seem desirable to them after they had received the opinion of the 


several mem 
Mr. Neill quite with the remarks of the last speaker with 
regard to the infringement of provisional protection. He did 
not think that the provision of the bill was a bad one. During 
provisional protection, when a specification was not published, a 
man might stumble upon the same invention, not for the sake of 
getting to the windward of the man who had provisionally pro- 
tected the invention, but in utter ignorance ; therefore he thought 
pees aang to do away with damage during the provisional pro- 
ion was a wise one, There was one very good point which the 
new bill touched upon, namely, the inquiry as to the a 


of 
the patent, The lists of patents in this country was choke full of 





what he might call invalid patents, simply from want of a proper 
examination as to whether it peg a ep nj hesreer Mon or not, and he 
hi that the Government would make the examination as to the 


KyirrinG Macuivery, William Robert Lake, 
nD: , London.—A communication from Charles 

James Appleton, Philadelphia. 
Johnson, Lincoln’s-inn- 


349. Improvements in Poure, John He 
fields, Londo ohn Alexander McMartin, 


347. Improvements in 
Seuthin - 





“J9 
paid for licenses to patentes- When the State granted a mono- 
poly to a patentee, it shou.a insist upon the — utting all 
those licensed under his menopoly on an equal footing. etimes, 
through sheer spite licenses were refused by patentees to their 
competitors, or if granted, they were granted upon exorbitant 


Mr. McKenzie, of Falmouth, said it seemed to be thought by Mr. 
Boynton that we in this country were behind the Americans with 
regard to patents ; but his own opinion was that the processes of 
the two countries were nearly equal, because in England he could 
ow into one sheet of paper as many patents as he chose, and pass 

hem for one patent, whereas in America they were separate. 
There was one thing in the bill that the Chambers should take 
notice of, and that was placing the colonies upon the same footing 
as the mother country. In the bill, England, Scotland, and Ire- 
land were separately named, as if they were three separate king- 
doms, and he thought they should simply be mentioned as the 
United ow eye A patentee should grant a license to anybody 
that applied for it, upon me of a fixed royalty, and no favour 
ought to be shown. One of the most important points in the bill 
was that which related to examinations, which, unless conducted 
on the American system, with a very large staff, could not be con- 
ducted at all, Any one conversant with the Patent-office, the 
Patent Library, and the Patent Museum at South Kensington, 
knew in what a miserable condition they were. The first step was 
to have a proper patent museum, 

The president of the Belfast Chamber pointed out that pro- 
visional protection had hitherto been given for the purpose of 
enabling inventors to perfect their inventions after they had sub- 
mitted to the Patent-office a substantial portion of the invention 
upon which a to found their patent, He thought that 
if the Birming'! committee, instead of what they a 
had simply that provisional protection sho’ be 
removed altogether, that the suggestion would have been much 
more practical, because if what was peopenet by the bill were car- 
ried out—to remove from inventors the protection afforded—there 
would be this difficulty, that when they came up for a patent 
their rivals in trade would at once take steps in one way or another 
to get at the point on which their patent was to be founded, and 
they would be enabled to take out a patent probably for the same 
P , which would be a disadvantage to the ea 

Mr. Bartleet agreed with what had been said by Mr. McKenzie as 
to examinations. It was proposed to have only six examiners, who 
would find it impossible to decide in the course of the year whether 
some 5000 or 6000 patents were novelties or not, and would result 
in people ceasing to take out patents. He hoped this would be 
guarded against, and that the mere fact of an invention being 
novel should not be examined into further than could be shown 
by the records in the Patent-office, 

The business of the Association was then brought to a close with 
a vote of thanks to the president. 








THE PATENTS BILL. 


Our Glasgow correspondent writes as follows :—‘‘ Though onl 
a few nem ome elapsed since the text of the Athenpey dienes 
Patent Bill was in the hands of the public, opinion regard- 
ing it has already been th hly aroused in this city, and 
all classes in any way inte’ are preparing representations 
to Parliament on the subject. The Phi ee ae Society of 
Glasgow petitioned the Lord Chancellor and the Houses -of 
Parliament on the requisite patent legislation in terms 
which a in THe ENGINEER of the 2nd February ; 
but since the new bill was printed, the committee of the society, 
of which Sir William Thomson is president, have had several 
meetings, at which they have carefully considered the provisions 
of the measure. As a result, they have resolved to petition 
afresh. The petition has only just m placed in the hands of 
the printer, and will not be ready to be transmitted for a few days, 
but I am enabled to give a brief indication of its contents. 
In the first place, great objection is taken in the petition to 
the complicated method of examination, and objection is also 
taken to the provision giving power to veto a patent. The memo- 
rialists an eee the provision requiring publication of 
the specifications before the issue of the patent, Lorene such a 
course would practically invite opposition. It is the opinion of 
the memorialists that a to patents should not be allowed 
except in cases of fraudulent applications, The petitioners hold 
that existing patents ought to be placed upon the same footing in 
reference to extension of time as patents obtained after the passing 
of the bill, by the payment of the additional fee at the end of the 
fourteen years. ey object to compulsory licensing, and also to 
the compulsory working of patents, and they represent that the 
stamp Salied - excessive, that re ~ end of the ig ay | 
ie larly oppressive, an ey recommen i 
should be caneed S the seventh year. Such is the tenor 
of the petition which the Philosophical Soci intends 
transmit. is—Thursday—evening there is to a meeti 


m.—A communication from 
al, —26th January, 1877. 

351. Improvements in apparatus for charging or LwPREGNATING ATMO- 
SPHERIC Arr with imflammable vapours, Charles Weightman Harrison, 
Mansion House-chambers, London. 

353. Improvements in stopping and Startinc Tramway Cars, RaILway 
CarriaGes, Trucks, and other similar vehicles, and in the apparatus 
ig o> he therein, John Phillips, Southampton-buildings, London. 

357. Improvements in g or TREATING ALCOHOLIC Liquips, and in 
apparatus therefor, McFarlane, Glasgow. 

859. Improvements in Cruet Frames, Liquor Frames, SucaR and 
CreaM Frames, Pickte Frames, and Breakrast Frames, Frederick 
Cadby, King’s Norton, W: \ 

861. Improvements in what are commonly called CLearers for winding 
frames, Joseph Stubbs, Manchester. 

363. Improvements in Steam Enoines, Henry Edward Newton, Chan- 
cery-lane, London.—A communication from Madame Veuve Jacques 
André, Thann, Alsatia. 

365. Improvements in the construction of Portaste Hovusxs, Huts, and 
other similar portable buildings, and in the floors thereof, parts of 
which invention 9 rn ge to other useful purposes, Henry Charles 

A ur- , London. 

367. Certain improvements in Fasteners or Couptines for securing 
together the ends of machine driving belts or straps, James Strick and 
Thomas John, Swansea.—27th January, 1877. 

369. Improvements in the manufacture of Sorr Srezt or Incor Iron, 
and in the application of the same to various useful purposes, William 
Harvey, Ernest William Harvey, and Alfred Harvey, North Woolwich, 
Essex. 


$71. Improvements in Miners’ Sarety Lamps, Richard Brown, Tavistock, 
Devonshire. 

373. A new or improved CLop-crusaine and Lanp-pRessine and Dri. 
Rotuer, Richard Bickerton and Ralph Bickerton, Berwick-on-Tweed. 

383. Certain improvements applicable to REvoLVING Furnaces, and 
certain methods of utilising such furnaces, Samuel frey and 
Richard Howson, Middlesbrough-on-Tees.—29th January, 1877. 

885. Improvements in Fioatine Nicut Licuts, Charles Bonnes, Paris. 

387. Improvements in SHutt.es for weaving gauze, George Bolden, 
Dukinfield, Cheshire, and John Cassidy, rae amg saeerhen 

393. Improvements in Sappies, William Woolley, Birmingham. 

395. Improvements in the construction of Merat Tramways, William 

bert e, Southampton-buildings, London.—A communication 

from Paul Cucherat, Brussels. 


397. Improvements in Lock Nuts, John Fletcher Wiles, Cornhill, 
London.—30th January, 1877. 

81. Improvements in SicuTinc Orpnancez, and in the apparatus em- 
past therein, Lothian Kerr Scott, Charles-street, St. James's, 
mdon.—3rd January, 1877. 








185. Imp y or a 
James Garvie, jun., and James Hay 
1877. 





tus for Mixinc CoNncRETE, 
t, Aberdeen.—1L5th January, 


217. Improvements in Srezrinc Gear for Suips or VessELs, James 
Bucknell Atkins, Anerley, Surrey.—16th January, 1877. 

243. Improvements in m inery or apparatus for EXTINGUISHING FiREs, 
William Lloyd Wise, Chandos-chambers, Adelphi, London.—A com- 
munication from Antony Gauchet, Brussels, and Otto Sternemann 
and Werner Weissenbach, Zurich, Switzerland.—18th January, 1877. 

257. A new or improved Currinc-ovr ATTACHMENT, applicable to tho 
Bonnaz embroidering machine, so as to embroider and cut out simul- 
taneously, Moritz Lieb, Berlin.—19th January, 1877. 

261. Improvements in Winpine Macurnes for winding yarn or other 
materials, William Muir, Glasgow.—20th January, 1877. 

889. An improved method of SicwaLtirne the Passinc Trains and 
apparatus therefor, Charlotte Chater, Folkestone.—30th January, 1877. 

899. Improvements in and relating to Fasteners for Bae Ties or bands, 
Terence Doherty, Live: 

401. Improvements in the means or apparatus for Recutatina the 
Suppty of Steam to Steam Encryes, John Edward Campbell Koch, 
South Kensington, London, and Frederick William Durham, Station- 
road, New Barnet, Hertfordshire. 

403. Improvements in Piayine Carps, Charles Godfrey and Maurice 
Spiegel, Bayswater, London. 

oh re in Hees for Boots and Sxoxzs, Henry Hill, Notting- 


m. 
411. Improvements in apparatus for LicnmNe Fires, which apparatus 
may also be employed for soldering or brazing, Thomas Wimpenny, 


417. Improvements in the construction of Rattway Wuee.s, Edward 
Alexander Jeffreys, Bradford. 

419. An improvement in Watcu Movements, Alfred Vincent Newton, 
Chancery-lane, London.—A communication from the Elgin National 
Watch Company, Incorporated, New York.—3)st January, 1877. 

425. Improvements in the method of ELevatine Liquipsand means to be 
employed for that purpose, James Ledger, Fleet-street, London.—A 
communication from Jean Baptiste Van Oosterwyck, France. 

427. Improvements in tools or machinery for Drittinc and Turwine 
Cytinpers for Borter Fives and articles for other purposes, Henry 
George Jordan, Manchester. 

429. Improvements in the construction and arrangement of METALLic 
Bosstns for use in twist lace machines and bobbin net machines, also 
in adapting twist lace anc bobbin net hi for the facture of 
figured and pile fabrics, Alexander Wilkinson, Nottingham. 

431. Improvements in Taps and Cocks, which improvements are also 
applicable to opsiating the flow of water to water-closets and other 

e receptacles, John Pope, Folkestone, Kent. 

433. An improvement or improvements in Caeck Lock or Sarety Nots, 
— James Hodges, West Hackney, and Robert Appiegarth, Strand, 

mdon. 





vement in CoatTine or CoverIne Sea-Gornc and other 
VeEssELs, Walter Field, Chandos-chambers, Adelphi, London. 

487. Improvements in Ice-makinec MACHINERY, also applicable to the 
supply of cold air to beer and other Gerard Wenzeslaus 
von Nawrocki, Berlin.—A communication from Robert Schultz, Bruns- 
wick, Germany.—lst February, 1877. 





of inventors and patentees in Glasgow, to consider the bill 
and petition. A committee of their number have drafted 
a memorial, which will no doubt be adopted, and it is almost iden- 
tical in its representations with that of the Philosophical Society. 
I am informed by the chairman of the Glasgow Trades Council 
that that body, as representing the operative classes, are likewise 
about to petition the Government and the Houses of Parliament on 
the subject. By this class the provisions with reference to fees are 
held as excluding them entirely from all chance of obtaini 


439. Impr ts in CircuLarR Knirtinc Macaryes, Thomas Coltman, 
Leicestershire. 

441. Improvements in Furnaces for Me.tinc Brass and other metals, 
— also to apparatus for generating steam, John Fletcher, Ashton 
under-Lyne. 

443. An improvement in Fastenrxes for Groves, Achille Fontaine, 
Paris. 


445. Improvements in Lrytno Furnaces or other apparatus to be used 
for manufactu , and for treating after their facture, sulphid 
of sodium and su! nee of potassium, Walter Weldon, Merton, Surrey. 

447. An improved UntversaL Sewinc and Brarmwine Macuine, Alfred 








tents, and thus denying them the right of having their inven- 
protected— a right which they think they are entitled to 
enjoy equally with inventors who happen to be in better pecuniary 
circumstances. Yet the several parties who are thus moving in 
the matter desire to hyve the present bill so amended that it ma: 
ass into law, and they do not therefore petition against the bill, 
But merely that its objectionable features may be modified or 
removi 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 

823. Improvements in VENTILATING Apparatus, David Crossley, Brig- 
house, Yorkshire. 

825. = lameness in Muves for spinning and doubling, Joseph Ormerod, 
Preston. 


$27. Improvements in machinery for Putverisinc, DisinTEGRATING, and 
SEPARATING MINERALS, GRAIN, fibrous materials, and other substances, 
William Robert Lake, Soutk ton-buildings, London.—A communi- 
cation from Andrew Burrell | Lipsey, New Jersey, Joseph Bouton 
or al Purdy Dickerson t, and Samuel Belding Mower, New 


829. Improvements in the Art of Ostaintnc Printinc Surraces for 
reading matter, and the machinery therefor, George Pringle Drummond, 
Ottawa, Canada.—25th January, 1877. 

$31. Improvements in Furnaces and Stoves adapted for burning 
eo or other mineral oil with safety, James J. Jarves, Boston, 








835. Improvements in the Draw-cear of railway vehicles, James 
Murphy, Newport, Monmouthshire. 
7. Imp ts in Pa APHY, Herbert John Haddan, Strand, 
London.—A communication from Dominique Scotellari and Guillaume 
Puttemans, Paris. 

839. A new Steam Rotatinc Sxatinc Kink or machine, Abraham 
Waddington and John Colson Rowbotham, Bradford. 

$41, An impr t or imp its in sliding gaseliers or Gas 

CHANDELIERS, Frederick James Cottrell, Birmingham. 

343. Improvements in Lime and Cement Kitns, James Hall, 
Horley, Surrey, and John Medworth, Kentish Town, Middlesex. 

345. Improvements in aj 
Charlottee Chater, 








Wrays 


tus for the Propunsion of VEHICLES, 
A e, Kent. 





F t and Adolphe Victor Deshayes, Manchester. 

449. Improved apparatus for Prerctve and Perroratinc LeaTner and 
similar substances, William Winter, Leeds. 

451. An improvement in Vatve WATER-cLOsETS and in water-supply 
valves for same, Benjamin Finch, High Helborn, London. 

453. Improvements in Steam Boers, William Menzies and Charles 
Blagburn, Newcastle-upon-Tyne.—2ne February, 1877. 

461. Certain improvements in BREECH-LOADING FIRE-aRMs, Henry Tolley, 
Birmingham. 

463. Improvements in apparatus and means for Fastente or SecuRING 
the Lips of Tuss or receptacles for sanitary purposes, to facilitate the 

faste: and removal of same, Daniel Bairstow and William White- 

head, Halifax, Yorkshire. 

465. Impr ts hinery for Puantnc or SurFactnc Woop, and 

in apparatus for sharpening the cutting irons thereof, William Cook, 





jun. Ww. 

467. Improvements in machinery or apparatus for Concrete BuiLpINcs 
and Tite Factnos, William John Earle Henley and Edward John Earle 
Henley, Anerley, Surrey. 





Patents on which the Stamp Duty of £50 has been Paid, 


542. Bucktes Witnovut Proncs, Louis Hyacinthe Dethiou, Great Port- 
land-street, London.—12th February, 1874. 

572. FLour-pReEssinG, William Palmer, Londonderry, Ireland, and Charles 
Hopkinson, Retford, Nottingham.—14th February, 1874. 

594. Propuction of Heatep Air, John Henry Johnson, Lincoln’s-inn- 
fieids, London.—17th February, 1874. 

595. Propuction of Saticyiic Acip, &c., John Henry Johnson, Lincoln’s- 
inn-fields, London.—17th February, 1874. 

606. Grinpine Miits, Bristow Hunt, Serle-street, Lincoln’s-inn-fields, 
London.—18th February, 1874. 

620. MacuinerRY for Boors and Sxosgs, John Keats, Newcastle, Arthur 
Greenwood, Leeds, and Alphonso Keats, Newcastle.—18th February, 
1874. 


563. Sertinc Dramonps in Dritts, &c., Charles Andrew Terrey, South- 
wark, London.—14th February, 1874. 

602. Sewinc Macuines, &c., George Griffiths, Birmingham. — 18th 
February, 1874. 

~ eng Rattways and Wueets, Andrew Dunlop, Glasgow.—2ist 

february, 1874. 

710. Raitway, &c., WHEELS, Charles Llewellyn Light, Great Winchester- 

street-bu London.—25th February, 1874. 


720. Recutatine Water Vatves, John Woodcock, Plymouth,—25¢ 
February, 1874. 
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823. PREPARING 
March, 1874. 

598. Gas, Edward Henry Yarrow, Camberwell, Surrey.—17th February, 
1874. 


Meat, Thomas Nightingale Palmer, Dalston. — 6th 


640. Exeerraic Tetecrarsas, William Henry Davies and Frederick 
Herbert William Higgins, Cornhill, London.—19th February, 1874. 

654% Carrripess, Adolph Nitzke, Birmingham.—20th February, 1874. 

587. Rorary Wes Painting Macnines, George Ashley Wilson, Liverpool. 
—lith February, 1874. 

611. Féspuse Turasuinc Macutnes, Joseph Ruston, Lincoln.—18th 
February, 1874. ; 

612. Preparation of Yarus, &c., Charles Cunningham Connor, Belfast. 

—1S$th February, 1874. 

752. Sream, &c., Cocks, James Mallinson, Welwyn, Hertfordshire,—2sth 
February, 1874. 

1190. Dressinc Skivs, William 
London.—4th April, 1874. 

59%. Ratpway Recorpixc Apparatus, Charlton James Wollaston, Mary- 
lebone, London.—17th F-bruary, 1874. 





Edward Gedge, Wellington-street, 


605. Gas-MoToR ENGINEs, Charles Denton Abel, Southampton-buildings, | 


London.—18th February, 1874. 
626. Portryise Mropiixes, Charles Edward Whitmore, Quincy, U.S.— 
19th February, 187 4. 





Patents on which the Stamp Duty of £100 has been Paid. 


482. Isrants’ Basstverres, Bradley Barnard, Islington, London.—18th | 


Feb; uary, 1870. 
483. Hanp Sienat, &c., Lamps, Samuel Wilson Clark, London, and 
William Robert Sykes, Clapham, Surrey.—1Sth February, 1870. 


Notices of Intention to Proceed with Patents. 


4307. Pcip Exocrxes, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Alvin Gardner and Robert Forsyth. 

4311. Ratway, &c., WHeets, John Dunnell Garrett, Hyde Park, London. 
—Tth November, 1876. 

4817. Rotter Skates, William Phillips Thompson, Liverpool —A com- 
munication from Monsieur J. Meresse —10th November, 1876. 

4150. Haur-rester Bevereaps, John Neal Sedgley, Leicester. 

4455, Propuctne ARTIVICIALLY ATmMosrHeERic Barus, Jean Marie Onesime 
Tamin, Chancery-lane, London.—l7th November, 1876. 

4644. Dectvery Apparatcs, Alfred Vincent Newton, Chancery-lane, 
London.—A communication from Andrew Campbell.—30th November, 


1876. 

4728. Frour, Joseph Anthony Dixon, Glasgow.—7th December, 1876. 

4765. TeverHonic Apparatvs, William Morgan-Brown, Southampton- 
buildings, London.— A communication from Alexander Graham Bell. 


4766. Mcves for Sprxsinc, William Morgan-Brown, Southampton-build- | 


ings, London.—A communication from Jacob Herbert Sawyer.—9th 
December, 1876. 


4804. Miscrsc Meat, &c , George Kent, High Holborn, London.—12¢h 


December, 1876. 

4836. Esc Borter, Joaquim Antonio de Macedo, Leeds.—l4th December, 
1876. 

Everard Woods and Arthur 

Henry Whewell, Leeds.—15th December, 1876. 

4887. Orenatinc Vatves, John Shaw, Ovenden, and William Timbrell 
Clark, Queensbury.—18th December, 1876. 

4905. Evecrric Licnt, Samuel Alfred Varley, Hatfield.—19th December, 
1876. 
921. Treatinc Frax, &c., James Robert Dry, East India-road, and 
Sebastian Anderson, Crutched Friars, London.—20th December, 1876. 
#948. Roastrxc Furnaces, Joseph Theodore Dann, Stockwell Park-road, 
London. — A communication from William Brenton Symons and 
William Thompson Rickard.—22nd December, 1876. 

5008. Srorinc Perromes, Thomas Laidman Parker, Dundee,—28/h 
December, 1876. 

5035. Vatves, &c., William Page, Newcastle-on-Tyne.—29th December, 
1876. 

2. Furxaces, Thomas Blocksage, Dukinfield.—lIst January, 1877. 

32. Sevr-actinc Mcies, Benjamin Platt, Ashton-under-Lyne. — 3rd 
January, 1877. 

TL Ramway Wuee s, William Atherton, Warrington.— 6th January, 
1877. 

80. New Yeast Increpreyts, Newson Dunnell Garrett, Portsmouth —sth 
January, 1877. 

86. PappLe-waeEeLs, Edward Edwards Colley, Southampton-buildings, 
London. 

108. Suppiyisc Water to Ciosets. Samuel Osmond, Bishopsgate-street 
Within, London. —9%#h January, 1876. 

116. Cicarerres, John Evans, Pimlico, London.—1l0th January, 1877. 

16%. Sroppryc Borries, William Netherwood and Benjamin Shaw, 
Huddersfield. —12th January, 1877. 

173. Ferey-boat, Henry W' 
—13th January, 1877. 

188. Packrsc-cases, William Carter, Masham. 

200. BausH-pRiLLING, Edward James Rooney, Clapham.—A communica- 
tion from Messrs. John Gill McMurray and Co.—10th January, 1877. 

205. Biorrers, William Richardson Ormandy, Barrow-in-Furness. 

206. CosTrotLinc Raitway Pornts, Charles Hodgson, Kilburn, and John 
Imray, Southampton-buildings, London. 

207. Supriyrinc Fre. to Furnaces, Henry Clifton Carver, Llanidloes — 
16th January, 1877. 

230. Fixusc Ksoss to Lock Sprxpies, Thomas Nott, Southampton-build- 
ings, London.—I7th January, 1877. 

289. Buitpincs, &c., Thaddeus Hyatt, Hyde Park, London. — 23rd 
January, 1877. 

319. Loom Teme.es, Thomas Settle and John Grisdale, Little Bolton.— 
25th January, 1877. 

369. Sorr Sree, William Harvey, Ernest William Harvey, and Alfred 
Harvey, North Woolwich. —29th January, 1877. 

397. Lock-nuts, John Fletcher Wiles, Cornhill, London.—30th January, 


am Ball and William Clapperton, Glasgow. 


1877. 

405. Part, &c., Brusurs, Herbert John Haddan, Strana, London.—A 
communication from John Lake Whiting. 

415. Picktinc Wire, William Robert Lake, S Pp gs, 
London.—A communication from the American Screw Company, In- 
corporated. 

416. Drawinc Wire, William Robert Lake, Southampton-buil > 
London.—A communication from the American Screw Company, In- 
corporated.—3ist January, 1877. 

457. Hyposucrnite of Sopa, &c., William Moody, Walker-on-Tyne.—2nd 
February, 1877. 

3887. CLeantnG Knives, Robert Knott, Bolton.—7th October, 1876. 

3896. BLEacHING ANIMaL Fisre, Frank Wirth, Frankfort-on-the-Maine. 
—A communication from Ferdinand Victor Kallab.—9th October, 1876. 

3911. Sewinc Macuivxes, Alfred David Turner, Dalston. 

3913. Preventinc the Rarriine of Stipinc Wixpows, James Jowett, 
Fairweather-green. near Bradford.—1l0th October, 1876 

3929. Dyerxe Yarns in Hanks, William Crawford, Paiseley, N.B. 

3930. Castors for Fcrnirure, &c., Pierre Jacques Carmien, Paris.—11th 
October, 1876. 

3940. Ancuors, George Tyzack, Stourbridge. 

3946. Irautian Paste Covers, Albert Emile Adolphe Detiaque, France. 

3950. Furnaces, Eustace Carey, Widnes. 

3953. Roor Lamps, John Thomas, Holloway, London.—12th October, 1876. 

3957. Drivinc Sewinc, &c., Macurves, Benjamin Hodgetts Stokes, West 
Bromwich. 


69 eine toil. 





3962. Licut-HOLDER, James Ledger, Fleet-street, London.—A communi- | 


cation irom Louis Tampier. 

3964. Consuminc Smoke, James McGlashan, Dundee.—13th October, 1876. 

3975. Turpines, James Fletcher, Stoneclough.—A communication from 
John Fletcher. 

“or : age &c., Henry Julius Hallpike, Shepherd’s Bush, 

obdon. 

3989. Cast Meta, Butt Hixces, Joseph Underhill, Aston, and John 
Cartland, Birmingham. 

3991. Hoop Iron, Richard Leigh, Tyldesley, Lancashire. 

3994. ExtincuisHine Fire, Carl urtineberg, London.—A communication 
from Ernst Schéurock. 

3995. AscerTANiNG the Revative Lever at Two or More Given Pornts, 
Henry Nicholas Ground, Saltburn-by-the-Sea,—16th October, 1876. 

as fore Motive Power, Simon Danischewski, Steward-street, 

ndon. 

4006. EvAPoRATING ALKALINE So.ivtions, Nicholas Berriman Downing 
and John Edward Hughes, Lambeth-hill, London.—A communication 
from Henry Hughes. 

4009. Frycers of Mowinc Macuryes, Thomas Smith, Saltley, near Bir- 
mingham.—17th October, 1876. 

40:6. Sar ty Vatve, Thomas Black, Liverpool. 

4031. Squerzinc Macuiyes, William Birch, Salford.—18th October, 1876. 

4036. Gas Reoutator, Albert Edouard Vandendriesche, Lombard-street, 
London.— A communication from Paul Charles Joseph Léonce de 
Combettes. 

4047. Preventine Stcxyess at Sra, Frederick Gardiner, Abchurch-lane, 
London.—19th October, 1876. ‘ 

4068. Preservation of ANtmat Matrer for Foon, William Edward Gedge, 
Wellington-street, London.—A communication from George Washing- 
ton Scollay. 

4072. Lirrs for Horers, &c., John Hinks, Birmingham.—2lst October, 

876. 


4090. Grain-cuTTinc Macuinery, Carl Pieper, Dresden, Saxony. —A 


communieation from Albert Zipser. 


4091, TRaNsMission of Rotary Morton, Carl Pieper, Dresden, Saxony.— 
A communication from Vital Daelen. 

4098. Musicat Instruments, Carl Pieper, Dresden, Saxony.—A commu- 
nication from Paul Ebrlich.—23rd October, 1876. 

4113. ConTRoLuine the SpgEp of Locomorive Evnoines, Henry Hughes, 
Leicestershire. —24th October, 1876. 

4192. Castings, Jacob Rongbegen Willaus, Bayswater, London. 

a Cuasp for ALBuMs, &c., Julius Muller, Berlin, Prussia. —30th October, 

876. 

4220, Permanent Way of Rartways, John Paterson Smith, Giasgow. 

230. Meratiic Bott Hinors, Joseph Underhill, Aston, and John Cart- 
land, Birmingham.—1st November, 1876. 

4312. Evecrric-Licnt Buoy, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Peter E, Smith, Shepard R. Spruill, 
and William R. Wood.—7th November, 1876. 

4366. Sprxxixo, Tom Mitchell, Bradford, 

4373. Letrinc Orr Coypensep Water from Stream Pires, &c., William 
Hamer, Northwich.—11lth November, 1876. 

| 4397. SreaM-ENouxe Conpensers, William Hamar, Northwich.—13th 

November, 1876. 

4522. Feepinc Apparatus, Alexander Melville Clark, Chancery-lane, 

“cial communication from William Henry Field.—21st November, 
876. 

i cos rere William John Lemon, Enniskillen, Ireland.—4th Decem- 

| r, 1876. 

4782. AnimaL Susstances, William Wallace Auld, Edinburgh.—A com- 
munication from John Lawson Johnstone.—1l1th December, 1876. 

a AvuTomatic Apparatus, David Gray, Coatbridge, N.B.—13th Decem- 

er, 1876, 

4961. Dryinc Manyurss, &c., James 
Dublin. —22nd December, 1376. 

5069. Looms for Weavinc, Thomas Clay, Coventry.—30th December, 1876, 

4. Topacoo Pipss, &e., Edward Burstow, Queen-street, Cheapsid 





Frederick Hoyne, Kingstown, 


2642. Sewine Macuines, J. Warwick.—Dated 27th June, 1876. 

This invention consists in so constructing the shuttles of sewing 
machines that the threading thereof is greatly facilitated, and the thread- 
ing boles usually required are entirely dispensed with. In performing 
his invention the inventor conveys the thread from a reel of the ordinary 
construction behind s bar placed within the shuttle as usual. He then 
conveys it between the head of a screw and a flat spring, then through a 
slot in the side of the shuttle, from which it is guided under the top 
spring as usual. 

2643. Spisninc anv Doustina, J, Elee,—Dated 27th June, 1876. 

This invention is applicable to those ring and traveller throstle eptaying 
and doubling frames in which the spindle is supported by a tube fixed in 
the bolster rail and passing inside the bobbin, and consists in an im- 
proved arrangement for effecting the doffing without disconnecting the 
yarn or thread from the traveller, 

2644. Umsrecias anv Parasois, 2. Jensen.—Dated 27th June, 1876. 

This invention relates to the joints of the frame, the ends of the 
stretchers are made with eyes, balls, or T-shapes, and laid into a mould, 
and metal cast around the same to form the ring of joints upon the 
traveller, or for surrounding the stick. The joints between the stretchers 
and ribs are cast in a mould, the ends of the stretchers having eyes or 
T-shapes or balls. 

2645. Tonacco rrom Srarks or Rips, R&. 7. Tait.—-Dated 27th June, 1876. 

The stalks are put in bundles, saturated with tobacco extract, and cut 
up; a machine therefore is described, The tobacco is then spread out, 
sprinkled with tobacco extract, and left to dry, after which it is pressed ; 
a machine with rolls for that purpose is described. 

PORE. Revtrarpomarie Spootine Macuines, W. Mc(éee.—Dated 27th June, 
oe 


This invention relates to spooling or thread-winding machines, con- 
trived to effect a number of the necessary operations automatically, whilst 





London. —lst Januory, 1877. 

39. Forcine Arr, John Shaw, Ovenden, aud William Timbrell Clark, 
Queensbury, near Halifax. —3rd January, 177. 

50. Merattic Wagons, Robert Hudson, Gildersome, Yorkshire, — 4th 
January, 1877. 

65. TaBLe, Michael Thomas Eastwood, Cheshire. 

66. Expiess Banps, &c., Leedham Binns, Oakenshaw Low-Moor, near 
Bradford.—6th January, 1877. 

77. Cuvorine, Ernest Solvay, Brussels. —Sth January, 1877. 

91. Hyprocntoric Acip, Ernest Solvay, Brussels. 

96. Scattye Wire, &c., Frank Wirth, Frankfort-on-the-Maine.—A com- 
munication from Nikolaus Betz.—9th January, 1877. 

171. Urmisixe Acumrnates of Lie, Ernest Solvay, Brussels.—12th 
January, 1877. 

180, RatLway Waee., Robert Turnbull, William Oliver, and Thomas 
Lockie, Edinburgh. —13th January, 1877. 

192. Sream-Boiter Furnaces, &c., Conrad Christian Severin Knap, 
Gravelly Hill, near Birmingham.—15th January, 1877. 

| 220. Sewinc Macnines, Peter Waterson, Edinburgh.—Il7th January, 

1877. 

261. Wrxpine Macutyes, William Muir, Glasgow.—20th January, 1877. 

| 311. SragTinc Gear of Tramway Exounes, Henry Hughes, Leicester- 

| shire.—24th Januvary, 1877. 

347. KxitminG Macutnery, William Robert Lake, Southampton-build- 
ings, London.—A communication from Charles James Appleton.—26th 
January, 1877. 

371. Movers’ Sarery Lamps, Richard Brown, Tavistock. 

383. Revotvine Frrnaces, Samuel Godfrey and Richard Howson, 
Middlesbrough —29th Janwary, 1877. 

413. Pipe Joints, Bristow Hunt, Serle-street, Lincoln's-inu-fields, London. 
—A communication from John Fitch Parsons.—31st Janvary, 1877. 

422. Purirication of Gas, Thomas Nesham Kirkham, Westminster, 
David Hulett, High Holborn, and Samuel Chandler, jun., and Josiah 
Chandler, Newington-causeway, London.—lst February, 1877. 

447. Brarpinc Macaise, Alfred Petremant and Acolphe Victor Deshayes, 
Manchester.—2nd February, 1877. 

477. Darvinc Gear, Francis William Crossley and William John Crossley, 
Manchester. 

487. Raisinc Warer, William Mather, Salford. 

491. Gas-moTor Eyorves, Nicolaus Augustus Otto, Deutz, Germany, and 
Francis William Crossley, Manchester.—5th February, 1877. 

531. Saws, &c., William Robert Lake, Southampton-buildings, London.— 
A communication from George F. Simonds —7th February, 1877. 

540. Dowets, Frederick Delacourt Blyth, Fenchureh-street, London.— 
8th February, 1877. 

574. Sprinc Marrresses, &c., Emile Hock, Albert Hock, and Alexis 
Ferdinand Parmentier, Finsbury, London.—1l0th February, 1877. 

593. Po.isninc Correr, Alexander Melville Clark, Chancery-lane, 
London.—A communication from José Guardiola.—13th February, 1877. 





All persons having an interest in opposing any one of such applications, 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents within twenty-one days after 
date. 
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ABSTRACTS OF SPECIFICATIONS. 


2636. Susreypixc Hammocks, Cots, &c, HW. EB. Newton.—Dated 26th 
| June, 1876. 
| This invention consists in employing double hinges and double points 
of suspension, so that the hammock will, when in use, appear to be 
motionless. 
2637. Pires anv Faccet Covpetixes, W. R. Lake.—Dated 26th June, 1876. 
This invention relates tu the joining or coupling together of sections of 
pipes or tubes, and to the coupling of sections of pipes or tubes to faucets 
! designed to be used in connection therewith. 
2639. Dressinc anp Skinsino Antas, J. Biggin. —Dated 2th June, 
1876. 
| This is an instrument or apparatus to prevent injury to hides and skins 
whilst being dressed or skinned, and also to save time and labour. 

2640. Lastinc anv Benpivo Boor Urrens, EZ. P. Alecander.—Dated 27th 
i June, 1876. 

} This invention relates to an improved mode cr method of, and appa- 
| ratus for, lasting and bending the upper leathers of boots and shoes and 
other coverings for the feet, also for stretching leather and skins, whereby 
a gradual and efficient tension can be mechanically applied to the same 
in any required direction and maintained for any length of time, whilst 
from the extra amount of stretching obtained by this invention a saving 
in leather is effected. 

2641. Crusnixc, Grinpinc, aNd Mixino Supstances, J. 0. Manctins.— 

Dated 27th June, 1876. 

The aj tus consists of a cylindrical cas‘ iron envelope, within which 
is a hollow drum of a smaller diameter; the case is closed at either end 
by caps ; these caps are pierced for the passage of the shaft to which the 
drum is fixed, and in which the axes turn. Above the case externally is 
a hopper where the machine is fed, and immediately beneath which is a 
toothed crusher or wheel fixed to the shaft of the drum; this wheel 
serves to effect the first crushing of the substance, the second and final 
reduction of the matter being completed by a number of balls held in 
sockets arranged longitudinally und parallel with the drum’s axis. 
diameter of the balls is larger than that of the sockets, so that in 
revolving with the drum they are secured in their respective positions by 
the sides of the case. These balls and sockets are made either length- 
wise, spirally, or circularly round the drum as may be desired, a suffi- 
cient space existing hetween the case and the drum to admit of their 
free play as palverieing agents. The drum may, moreover, be supplied 
with openings, serving as a sieve to the substance reduced. The whole 
machine is mounted on feet or on masonry, and worked by any 
convenient force by aid of a fly-wheel or pulley fixed to the external end 
of the shaft. The may be arranged v and of a 
conical form, or the balls replaced by a number of su lates in 
the positions occupied by the balls where they are similarly he 











the jer of the operations are performed by the attendant worker. 
The object of the present improvements is to obtain a simple: and satis- 
factorily working machine which can deal simultancously with two or 
more spools or bobbins. 

2847. Cuan SwiveE.s, 0. M. Draper.-—Dated 27th June, 1876. 

The nature of this invention consists in manufacturing a chain swivel 
for watch chains, or other chains used for personal ornameuts, out of a 
straight blank of rolled or drawn metal, by a process of milling, planing, 
or shaping successively the different sides of the blank, bending the loop, 
and dividing by sawing the latch from the loop, and in arranging clamps 
or holders hy which the blanks are held whilst the same are operated 
upon by the shaping cutters. 

2648. Vernina, Hem-stircyina, AND Emproipening, @. Bensoa.—Daied 
27th June, 1876. 

The provisional specification of this invention describesa novel arrange- 
ment for obtaining a perfectly identical and simultaneous motion of the 
needle above the cloth and the shuttle or thread-carrier below the cloth, 
and the sliding pivot arrangement at the angle of each branch of the 
fork for giving an extended series of motions, according as the base of 
the fork common to both branches is actuated by a cam or cams, or any 
mechanically equivalent means for transferring motion, regularly or 
irregularly, as occasion requires and the cam as described, together with 
the combined actions as also described. 

649. Bicye.es, J. Likeman and H. J. Lawson.—Dated 27th June, 1876. 

The bicycle which forms the subject of this invention is constructed 
with a large driving wheel in front, and « small or steering wheel behind, 
above which latter is placed the seat for the rider, at such a height as to 
allow the feet of the latter to touch the ground when desired. The pro- 
pulsive powers is obtained by means of cranks connected with the axle 
of the driving wheel, and which are actuated by treadles and hand 
levers, either together or separately. The bicycle is steered by means of 
cords or ehains which pass over pulleys placed in front of the rider, and 
are connected with the frame of the small or steering wheel, and by 
eg cords or chains the latter can be turned either to the right or 

eft. 
2650. Dirrixc Cup ror Inxstanps, B. G, Guerin 
1876. 

This dipping cup is composed of a truncated cone, in metal, glass, 
porcelain, or other suitable material, surrounded by an outer shell ) es 
at the bottom, which is also of a conical shape. The dipping cup thus 
formed is set in a rigid or elastic mounting, corresponding with the ink- 
stand or other recipient to which it is to be adapted. 

2651. Preservinc Woop anp VecrTance Fiere, B. T. Hughes.—Dated 
27th June, 1876. 

This relates to improvements upon an invention for which letters patent 
were granted to the said Edward Thomas Hughes bearing date 22nd of 
October, 1873, No. 3437. Instead of heating by fire directly applied to the 
boiler containing the mixture of carbolic acid, heavy hydrocarbon oil, or 
creosote and water to make carburetted steam, the inventor heats and 
agitates the mixture by high-pressure steam, superheated or not, blown 
into it, and he drives the mixed steam so generated through pipes into 
the oven or cylinder containing the matter to be treated, by the action 
of high-pressure steam introduced through pipes within the larger ones 
which conduct the carburetted steam from the boiler to the oven. 
2652. Darvine Bewts, D, Levy.—Dated 27th June, 1876. 

Tois consists in manufacturing such belts or straps of webbing laid and 
cemented together by gutta-percha interposed in a warm state. Appara- 
tus is described for carrying out the manufacture of these bonds. 
2653. Workinc Deawixo wits ILLusTrative Movine Parts, H. Batche- 

lor and T. C. Batchelor.—Dated 27th June, 1876. 

The invention described in this provisional specification has for its 
object the production of working diagrams in the drawing-office to test 
the accuracy of what 1s known as setting out of the working parts of 
machinery by describing their relative positions when in motion, with a 
view to effect the necessary clearance, <c., in the machinery itself. 
Another use to which the invention may be advantageously applied is 
the making of working di ms illustrative of elementary, mechanical, 
and other movements for educational purposes. 1!t has heretofore in most 
cases not been practicable to make illustrative working drawings or dia- 
grams with moving parts of paper or other thin material, owing to the 
difficulty of making suitable points which should insure the accurate 
working of the relative parts ; the use of pins, needles, or metal points or 
centres is admissible only in a proportionately very limited number of 
cases. This difficulty is overcome by the use of this invention. One way 
of forming a joint according to the invention is as follows :--In a piece of 
suitable material, for example, paper, are cut a number of slits 
(say, for instance, six) radiating from a common centre, and all of equal 
radius and forming equal angles. Thus tlt portion of paper between 
every two slits forms an angle. Every alternate one of these angles is 
turned up, and a circular piece of paper is introduced, called the “ axis,” 
whose diameter equals just twice the radius of the slits already men- 
tioned, so that the periphery of the axis abuts against the edges of the first- 
named paper at the points of juncture of every two angles, and the bases 
of the turned up angular pieces overlap the one side of the axis, whilst 
the alternate angular pieces entirely overlap the other side of the axis to 
which they are attached. Over the turned up angular projections is 
placed a piece of paper (called the intermediate piece) having in it a hole 
of the same diameter as the axis, through which hole the turned up 
angular pieces pase, and over this piece of paper is placed a ring of paper 
or other suitable thin material, on to which the said angular pieces or pro- 
jections are turned in an outward direction and fastened. At the oppo- 
site side of the piece of paper in which the slits were originally cut, a 
circular or other backing may be secured as a means of strengthening 
and keeping in place the angular portions of paper that were not turned 
up and upon which the axis was laid. It will be evident that a joint 
having been formed in this way, the intermediate piece will be free to 
rotate upon the axis, and will be retained in a true position. 1t will also 
be evident that the arrangement may be modified so that the axis may 
be caused to rotate easily and accurately within the space formed for it 
between the angular portions of the first-named piece of paper, or the 
latter may be caused to rotate truly upon or about the axis, and that for 
purposes of illustration, other parts or pieces may be attached or con- 
nected by similar joints or otherwise to either or both of them, anda 
great variety of movements may in this way be illustrated. The 
provisional specification describes various arrangements and modifica- 
tions. One modification consists in forming « circular hole in the first- 
named piece rd pao and using as an axis the blank or circular part so 
removed, a third piece of thin material of circular form externally being 
cut with slits radiating from its centre to form angular portions which 
are introduced between the edge or periphery of the axis, and that of 
the hole to serve as diaphragms. The diaphragm piece may be of various 
forms. For some purposes in conjunction with a piece of material witha 
circular hole in it is used an axis of larger diameter than the said hole, 
the joint being made by means of a thin diaphragm piece encircling the 
axis and ing like a neck through the rovnd hole, or with the piece of 
paper formed with the circular hole as described is combined an axis, 
having radial slits at its outer edge; the diameter of its uncut portion 
being equal to the diameter of the hole. Of the portions of the axis piece 
between the slits every alternate one is turned up, and they are passed 
peri (3 the hole in the other piece of paper, then turned down on to the 
side of that piece of paper. Rings may be attached to the projections of 
the axis piece at cither side of the paper with the hole in it. Another 
arrangement consists in the combination with the axis (which may in 
some cases be annular) of a polygonal envelope arranged to contain and 
guide the axis as a bearing, a suitable or openings being made in the enve- 
lope for the passage of any attachment required to be made to the 
contained axis. The envelope may be arranged to slide on an indepen- 

dent slip of material, or may be formed with projections arranged to pass 
aS round hole or holes in an independent piece or pieces of 
material, so as to form an axis for the latter. Two pieces material, say, A 
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and B may be jointed as follows ;—A, a hole is cut through each. To A 
is attached a diaph piece having internal projections which are 
turned up. Over this is placed an intermediate ring on to which the pro- 
jecti of the diaphragm piece are turned down. These projections do 
not extend to the outer periphery of the intermediate ring. 

turned down projections and intermediate ring the piece of material B 
is placed. it's attached to the intermediate ring in such manner as to 


* Jianh 


clear the proj of the 











piece. More than one interm: 

piece may be uxed. Where plex mi t quired to be shown, 
parts of the machine are made of t p t and sheets of 
transparent material are interposed between the parts that are arranged 
to work in different planes to obviate entanglement. To simply the 
several motions of a complex machine a sheet is used at the back of the 
main drawing connected by three or more points, one of which must be 
a working part of the drawing, thus simultaneous rotary motion at any 
number of given points of the sheet may be obtained. Motion may be 
given by means of a dise of material attached to one of the main centres 
or joints attached to the back of the drawing or diagram. Glass is neces- 
sary in some cases to keep the surfaces of the working parts from buckling 
ona to protect them from injury. 

2654. Raiwway Wueexs, A. M. Clark —Dated 27th June, 1876. 

This invention consists of a railway wheel composed of three parts, the 
central portion, the tire, and an intermediate metal portion run in a 
molten condition between and uniting the two main portions together. 
2655. Dies ror Tives anv Barons, G. Davies. —Dated 27th June, 1816. 

This invention consists in producing by the use of the same die or 
mould and apparatus connected with it, two streams of clay or a series of 
streams of clay. This is effected by dividing the opening in the die plate 
in front of the clay feeding box into two equal parts, except at its ends 
by a horizontal plate, and arranging at the front ot the die plate, and 
near the ends of the dividing plate, two vertical wires, As the column 
of clay approaches the die plate it is divided by the dividing plate into 
two haraitel streams connected at their ends, and as the said streams 
emerge from the die plate the vertical wires wholly detach the two 
streams and trim their edges. Two or more double die plates may be 
used, or a die plate with a middle vertical wire for dividing each stream 
into two equal parts, so that four streams are produced simultaneously. 
2656. Foipinc Tances, R. Hoare and A, C. Herts.—Dated 27th June, 

1876. 

The table top is made in two parts, divided across the middle and 
hinged together with latch hinges. Near each end of the table top is 
attached a pair of legs. Ata convenient point between the legs of each 
pair are attached to them, by means of a hinge or band, a brace which 
can slide in a guide fixed to the underside of the table top, This guide 
also forms a stop to prevent the legs opening. Hach flap or part of the 
table top carries also a stop or resistance piece, against which the opposite 
brace abuts when the table opened, thus preventing the brace and legs 
moving inwards, 

2657. Seamine anv Tornoe Orr Fasaica, W. R. Loke.—Dated 27th June, 
13876, 

The chief object of this invention is to construct a machine to seam or 
over seam elastic or other knitted looped fabrics, and to seam, over seam, 
join together, or bind other kinds of materials at pleasure. 

2658. Tecescores, W. L. Wise.—Dated 28th June, 1876. 

The invention described in this provisional specification relates to im- 
p s in tel pes, whereby they are rendered available for 
measuring distances. For this purpose, in combination with the lenses 
of the ordinary telescope, a transparent diaphragm is used, having 
marked nm a scale peculisrly nged, as described in the pro- 
visional specification. In one arrangement of this scale the transparent 
diaphragm is placed with its surface exactly in the focus of the cye-glass, 
so that the acale thereon may be read distinctly while viewing the object. 
In telescopes according to this invention for nautical pu , mirrors 
are also employed for obtaining an artificial horizon. A cullar fits on the 
end of the object glass end of the telescope, and carries a bracket which 
supports two plain reflectors placed at proper angles « short 
from the object glass These reflectors reach only to the axial line of the 
telescope, leaving half the area of the object glass to receive the direct 
rays of light, and half to receive the lateral rays of light. When applying 
the invention in the form of a marine distance measurer, a ball-and- 
socket joint is introduced between the telescope and its stand, the socket 
being secured by means of a wood screw, 

2659. Sewino Macuines, J. Hetley and G. Maso.—Dated 28th June, 1876. 

First, a new combination of parts for the purpose of obviating the use 
of plicated hinery. Secondly, an oscillating needle bar for the 
purpose of carrying the loop formed by the needle over the shuttle. 
Thirdly, a pertorated metallic band for the purpose of driving the 
machine. 

. ELEVATING AND StackinG Hay anp Corn, C, Loader.--Dated 2th 
June, 1876. 

The invention consists of an elevator to take the hay or corn from a 
load or from the upper end of a machine as described in patent No, 3009, 
1875, and it upwards and let it fall on to the top of arick. The 
elevator is jointed so as to fold up or open out as required, and is adjust- 
able to suit the increasing height of a rick as it is built up. 

2661. Dressinc, Dyeino, anp CoLovrinc Furs axp Skis, 2. Dizon.— 
Dated 23th June, 1876. 

The invention consists in the application to furs and skins of all kinds, 
and also to all other animal and vagetable fibres and tiasues of a coating 
of any kind of metal 
2662 Avypraviic Motor, J. A. A. C. de Lavalette.—Dated 28th June, 

1876. 

This invention relates to a hydraulic centrifugal force motive power 
engine composed of a wheel enclosing a particular arrangement of ts, 
turbines, and valves, and itself revolving in a receiver containing water 
below and compressed air above, At each revolution of the wheel a 
certain quantity of water poe into and out of the receiver, the driving 
power which is to be utilised being thereby obtained. These machines 
may be used wherever a few cubic yards of water can be obtained, and 
may replace steam engines for propelling vessels. 

2663. Hypravtic Presses, RX. Wilson.--Dated 28th June, 1876. 

This invention consists, First, in certain improvements upon the 
hydraulic presses descri' in reference to Fig. 5 of the specification of 
former letters patent granted to the inventor on the 19th day of March, 
1862, No. 1765, and in the distribution of valve boxes for working one or 
more pairs of pumps, as described in the specification of letters patent 
granted to him in conjunction with James Nasmyth, on the 3rd day of 
November, 1856, No. 2577. 

2664. Mitt Forwaces, J. Tibbs.—Dated 28th June, 1876. 

This invention consists in preventing the accumulation of cinder or 
slag on the bed of the furnace and the production of a dry bed, also the 
ready collection of the cinder or slag. The bottom of the furnace is in- 
clined from frout to back, and at the back and near the flue end of the 
furnace is a cinder outlet hole opening into a supplementary chamber 
outside the furnace. In this suppl tary ch @ wagon is placed 
for receiving the fused cinder, the cinder running into the wagon as fast 
as itis formed, so as to form a dry bed to the furnace. The solidified 
cinder in the wagon is very dense, and forms an excellent fettling for 
puddling furnaces. 

2665. Cour.ixcs ron Drivixe Suarts, M, H. Kernaul.—Dated 28th June, 
876. 

One or more arched wedges placed in suitable hollows formed in the 
peripbery of the mouth of the coupling box in such a manner, that on 
turning the shafts from left to right, the wedges are driven forward in 
an eccentric direction, and the yreater the resistance to be overcome by 
the rotation the more firmly the wedges will be secured. 

2666. Daivinc Sewixe Macarnes, M. J. Roberts.— Dated 28th June, 1876. 

Thia provisional specification describes a mode of compensating for 
changes in the length of driving belts or bands, such mode 
essentially in mounting the axle of the lower of the two drums or pulleys, 
which are in geur with each other by belts or bands, in a vertical guide 
or slot, and making the drum sufficiently heavy to keep the belt always 
at the requisite degree of tension. 

2667. Excavatino Earra, R. Whitaker.—Dated 28th June, 1876. 

Table on bogie has rotary motion imparted to it ; a scoop with teeth is 
carried on sliding framework, which works into soil and lifts same into 
wagon. Machinery is described for imparting the required motion to 
Scoop or scoops. 

2668. Dynamometens, H. Killsches.—Dated 28th June, 1876. 

The apparatus is d to the hooks between the tender and the 
first carriage, the tractive force acts on a spring through intervention of 
faa me runs the quicker the greater the tractive force is ; a count- 
ing indicator is connected thereto. a oe to measure animal or other 
tractive power, or power transmitted by shafting. 

2669. Revucine Cerxats To Four, W. R. Lake.—Dated 28th June, 1876. 

This process, when applied to the reduction of grain into tlour, is dis- 
tinguishable from all previously-known processes or methods in this 
respect—namely, that, instead of crushing the kernels between revolving 
grinding surfaces, or pulverising them by causing them to impinge with 
great violence upon or st a resisting surface, or reducing ps alg to 
powder by the process of percussion, the inventor causes thé kernels to be 
rubbed upon each other. 

2670. Sewinea Macuines, W. R. Lake.—Dated 28th June, 1876. 

The object of this invention is to provide a throat which can be used 
to advantage for sewing in the bottom of a channel, and which is espe- 
cially adapted for sewing together the soles and welts of boots and shoes. 
987). Eieeeotpaare Macuivgry, 5B. Demonchaux.—Dated 28th June, 


This consists in the use of a frame divided in its length into « number 
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of compartments, into which handkerchiefs or other articles to be em- 
broidered are fixed and then rolled up, so.as to cover all but the to 
be embroidered. The frame is then applied to the embroidering 
machine. 
2672. Lamps anv Burners, W. KR. Lake.—Dated 28th June, 1876. 

This invention relates to improvements in lamps and lamp burners, 
which preclude the filling of the lamp while —_ increase the durability 


of the burner, provide for the insertion of from above, and for 
lighting and extinguishing the flame without removing the chimney, 
besides improving the quality of the flame. 


2673. Binpine Grain, FE. P. H. Vaughan.— Dated 28th June, 1876. 
This apparatus, which is designed for use in connection with harvesting 
hines, is posed of a frame carrying a pointed arm, which in the 
forward movement of the harvester carries a length of twine under and 
around the gavel, where it ia tightened and secured by a winding and 
knotting mecbanism. 
2674 Cannuesticks, R. Brown,—Dated 28th June, 1876, 

The essential features of this invention are, First, clamping the candle 
in its sucket by means of a bie device adapted to the socket ; 
Secondly, placing a pin or pointed spike eccentrically on the inclined end 
of the fixed stem ; and, Thirdly, so coneprucring the several parts of the 
stem that the movable part will be securely held in place, 

2675. Deviverine axp Countino Sueers or Paper, J. Farmer.—Dated 
29th June, 1876. 

This invention is particularly applicable for delivering and counting 
newspapers as they are printed ou any rotary printing machine. This 
improved machinery cunsists of a rotary drum provided with flyers 
revolving with the drum and an endless band on which the printed 
sheets are delivered and from which they are discharged. 

2676. Paintine anp Cuttinc Lozenoss, D. J. M‘Lauchlan.—Dated 29th 
June, 1876. 

First, vertically moving printing devices and vertically mo cutters 
simultaneously lifted to print as well as cut from the under side of the 
sheet of dough. Secondly, mechanism, com bevel wheels, 
diagonal shaft worm and worm wheel for communicating motion from 
first motion shaft to main rollers. Thirdly, eccentric and gearing for im- 
perins motion to the vibrating head. Fourthly, combination of vibrating 

ead with radius arm, pawl, and ratchet for feeding one of the aprons. 
Fifthly, combination of vibrating head with system of printing rollers 
having a vertical intermittent motion. Sixthly, combination of printin, 
eee 4 with depressing axle, arms, spiral springs, paralle| guides, an 
trough. 
2677. Repuctioy or Oxipe Orgs or Iron, J. Ireland.—Dated 20th June, 
1876. 


This invention consists in mixing with oxide ore of iron or other 
metal, besides the carbonaceous matter necessary for its deoxidation, a 
quantity of lime or other alkali, and exposing the mixture to a red heat, 
whereby the metallic base ‘of the ore is rapidly separated in spongy or 
pulverulent form. 

2678. Door Knocker, R. L. Johnson,—Dated 29th June, 1876. 
The distinctive feature of this invention is that the knocking takes 
on the inner side of the door instead of the outside, as with 
ordinary door knockers. A lever or crank arm passed h the door, 
when pressed on the outside actuates another lever or crank arm within, 
causing it to strike upon the crank or lever bearing, or upon the back of 
door. The sound being produced within the house or apartment, is 
not scat . and the knocker may be very small dimensions ; 
further, it cannot be readily injured or removed from the outside, where 
there is little or no projection, 
£679. Ro.ver Skates, C. BE. Hoevel.— Dated 29th June, 1876. 

The wheels or rollers are connected by suitable attachments with mov- 
able wheel-plates which are placed beneath the foot-plate cf the skate, 
additional contrivances, consisting of balls and cups in which the same 
work, being employed so as to fi tate the conveyence of the axles, and 
to enable the wearer to execute any desired evolutions. 

2680. Warerrroorine Compounn, A. M. Clark.—Dated 29h June, 1876. 

The compound is composed of axunge, tallow or mutton fat, olib 








struction in lieu of a train of carriages of a s ear of sufficient size, 
and provided with two e es in the centre ; the use of a very large 
central driving wheel of the necessary elasticity, its bearings being fixed 
Heddy to the car; the construction of the engines with pistons on each 
side of the central wheel, both cranks being equally inclined ; the con- 
struction of the permanent way with three rails, viz: A strong central 
rail and two side rails, the use of side wheels to steady the car; the use 
of comparatively small central wheels and horizontal wheel run 

t the centre rail to guide the car, such central wheels being lif 
clear of the rail at curves by an aut tic arrang t; and the making 
of the central rail proportionately higher on steep inclines, so that greater 
pressure may be put on the driving wheel. 
2694. Srancu, 7. H. Gray.—Dated 3th June, 1876. 

This invention of improvements in the manutacture of starch consists 
in treating rice for extracting starch containei therein, without the use 
of alkalies or other chemical agents, such as are emhployed in producing 
starch from rice. 

2695 Raisino Suykes Suips, P. W. Davis.—Dated 30th June, 1876. 

Raising sunken ships, vessels, and other commodities by means of two 
or more vessels of iron or other material of elongated, egg, or similar 
shape, which fill and lower themselves, and are connected with the 
sun ships, vessels, and other commodities to be raised. : 
2696. CounTEeRPANES snp QuiLts, iV. 0’Hanton.—Dated 30th June, 1876 

This invention relates to counterpanes or quilts for bed coverings. The 
counterpane is woven in the usual manner until the third border is com- 

leted, after which the carots are changed to produce a much deeper 
Bonde for the part which is to cover the pillows, the central design on 
such counterpane or quilt occupying a central position on the part of the 
bed extending between the pillows and the foot, 
2697. AsTRONOMICAL AND SurveYinG InsteuMeEnts, P. Adic.—Dated 30th 
June, 1876. 

All theodolites and such instruments mounted on three screws haye 
hitherto had the screws passing through the tribrae, thus y 
elevating the adjusting screw fitting uch above the point of support in 
the V’s in which they rest, generally from lin. to 2in. This invention 
makes the adjusting screw a portion of the tribrae, and gives the power 
of bringing down the adjustable screw fitting, for levelling to the point of 
support in the V. thus obviating all possible error from twisting dis- 
placement, the adjustment being performed by the female screw iustead 
of the male as formerly done, 

2698. Roxunc Merais, J. J. Christie.—Dated 30th June, 1876. 

The inven consists of the following arrangement of parts for revers- 
ing the motion of the rolls. Fixed clutches are made on the ends of the 
neck pinions of the rolls, and near the said neek pinions is a pair of 
standards in which three pinions work, motion being communicated 
from one of the two pinions to the other by a third side pinion. Sliding 
clutches worked by a rocking frame are situated on the axis of the two 
pinions. By the motion in one or other direction of the rocking frame, 
either the upper or lower sliding clutch may be geared with the 
corresponding fixed clutch on the upper or lower neck pinion, and 
as both the sliding clutches rotate in the same direction, the gearing 
of one of them to the upper or lower neck pinion communicates 
motion in the same direction, but as the neck pinions rotate in oppesite 
directions, the motion communicated to the upper pinion produces mo- 
tion in the geared rolls in a direction contrary to that produced when 
the same motion is communicated to the lower pinion. 


2699. LusricaTine SPINDLES and SuRFaces, G. Vaile.—Dated 30th June, 
1876. 





This invention consists of apparatus in which a movable tube acted 
upon by a small spiral spring is odephed to convey oil in a condition 
purified by carn through a filter of porous material to the surface 
required to be lubricated, and tr itting only a regulated quantity of 
such oil, thereby avoiding waste. 

2700. Sewine Macuines, L. L. Barber.—Dated 30th June, 1876. 

This invention is for trimming the edges of leather for use while they 
are being stitched around the edges by a sewing machine. For this . 
pose a knife is employed which j dly from the bed of the 
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beeswax, linseed or other oil, and essence of aspic or other perfume ; the 


whole in suitable proportions. The compound is applied in an unctuous 
condition around the soles of boots and or upon leather generally, 
to render the same waterproof. 


2681. Lapres’ GinpLe Fasteners, A. L. Fyje.—Dated 29th June, 1876. 
The fastener is composed of a hinged clasp, provided with a spring on 
the inside to compress the girdle and hold the clasp in place. A d 


sewing and is oscillated or reciprocated horizontally by the side 
of the presser-foot in a path which is substantially parallel with the 
direction of the feed, the knife making an incision in the stock at each 
forward motion, and the stock being fed or moved along while the 
knife is moval backwardly. The stock is thus trimmed in a line 
which is el with the stitching. The knife is preferably formed 
on the end of a horizontal shank which is pivoted to the bed of 





of peculiar construction for the pendent ends of thejgirdle is also attached 
to the clasp. 
2682. Va.ves, A. J. Somervills.—Dated 29th June, 1876. 

This invention consists in securing a valve seat of an annular construc- 
tion to the inside of casks or similar veasels, round the tap hole or part 
where that hole has to be formed, and to the valve seat is hinged a valve 
actuated by a spring which holds it tight against the india-rubber part of 
the valve seat when the tap is removed, and which will effectually pre- 
vent souring or injury to the wood of the cask when empty. The same 
valve under different modifications is equally applicable to the vent or 
spile holes, and the bungs of casks. 

26838. Gotr Cuvss, 7. Johnston.—Dated 20th June, 1876. 

This invention consists in constructing golf club-heads of india-rubber 
or vulcanite instead of wood or the other materials hitherto used. The 
heads are moulded to the shape desired by the soully ployed 
in india-rubber manufacture, and they are spliced on to wooden handles 
in the ordinary manner. 

2684. Cocks, J. H. Johnson.—Dated 29th June, 1876. 

This invention consists in constructing cocks with a stop arranged in 

such a manner that w! the cock is shut the plug is secured and main- 





tained in the position which closes the a so the cock cannot 
become opened again accidentally or o' ise than at the will of the 
operator. 


2685. TreatinG SuGar anp Saccuaring Matrers, J. Duncan and J. A. 

m3 ivectee fete peels “nes road F gare 

invention relates pally to the process in res of wi 

letters patent were granted to James Duncan, the 28th May, 1874, No. 
1870, of heating sugar when in a powdered, crushed, or crystallised condi- 
tion, and also of saccharine matters by subjecting the same whilst con- 
tained in a centrifi machine to the action of steam in order to remove 
soluble impurities therefrom, and it has for its object rendering the appa- 


ratus a. in carrying out the process more construction, 
and obtaining an inc; weight of pure or nearly pure sugar from a 
given quantity of sugar or saccharine matter operated upon. 


268'7. Harpestno Stee, PLates axp Maxine Sares, G. W. Von-Now 
rocki.—Dated 29th June, 1876. 
Hardening steel plates in striped or other patterns of various hard 


the chine like a lever of the first degree; the end of the shank 
opposite the knife being attached to a vibrating or reciprocating device 
operated by the power of the machine. 
2701. = a AND BuiLpise Constructions, 7. Hyatt.—Dated 30th 
June, 1876. 
invention relates to the preparation of animal, vegetable, and 

metallic fibre for mortars, cements, and concretes, and to the putting up 
of the same as a mercantile commodity ; and to the application thereof as 
a building material in various ways. To improved modes of constructing 
roofs, tloors, and walking surfaces, includiug ornamental flagging and 
footways, and also including wood pavements; to improvements in 
applying cement, beton, concrete, and artificial stone, both with and 
without or tation in building constructions and pavements: to 
improvements in applying ornamental facing tiles to wall and other sur- 
faves; to making safe walking surfaces ; to improvements in illuminating 
gratings: and to improvements in pneumatic building appliances. 
2702. Screwixe Rops anv Bowts, 4. M. Clark. —Dated 30th June, 1876. 

Theinvention relates tomachinery for screw threading metal rods or bolts 
by pressure in dies, and consists in bringing the dies together by a quick 
movement, and then fixing the bottom die. Also in effecting an equally 
rapid separation of the dies, to remove the finished article. 
2708. Sienais anv Sienatuine, H. J. Haddan.—Dated 1st July, 1876. 

This consists in working signals by means of depressing levers, and 
their connections, to be worked by the passage of a vehiclu ; in a system of 
signals, in which compressers and exhausters are actuated by said levers 
working in tanks, pneumatic cylinders furnished with signals, containing 
non-congealable liquids, combined with use of Wolffs’ bottles and certain 
rods worked on and off the rails, whereby driver or guard is warned. 
2704. Unitine axp Comprntnc Iron AND STEEL, G. W. Nawrocks.—Dated 

lst July, 1876. 

Welding plates of iron and steel in equal or unequal numbers and either 
metal inside or outside according to requirements, or welding iron or 
steel on to a core of steel or iron. 


2705. Carpine Encines, W. Spence.—Dated 1st July, 1876.—{Not pro- 








ceeded with. 
Consists in the application to the main cylinder of a carding engine, of 
a revolving brush for cleaning the cylinder while at work. Along the cir- 





apparatus refor is described, also a safe constructed with such 


tes. 
bess. Excavators, J. Gwynne,—Dated 29th June, 1876. 

To the lower end of a vertical rod are hinged or jointed three arms or 
levers each having rigidly attached to its outer end a spade. The three 
spades are so formed as when closed to constitute a hemispherical vessel. 
Each of the three arms or levers is connected by a link or rod to a sliding 
collar capable of a reci ti talong the vertical rod. To 
the upper part of the sliding collar are hinged or jointed a couple of arms 
or levers whose upper ends are jointed to two arms, the upper ends of 
which work on pins carried by brackets projecting from the upper part 
of the vertical rod so that the arms depend, and each depending arm and 
the lever to which it is jointed form together a sort of toggle arrange- 
ment; below the axis of and to each of the depending arms is attached a 
chain or rope, by drawing up which the sliding collar is caused to move 
upward and open the shades ; and to each of the levers of the toggle 
arrang’ t there is ted a second chain or rope which paases 
under an adjacent pulley and upward, so that by pulling these two chains 
or ropes the sliding collar is lowered and the spades are closed. 

2689. Armour Piate, G. W. Von-Nawrocki.—Dated 29th June, 1876. 

Describes a compound armour-plate manufactured of one-half of glass 
hard cast steel, and one half of soft tenavious iron, welded, forged, and 
rolled together into an inseparable unity. 

2690. Su_rHate or ALumina, J. Duncan, J. A. R. Newlands, and B. B. R. 
Newlands.-— Dated 30th June, 1876. 

The object of this invention is the production of sulphide of alumina 
from bauxite or similar minerals, by treating the mincrals (powdered) 
with sulphuric acid in a mixer, similar to that employed in the manu- 
facture of super-phosphate of lime, then allowing the mixture to flow 
into a brick tank. 


2691. Ceapeaceine AND Disconnectina Pires, 0. Anderson.—Dated 80th 
6. 


June, 18 

On each pipe there is a clamp with screws and nuts, by turning the 
latter the screws are brought together or separated. 

2692. Prerarine SitK Waste anp Tow, W, Souter and J. Entwisle.— 
Dated 80th Juné, 1876. 

This invention consists in an improved arrangement of parts for open- 
ing or preparing raw or boiled silk waste or tow ; the machinery consists 
of a feeding apron and a series of rollers covered with card fillets, which 
deliver the fibres on toa toothed drum. The fleece of fibres then 
to the ordinary filling machine to be for the dressing 
The invention consists also in removing knots or other impurities from 
the rovings when distended over rollers by means of a cari roller. 


O83. Rairway Rotune Stock anp Peamaxent Way, St. @. ZL, Fox. 
ag 80th. June, 1876. : 


This provisional specifi escribes the construction of railwa: 
vehicles with smooth om 








ification d 
curved surfaces and wedge-shaped ends; the 





of rollers shes are fixed in ranges, with intervals between 
two following ones, the ranges of brushes being either parallel with the 
roller axis or in helical lines round it. 

2706. Mixers’ Sarety Lamps, W. Galloway.—Dated 1st July, 1876.— 

(Not proceeded with.) 

Consists in providing means of trimming the lamps efficiently without 
any necessity for opening. ,The trimming wire, slides through a hole in 9 
ball fitted into a socket provided at any suitable part of lantern casing. 
2707. SutpHate or ALumina, J. Duncan and J. A. R. Newlands. —Dated 

-~ lst July, 1876. ‘ 

‘onsists in prod ig lumina containing a very small per- 
cen’ of iron from bauxite, or similar minerals which po Peas a a 
siderable quantity of hydrate of alumina, in iation wi oxide of 
iron, silica, and other substances, preferring to employ such kinds of 
bauxite as contain least iron. The mineral is reduced toa powder, and 
then the purified bauxite, or bauxite from which a large part of the iron 
oxides is removed, is treated with sulphuric acid, so as to form sulphate 
of alumina. 

2708. Rotary Encines, J. Monteith.—Dated 1st July, 1876.—(Not pro- 
ceeded. with.) 

This is a development of patert No. 3753, 1875: the e ie has one 
curved cylinder, piston, and rod, both ends of the cylinder being closed. 
The cylinder and piston rod are provided with grippers which alternately 
catch upon a fixed ring by which the main shaft is rotated. In 
another modification straight oscillating, and in another straight fixed, 
cylinders ure used. : 

2709. Measurinc Tares, 4. Cunningham.—Dated 1st July, 1876. 
—(Not proceeded with.) 

Layers of cloth, calico, or linen, are cemented together with india- 
rubber, the outside being covered with india-rubber plastic, which is 
vulcanised, after which the sheet or strip is placed in a die with cameo or 
intaglio ters therein, which are impressed on the strip. 

2710. Warerrroor GARMENTS, 4, Cunningham.—Dated 1st July, 1876.— 

(Not proceeded with. 

Prominent appliances of button-hole and pocket pieces are avoided and 
tapings, &c., rendered less prominent. Two layers of cloth are used 
coated on contact sides with india-rabber cement, and after being cut to 
plage, the pocket and similar fi are placed between the two layers, 
so that they are less prominent. Flexibility and softness throughout 
the garment are also secured by this method of manufacture. 


2711. Easets, J. B. Fenby.—Dated lst. July, 1876.—(Not proceeded with. 
To an three-legged sketchi a re seat hinged ) 
plane of the two in front. called the middle bar, back leg is hinged to the 

baras als0 the twofront legs, the section of which isa T.. The middle 
bar bas a length that of others, and has a central slot nearly its 
wale angi, The two front legs are connected by clamping screws, 
= lowering which the legs assume a more or lessexpanded - 
ion. 
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4239. Forwaces, Smoxe-consumine, W. R. Lake.—Dated 2nd November, 


bridge wall of a furnace with 


ri! the bridge wall, Lg a 
which the air is emitted to impinge upon and become mixed with the 
smoke and gases as they pass into the combustion chamber. The bridge 
is made convex on the iop in the direction of the width and concave in 
that of its length, and the bed of the combustion chamber is raised to 
near the height of the bridge and is made concave. 

4242. Exrractine Corks, W. R. Lake.—Dated 2nd November, 1876. 
ting broken or whole corks from the inside of bottles, 


making four wires the ends of which are passed into a hole 
in and fastened to a handle; when put into a bottle pressure u the 
handle the wires, thus forming a cage into which the cork drops 
and is pulled out. 

4259. Bae Ties, W. R. Lake.—Dated 3rd November, 1876. 

This consists in rolling hoop iron with a series of round or rec’ 
transverse projections upon one side, or in forming between rollers a 
series of projections on one side by embossing the other, and in making 
use of the hoop iron thus made, in conjunction with a form of clasp or 
buckle specially adapted thereto, for binding bales of cotton, &. 

4279. LEaTHER anv Hines, H. J. Haddan.—Dated 6th November, 1876. 

This relates to the class of machines on which hides are stretched for 





working reciprocating knives, and the improvements con- 
sist at bes auaher at modifications princi in detail. There are 
two reciprocating moti in ons for working the 
leather, one of these toa by means of 2 fixed contain- 
a series of ports, the c ler working on the piston an 
wikn it the areleing's tus. To prevent the inertia of the working 
SS frame when one motion is suddenly con 
to one at right angles to it, a space is left between the parts of the 
the two working and is filled with springs which 
absorb the shock. Copies of the drawing would be necessary to describe 
the invention. 


4280. Macwrero-Evecrric Macuixss, H. J. Haddan.—Dated 6th November, 
1871 











6. 
The First part of the inventi sists in impro its in magnet 
electric hines, and embodies the principle di d by Wheatst: 
of “‘ mutual accumulation,” the currents generated in a number of re- 


volving armatures being — through stationary magnets. It further 
consists in an adjustable switch for dy lectric hines; in a 
commutator made in two parts ; and in a magneto-electric machine with 
radially projecting armatures when arran; so that the current 
g ted in all armat is passed round radially projecting electro- 
magnets. 


4281. Lvsreicators, H. J. Haddan.—Dated 6th November, 1876. 

This consists in scre’ into the boss or nave of the wheel, the axle in 
which is to be lubrica‘ a small cylinder containing a small piston, 
which may be used to force oil between the surfaces of the axle and the 
inside of the wheel box. This — done the piston is left at the bottom 
of the cylinder, the latter filled with the lubricant and the screw cover 
fixed on, over which closes a ig held hinged cover. The latter is 
described as a means of nuts. 


4282. Graix SEPARATOR AND CLEANSER, H. J. Haddan.—Dated 6th No 
> 


6. 
This consists in arranging a suction fan between the air trunk and first 
screen and shaking shoe in such relation to inlet and exit pipes that two 
separations of the grain passing through one ti path shall take 
place. The sieves are worked by an eccentric and spiral spring, the one 
acting against the other. It also consists in an adjustable spout and 
arrangement of screwing rings carrying a series of brushes, between 
which and a series of fixed brushes the grain is cleaned. 
4290. SHovets, WW. R. Lake.—Dated 6th November, 1876. 

This consists in striking up or stam out of a single piece of sheet 
metal the and rim of ashovel, a deep groove being made in the 
bottom side of the rim in which the handle rests, and it is secured by 
rivets to it and the bottom plate. It also consists in stamping out a 
shovel and handle in one piece, the latter being stamped intoa semicircular 
section for the purpose of securing stiffness. 

_ €292. Prrraninc Woop ror Varnisninc, &c., W. R. Lake.—Dated 6th 

November, 1876. 

Finely powdered flint, quartz, or felspar, which are non-absorbents of 
moisture, is mixed with a suitable liquid, as oil or varnish, coloured and 
applied to the woed by rubbing it into the pores with a cloth pad. 
4239. Treative Sucar, 7. L. Wadsworth—Dated 9th November, 1876. 
This describes a machine in which a revolving cylinder. whose 
consists of a series of nearly cubical cavities, the cylinder 
mounted in a box frame and surmounted by a hopper, in which 
ves a roller which feeds loose granular sugar into the said cavities. 
As the cylinder revolves the sugar in the cavities is 
The bottom of cach cavity is fitted with a piston which, 5; 
revolves, is puahed out 7 eccentrically fixed shaft, and with it the 
cube of com: granulated sugar. 
4331. Putters, P. Jensen.—Dated 9th November, 1876. 

This relates to casting belt in parts so as to avoid the strains in 
the metal due to contraction and the cost of turning. The rim is cast in 
a suitable mould of ding non-chilling substance, but smooth and 
true, and the boss an es are cast in another mould. Afterwards 
the two parts are united by placing the rim on a face plate and the boss 
on a mandril concentric poanetn, an Then | ~— ye 
made upon the meeting parts o: es 8 m™ j 4 
the rim and . by suitable poajeetions cast on the rim and cavities 
in the ends of the spokes. 

4334. Car Couriinas, J. L. Haddan.—Dated 9th November, 1876. 

This is an automatic consis! 











gravity, the outer end tending toJkeep lowest. 

forms both a hook and a link, and when two cars approach, 

which ha| 8 to be lowest raises the other, and when the two vehicles 

meet, the hook of the higher vehicle drops into the link of the lower and 

becomes fixed until released by an attendant. 

43680. Pirx Joists, A. 0’ Neill.—Dated 11th November, 1876. 
This consists 


in casting on to the ends of pipes a series of ents of 
the thread of a screw, leaving a space about equal to their ] between 
them. Sockets and collars are cast with similar screw thread ents 


therein, and by putting the two together and turning the socketed pipe 

on the collar a portion of a revolution, the two parts are brought together 

against any suitable kind of packing or jointing material. 

4381. Joistixc anp Lavine Pres, A. O'Neill.—Dated 11th November, 
1876. 


This relates to casting the sockets and collars of mains with a coarse 
therein, and having three slots, parallel with the axis of 
the pipe, into which three blunt V-shaped projections on the pipe can 
<a by then turning the pipe or collar the two parts are brought 
together. 


4386. Gexeratixc axp Utitistnc Hicuty SurerHeatep Steam, A. M. 
Clark.—Dated 13th November, 1876. 

In a circular furnace is suspended one or more series of hollow 
connected to one pipe, from which the erated gas escapes to an 
e ie, and down which passes an in pipe conveying water to be 
“« decom: ” The eres are made very strong, and the inventor 
claims that the “‘ electric ” gas produced from evaporated water 
unlimited e: sive force Which has not hitherto been made su t 
to the willof man. The quantity of fuel needed is, he says, “out of all 
proportion ” less than that needed to generate steam for the same amount 
of power. The specification describes an engine:for using the “gas.” 
4389. Too ror Leve.iine Permanent Way Raus, J. 7. Darm.—Dated 

This is 2 tool for raising and holding rails while being 

a tool for g and holdi while ked to the 
proper level. It consists of a shoe, in which is fitted ono pal of cross 
levers ted at their centre, and one end of one being jointed to the 
shoe (the two forming elementary “lazy tongs”). The top end of the 
other lever carries a horizontal bar ( also on the end of the 
other lever), into the o g end of which is fi @ powerful 
screw. en this screw is worked down the whole lever system is 
raised with any load above it. 

4422. Pistons, W. R. Lake.—Dated 15th November, 1876. 

This consists in using, for gas and hot air engines, a hollow piston with 
two tubular piston-rods, flexible tubes being attached to each piston-rod, 
one to supply new, and the other to take away heated water, for the 
purpose of keeping piston and rods cold. i 











SouTH Krenstveton MusrumM.—Visitors during the week ending 
Son a ee tb p.an., Inubete, TUNE, eoniemite wien idkdine 
a.m. m., Museum, ; mercantile marine, 
materials, be other 1300. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 5 p.m., M 
1908; mercantile marine, materials, and 
81. Total, 14,375. rasoany of i 

14,421. Total from — the Museum, 16,050,926. 
atent-office Museum, 4046. ‘otal, from the opening of the 
Museum, free daily, May 12th, 1858, 3,641,169. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE slight improvement noted last week in one or two depart- 
ments of the finished iron trade is not maintained. For example, 
there is less or high-class bars and plates; though it is 
still a fact that such bars, together with boiler plates, required by 
a of acknowledged position, are amongst the products of the 
mill and forge which are in most relative demand. Nevertheless, 
there are sheet mills which are supplied with orders enough to 
keep them fully going for some few weeks to come; and common 
— required by the girder makers, together with angle bars and 

iron in demand by the same class of customers, with nail rods 
and strips, are here and there affording a moderate amount of work 
in instances as to which the prices are such as to encourage buyers. 

The sixty-two furnaces now in blast in this district are nearly all 
kept fully going ; and the raw iron brought in from other districts 
represents nearly an equal amount. 

Only little finished iron is being now made in Staffordshire for 
export ; it is mostly being used up in this district, or consumed in 
engineers’ yards in other home districts. To this the exception 
relates to galvanised sheets, which it is satisfactory to note are in 
steadily increasing <n Te though the current business is much 
within that which could be reported shortly before Christmas. 

Prices of native iron, whether pig or finished, are without much 
alteration upon the week. Marked bars range from £8 to £9, and 
£9 12s. 6d. for the Round Oak brand. The galvanisers are buying 
sheets at £8 5s. freely ; but there are ironmasters to whom such 
buyers make offers of purchase at that , who decline to sell 
singles at under £8 1is., —- they would sell doubles and latens 
at prices based upon £8 10s. for singles, namely, £10 for doubles, 
and £11 10s. for latens. Ten guineas is still required for Monmoor 
boi'er plates, and it must be an exceptionally good order that would 
be accepted at £10 5s. Common bars are plentiful at £6 12s, 6d., 
and they are not very scarce at £6 10s. 

Small rounds are more than customarily plentiful, and they are 
offered at tempting prices. This is due to the extent to which it 
has now become usual here to roll small rounds direct from old 
rails cut into suitable sections. 

Upon both exc! s Middlesbrough pig iron was very freely 
offered ; and the minimum prices were 6d. per ton under those of 
a week ago. Generally the quotations did not lead to business. 
The iron which was sold yesterday and to-day was mostly the all- 
mine qualities of this district, which range from £4 5s. to £4 1s. 
for hot bi and £5 10s. for cold blast. The transactions related 
to only small individual quantities, such as were required to mix 
with the less valuable brands from other districts. Mine iron is 
being sold by Mr. Alfred Hickman at £3 15s. to £3 17s. 6d., and 
a less valuable quality at £2 15s. to £2 17s. 6d These prices are 
a shade easier than last quotations, when £2 17s. 6d. for No. 2, 
and £3 17s. 6d. for No. 1 were the lowest quotations respectively, 
Mr. Hickman’s four furnaces are now producing 1100 tons a week, 
The recently started great furnace is getting gradually into full 
working: power. Its output is this week 300 tons; its maximum 
power will be a weekly output of 400 tons—an exceptionally large 


| one for this district. 





bo dend 


Seventy-two bers now the South Staffordshire 
Ironmasters’ Association, and to meet current expenses a call of 
£1 per blast furnace and half-a-crown per puddling furnace has 
been made. The committee of the Association for the present 
year are :—The Earl of Dudley, Messrs. Jno, Bradley and Com- 
vany, W. Barrows and Son, J. Bagnall and Sons (Limited), 

rown and Freere, J. Bissel and Son, the Chillington Iron Com- 
pany (Limited), H. and G. Firmstone, the New British Iron Com- 
pany, the Osier Bed Iron Company, G. B. Thorneycroft and Com- 
pany, and P. Williams and Sons. 

The coal trade is languid. Only little more demand has been 
experienced in Cannock Chase as the result of the reduction of 1s. 
per ton in the best and second best qualities of that district. In 
their slack coal the colliery owners there have made no alteration. 

The Hamstead and the Perry sinkings in the district between 
West Bromwich and Birmingham are being continued, and so too 
are the sinkings at the Cannock and Huntington Colliery on the 
edge of the Cannock Chase district. Here it will be remembered 
the sinking is being done upon the Kind-Chaudron principle. Last 
week the 6ft. boring attained a distance of 12 yards, making a total 
= up to Tuesday last of 150ft. 

e Sandwell Park Colliery Company, whe are already exempt 
from underground rating under the Mines Drainage Act, have a 
bill in Parliament to get exemption from the surface drainage 
rate. A petition by the Commissioners against the bill was to 
have been presented on Wednesday. A brisk competition between 
the company and the commissioners in their efforts to secure the 
favour of the committee of the House is looked for. 

The Mining Engineers’ Association of South Staffordshire and 
East Worcestershire has this week celebrated its tenth anniversary. 
The society is prospering; it is increasing in members and in 
funds. The members number over 240, and a total favourable 
balance of about £600 is set down. The new president is Mr. 
Thos. Parton, F.G.8., who was the vice-president of last year. 
Mr. Parton’s —— address was suggestive and practical, and 
should have the effect of making the Institution increasingly valu- 
able to its members and to the district. His most important 
suggestion was that the institute should take up at the point at 
which the late Mr. J. Beet Jukes had left it, the report upon the 
geology of South Staffordshire which was to be found in Mr. Jukes’ 
memoir upon the district in connection with the Government 
Geological Survey. The information brought to light by the 
Sandwell Park and other sinkings, which are not through Per- 
mian, though the land is so marked in the Geological Survey, but 
through eoleieat strata, is sufficiently indicative that correction 
in the acknowl data is called for. Since the Sandwell Park 
sinkings were almost the outcome of the South Staffordshire 
Institute of Engineers, it would seem fit that the members should 
undertake the suggested work of correction. 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE is very little that is new, and nothing that is encouraging, 
to notice with regard to the Lancashire iron trade. From all sides 
accounts continue to be of a most gloomy description, and my 
report for this district must again of that mournfully mono- 
tonous character which, unfortunately, has been its ss 
feature for a considerable time past. e demand for all descrip- 
tions of iron is still restricted to the smallest possible proportions, 
and what little trade there is to be done is so undermined by the 
low prices at which outside brands are offering here, that unless 
sellers are to take such prices as happen to be ruling in the 
market, it is impossible to secure orders at all. The effects 
of the large sales of ‘‘ cinder” iron made in this district a month 
or so back, and to which I have alluded in previous are now 
beginning to be felt, as founders and forge etors, who in 
many cases had bought forward, are now receiving their deliveries, 
At the same time the cheap lots of Yorkshire iron offering in this 
district appear quite sufficient to cover the remaining small un- 
supplied requirements of local consumers, and the prices asked by 

ire makers completely shut them out of the market. 

The result of this is that Lancashire smelters, even to keep the 
oot small number of furnaces in blast going, are almost wholly 

—— upon bya + gyn beg ee yolk mo close “4 a 
year. ese may carry them throug is mon 
next, but so far as either inquiries or orders for next quarter are 
concerned, there are comparatively none in the market; and in 
the face of the extremely low prices at which Middlesbrough iron 
is being offered here, the local producers are content to let their 





Northern competitors take what few orders are being distributed 
rather than reduce their unremunerative prices, and the 
uotations for Lancashire pig iron delivered into the Manchester 
istrict remain at 56s. 6d. to 57s. 6d. per ton for No. 3 foundry, 
and 54s, 6d. to 55s, nF ton for No. a. 

There is still very little Lincolnshire iron being sold in this dis- 
trict, but ree are nomin about the same as those Jast quoted. 

For Middlesbrough iron delivered here makers’ quotations are 
about 53s. 9d. per ton for No, 3 foundry, 52s. 9d. for No, 4 foun- 
dry, and 51s. 9d. for No, 4 forge; but there is a good deal of under- 
selling, and No. 3 foundry, which is plentiful, can be bought at 6d. 
per ton below makers’ prices, 

The finished iron trade is dull, and prices are weak. A few mer- 
chant lots of bars for hand-to-mouth delivery are picked up, but 

enerally both forge ye ene and founders are receiving 
ittle new business, and many of them are not able to keep their 
works going full time. Manufacturers of girders for building pur- 
are fairly employed, but they have to encounter a very keen 
Foreign competition, especially in the larger sections, which the 
Belgian makers are able to supply at considerably lower prices than 
the local manufacturers are quoting. Lancashire bars delivered 
into the Manchester district are quoted at £6 15s. to £6 17s. 6d.; 
ordinary plates, £8 15s.; best boiler ditto, £9 5s.; sheets, £9 5s.; 
and hoops, £7 17s. 6d. per ton. 

The te of the various Saeponies issued to their shareholders 

ive a tolerably correct idea of the state of trade in the district. 
is week the half-yearly meeting of the Wigan Coal and Iron 
Congeng, the largest company of its kind in Lancashire, has been 
held at Wigan, and the report, which was ado) referred in a 
very marked manner to the continued depression of the trade of 
the district, which had had so serious an effect upon the profits of 
the company that the directors in order to pay the dividend at the 
rate of 4 per cent. per annum were again compelled to draw largely 
“PW: amen --- he reported 

i to another ire iron company, the re’ 

probable liquidation of which I noticed last week, I understand 
that this step has not yet been finally decided upon by the share- 
holders, and that an effort will be made to re-constitute the 
company on a more satisfactory basis, but in the meantime the 
pr —. of iron has been suspended, and the furnaces have been 

m own, 

The coal trade continues in a very depressed condition, There 
is still only a very poor demand for any description of round coal, 
and prices are irregular, owing to the keen competition in the 
market to secure orders. Engine classes of fuel maintain the 
firmer tone noticed last week, the P ocanyrcn of slack being now 
very small, and in some cases colliery proprietors are asking an 
advance of 6d. per ton. The average pit prices are about as 
under:—Good Arley, 10s. to 10s. 6d.; Pemberton four-feet, 
8s. 6d. to 9s. ; common coal, 6s. 6d. to 7s. 6d. ; burgy, 5s. 6d. to 
5s. 9d. ; and slack, 3s, 3d. to 4s. 3d. per ton. 

Short time continues to be worked at most of the pits in South- 
West Lancashire. There are very few collieries that are running 
more than four days a week. 

I understand that at the annual meeting of the shareholders 
in Andrew Knowles and Sons, Limited, to be held in Manchester 
next week, the directors will again recommend the payment of a 
dividend at the rate of 10 per cent. per annum, but to do this it 
will be necessary to draw to some extent upon the surplus profits 
carried over from previous years. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


From one or other cause, or an unfortunate combination of 
events, trade is not improving in the way it was some time back 
thought it would do as soon as the year had fairly set in. In 
saying this it will be understood that I refer chiefly to the iron 
trade, which, as an entity, remains in an exceedingly quiet state 
throughout the whole of this district. All the ordinary merchant 
iron works are very badly employed, and can hardly f% rid of 
their production at prices which involve an actual loss on 
every ton sold. A few classes of manufactured iron for 
special are moving off tolerably well, but only in 
lots of small dimensions on at bare prices. The steel con- 
verters are taking a limited quantity of good English and 
Swedish bars for conversion, but the cast steel trade itself is 
so dull that these tr ti are ily of medium dimen- 
sions. Pig iron, too, is hardly so strong as it has been, hence some 
of the ere and distri ins vendors ane inclined a? ome 6d. to - 

r ton less money. Forge numbers are especially weak, owing 
the causes indicated above, ao brands of foundry are 
inquired after, and the tran ions closed ee of minor 
differences in prices in most instances, A little Scotch Se 
coming here for the use of the stove-grate houses and other 
foundries, where such a class of pig is needed for fine cas 
At the present rates good Scotch is as cheap as some of 
district foundry brands. 

In the Bessemer trade a few orders for steel rails have been taken 
during the week at very low fi in fact it is reported that the 
price is as low as Cleveland offers for iron rails, but this I do not 
deem quite credible, although I am well aware that a difference 
between the two classes of rails is anything but wide. The oldest 
rail mills here, however, are only running now and then, the newer 
houses having certain advantages in ee ery and adaptation of 
works, arrangements which enable them to “run out” all the 
old firms where the contracts are open for competition. In this 
connection I may say that certain rumoured changes in the m - 
ment of one of the largest local concerns, although not impossible, 
are not at present likely to take place. 

There is a better demand for tires; several good lots are being 
taken by Glasgow houses and by firms hereabouts, and in the 
North of England generally. The leading home railway ~~ 
nies are also ordering these goods for their own use, Belgian offers 
being now destitute of much advantage in point of price, and 
offering none in any other respect. 

A recently-awarded contract by the Midland Railway Company 
for twenty-eight goods engines has ca the local and other 
Northern engine makers to seriously consider their position, inas- 
much as they were considerably under-quoted by the Glasgow firm 
—Dubs and Co.—which secured the order, sole q° as they believe, 
on account of the cheapness of labour in Scotlan 

Last week I recorded the fact that a local firm had secured a 
very heavy foreign order for bayonet steel. As the matter has 
been mentioned by the newspapers, I may now add that the order 
is for the Russian Government, and is in the hands of a large 
‘* limited” concern here. 

I am also in a position to state that a Russian order for ramrod 
steel is in hand here, and further, that the same Government has 
recently given out a very large order for files of all kinds, both 
matters being now in hand. I am informed, on what I know to 
be reliable authority, that at the armouries and Government 
arsenals nd, and elsewhere in Russia, great activity 
prevails, and that a full force of men are working night and day 
on ammunition and explosives for ordnance and small arms, The 
Russian Government shops are all most I eet 9 7 fitted up, their 
machinery comprising some of Greenwood and Batley’s best work. 

Just now the reports of the local ‘‘ Limited” Iron and Coal 
Companies are being issued, ‘thick as leaves in Vallambrosa.” 
Taking them as rd turn up on my desk, I find first that the 
Whittington and Silkstone Coal ees have lost on the Y sew 
their depreciation account now standing at £4620, The Mi d 
Iron Company have lost £624 on ae me Ae the decline in 

i Saville-street ( 





the selling prices of iron. The heffield) Foundry 
and oe mes mr have lost £2410 on the Fahd trading, 
and iL last year, —- of the future, as they 
have two specialties—the and 


* Hall’s new stone- 
breaker—to rely upon. The New Sharlstone Collieries Com) 8 
net balance of t for the year amounts to £7818, besides 
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ying off of mortgages to the amount of £15,000, The Goole 
Etsam Shipping Company declare a dividend of 5 per cent, The 
Sheffield Tramways Company have made £1272 profit, yielding 
6 per cent. dividend. The Rotherham, Masboro’”, and Holmes 
Coal Company report a net profit of £263, besides £2900 paid to 
the preference shareholders, &. The North Central agon 
Company divide at the rate of 10 per cent, Thorps Gawber 
Hall Collicries Company report a profit of £2503 on the year’s 
trade account, the average selling price of coal during the half 
year having been 6s. 5d. per ton. ; | 

The Midland Company’s usual yearly contract for railway springs | 
has, I hear, been secured by a local house, thus on this occasion 
defeating the Belgians. } 

The question of reducing the wages of the South Yorkshire and | 
Derbyshire miners by 64 per cent. has been disposed of in an 
amicable manner, as had been expected would be the case. The | 
men, in the present state of trade, had no alternative but to | 
submit, which they have done with a good grace, but have 
requested their employers to lower the rents of the miners’ houses, 
to sell them house coal cheaper than the public, to avoid employ- 
ing too many men, and various other matters of detail. 

‘A petition has been filed in the Sheffield Bankruptcy Court on 
behalf of Mr. Wm. Albert Jackson, 283, Glossop-road, Sheffield, 
iron and steel merchant and commission agent, formerly carrying 
on business in partnership with Messrs. Ji osiahfPenton andgThomas 
Hampton, as iron and steel manufacturers, at Maryport, Cum- 
berland, under the frm of ‘‘The Ellen Iron and teel Com- 
pany.” The liabilities are £8000 ; the amount of assets not being 
stated, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir is beyond all question that the state of the iron trade at the 
present time is worse than it was three months age, which means 
that we are going from bad to worse. At Tuesday’s iron market 
at Middlesbrough No. 3 iron was offered at 44s. 6d. net, which is 
about 6d. per ton below the rates of the previous wee!:. Saes have, 
however, taken place at less than this figure, for I am informed on 

‘ood authority of a parcel of iron lately bought at 43s. per ton. | 

he persistent efforts of the bears have been successful to the | 
extent of reducing the quotations even of makers with their books 
fairly full of orders, though some large producers, anticipating 
an active demand for forge iron when the navigation season sets in, 
refer to make iron for stock in the meantime. The quantity of 
ron in stock is increasing, and now stands at a higher figure than 
it has reached for years, Even this fact, however, should not be | 

garded as tionally depressing, seeing that relatively ta the 
aggregate productive resources of the district, the quantity of iron | 
in stock is very limited. 

In the finished iron trade affairs are really without change, and 
it is becoming increasingly difficult to make a report upon it from | 
week to week without the most disagreeable and unprofitable | 
iteration. Of the rail trade it is impossible to state a single | 
encouraging fact. The plate trade, however, is in rather better 
condition, and promises to yield tolerably good results for some 
time to come. Plates are ordinarily quoted at £7 5s. } ry ton; 
sheets at £8 10s.; rails, £5 12s. 6d. to £6; — bars, £4 5s. to 
£4 7s. 6d.; and common bars at £6 5s. to £6 10s.; all less 2} per 
cent., and free on trucks at works. 

The failure is announced of Mr. Thos. Fenwick, iron and mineral | 

hant, Middlesbrough, who attributes his insolvency to losses | 
sustained from the failure of other firms. The liabilities are not | 
expected to be very heavy, and the estate may probably yield 20s, 
in the pound. 

No branch of trade in the North of England is in a more critical 
condition than the coal trade, which is deplorably unremunerative. 
It is calculated that in the county of Durham alone there are now 
10,000 to 11,000 men wholly unemployed, while almost as many 
more are only having very partial employment. Under the 
circumstances, the Durham Miners’ Association have proposed to 
take from the general fund the sum of £5000, to form the nucleus 
of a relief fund, which is henceforth to be maintained by the pay- 
ment of a levy or extra contribution of twopence per fortnight per 
member. . 

A meeting of the Durham Coal Trade Association was held last 
Thursday in Newcastle. The state of the coal trade was dis- 
cussed, and it was determined to ask the Durham Miners’ Asso- 
diation to assent to a further reduction of wages and a re-adjust- 














demand from the Continent is still quiet, more disposition has been 
shown to operate for spring shipments ; and the shipments, while 
rather less than in the previous week, have been more than a 
thousand tons in excess of those of the corresponding week of 
last year. Our imports from the North of England, on the other 
hand, are not quite so lively as they have usually been since the 
year opened, It is satisfactory to note that on all hands the home 
consumption of} raw iron is now unmistakably on the increare, and 
with the better foreign ogee for the remainder of the ‘spring, 
a brisker demand may fairly be anticipated. An additionaljfurnace 
has been blown in at the Dallmellington works, so that there are 
now 119 in blast, being exactly the number blowing at this time 
year. Deliveries into store have not been quite so large durin; 
the past week. The total stock of pigs in Messrs, Connal and Co.’s 
Glasgow stores is now close upon 123,000 tons. 

Business opened in the warrant market on Friday at 56s. 6d. 
cash, and 56s. 74d. one month, but sales afterwards took place at 
56s. 3d. to 56s. 4d. cash, and the forenoon closed: buyers, 56s. 3d. 
cash, and 56s. 44d. one month ; sellere, 14d. more. No business 
was done in the afternoon. The market opened dull on Monday 
at 56s, 3d., and holders gave way until 56s. 14d. cash was 
accepted ; but in the afternoon sellers were firmer, and 56s. 3d. 
cash was paid. A fair business was done on Tuesday at 56s, 34d. 
and 56s. 3d. cash. On Wednesday the market was easier, with busi- 
ness at 56s, 14d. cash and 56s, 1d. eight days. To-day-—Thursda 
—the market was very flat, with business at 56s, and 55s. 104d. 


Some of the makers’ brands show a slight reduction, but others 
—and they are generally the best—have, if — hardened in 
price, this being attributed to the fact that second-hand parcels 
are getting into smaller compass. Good marketable brands, No. 
3, have sold at 6d. less money; Carnbroe, No. 3, declined 6d. ; 
Monkland, Nos. 1 and 3, declined 6d. each; Clyde, No. 1, fell 

, No. 3, 1s.; Govan, No, 1, declined 6d., No. 3, 1s.; Calder, 
No. 1, fell 6d., No. 3, 1s. ; and Kinneil, Nos. 1 and 3, fell 6d. 
each. Others unchanged. 

There is a fair demand for manufactured iron, and the malleable 
works continue well employed. I hear, however, that in some 
cases forward orders on the books are pening very scant. This is 
in connection with the malleable trade more particularly. Our 
shipbuilders have recently, to some considerable extent, been 
attracted to the North of England for their plates, which can be 
had there a good deal cheaper than here. The immediate result 
of this movement has been that some Scotch manufacturers have 


' slightly reduced their prices for contracts. There is no alteration, 


however, in the circular prices of any kind of manufactured iron. 


| The general engineering trades continue to show more anima- 


tion, and the foundries are for tae most part well employed. Last 
week’s foreign shipment of iron manufactures from the Clyde 
embraced 912 tons of iron bridge work, valued at £10,620 for 


| Kurrachee ; £4200 worth of pipes, and £1310 worth of steel rails 


for Brisbane ; a steam launch, valued at £600, for Rangoon ; and 
for other places worth of machinery, £480 castings, £3800 
peo ga galvanised iren, £1520 nails, and £1100 miscellaneous 
articles. 

The shipments of pig iron from Scotch ports for the week ending 
the 17th inst., amounted to 5839 tons, being 444 tons less than in 
the previous week, but an increase of 1202 tons over those of the 
corresponding week of 1876. Since Christmas the total decrease 
on the shipments is 4879 tons. From Middlesbrough, at Grange- 
mouth the arrivals of pigs for the week were 4575 tons, being 
2866 tons less than in the previous week, and 555 tons under the 


| imports for the corresponding week of last year. But there remains 


a total increase to date on these imports of 10,227 tons. 

The coal trade of the West of Scotland has been very quiet 
during the week. Shipments have fallen off to a very considerable 
extent, and there appears to be rather less inquiry, both for 
domestic and manufacturing purposes, at home. Prices remain 
without change. No improvement has taken place in the coal 
trade of the eastern mining counties, where the coasting, inland, 


and continental.departments are alike dull. In this paragraph it , 
may be appropriate to notice that the Ayr harbour trustees have | 


resolved to adopt hydraulic machinery in connection with the new 
dock recently opened, to facilitate the shipment of coals, and also 
for shutting the dock gates. Messrs. Brown Brothers, of Edin- 
burgh, have obtained the contract to erect the hydraulic hoists for 
the sum of £9500. 


ing of which Mr. Macdonald, M.P., called the attention of the 
Home Secretary in the House of Commons on Monday night, 





ment of hours, with a view of cheapening the cost of producti 
The latter proposal can only be carried out to a limited extent, 
owing to the restrictions imposed by the Mines Regulation Act ; 
but it is manifestly pm Be ay that, by some alterations in the 
arrangement of shifts or otherwise, a greater output should be 
found as a set-off to the heavy standing and inelastic expenditure 
that every coalowner must incur. A conference will be held 
between the executive of the miners and the coalowners to con- 
sider the whole matter. 

At the Shotton Colliery, where 1300 hands were recently laid 
idle, operations have been resumed at a reduction in prices, The 
Hartford Daisy pit has been stopped, but it is expected that places 
will be found for a number of the men at the Scott pit, which will 
re-commence on Monday. Shilbottle and Delavel Benwell col- 
lieries have been closed. 

At Pegswood Colliery, in Northumberland, the miners have 
received notice that from the 3rd March they will be paid for the | 
round coals only. The manager of this col iery has resolved to | 
introduce in substitution for the Welsh or “Billy Fairplay” | 
system of working, a mode invented by himself, by which only | 
round coals are paid for, thus saving the labour of weighing the | 
coal in the gross. 

The directors of Bolckow, Vaughan, and Company, Limited, | 
have resolved to recommend a dividend for 1876 of 74 per cent., 
including the interim dividend paid on the 1st October last. | 

The exact figures arrived at as the result of the poll taken on | 
the deputy question in the Durham coal trade have not yet been | 
published ; but I am able to add to what I stated last week that 
there has been a nearer approach to a strike than was then anti- | 
cipated. As far ascan be ascertained, with reference to the Durham | 
coal trade question, there has been a majority of 660 in favour of | 
a general strike ; but inasmuch as it requires a majority of two- | 
thirds to bring about a strike, the result will, in any case, be the | 
maintenance of the status quo. | 

‘The condition of the Tyne shipbuilding trade is being interfered 
with, and to some extent jeopardised by the movements initiated | 
with a view to a rise of wages. At several yards an amicable | 
settlement has been arrived at, so far as the platers’ labourers are | 
concerned, At Messrs. Mitchell and Co.’s yard the introduction 
of a new - eae a of working has induced a strike of the frame | 
turners. The platers at Palmer’s shipbuilding yard have resumed 
work without their labourers. 

The chemical trade of the Tyne is tolerably active. A good deal 
of speculation has recently been in progress, tending to stiffen 

rices and induce a more activedemand. The general engineering, 

oundry, and other trades of the Tyne are unchanged, Marine 
engine builders are about the only class of engineers who are 
doing any real good. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
it is impossible to say that any marked improvement has taken 
place in the iron market since last week, yet there have been 
le some indications of a slightly better business in the 





near future. Warrants have sold at rather less money, and in 
some instances a reduction of from 6d. to 1s. has taken place in 
the prices of the principal makers’ brands, But although the 


I unchanged. Four men perished in the workings, which 
continue filled with sand and water, and opinion is divided as to 
whether it will be practical to resume operations. The inquiry by 


the Procurator Fiscal of Hamilton, referred to by Mr. Cross, is, | 


like all such inquiries in Scotland, conducted with the utmost 
secrecy ; and the peculiarity of our law is that evidence taken at 
such inquiries is never allowed to come before the public. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THERE has been a poor inquiry for tinfplate during the last few 
days, and though makers have not succeeded in getting any advance 
in price, yet such has been the improved tone that orders at 
present quotations have in some instances been refused. In one 
case an order for 15,000 boxes at a low but current quotation in 
the Swansea Valley was refused. Prices in that district are 

lightly lower than in others. Old and well-known brands still 
get 9d. to 1s, per box more than new brands, which have to find 
their way into buyers’ approval. 

In iron there is not much change from last week, only that 
at some of the works a deficiency of puddlers has come into notice, 
and could more be had at Dowlais I think there would be an increase 
in the number of mills at work on a short time. The stock of 
puddled bar at Dowlais now represents close upon £300,000, and of 
steel ingots a very large amount in addition. It is interesting to 
note the facilities and appli now adopted at Dowlais in the 
steel branch. To such perfection has steel making been brought 
at this place, that it is certain no other works in the kingdom can 
make it cheaper. Ebbw Vale is also in a good condition for work- 
ing cheaply, and there, as well as at Tredegar and Rhymney, 

rospects as regards steel are tolerably good. Dowlais sent off 
7200 tons of rails to Spain last week, and this was almost the only 





export. 

Welsh mine is still in little request, and it is now nothing 
unusual to see plates lifted and the mines abandoned. But in 
opposition to this, large cargoes of Spanish are coming in, and quite 
a fleet has made its appearance at Newport within the last day or 
two. 

I have noted on one or two occasions the increase of scientific 
apparatus at the Welsh collieries, This week one of Guibal’s 
fans is being erected at Cwmned pit. The engines are by Easton 
and Pattersall, of Leeds. The fan seems destined to come into 
general operation, instead of the old plan of the furnace, which, 
as shown in several explosions, comes in for strong suspicion as one 
of the causes of these fatalities. 

I have seen Morton’s ejector at work at one of the Cwmaman 
collieries, and can attest to its excellence as an aid where water is 
plentiful. ‘he particulars and details generally I reserve for the 


resent, 

P The Joint Sliding Scale Committee held a meeting at Cardiff 
last week, when various matters were brought under notice. The 
most important was the dispute between the men at one of the 
Rhondda pits and the aa but as it was a question of dead 
work, ond’ as this is a speciality varying at most of the pits, the 
association declined to interfere. The debt due by the colliers to 
the association was paid at this meeting. 





The gales have somewhat affected the departure of coal vessels 
from the several ports this week, but on the whole a fair trade has 
been done; the total from Cardiff comprised 20,000 tons to France, 
21,500 to China and India, and 19,000 to the Mediterranean ports ; 
total, over 75,000 tons from Cardiff alone. Large vessels still con- 
tinue to be the favourites at Cardiff; I note this week that eight 
vessels left laden with 14,000 tons. 

Briton Ferry Docks were nearly empty one day this week. At 
Swansea the complaints of shippers are also loud, and but for 
Morriston Tin-plate Works and Taedinn Steel Works things would 
be at a rather low ebb. I am glad to hear that a small difficult 
with the men at Landore has been safely passed over. Mr. Riley 
may well be commended for his energy and tact in the arrange- 
ment of these matters, which in good times and bad seem per- 
versely to come to the surface. 

The oo ooghed re-starting at Cyfarthfa has, I fear, been again 
retarded by a sudden affliction of partial blindness which has 
occurred to Mr. Crawshay. 

A coal washing machine is being placed at Tredegar. 

The leasure of a portion of the Nantyglo and Blaina property 
has again been adjourned. 

House coal oalan are in rather a depressed condition, work 
being scant, and at a few of the Aberdare collieries, Aberaman, 
and Cwmaman—wherever, in fact, other coals than the four-foot 
are worked—there is a paucity of trade, and nothing like full work 
is to be seen. 

Extending from Aberdare to Mountain Ash, three or four miles 
in extent, there is a mass of houses which were in greater 
built by colliers themselves during the good times. These show 
now by dilapidation—and many in addition are empty—that trade 
in this part of the district is dull. Whether a change in the Aber- 
dare Valley will follow the appointment of a to Mr. 
a remains to be seen. The appointment is shortly to take 
place. 

I hear that a Scotch firm is buying up the debentures of the 
Plymouth and Aberdare estate freely, and this is taken as a proof 
that in the event of the iron trade improving a start would be 
made either at Abernant or Plymouth. he Cardiff and Swansea 
Coal Company have reduced the rent of their cottages from 15s. to 
12s. montbly. 

Notice of reduction has been served upon the colliers of No. 6 
pit, Victoria. 

The measures of the Forest of Dean coalowners in reducing 
wages, and then reducing quotations 1s. per ton, have had the best 
effect, and the trade in that district is decidedly looking up. 

I noted this week the steady progress made in the railway which 
will connect Abergavenny with the interior of Hereford and Wor- 
cestershire, cutting off the great corner to Hereford. 

The small works in the neighbourhood of Abergavenny are in 
tolerable activity, such as the wire works. 

Prices of coal and coke are unaltered. 

One of the finest, if not the finest, sample of Welsh coke is that 
of the Dinas Main Coal Company. They are now doing a large 
trade at the following quotations: Rhondda, large coal, 7s. 6d. 





| at works; No. 3 coke, 11s. per ton into truck. 


The annexed notice was posted in the Abertillery Iron and Tin- 
plate Works, on Saturday :—‘‘ Notice.—To the workpeople of the 
Abertillery Iron and Tin-plate Works. Take notice, that owing 
to the bad state of trade, Rule 1, as regards the month’s notice, is 
hereby suspended until further notice ; and all are employed from 
—_ to week.—Abertillery Works, near Newport, Mon., February 

6th, 1877.” 








THE INSTITUTION OF CIVIL ENGINEERS.—The annual meeting of 
the contributors to the benevolent fund in connection with this 
Institution was held at the house of the society, on Tuesday, the 
20th instant. From the report of the committee of management, 


| we find that twenty grants, amounting in the gross to £2472, were 


{and donations not specially directed to be added to 
| £6090. 


made in the last year, and that the capital remains the same as it 
was at the end of. 1875, and stands now in the books as amounting 
to a total of £25,355 9s. 6d. There is also a reserve fund, or rest 
income account, made up of accumulations of income, of bequests, 
capital, of 
The income account for the year 1876 shows that the 


| income proper in that year derived from annual subscriptions, and 


j ividend and interest arisi fi investi t t 
The sta‘e of the Home Farm Colliery at Hamilton, to the flood- | fees ee eae ae than, aezanal 5 haeaaan ter ao 


£2191 9s. 11d. Donations other than capital, a bequest by Robert 
Broad, Assoc. Inst. C.E., of £900, and a returned grant, brought 


| up the total receipts to £3557 2s. 1ld. The disbursements, includ- 


ing the grants above referred to, came to £2539 3s. 8d. The 
balance-sheet of items, irrespective of capital, now stands at £7116 
7s. 6d., as against £6133 9s. at the end of 1875. The committee 
remarked that it was.a subject of regret that only 364 members and 


| associates out of a total of 2490, were annual subscribers to the 
; fund. 


Krne’s COLLEGE ENGINEERING SocreTy.—At a meeting of this 
society, on February 9th, a paper on the propertiesof dynamite 
was read by Mr. J. C. Mackay, who is engaged on the works 
of, the tunnel in course of construction at Dowlais, Glamor- 
ganshire. Mr. Mackay directed attention to the need of a 


| highly disruptive explosive, and at the same time of one available 


to carry on the arduous operations of the miner with safety and 
economy. He pointed out that such an explosive should not be 
affected by damp, should not require large borings, involving ex- 
ensive work, should not generate an accumulation of smoke, nor 
be too easily ignited, and should possess facility of transport an 
storage. He showed that dynamite, in careful hands, fulfilled, 
to a great extent, all these conditions, and was specially adapted 
for tunnelling through hard strata of rock. It was not injured by 
moisture, a quality which no other explosive possessed ; it would 
only explode by detonation, and was not expiosive by ignition. It 
presented an y in labour which, as compared with other 
explosives, was in the ratioof 4 to 3. The result of the compara- 
tive cost of experiments in Clifton tunnel for driving fifteen lineal 
yards he gave as follows :—For powder, £29 10s. ; for gun-cotton, 
£18 2s, ; for dynamite, £16 10s. Mr. Mackay also referred to the 
results obtained by experiments under his own observations at 
Dowlais, and pointed out that the use of dynamite must be regu- 
lated by the character of the rock, and that, though most econo- 
mical when applied to harder rocks, yet it was found to be less 
useful in the case of coal and the softer friable rocks. In con- 
clusion, Mr. Mackay referred to the result of the explosion at 
Hell Gate, as showing the extreme value of dynamite as a sub- 
marine explosive. In the discussion which followed observations 
were offered by Mr. Douglas, Mr. Alliman, Mr. Crompton, and 
Mr. A. Percy Guinness, the hon. sec., and a vote of thanks was 
passed to Mr. Mackay for his interesting paper. At an ordinary 
meeting held on Friday, February 16th, Mr. L. T. Glasson 
read a paper on “The Economy of Fuel in Steam Boilers.” 
The author commenced with an examination of the laws of com- 
bustion, pointing out the absulute necessity of keeping combustible 
gases at a high temperature, and providing a definite quantity of 
oxygen to combine with them. He contended that the formation 
of smoke in furnaces was due to the absence of one of these essen- 
tials, and that it is therefore necessary in consuming smoke to 
raise the temperature of the carbon atoms in it to a temperature 
that will allow of their union with oxygen, or if the temperature 
be already sufficiently high, merely to supply air. In preference 
to smoke consuming, smoke prevention was recommended, by a 
liberal supply of air above the fuel. He submitted that the falling 
off in evaporative — of the boiler, generally resulting on the 
adoption of this plan, was due to the decrease in the volume of 
air drawn through the solid fuel, the atoms of which depend 
entirely on its disintegrating effect for their release. In the dis- 
cussion which followed, Messrs. Crompton, Guinness, Fabricius, 
and Leaf took and the meeting terminated with a vote of 





, 


thanks to Mr. Glasson for his instructive paper. 
‘ 
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PRICES CURRENT OF IRON AND STEEL. 


wing 
borne in mind that in many cases makers are 
termsfor special contracts. It is obviously impossible to specify these cases 


and terms, or to give more than the market eee and makers’ ! 
Readers should 


prices are corrected up to last night, but it should be 


to quote different 











Warrington, in lots of not less than 
lots of 10 tons and upwards. 

Low Moor, terms im each case 2} dis. for cash in 
cent. dis. for cash in 


prices. ers also refer to our correspondents’ letters. 
PIG TRON AND PUDDLED BARS. 
ScoTLaxnD— Z£ada £ada 
G.m.b.—No.1.. «2 «+» 217 6| Glengarnock—No. 2 oa 3.23 0 
: 6 No. eo 216 6 
6 Rytinton—No. 1 a ao re 
6 °. 3 214 6 
6 Dalmellington No. 1 238 0 
6 No.3... 214 6 
6 At 
- Carron—No.1.. .. « 8 5 0 
S Do., aan os ‘ oan 10 ° 
: At Grangemouth. 
6 Shotte—No.1.. ..... 3 4 6 
6 No. 8.2 oc of 217 6 
0 At Lei 
0| Kinneill—No.l .. « 218 0 
6 No.8 «se « 214 0 
0 At Bo'ness. 
EVELAND—Prices at works— 
No.l we 2. cf aw of 2 8 6 
6 | No.2... oo oo wo ow 27 6 
0 No.8 .. oc cf of of 32 5 O 
No. 4, foundry eo of 2 8 0 
No. 4, forge .. se o 2 8 6 
6 Mottled .. co cc ao 32 8 0 
0 White eo 08 cf of 2 2 O 
Thornaby ,. «2 2 o 216 6 
£seaqa £824 
Watrs—No. 2, f.0.b., Newport.. ee eo 2 7 60000 
Forge (at works) ee ee ee 212 6to3 0 0 
Common pig (at works) oe eo 2 2 6t00 0 0 
native ore (at works) . ee 215 Oto0 0 0 
Both, Davenport, delivered in Aberdare. 
Dsrsysuree.—No. 1, at Shefield o ee 214 Oto 217 6 
0. 8. os ee ° ee 2 7 6to210 0 
LancasHire, deli din Manchester.—No.8 216 6to217 6 
-° No.4 214 6to215 6 
K. H. Messelmoun”.. 510 0to0 0 0 
Messrs. WaItTwEt & Co.'s Stockton net prices (on trucks) are—No. 1, 
&2 10s. 0d; No. 3, £2 6s. Od.; No. 4 Forge, £2 5s.; “Thornaby” No. 4, 
Fore. £2 16s. bee a “ 
EMATITE, at wor! prom} 04 
Millom “ Bessemer 28 No. 1.. * ee wo 812 6 
No.2. 0 of of «o 810 0 
No. 8 oe . oe a - 876 
Ordinary No. 3 .. ee ee ee - 876 
No. 4 .. os o oe o- 8 7 6 
No. 5 .. oe a oe e120. 
Mottled oe os oe oe ee o oe. 000 
ite.. es os o- oe a. o ow. 0060 
Maryport Hematite—No.1 .. o ee « 815 0 
No.2 o o oe eos 812 6 
No.8 o« e- o ee ~- 810 0 
No.4 «. oe ee a ee 810 0 
No.5 o. oe oe oe e- 810 0 
Mottled and white.. oe ee oe ee - 810 0 
"—No. 1 ee o oe or eo 810 0 
No. 2 o ~ ee es - 876 
No. 8 oe ee ee ee ~ 8350 
Puddied Bar— 
Wares.—At works o oe ee £5 5 Oto 512 6 
CLEVELAND = ee * oe « 410 Oto 412 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & KNOWLEs Co. nosh Gin. Gor eh - 910 0 
GLascow, “ob o ao oe oe -t0o8 5 0 
Wares—At works .. ee ae = C(d.to0 0 0 
Mrppiessro’,at works .. £7 Ss. Od to710 0 
Fox, Heap, & Co. (at — cash less 2— 
Ship or bridge plates oe oo woke - 71 0 
Mast plates (+) EI ee US Si ME, SS 
Boiler Plates— 
“ Warnrincrton,” to 5 cwt. each plate ee oe - 000 
Do. best best oe o oo o ~- 1100 
Do. treble best .. o. oo -- - 1300 
per cent. discount for cash. The Pearson and Knowles Co.'s 
fron include —— at = in Liverpool, Manchester, or 


2 tons, or free alongside at sot 


months’ bill The Bow From On., Lietted, andl he Inn 
Moor Co. deliver in London at 10s.; Liverpool, 7s. 6d.; and 
Hull, 5s. per ton extra. Z£ada 
Under 2} ewt. oe ory oe es percewt 14 0 
2jcwt. andunder3 cwt. oe es oe eo 16568 
Scwt ,, Shewt. 2 ee ee ee . 1780 
83 cwt. on 4 cwt. oo oe ee oe eo. 190 
4cwt ,, [a « «. — o «o« 2m eo 
Sew. ,, R.sh: ee fees ja et ie BO 
6 cwt. > 7 cwh. ee oe e ee 118 0 
7 cwt. and upwards .. “sas ews” exh i 210 
Plates exceeding 6ft. wide, 23. per cwt. Hammered and 
chequered oe differing from a square form or regular 
taper, extra per 
Tarion Bros.’ boiler plates 6d. per owt. less; their terms as 
Low Moor. 
“ Mowmoor” best, to 5 cwt., to 4ft. Gin. and to 
82 superficial fi Jon gfeag ape he amg oe 1010 0 
Best best oe ee = 6 os ,: he eee 
Best best best, to 4 ewt. oe os oe oe e- 183810 0 
Gpectal, tos owt EE RS 170 0 
extras for overweight, sketches, 
Barrows & Sons: 
Best, per ton short, at works .. oe - - 40600 
Best best oo o °. oe oe oe - 6 00 
Best charcoal. . oe oe o oe oe - B50 
Barrows & Sons: 
B.B.H. Bloomfield plates 2. «2 oe - 1100 
* ib til ne fab) Jeniicwe:!? ab wee 
» Best Pi 083: peste -: bec eect we 
£8 Ss.to 810 0 
Fox, Heap, & Co. (at works, cash less 3)— 
Boiler shell plates (44.2 saisncrnan =» tooiperdiale 
Flanging plates (,,ftpn) -+ «+ «+ 9100 
Do., special quality (aaa) oo . - 12200 
Waxes, at plates .. os ee ec 00 0 
Guascow, f.o.b. .. es oe a « £8 Os. to 810 0 
Angle Iron— 

Low Moor (terms as above).. o o per £a4a 
Land T iron, not exceeding united inches .. - 140 
or each additional inch extra per cwt., 1s. 

“ WaRrinoton "—less 24 per cent. for con—trom 1 800 

Ah AS yh] perton .. o or } 

Best beiier do., per ton oe « 810 0 
Warrwewt & Co. (lose 2} discount) per tom eo 066s SG. O 
Best oy oe oe oe 8 00 
Best best boiler 910 0 
“Monmoor” (at ~ > works) up to eight ‘united inches 9 5 0 
Best oe o o- «- 1005 0 
Best best ae. oe 1 5 8 
T-iron, as above, 10s. extra. 

Angie and T bars, 8in. to 9in., 10s. extra. 

‘Sin. to 10in., 208. extra 
CLEVELAND . - £1l5t0. 700 
Ean or Dupizry (terms as belo 
“Round Oak,” not exceeding tin, widefingle bet ll © 0 
” ” ” Double ” - 1310 0 
” ” ” » « 1410 0 
Grascew, f.o.b. .. - «e - £7 Oto 710 0 
ABERDARE oe ~ a o ~ 70 to 000 
Bar LIron— 
Low Moor, & Tayior Bros. (terms as above). 
Fiat, round, or square, io Som, pun ‘ rf) . 
or ee ee oe 
To., 84 to 5 ewt. ed i =. eer s5 ahi ae a 
Wo.; 6 cwt. and upwards e oe ee oe eo 13830 


j 








Wire— 


Flats—ljin. by fin. and upwards.. os oe -. 100 
» Under jin. thickto}in. .. oe ee .- 110 
me nae ~ tojin. .. ee oe oe ~-o 130 
- coe Bw 
For om hire ‘eas than lin. wide extra, 10s, per ton. 
Gqasryo—y. and upwards o ~~ s+ oO 
” 16in. - ee ee oe eo. 120 
o jim and &-idin os ee ee oe eo 140 
in. oe oe o e« 16 
Rounds—fin. and upw oo ee ~ -~ 100 
0 9-16in. and ji Ee . o ory e -. 12320 
ae 7-lé6in. and oe ee on - 140 
9 5-16in. oe oe oe ee - 160 
» . tn. oo) we we | we 2 BO 
Rivet, prices as above. * Chain iron, 28; and best bars and rods, 
extra 3s. ange 
“* Mormoor,” at the works, per to £a 4. 
Fen ts tan. vem cat daptene, ac tadin. Oak ee 815 0 
” ” ” ” oe 915 0 
Best best ne oe pe «- 1015 0 
Rivet iron, usual sizes.. .. os ge eo e 1015 0 
Best best .. oe ee ee ee = - 1115 0 
Giasoow, f.0.b. .. eo oe = « £708. te 7 0 
Barrows & Sons, at works, pena short : 
B.B.H. bars a ee o eo 9 00 
ai - PEE ee ee ee - 1100 
Ear. or Dup.ey, 2} dis., f.o.b., at Round Oak— 
* Round Oak,” rounds up to Sin... o. . ee O12 6 
nis am of Single best ee .- 1 OO 
a = “ Double ,, ee e- 1210 0 
a a ae Treble _,, ee - MW 0 
Rivet iron—Single best .. os e ee eo 12 0 0 
Treble ,, oo es oe oe - 1510 0 
Wass, at College Works, Cardiff—Coke bars, best .. 710 0 
Merchant Bars— 
“ WARRINGTON ” (24 dis. for cash) per ton, delivery prices as above— 
Flats, from lin. to Gin. wide by din. thick and upwards 710 0 
Rounds and mere, Sena. to 3in., best *e - 710 0 
Do., treble best . « 1010 0 
WHITWELL & Co., fob. Qh dis, for eas), per ton— 
Crown quality” ee ee oe oe « 610 0 
Best oe oe ee eo 700 
Rivet iro’ « ~ eo - 800 
Crown quality, “Thornaby”. o o ee oe «. 800 
Best 99 . ee oe ~~ - 900 
Best best” oo «- 10 0 0 
Detail specifications from warehouse 10s. per ton extra. 

Wa es—Tredegar Iron Company, f.0.b. Cardiffor Newport 615 0 
No. 2 bars, f.o.b. Cardiff oe ee oe ee - 61 0 
Crown quality, at works 610 6 

Sheet— £8. d, 
“*Monmoor,” to 8ft. by 3ft. 20 w.g., omega: + 10 0 : 

°- o- +e »- 1 0 
Do., best best. ee ee ar oe ee oo 18 006 
Barrows & Sons— 
B.B.H. sheets.. oe oe ee ee oo - hoo 
- best do. oe ee ee -e 1210 0 
best best de.. oe o ee oo ~ 1310 0 
E. P.&W. Baupwin, at works: 
“ Severn ”—Singles to 20 w.g. o es - B00 
“Wilden” ,, - AP” . de eo ee « 1410 0 
a 2” “BB” o. oe oe «- 1 0 
es i a. ee | 6s ee ae 
ne » “Beharcoal”,, .. o. 22 0 0 
“EB” .. 4% 00 
Doubles to 24 wg., 30s.: and trebles to 27 we, 60s. per ton, extra. 
Charcoal Tin—Best “EP and WB” per cwt.. i113 0 
“* Unicorn ” o eo oy - 10 0 
Coke Tin—“‘ Stour” - eo 160 
Pearson & Know ps Co. (terms as above)— £84 
CaTw Singles, to20w.g. .. «. pertom 1010 0 
Best, 10s.; best best, 30s. per ton extra. 
CROWTHER Bros & Morcan (at works)— £44. 
Coke Tin—Singles, to 20w.g.,to 120in. by3éin,p.cwt. 114 0 
Doubles, to 24 w.g., to 96in. by 36in. - 16 0 
Trebles, to 26 w.g., to 84in. by 33in.., ~ 118 0 
Charcoal Tin—Singles & best singles,as above 119 Oto2 4 0 
Doubles and best doubles eo 2 1 Oto2 6 0 
Trebles and best trebles .. ~~ 2 3 Oto? 8 0 
J. Tr, Bristol, delivered in London— Z£aa 
Singles, export quality .. ee oo ee - 950 
Doubles .. o oe or o- oe «- lb 0 
Tre oe o = o eo 1250 
Singles, for galvanising and corrugating oe ee 915 0 
Waxes—tTreforest Tin-plate Works— 
Coked tin (at Cardiff), 1¥s. 0d. to 19s, 6d. at works; £1 in London. 
Lydney : Charcoal tin, IC .. os . £13 6to 0 0 0 
Terne oe . oe eo 11000 0080 
Coke tin .. oe ee + 10 6t0 000 
Swansea . “. o ee - 018 6to 019 0 
Gadly’s Aberdare coke ee oe - OW Sto 019 6 
Morriston (at works) ee e- O18 G6Gto 019 0 

Engine Iron— 

KirksTaLu Force Co. (from cold blast, pig, refined, and selected). 
Plain bars, rolled, viz. : Per ton. 

20a &4 

Rounds, from }in. to 6in. diameter .. -» 20 Oto 22 © 

Squares, from 4in. to Sin, ~- 20 Oto 21 0 

Drawn wn hammered bars, as above, per ton extra 10 

Rivet iron ° ° ee ee os 20 Oto 22 0 

Angle iron, Ijin. to éin. 20 Oto 0 0 

Forgings—Plain lain shafts under 5 cwt. tol0cwt. 20 0 to 22 0 

20 cwt. to40 cwt. 26 0 to 34 0 

Plain shafts, above 50’ cwt., prices according te weight and dimensions. 

Piston rods, under Scwt .. se « 22 0t0 0 0 

“ As lOcwt .c . co Oto 0 0 

nd ~ 2cwt . oo « 30 Oto 0 0 

Cranks, under Arty atohee 3 oo «- 27 0t0 80 0 

15 ewt. to 20 cwt. a ee 34 Oto 87 0 

Crosaheads, 5 cwt. to 10 cwt. oe oo o- 206 Otc @ 0 


drawn killed telegra ih wire, in long 
Best best length, galvanined.. per ton 2 s. a. 
Oto 6 oe - o - oe o- 10 0 
7to 8 oo i" 10 0 
And rising with ~~ Ow 15s. 
Best annealed drawn fencing, Oto 6 perton 1015 0 
No. to 8 - 1110 O0to12 5 0 
And rising with gauge to £16 150. 
Di in boiled oil 5s. sone 
Best galvanised do, from No 6to8.. 14 1 0tol6 5 0 
Tax Pearsox & Kxowies Co. 
CnowN Fencing, Nos 0to4,B.W.G. .. «. 810 0 


Rytaxps Brotnrrs—Prices of iron wire, &c., delivered free in 
Liverpool : 


Best RB iron wire, bright or annealed— 


Per bundle of 631b. 7/0 7/3 7/6 7/9 8/3 8/6 8/9 
Nos. 0to6. 7. 8. 9. 10. iL 12. 
Per bundle of 6s Ib. 0 9/6 10/0 10/9 11/6 12/3 18/0 
14. 15. 16. 17. 18. 19. 
Per bundle ot 6 Ib 14/0 15/0 16/0 
21. 
Best best Pay killed j galvanised telegraph wire (joined in half 
mile lengths to No. 9 inclusive with Rylands’ Patent Joint)— 
Nos. 0to 9 ° -. £10 10 0 t0 £18 5 0 per ton. 
Nos. 10 to 12 o* - 19 0 Oto 2010 0 » 
Nail Bote-Gaeswe, BOD. 20 :96;!\cpels' te ot SER 
CLEVELAND .. o oo o 615 to7 0 


Waurrecross Wire & Iron Co. 
Ng a2? cr =, Points de Paris, per 112 — 


8. per 


7 


10 ll 12 18 
uo 4/9 15/6 16/8 17/0 17/9 —_ 19/9 10 23/6 24/6 26/0 29/0 
Packing in casks 1 cwt. extra. 


Bails—G.ascow, f.o.b. an o od « 710t0810 
CLEVELAND oo 60s wt we we BG OME EG 
Waxes—Tredegar Iron Company e+ 517/6to5 10 

fob. N or 

At Aberdare and Merthyr (Daven-port) 6 0 to 6 7/6 

Ber es am 44 0 

Bri 

Suaesmuy Gb ~aettdiy aaqnataon 6 O0t00 0 

Old and D H flange rails (at works) .. 3 5to3 0 
Railway Chairs—G.asoow, f.0.b. oo =—C we 4 O04 SE 
Pipes—Giascow, f.o.b.co os cf oo ew 6 Ot07 & 





STEEL. 
Suerrrerp—At works— £ea4a 
Spring steel oe oe oe ee « 18 0 0 
Ordinary cast rods a ee oe - 400 
Fair ave: steel oe oe oe ee 240 0 
Sheet (cast), oe ee e oe oe 2 0 0 
d-class tool.. oo ee ee oe 28 0 0 
Best speciai steels ee o - 4000 
Fine rolled, for clock springs, &o. - 60 0 0 
Rails—Siemons (at works) .. oo « 810 0 
Bessemer, ordinary .. oo » 700 
Do. superior .. oe eo 800 
Do. oo « oe ee 8 5 O 
Watrs— £ ad, 
Rails, f.0.b., Cardiff or Newport .. oe 612 6 
Rails, at works, Bessemer .. ee - 615 0 
Heavy .. ee ee oe -~ 700 
Slightly defective, Cardiff or Newport.. 6 5 6 
Steel colliery bridge rail, works .. og 298,6 


Castings according to pattern and quantity. 
Muntz’s Metal—Prices nominal. 


lst quality (per cwt.), from 
Qniguality .. 
For vers 


oo - oe o. 


* oo - - 








1877. 
Per Load of 50 cubic feet. 458 4 4.! 
Wr Timber— 
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PRICES CURRENT OF MISCELLANEOUS METALS, 


Copper— £a4a 
Chili bars .. ee oe o on ee perton.. = : 4 
B.S. ingots o- oe o ~ 72 0 0 8 00 
tengh cakes or bars ee ee oe oo a «. 7910 0 

om 7 
200 
Straits ss es oe we tee fr a g 
British . oe oe oo oo oe ee oe 76 0 

Lead— 

Best Ragtish soft pig co 6 ee lee eS 22810 0 88 15 OO 
German d ee ee o ee ee ee ee 2110 0 

meteniaumadinaien star oe oe - 500 500 

Spelter— 

Silesian .. - oe o oe o 2015 0 215 0 
English .. oe oo - oe a es 2210 0 
Quicksilver .. ee oe bottle . 8 0 6 
Phosphor Bronze—Bearing metal per ton -l2 00 
Other alloys £120 to 140 00 


Zinc Sheets, for paper glazing (polished), G. Daum, London.— 


4ls. to 47a, 


358. 6d. 


87s. 


PRICES CURRENT OF TIMBER, 











310 45 » ehe 
o 510 - 19 0 B15 
310 4106) un We 
540 - 810 Ww 
315 8 0 »-lbwonhRe 
2123 0 8l0 9 0 
325 310 » 785 BO 
32 oan . 710 8 
i 5 
. 25 215 } 720 80 
- 1635 1210 1310 
- B10 8 0) +. 180 090 0 
5500) + 160 0160 0 
510 8 @) + 180 020 0 
$060 150 0 160 0 
} - 0 0 Bo 
410 5 © 
310 4 0) + 10 0 0 
5 0 5le + S910 30 0 
4050) 
315 4 0 515 €10 
30 85 416 5 06 
40 510 4165 50 
412 6 0| 315 45 
619 710) 
+ 40 5 @| re ol 1110 
- 410 6 0) 810 lolv 
30 5 28 || Makeomny and Seas Weete~ 
4 315 Mahogany, i ures, <2 
y, Homa cargo av. 0 ® 
710 810! Mexican, do. ......0 45 0 
8 010 0 VdOccereee O 0 6 
s0 30 G0, c.cscreeeeO 6 OD 
620 St. Domingo, do.....0 6 0 9 
8098 @) St. Domingo, curis.. 010 1 6 
svsseeee 6 0 710|| Coder, Cubs....-sceseeeareeee 0 40 5 
Deuls, &¢., per Standard— | ‘Hondures, Mexiean, be.. oa08 
ee 020 0 Australian . -03804 
016 0 , 030 
5 18 lo) 0 ° 
10 18 10} 0 40 
oo sant 
° 
014 10) -@710 
5ib le) 44464 
5 9 0} 60 90 
© 18 0|| Rosewood, Rio.. 402 6 
0 14 10) Bahia 130 #6 0 
omo oe ets - BOM O 
| - Wone 
1015 0° - 610 80 
01018 0 60w 0 
8090 - 20 9 0 
Hand«awn battens.... 710 8 10) > mows 
Dantsig crown deck deals, per | + 608 0 
dof. . 15 118) 60% 0 
Brack - O71? 
Per P | ad a 
Quebec, lst bright pine 2 «0 3515 Lancewood spars, each,fresh 10 0 25 0 
2nd 1210 1616, Do., ordinary tofair.... 389 6 0 


PRICES CURRENT OF COAL, COKE, OIL, &c. 


Coke— £04 £4.d. £ada 2862 
Cleveland, ee 99..011 0) Wales,through . 0 73..0 00 
Derbyshire +0 00  pomenypne - © 60.0 T4 
Walse--Rinanside. ° u 0. 0 00 - « © 80.0 96 

Coals Fema. eer Ae Ena toda oe © 338..0 36 

South Durham .. 0 5 6..0 10 6 | Oils, tun—Lard .. 64 00.20 00 
Somes Beal, pale.. .. 84 10 0..35 00 
Bost (ot pits) .. ° 11 0..0 00 Brown ., «. 80 10 0..81100 
Conve: oe 76..0 86 Linseed .. .. 25 10 0..25156 
k ° se 00..0 00 Palm nut .. .. 36 6 0..8700 
Glasgow—At pite— Rangoon engine.. 0 86..0 00 
coal, perton 0 7 +2 : ° Rapeseed, Bngl. { 30 10 0.89150 
a a. © oe 
Splint ?’ 70..0 76 ~ a e Ss 7 10 0..87150 
Smithy .. .. 011 9..0126 — + .« 8 00..0 00 
Lancashire (Wigan ee en : hale, gout } 51 10 0..0 00 
y oo 0. " a 
Pemberton 4ft. 0 86..0 90 Brown .. «. 20 00..3000 
Furnace coal.. 0 66..0 76 E. I, Fish 25 00..2600 
Slack « 0 83..0 438] Petroleum ref’d, gl. o 113012 
Se etedinany., Cit OO 1s 0| Be Fe burg yey 
re) oe O ee ‘eters! »l4o , 
Con 20 90..0110 ¥.C., new je 6.0..43 9 6 
Slack oo of 0 30..0 50 +s oe o¢ 42 0 0..42100 


4 


Tue Biock SystemM.—The London and North-Western Railway 
Company have over 1000 miles of railway worked upon the 

stem, costing something like £200,000 or £300,000 a 
than the old system. In a few months the whole of 
the line will be provided with the interlocking system. 


Epps’s Cocoa.—GRATEFUL AND CoM¥rorTING.—“‘ By a Some 
knowledge of the natural laws which govern the o 
digestion and nutrition, and by a careful application of the fine 

Epps has provided our 

reakfast tables with a delicately ade ievseet | beverage which ma; 

save us many heavy doctors’ bills. It is by the hoisiows use of suc 
y built up until 

strong enough to resist every tendency to disease. Hundreds 
subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many poet 
a 

Gazette.—Sold only in packets 
labelled—James Epps and Co., Homceopathic Chemists, 
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POSSIBLE IMPROVEMENTS IN 
PROPULSION. 
No. I. 


‘Tux few experiments worthy of notice which have been 
undertaken to determine the efficiency of existing systems 
of marine propulsion, have shown that it is probable that 
in the great majority of instances 50 per cent. of the whole 

wer developed by a marine engine is not utilised in 

orcing the ship through the water; while even under the 
most favourable conditions it is certain that at least 40 per 
cent, of the gross power is lost. The sources of loss 
may be classed under two heads—machinery friction, and 
inefficiency of the instrument of propulsion, paddle, screw, 
or turbine. If it could be shown that the enormous losses 
to which we refer were unayoidable, then engineers would 
do well to rest coutent; and it would obviously be waste of 
time to contend with natural conditions which present in- 
surmountable obstacles to pa There is reason to 
conclude, however, that although power must, under all 
circumstances, be in a sense wasted or lost when ships are 
propelled by steam, the waste or loss may be reduced ; 
and the margin within which improvement may be effected 
is so large that even a comparatively small amelioration 
may prove of great importance. The patents taken out 
for novelties in propelling apparatus are comparatively 
few in number; and they are commonly remarkable for the 
total ignorance of fundamental truths displayed by the 
patentees. It may be well to explain here that it is 
quite impossible in the present day to effect any improve- 
ment in marine propulsion unless the would-be improver 
brings to his task a consummate knowledge of the subject 
with which he proposes to deal. It was not always so, and 
very important inventions in marine propulsion were made 
by men who knew but little of the laws of motion in 
liquids and of liquids. It will be found, however, on 
examination, that there is nothing unique in this circum- 
stance. Whenever a new process or mechanical operation 
is called into being, it is certain to be at first so imperfect 
that it is hardly possible to make a change which will not be 
for the better. Consequently no very abstruse knowledge 
is required by pristine inventors. But as time progresses 
and obvious deductions become converted into practical 
modifications on previously existing modes of working, 
the machinery or the process grows more and more per- 
fect, and at length a ip is reached beyond which no one 
can go who is not fully armed with all the data and infor- 
mation which it is possible to obtain concerning the 
machinery or the process in question. For example, the 
first atmospheric engines ever made by Newcomen were so 
incomplete that no great effort of genius or considerable 
mechanical knowledge was required to design gear which 
would work the cocks automatically, as was done by 
Humphrey Potter. But the difference between applying 
strings and weights to the handles of a couple of stop cocks, 
and designing an engine in the present day that will 
burn less coal than any other engine is absolutely enormous. 
The first improvement was effected by an ignorant = boy 
who knew nothing about steam. The second task ma 
be performed only by a man who is a perfect master of 
a most abstruse subject. In the same way, when we come 
to deal with marine propulsion, it will be seen that the 
idea of using a screw instead of a paddle-wheel might 
easily arise in the mind of a man of some inventive ability; 
but to devise a better screw propeller in the present day 
than any that has gone before, an engineer must be per- 
fectly familiar with a dozen things of which such men as 
Smith were no doubt a It is for these 
reasons possibly that so little been done of late years 
to effect improvements in marine propulsion. A good deal 
of ingenuity has been wasted, however, in the attempt, 
and our object at present is to indicate as briefly as ma 
be, and in the simplest language, the only direction in whic 
it seems to be possible that any important advance can be 
made on existing practice. 

It is obvious that the subject may be divided under three 
heads—(i) Improvements in the form of ships; (2) im- 
provements in marine engines ; (3) improvements in the 
instrument of propulsion. As regards the first point, Mr. 
Froude has done a great deal to systematise and add to 
the existing store of knowledge concerning the laws of 
liquid resistance. His experiments are unparalleled for 
their magnitude and their accuracy. But Mr. Froude has 
admitted that he is unable to tell shipowners how best to 
design their ships. It would seem, indeed, that the form 
of the solid of least resistance is one which is quite incom- 

patible with the conditions under which ships operate. 

The celebrated cigar ship may be cited as an example of 
the only attempt made to combine theory and practice in 
this direction ; and it is by no means likely that any con- 
siderable improvement, in the way of reducing resistance, 
can be effected on the best modern practice of the naval 
architect. We may therefore dismiss questions concerning 
the lines of ships for the time being. Again, as regards 
engines, it is well known that, considered merely as engines, 
there is little room for improvement in the direction of 
economy of fuel referred to the indicated horse-power; 
and whether there is or is not, the subject is one far too 
large and too frequently discussed in our columns to be 
dealt with here in any way. We began this article by 
pointing out that from 40 to 50 per cent. of the indicated 

wer of a marine engine is in one sense wasted, This 
os nothing to do, be it observed, with the economical 
efficiency, or the reverse, of thejengine. To make the 
point clear, let us suppose that an engine works up to 
100-horse power. This represents 3,300,000Ib. raised a 
foot high ina minute. Let the speed of the ship be ten 
miles an hour, or 880ft. per minute, then if the whole 
indicated power given out by the engine were available for 
propulsion, the thrust on the screw shaft should amount to 
a = 3750lb. But in very good practice the 
thrust would really be only about 1875lb. Why should 
this discrepancy exist? Is it possible to reduce it? 
Answering the last question put, we may say that we 
believe that it is possible to reduce it, and it is to this 
reduction that inventors who care for such things must 
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Y | a fulcrum must offer resistance. 





direct their attention if they would achieve anything worth 
notice. The answer to the first question is that = of 
the power is wasted in friction and part of it by the 
inefficiency of the propeller. 

It is far from easy to say with accuracy how much of 
the indicated power of any engine is available for duty, 
and for this reason we believe that the internal resistance 
of steam machinery, especially in ships, is largely under- 
estimated. Attempts to arrive at the truth are some- 
times made by detaching the propeller and taking cards 
from the engines worked at the regulation speed. Nothing 
can be more misleading than an experiment of this kind. 
All the frictional resistances are largely augmented when 
the propeller is at work; the valves are harder to drive, 
the Fiction on the slide valves is increased, the friction of 
the thrust block comes into play, the crank shaft bearings 
all have additional strains put on them, and the air pump 
and circulating pumps have more work to do*. There is 
always a tendency among engimeers to undervalue 
resistances that they do not wish to exist, and which 
they have no means of determining; and for this reason 
among others we fancy that the frictional resistance of the 
compound engine in particular is not estimated as it 
ought to be. The frictional and momentum resistance of 
short stroke, short connecting rod, high-speed compound 
engines cannot fail to be very great; and it is clear that 
some types of engines must be much worse offenders in 
this respect than others ; but on this point we shall not 
dwell at present. Our pu will have been served if 
we can induce marine engine builders to believe, first, 
that internal engine resistance is a direct and important 
source of waste of fuel and power; and secondly, that 
every exertion should be made to reduce it as much as 
possible. Many engineers entirely ignore the point, and 
we have seen engines at work which we venture to think 
required 40 lb. of coal out of every 100 lb. burned merely 
to overcome their own internal resistance. If we assume 
that the loss is just half this, or 20 per cent., it will be 
seen that for every 100-horse power indicated by a pair of 
marine engines, only eighty are left to drive the screw and 
80 eae the ship. 

t is in the action of the screw propeller, however, 
especially when badly disposed and unfavourably circum- 
stanced for the performance of its duties, that the great 
source of loss occurs. We have on more than one occasion 
explained the theory of the action of a screw, a paddle- 
wheel, and a turbine, but it may not be out of place to 
refresh our readers’ memories on the subject. The action 
of a pair of paddle-wheels, for example, has unfortunately 
been compared to that of the driving wheels of a loco- 
motive ; but in reality no analogy, save in appearance, 
exists. Numerous attempts have A made to do away 
with slip, which is regarded as a source of waste, and we 
have been told that as a locomotive does not slip, neither 
need a paddle-wheel. Such crude ideas are on a 
total misapprehension of the whole question. A paddle- 
wheel or a screw propeller uses the water as a fulcrum, 
and a locomotive uses the rails for the same purpose. But 
Now by what is at first 
sight a paradox, water is in one sense incapable of offering 
any resistance to motion until it is put inmotion. If it were 
possible to make a paddle-wheel revolve in water, and yet 
not cause that water to move, then would the fluid manifest 
not the slightest trace of resistance. The statement we 
have put in italics lies at the root of the whole theory of 
marine propulsion, and we would especially enforce it on 
the memories of our younger readers. It may be argued 
that screws have been known to work without slip or with 
negative slip ; that is to say, they went faster than the 
screw could drive them, but this is a phenomenon which .n 
no way affects the question at issue. It results from the 
fact that ships with full stern lines drag a large body of 
water after them, and this impinging on the screw pro- 
duces the effect in question, re in addition, a great loss 
of fuel; because the work done b 
the water is much greater than th 
restore in the shape of thrust. 

Having reached this point, we may proceed to explain 
how the efficiency of a propeller row best promoted. 
It may be laid down as an axiom that that propeller is the 
best, other things being equal, which drives the largest quan- 
tity of water astern in a line with the keel at the least velocity. 
The arguments on which this proposition or axiom is 
based are very simple, and easily stated. The object had 
in view by the marine engineer when he designs his pro- 
pelling machinery is obviously to obtain the largest amount 
of thrust with the smallest expenditure of power. Now 
the thrust is found by the following rule. Multiply the 
number of pounds of water operated upon in one second 
by the velocity with which that water is driven astern by 
the screw, or paddles, or turbine, and divide the product 
by the number of feet per second of velocity produced in 
a second by the force of gravity. The quotient will be the 
required thrust of the propeller. The thrust depends 
solely on the total change of velocity impressed on the 
water, and not on the steps by which that change is 
effected. To illustrate this numerically, let us suppose 
that a — drives astern 10,000 lb. of water per second 
at a velocity of 40ft.; what is the thrust? Then 10,000x 
40= 400,000, and this divided by, in round numbers, 32, 
the velocity in feet due to gravity acting for one second, 
we have as a quotient 12,500 lb. This sum multiplied by 
the velocity in feet per second of the ship, and divided by 
33,000, will give the effective or useful horse-power. 

lf our ers have followed us thus far, they will have 
no difficulty in comprehending what follows. We have 
seen what the effective work is. The lost work is 
measured in this way: To ascertain the power required 
to put any body 8 hs at rest into motion, the well- 
known formula -”* is employed, and by its use we find 
that the energy expended in driving 10,000lb. of water 


astern at 40ft. per second is equivalent to 250,000 foot- 
pounds. In other words, in order to obtain a thrust of 
* Morin estimates the loss proper to the friction due to the load on an 


engine at about 7°5 per cent., which is probably far below the mark tin 
many instances. 


the hull in dragging 
e dragged water can 











12,500 Ib. in the way stated, we are compelled to expend 
as much power as would raise 250,000 1b. a foot high per 
second. The rate at which the ship is propelled will be, 
other things being equal, approximately as the cube roots 
of the thrusts. But the maximum thrust which it is 
possible to obtain when 10,000 Ib. of water are, durin 
each second, driven astern at the rate of 40ft, per second, 
is 12,500 lb.; and no conceivable or inconceivable modifi- 
cation in the nature of the propelling instrument or 
apparatus can affect this fact. If more thrust is wanted, 
then either the weight of water moved, or the velocity with 
which it is moved, must be altered. There is no escape 
from the conclusion that the weight of water moved, and 
the velocity of movement, are the only factors that can be 
used in ascertaining the amount of thrust. In practice a 
less thrust than that stated may be obtained as the result 
of the imperfect action of a propeller, as we shall on 
another occasion explain more fully; but for the present 
it will be enough to say that it is impossible to obtain a 
higher return than that given by the formula placed before 
our readers. Although the thrust cannot be augmented, 
however, it can be obtained in return for a less expenditure 
of power than that stated. It will have been noticed that 
while the thrust varies only as the speed at which the 
water is driven astern, the work done in obtaining the 
thrust varies as the square i the speed, the formula for 
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screw drives astern double the weight of water, or 20,000 lb. 
per second, at the rate of 20ft., instead of 10,000 Ib. at the 
rate of 40ft. in the same time. It is evident that 
20,000 X 20 = 10,000 x 40. Consequently the thrust 
will be identical in both cases. It will be, as before, 
12,5001b. But a a ly is a very different thing 

2 

pn x Se. While the latter represents, as 
we have seen, 250,000 foot-pounds per second, the 
former represents but 125,000 foot-pounds, from which 
it will be seen that by doubling the weight of water 
thrown astern, and halving its speed, we reduce the 
waste of power by 50 per cent., while leaving the thrust 
unaltered.* 

Here, then, lies the great field for possible improvements 
in marine propulsion. What is required is a propelling 
instrument of some kind which will drive more water 
astern at a slower speed than any propeller yet used. Two 
things are essential to the success of such an instrument— 
in the first place, it must be adapted for use with ships of 
the usual form; and, secondly, it must be so arranged 
that it can obtain plenty of “solid” water to operate upon. 
Mr. Gviffiths, as it is well known, augments the efficiency 
of the screw propeller in no ordinary degree by providing 
tunnels through which the water may find y access to 
the blades instead of being intercepted by the body of the 
ship, as is now the case. 

It would extend the length of this article beyond reason- 
able limits were we to attempt here to explain more plainly 
the direction in which improvement may be sought. We 
shall return to the subject, and take the opportunity of 
pointing out some of the peculiarities of the turbine as a 
propeller. We have said enough concerning thrust to 
enable our readers to understand why it and sundry other 
systems of propulsion of a kindred character have proved 
inefficient. The turbine obtains plenty of thrust, but only 
with an enormous expenditure of power caused by the 
fact that it drives astern a smaller quantity of water and 
at a higher speed than any other propeller with which we 
are acquainted. We have, we hope, said enough to show 
that those who have a desire to improve on existing systems 
of marine propulsion have plenty of space in which to 
work. That some power must always be expended in 
sending water astern is certain, but there is reason to 
believe that too small a quantity is driven aft and at too 
high a velocity by all screw propellers now in use. Were 
it possible to produce a paddle-wheel which would be free 
from well-known and absolutely insurmountable defects, 
we should have an instrument of propulsion superior 
economically to the screw. But we much fear that the 
ground has been too often and too carefully trodden in 
this direction for the modern inventor to make anything 
of the hint we have thrown out. 


energy being, not ee -but . Letus suppose that our 
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THROSTLE NEST BRIDGE, MANCHESTER. 


Aone the improvements recently effected, or now in progress, 
in Manchester, few are more deserving of attention than the 
bridges constructed across the Irwell. One of these, now 
nearly campleted, we illustrate this week at pages 148 and 
152. It will supply an entirely new means of communication 
between Old Trafford and Salford. This bridge, constructed 
from designs by Mr. A. M. Fowler, the borough engineer of 
Salford, is an ornamental wrought iron structure, suited for the 
heaviest traffic, and crosses the river by a single span of 140ft. 
—the longest span, we believe, of any bridge over the Irwell. 
It is a bowstring bridge, resting upon foundations of solid 
masonry, the materials for which have been procured from the 
Runcorn red sandstone quarries. The masonry work is executed 
by Mr. Abraham Pilling, of Bolton, whose tender amounted to 
about £13,140. The new bridge will be approached on the 
Salford side by a fine roadway, 60ft. wide, leading from Broad- 
way, South Cross-lane. The Stretford local board and the 
Cheshire Lines Committee severally contribute, though in a com- 
paratively small proportion, towards the cost of this large 
undertaking. 

The bridge is placed on the skew. The width of avail- 
able roadway between the main girders is 60ft., viz., carriage- 
way 36ft., and footways 12ft. wide on each side. The soffit of 
the bridge is 19ft. above the towing path, and 22ft. 6in. high 
above the ordinary water line. The two main girders are 152ft. 
long, 17ft. 9¥in. deep at the centre, and 3ft. 6in. wide, weighing 
together 3203 tons. The transverse girders are bolted to the 


* This may be put in another way by saying that the thrust of the 
screw on the water is exactly equivalent to the thrust of the water on 
the screw, and the useful work, or that expended on the ship, will be 
represented by the velocity of the ship multiplied by the thrust, while 
the wasted work will be represented by the velocity of the water multi- 
plied by the thrust. In the first of the foregoing examples we have, 
then, 12,500 x 40 = 500,000 as the lost power, while in the latter example 





we have 12,500 X 20 = 250,000, or one-half as much. 
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underside of the main girders, and are 5ft. apart, centre to centre, 
and 4ft. 4in. in total depth, and weigh 9 tons each. The total 
weight of the cross girders, including the short jack girders, is 
239 tons. The ends of the transverse girders will be covered by 
an ornamental cast iron facia plate planted on. The floor is 
formed of curved boiler plates jin. thick, supported on T irons, 
the spandrils being filled in with asphalte concrete. The floor 
plates we gh 60 tons. The ecarriage-way will be formed on the 
Improved Wood Pavement Company's principle, and the foot- 
path will be formed of large Caithness flags. The bridge, how- 
ever, is prepared for heavier pavement. The bridge will be fenced 
by an open cast iron railing of an ornamental character, sur- 
mounted with the Salford arms at each corner of the structure. 
The pilasters of the bridge will be surmounted by three orna- 
mental! lamps at each corner. The abutments are constructed of 
Runcorn stone, with bed stones, string courses, and caps to pilas- 
ters of stone from the Horsforth Wood Quarries, near Leeds. 
Tenders were obtained with alternative prices for the Runcorn 
stone, to compare with the cost of Yorkshire stone, whea it was 
found that by adopting Runcorn stone a saving of £1700 could 
be made. This is principally owing to the facilities offered for 
carriage by means of the Bridgwater Navigation Company, the 
stone being unloaded from the boats direct to the works. 
Messrs. Bellhouse and Co. are the contractors for the ironwork, 
at £11,832 15s. 8d. 


THE INSTITUTION OF CIVIL ENGINEERS. 

THE ninth ordinary meeting of the session 1876-1877 was held 
on Tuesday, the 6th of February, Mr. George’ Robert Stephenson, 
President, in the chair. The paper read was on “The Sewage 
Question,” by Mr. C. Norman Bazalgette. The object of this 
communication was stated to be twofold. First, to limit and 
define the proper application of the various systems introduced 
from time to time for dealing with the sewage of towns. Secondly, 
to direct attention to certain subordinate questions arising upon 
the practical operation of such systems. For the purposes of this 
paper, the following classification had been adopted :—{1) Treat- 
ment with chemicals; (2) Application of sewage to land, including 
ion and intermittent downward filtration; (3) The dry- 
a system ; (4) The Liernur or pneumatic system ; and (5) Sea- 

rd and tidal .utfalls, 

1. Treatment with Chemicals.—In this section of the paper, 
reference was made in considerable detail to the practical expe- 
rience of the lime process at Leicester, Tottenham, Blackburn, and 
Birmingham ; the A B C process at Leicester, Leamington, Cross 
ness, Hastings, Southampton, Bolton, and Leeds; the sulphate of 
alumina process at Coventry ; the phosphate of alumina process at 
Tottenham, Barking, and Hertford ; Goodall’s process at Leeds ; 
Bird’s process at Cheltenbam and Stroud ; Dugald Campbell's pro- 
cess at Battersea ; and Whitthread’s process at Tottenham. It 
was stated, generally, that the experience of these processes was 
more or less identical with that which had been derived from 
Holden's, Hille’s, Lenks’, Suvern’s, Scott’s, and in fact all other 
methods in which, by the admixture of chemicals, it was sought 
to effect the purification of sewage by the precipitation of the dis- 
solved and suspended impurities, and the ultimate realisation of 
the precipitate in the form of a manure. This experience, coupled 
with certain-opinions of Professor Frankland, Mr. Krepp, and Dr. 
Corfield, which were cited, was relied upon as establishing the 
following conclusions :—That no chemical process could efficiently 
deal single-handed with sewage, but must be assisted by subsequent 
natural or artificial filtration of the treated sewage, and therefure 
no chemical process per se should be adopted for the purification 
of town sewage. The principal objections to chemical processes, 
which appeared upon the experience of the places where they had 
been adopted, and upon which this conclusion was founded were, 
inefficiency of treatment, cost of treatment, and difficulty of mani- 
pulating the accumulations of sewage sludge. 

2. Application of Sewage to Land.—The author first considered 
whether sewage could be made to yield an agricultural profit. The 
parliamentary return of 1873 was referred to, and the financial 
position of the Warwick farm was specifically examined. The 
question was also raised, whether sewage possessed any fertilising 
value beyond ordinary water for the purposes of irrigation, and the 
experience of the Barking farm having been appealed to upon this 
point, the conclusion was laid down, that no profit ought to be 
expected from the cultivation of crops by sewage irrigation. The 
next point discussed was whether any definite standard could be 
laid down as to the proportion population should bear to acreage 
in the practice of irrigation, the proportions exhibited by eleven 
towns being referred to, and it was determined that it was impos- 
sible to frame a specific rule. The theory of intermittent down- 
ward filtration was then investigated, as based upon the laboratory 
experiments of the Rivers Pollution Commissianers; and it was 
argued that the proportions which they had affirmed population 
might bear to acreage, ranging in the case of one acre drained 6ft. 
deep from 20'0 to 3300 persons to the acre, were too high, and 
were not justified by the experiments. The practice of downward 
filtration at Merthyr was next referred to, and it was shown that 
the extent of its practical operation there had been exaggerated, 
and that the results confuted instead of confirmed the proportions 
of the Rivers Pollution Commissioners. The experience of Walton 
and of Kendal was also reviewed, and the following general con- 
clusion completed this section of the paper :—That where land 
could be acquired ata reasonable rate, irrigation was the best and 
most satisfactory knows system for the disposal of sewage, but 
that intermittent downward filtration might be practised where 
the necessary surface area for broad irrigation could not be obtained. 
Experience, however, showed that the permanent proportion of 
population to acreage, where land was drained 6ft. deep, should in 
no case exceed 500 or 600 persons to an acre. 

3. The Dry Earth System. —The applicability of this system to 
towns was next considered, and it was shown that it must be sup- 
plewentary to, and not substitutive of, a water-carriage system, 
thus enormously increasing the cost of making sanitary provision 
r towns. The effect of its introduction into the metropolis, as a 
test case, was illustrated by figures, to prove that it would be 
superfiuous, costly, cumbrous, and impracticable. Indeed, its 
applicability became diminished in the inverse ratio to the increase 
of population, to which it was proposed to apply it; and, though 
it might be occasionally used with advantage in hamlets or de- 
tached buildings and institutions, it was unsuitable for the wants 
of towus, 

t. The Liernur, or Pneumatic Sy:tem.—A description of the 
mechanical characteristics of this system was first given, and then 
the experience yielded by its operation at Leyden, Amsterdam, 
and Dordrecht was specifically analysed. It was supplementary 
to, and not substitutive of, a water-carriage system, extremely 
sty, and its mechanism was complicated, andliable to get out of 
_The accumulation of sewage residuum in the central 
eservoir, and its subsequent decanting into barrels, were opera- 
tions which could not fail to be objectionable and offensive. Its 
appliances were therefore not suitable for a high-class community, 
end no return from the manufacture of ‘ poudrette ” could be 
expected. In conclusion, it was urged that the system was of 
such a character that, though it might have a partial province in 
the tide-locked cities of the Hague, where no system of sewerage 
was available, it should never be imported into an English town. 

5. Seaboard and Tidal Outfalis.—The first point considered was 
the return of the sewage of seaboard towns upon the beach ; and 
it was maintained that where care had been taken to determine by 
float obs-rvations the force and set of the currents to which the 























sewage was to ve committed, there was no difficulty in preventing | 


sucha result. The sea constituted the most natural and econo- 
mical outfali for the sewage of towns situated upon it, and such 
means of outfall should be adopted. With regard to sewage out- 





falls upon the tidal portions and estuaries of rivers, there ought to 
be, arguing from the experience of the metropolitan outfalis, and 
assuming that proper precautions were taken in the selection of 
the outfall, and the exclusion of silt from the sewers, no danger of 
the silting up of the navigable channel. 

At this meeting his Majesty the King of Portugal was 
elected an honorary member. It was announced that 
the council, acting under the powers of the bye-laws, had 
recently transferred Messrs. Edward Brotherton Carroll, loco- 
motive superintendent of Bombay, Baroda, and Central India 
Railway ; Henry Gooch, engineer to the Cardiff Waterworks ; 
James Lemon, borough engineer of Southampton; and William 
Stroudley, locomotive superintendent of the London, Brighton, 
and South Coast Railway, from the class of associates to that of 
members ; and had admitted the following candidates as students 
of the Institution, viz.:—Messrs. Francis Abercrombie, George 
Austen, Cecil Philip William Bond, Harvey Caldicott, Edmund 
Hynde Bullivant Cracroft, Frank Graham: Fairbank, Cecil 


Fraser, Wyndham Henry Payne Gallwey, Thomas Harry 
Houghton, Edward Mayne, William Frank Pettigrew, John 
Price, jun., Petley Lloyd Augustus Price, Robert Henry 


Read, Jonas Molesworth Stawell, Henry Wesley Voysey, 
Ernest Frederick Welch, Francis Samuel Wilde, and James 
William Wyatt. The monthly ballot resulted in the election of 
forty-five candidates, of whom six were members, viz.: Messrs. 
Benjamin Hall Blythe, M.A., Edinburgh ; Robert Reginald Bur- 
nett, New Consols Silver and Arsenic Works, Collington ; William 
Richard Cole, Newcastle-on-Tyne ; John Carter Park, locomotive 
engineer of the North London Railway; James Reid, Glasgow ; 
and William Fawcett Wightman, Sheffield ; and thirty-nine Asso- 
ciates, viz.: Adolphus William Ackermann, assistant engineer, 
Cape Government Railways; Thomas Charles John Bain, Swel- 
lendam, Cape Colony ; Henry Osborne Baldry, Stud. Inst. C.E., 
North Extension Railway, Liverpool; Charles Edward Botley, 
manager of the gas works, Wormwood Scrubbs; William John 
Boys, borough surveyor, Walsall, Captain Sidney Thomas Bridg- 
ford, R.M.A., superintending civil engineer, Yokohama; Messrs. 
Henry Edward Plantagenet Cottrell, Richmond ; John Bruce 
Crawfurd, Hammersmith ; Horace Darwin, B.A., Down; Henry 
Davey, Leeds; James Gibson Dees, Whitehaven ; Gavin Gemmell 
Dick, resident engineer, Queensland Government Service ; Hugh 
Graham Dunlop, Manchester ; George Townsend Fenwick, late of 
Trinidad ; William Garrett Fitz-Gerald, O’Brien’s Bridge, Co. 
Clare; Edmond Rich Gabbest, Olid Charlton; Arden Hard- 
wicke, Stud. Inst. C.E., borough surveyor, Longton ; Harry 
Jones Harman, Brora, N.B.; James Hart, surveyor, Pen- 
dleton; Frederick William Heinke, Brabant Court; Henry 
Francis Joel, Stud. Inst. C.E., Dalston; William John Jones, 
Malta and Mediterranean Gas Company; George McLellan, 
Chester; William Bayley Marshall, assistant manager, Bridge- 
water Engineering Company; Thomas Mason, Goux Sanitary 
Company ; Thomas Matthews, Trinity House; Alfred Slater Nice, 
Westminster ; Carl August Bernhard Nystromer, Buenos Ayres ; 
Granville Walter Randolph, Stud. Inst. C.E., Mirfield; William 
Rogers, East London and Queenstown Railway, Cape Colony ; 
Percival Walter St. George, deputy city engineer, Montreal ; 
Edward Blakeway Smith, Chester; Robert Henry Swindlehurst, 
superintendent of waterworks, Bolton; Recaredo de Uhagon, 
Madrid ; Erwine John Whitty, engineer and superintendent of the 
Kurhurballe Collieries, East Indian Railway; Joseph William 
Wilson, jun., Crystal Palace School of Engineering; William 
Wiseman, Offg. Ex. Eng., Mehar Div., I. V. Ry.; Alexander 
Patrick Wright, Canadian Government Service; and Septimus 
Young, Clapham. 








THE CHEMICAL SOCIETY. 
Professor ABEL, F.R.S., President in the chair. 
Thursday, lst February, 1877. 

Arter the minutes of the previous meeting had been read and 
confirmed, the following names were read for the first time :— 
Messrs. E. Hunter, T. C. C. Hewett, W. Terrill, A, Kinninmont, 
J. Borland, W. H. Griffith, and G. A. C. Pearce. Messrs. Arthur 
Gaved Phillips and Ferdinand Kopfer were duly elected fellows 
after their names had been read the third time. 

The President then gave notice that it was intended that the 
fellows should dine together on the 20th March, and that they 
would shortly receive invitations. After the anniversary meeting 
a special general meeting would be held, to consider the regula- 
tions for admission to the associateship of the Society, and also an 
alteration in the form of obligation which the fellows had to sign 
on entering. 

The first paper read was by Dr. H. E. Armstrong ‘On Kekule’s 
and Ladenburg’s Benzene Symbols.” The speaker, after pointing out 
that although Kekule’s symbol had been used almost exclusively up to 
the present time, Ladenburg’s ‘‘ prism” formula merited more 
consideration than it had hitherto received, said that these two 
symbols were in accord in representing benzene as a symmetrical 
compound, i.¢., in which the six hydrogen atoms were of equal 
velue. This consideration was supported not only by the fact 
that no isomeric mono-derivatives of benzene had ever been 
obtained, but also by direct experimental evidence ; for whichever 
hydrogen atom in benzene is displaced by the group OH, we always 
obtain the same phenol, as shown in the decomposition of the 
different oxybenzoic acids, and similar reactions. With regard to 
the di-derivatives of benzene, there is no ground for supposing that 
more than three isomeric forms can exist; and in this respect 
also the two symbols are identical with regard to the number of 
such isomerides which they indicate. It has been urged that one 
of the chief reasons for the adoption of Kekule’s symbol is that 
the formation of additive compounds is readily explained on the 
supposition that when a molecule of a halogen unites with 
benzene, two adjacent carbon atoms united by a double affinity, 
each unite with an atom of halogen, and thus remain united to one 
another only by a single affinity. Ladenburg’s prism formula, 
however, lends itself to a similar explanation, with tlis difference, 
that it is the opposite carbon atoms in the ring previously united 
by a single affinity, which unite each with a single atom of 
halogen, and at the same time cease to be directiy united. After 
some observations on the difficulty of explaining the nature of 
the quinones, and on the influence a group exercises on others 
occupying the ortho or para position relatively to it, which could 
not be satisfactorily accounted for by the use of Kekule’s symbol, 
whilst Ladenbugh’s prism formula afforded a possible explanation, 
the speaker expressed his opinion that the term para, as applied 
to the di-derivatives of benzene, should be limited to those which 
were capable of yielding but a single tri-derivative, whilst those 
which gave rise to two and to three isomeric tri-derivatives, should 
be called ortho and meta-derivatives respectively. This nomencla- 
ture, being founded on experiment, was independent of any 
theoretical considerations as to the so-called ** position” of the 
substituted groups. At present, although all known facts are in 
accordance with the supposition that the six carbon atoms in 
benzene and its derivatives are united in a closed chain, we do not 
in the least know in what manner the atoms are united; for this 
reason, the simple hexagon now almost universally employed to 
represent benzene, was preferable to the graphic formula consist- 
ing of six C’s united in a hexagon by single and double lines 
alternately. 

The President said they were all much indebted to Dr. Arm- 
strong for the lucid manner in which he had discussed the relative 
value of the two graphic representations of benzene employed by 
Kekule and by Ladenburg. 

Dr. Odling said that it was the custom of the Society not to 
publish comuunications of a purely theoretical character, but he 
hoped that in this instance the publication committee might be 
induced to depart from the rule, so that they might have the 
benefit of perusing Dr. Armstrong’s useful résumé in the Society’s 
journal. He quite agreed with the speaker that the evidence was 





overwhelming as to the existence of but a single mono-derivative 
of benzene of each kind; also in rejecting that form of expression 
for quinones, which represented them as containing oxygen united 
with oxygen ; it was in the highest degree improbable that this 
could be the case, considering how totally different they were from 
those bodies which, like the peroxides, were supposed to contain 
oxygen united with oxygen. With regard to the employment of 
the symbols 1:2, 1:3, &., he thought them preferable to the 
terms ortho, meta, and para, as these were oupares in very 
different senses ; Kérner, for instance, who might be regarded as 
the most prominent representative of aromatic chemistry, used 
them in a very different sense from that in which they were 
ordinarily regarded; moreover there were numerous benzene 
compounds which at one time had been regarded as ortho, but were 
now considered para or meta, and the same might be said of bodies 
formerly regarded as para or meta. For his own part, he was in 
the habit of associating the various di-derivatives with the typical 
compounds, resorcin, pyrocatechin, and hydroquinone; for 
instance, those which could be converted into or were related to 
resorcin he distinguished by the prefix, reso, and so on. 

Dr. Wright thought they ought all to be thankful to Dr, Arm- 
strong for the trouble he had taken in collating facts relative to 
these two symbols, There was an objection to the use of the 
terms meta and ortko, in connection with the benzene derivatives, 
inasmuch as they had long ago been applied to distinguish two of 
the phosphoric acids, the meta being obtained from the ortho acid 
by the abstraction of water; but nothing of the kind occurred in 
the case of the benzene compounds, He quite agreed with the 
speaker that these symbols should not be taken to represent any 
relative position of the atoms in benzene. 

Dr. Odling said he might perhaps be permitted to remark that 
the term meta was first used by Graham to indicate that meta- 
phosphoric acid still contained water, phosphoric anhydride being, 
at that time, regarded as the true acid; and he had advocated the 
view that those acids which had the full amount of base or basic 
water should receive the prefix ortho, 

Mr. Kingzett made some remarks on the benzene ring. He agreed 
with the view advocated by Dr. Armstrong, that the six carbon 
atoms were united so as to form a closed chain ; this afforded a 
means of explaining the different behaviour of phenose Cg He (OH) 
from that of the sugars, of which there were aan | having the same 
empirical formula Cs He (OH). He had found that in certain 
reactions acetic acid could be substituted for sugar, and it was 
worthy of notice that if the formula of acetic acid, C2 Hy Os, be 
tripled, it is the same as that of sugars, C; His Ox. 

Dr. Armstrong, in reply to a question put by Dr, Odling as to 
the difference in mysener A in alcohol between ordinary potassic 
benzoate and that recently bs speie by the action of alcoholic 
potash on benzoic aldehyde, first observed by Gregory, said that he 
did not know of any explanation of the fact. He also cautioned 
Mr. Kingzett against hastily drawing conclusions from the supposed 
constitution of phenose, as it was not by any means satisfactorily 
established that it had the formula assigned to it by Carius, 

The next paper was by Mr. W. H. Perkin, ‘‘ On the Formation 
of Coumaric, and of Cinnamic and of other Analogous Acids, from 
the Aromatic Aldehydes.” The author, after adverting to a preli- 
minary notice on the subject read before the Society in 1875, gave a 
brief account of some of the numerous substances he had obtained. 
He found that on boiling benzoic aldehyde with acetic anhydride 
and sodium acetate, an action took place with formation of an 
acid, which after purification was found to be identical with 
cinnamic acid. When sodium propionate and propionic anhydride 
were substituted for the acetate, phenyl-crotonic acid, CsH;.C;H4, 
COOH, was obtained. It spvaiion in fine colourless needles, 
which melt at 82 deg. to 84deg: C. Phenyl-acrylic acid, C.H;.C.H,. 
COOH, was prepared in a similar manner by the employment of 
butyric anhydride. It crystallises in needles, which melt at 
101 deg. C. With succinic anhydride an acid was obtained having the 
same composition as phenyl-crotonic acid, but very different in pro- 
perties; it has been named isophenyl-crotonic acid. Experiments were 
made in a similar manner with other aldehydes—namely, cuminic, 
cinnamic, anisic, and methyl-salicylic—which gave rise to sixteen 
other acids. It was found that the calcium salt of cumenyl-acrylic 
acid, obtained from acetic anhydride and cuminic aldehyde, when 
heated from 90 deg. to 100 deg. C., absorbed an atom of oxygen, and 
was converted into the calcium salt of a new acid, which is now 
under investigation. Cumenyl-acrylic acid also, when treated with 
sodium amalgam in the presence of water, takes up a molecule of 
hydrogen, giving rise to a crystalline hydro-cumenyl-acrylic acid, 
which melts at 70 deg. C. Cumenyl-acrylic acid, when gently 
boiled, undergoes decomposition, carbonic anhydride is eliminated, 
anda hydrocarbonCeH.(C;H;)(C:Hs)isopropylvinylbenzene is formed. 
It is an oil, boiling at 195 deg. to 200 deg., and possessing a fragrant 
aromatic odour, The methylparoxyphenyl-crotonic acid, obtained 
from anisic aldehyde and propionic anhydride, under similar cir- 
cumstances gave rise to the anothol CsH,(OCH;)(C,Hs), whilst the 
corresponding acrylic and angelic acids gave rise to the homo- 
logous compounds CeH(OCH)(C,H3;) and C,H.(OCH;)(C H)). 
By treating methylsalicylic aldehyde with acetic, propionic, and 
butyric anhydrides respectively in presence of the correspond- 
ing sodium compounds, three acids were obtained—namely, 
methylorthoxyphenyl-acrylic acid or methyleoumaric acid C,H 
(OCH;) C242 COOH, methylorthoxyphenyl-crotonic acid CsH, 
(OCH;)C:H,COOH and methylorthoxyphenyl-angelic acid, CsH, 
(OCH;)C,He COOH. The methyl salt of an atid having the same 
composition as the first of these acids (methyl-coumaric acid) is 
obtained when the sodium derivative of coumarin, prepared by 
boiling it’in alcoholic solution with sodium hydrate, is heated at 
100 deg. Cent. with methyl iodide. On saponifying the ether, it 
yields an acid isomeric with methyl-coumaric acid and melting at 
88 deg. to 89 deg. The author calls it a-metbylorthoxyphenyl- 
acrylic acid, ‘The methyl salt when heated at 130 deg. Cent. 
undergoes isomeric change, and now, when saponified, yields an 
acid fusing at 182 deg. to 183 deg., identical in all respects with that 
obtained from methylsalicylic aldehyde, and aceticanhydride. The 
fusible acid itself, also, when heated to its boiling point, passes 
into the isomeric modification of higher fusing point. The author 
described numerous salts of the various acids, also the acid chlorides 
and the amides, and concluded with some theoretical considerations 
as to the manner in which the acids are formed in this reaction, 
and their probable constitution. 

The President in thanking the author for his most interesting 
and important communication, said they would better be able to 
appreciate the immense amount of labour he had bestowed on this 
admirable investigation when they saw it in print. The meeting 
was then adjourned until Thursday 15th February, when the 
following papers will be read :—(1) ‘‘ Oa the Estimation of Urea by 
Mears of Hypobromite,” by Dr. Dupré. (2) ‘*On the Influence 
Exerted by Ammonium Sulphide in Preventing the Action of 
Various Solutions of Copper,” by Dr. T. Carnelley ; and (3) “An 
Experimental Inquiry as to the Changes which occur in the 
Composition of Water from Wells near the Sea,” by Mr. W. H. 
Watson, 














Tue IstHmus OF Darien.—There is an expectation that work 
upon an interoceanic ship canal across the Isthmus of Darien con- 
necting the Atlantic and Pacific oceans will be commenced within 
the next two years. The cost of the canal by the route selected 
will be about 100,000,000 dols., and the execution of the works 
will extend over at least ten years. i 

BRIBERY AND CoRRUPTION.—We are only discharging a public 
duty in placing before our readers the following letter. For the 
sake of the writer’s family we suppress his name :—‘* Fenchurch- 
street, London, 27th February. Sir,—Will you do me the favour 
to let me know if you purpose shortly to publish in your allent 
paper any description or plan of the Avonmouth Docks at Bristol, 
that were opened on the 24th instant? If so, I would purchase a 
copy or TWO of your paper at some of the BooKsTaLLs when published. 
Yours obediently, . . . .” And the public say that the press 
is corrupt!!! 
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RAILWAY MATTERS. 


Tue chairman of the London and North-Western recently stated 
that the company has only 270 carriages not fitted with Mansell’s 
wheels, 


Tue London and North-Western Company are about to build 
another steamer for their Holyhead and Kingstown route. Steel 
will be the material employed, 

Tue chairman of one of our largest companies stated the other 
day that a railway, which, seven or eight years ago, cost £30,000 
per mile, would now cost certainly £50,000. 

ACCORDING to a statement of the chairman of the Great 
Northern, the mileage of an engine of that company averages 
24,781 annually as compared with 18,000 miles of the London and 
North-Western. 


A SECTION of the Northern of France Railway, from Epinay to 
Monstault, is to be shortly opened for traffic. The construction of 
this section was executed by the State, but the line is to be worked 
by the Northern of France Railway Company, and it will virtually 
form part of the company’s system. 


Tae South Italian Railway Company has ordered experimentally 
1000 tons of rails 40ft. in length. These rails are expected to 
present great stability ; a saving is also looked for in the matter 
of fish-plates. Rails 30ft. in length are now in use between Liege 
and Namur, and the result has been satisfactory. 

An order for fifty locomotives has just been given out by the 
Orleans Railway Company. The order was divided between the 
Société Alsacienne de Mulhouse and M, Claparéde, of St. Denis. 
The former will build ten express and twenty-tive goods loco- 
motives, and the latter fifteen engines for goods traffic. The 
greater part of the plates for the construction of these engines 
have been ordered from the St. Etienne district. 

Tue following figures represent the cost of the St. Pancras 
Hotel :—The buildings cost £304,355, the decorations and fittings 
£49,000, and the furnishing £84,000. The total cost of the hotel 
has been £438,000. The hotel is carried on by the Midland Com- 
pany itself, the profits, after paying the manager a commission on 
the net proceeds, go into the coffers of the company ; and so far 
the company is satisfied with the result of the undertaking. 


A wriTER in one of the American daily papers calls attention 
to the dangerous character of some of the ornamental fixtures 
some in passenger cars, such as sharp metallic spurs attached to 
amp holders, the ragged edges of hat-racks, and pointed hooks 
inserted in the sides of the cars for hanging coats, satchels, and 
other things upon, These ugly projections, when a car is turned 
topsy-turvy in an accident, inflict great injury upon the passengers 
in the way of cuts and bruises, and are almost as much out of 
place in a railway coach as bayonets or pitchforks, They should 
certainly be excluded as far as possible, in view of the contingency 
of an overturn by which the occupants are liable to be thrown 
violently against the top or sides of the vehicle. 


THE minutes of evidence taken before the Royal Commission on 
railway accidents have been issued. They fill a Blue-book of 
1154 pages. The commission examined 334 witnesses, and the 
questions asked were 43,443 in number. Among the witnesses 
who gave evidence were the inspecting officers of the Board of 
Trade—Colonel Yolland, Lieutenant-Colonel Hutchinson, Colonel 
Rich, and Captain Tyler; Mr, Ravenhill, legal assessor to the 
Board of Trade; Mr. Farrer, secretary to the Board of Trade; 
Mr. Findlay, chief traffic manager of the London and North-Western 
Railway; Mr. J. Allport, general manager of the Midland Rail- 
way; Mr, John Grierson, general manager of the Great Western 
Railway ; Mr. J. P. Knight, general manager of the London and 
Brighton Railway; and Mr, H. Oakley, general manager of the 
Great Northern Railway. 

THE locomotive accounts of the London and North-Western 
Company show a large saving. This saving is largely in the price 
of coal, and not by any reduction in the state of the stock, for 
the company has built twenty-five entirely new engines, rebuilt 
forty-two engines, and retubed uinety engines. The average age of the 
whole stock is only about ter and a-half years; but included in 
this are the Cornwall and the Velocity, two engines close upon 
thirty years old, running to-day, and likely to run for many years. 
“* There is, in fact,” said the chairman, Mr. Moon, “ no limit to the 
life of an engine if you are satisfied with the type. Of course we 
have had to withdraw engines because we are not satisfied with the 
type, and others have been put in their place, and probably that 
course will have to be gone over again as the world improves. There 
is another criterion better than that, v'z., that during the half-year 
we have run between 100,000 and 200,000 more miles with the 
engines, and consumed less coal than we did a year ago. The cost 
of the rolling stock per mile in the half-year is one-fifth of a 
penny less than in 1866, so that, I think, our auditer has great 


reason to say that he is quite satisfied with the capital condition of 
the stock.” 


Tur Midland Railway Company carried in the last half-year 
14,313,578 passengers, of whom 13,000,698 were third class; the 
average of fares paid being just less than 4s. 6d. each, but giving 
an increase of £74,003 on the amount received in the previous six 
months from passengers. The gross earnings of the line were 
£3,171,130, showing a net increase of £88,902 in the face of a 
depressed period—the only falling off being the trifling decrease of 
£9119 in minerals, The working expenses were 53°90 per cent., 
leaving anet revenue of £1,490,647 to pay £371,537 of debenture 
interests, rents, &c.; the balance, £1,119,110, being available for 
distribution as dividends, prefereytial and otherwise, with an 
addition of £8801 brought forward. The mileage run has been 
12,275,811 miles, or only about half a mile in excess of the previous 
year. It is noticeable that of this great amount of 12} millions of 
miles, about one-third only, 4,721,613 miles, has been run by 
passenger trains, 774 miles of new steel rails have been laid down 
in the six months, and 28 engines renewed—all charged to 
revenue—thereby enlarging the rate of working expenses, The 
expenditure of the half-year on capital account for working stock, 
new lines, lines on which the company has an interest, and lines 
open for traffic, has been £1,753,893, making the whole capital 
account £59,814,058 received, and £59,775,661 expended. About 
four millions more of capital is estimated as to be expended—1} in 
the current half-year and £2,945,412 in future half-years, 


THE tenth ordinary half-yearly meeting of the shareholders of 
the Vale of Clyde Tramways Company was held on Tuesday after- 
noon in the Accountauts’ Hall, Glasgow, Mr. J. C. Wakefield pre- 
siding. The report having been held as read, the chairman, in mov- 
ing its adoption, said that he was sorry so few shareholders were 
present. Still, he thought that was a very good omen, as it showed 
that they had confidence in the directors. He more particularly 
regretted that more had not come forward because the directors had 
not always been in a position to give so good a report as they were 
able to do that day. The increase on the Gourock line for the last 
half-year was £400, and on the Govan branch £280. He then gave 
some account of the trials which had been made with the locomo- 
tives of Messrs. Merryweather and Messrs. Hughes and Co., and 
the Scott-Monerieff air-car, These different motors had been 
run on the Govan branch, and after careful deliberation the dircc- 
tors had unanimously come to the decision to adopt that of Mr. 
Hughes for seven years, with a break at the end of three years, 
The terms of the arrangement were highly satisfactory to the direc- 
tors, and he was quite sure that they would also be satisfactory to 
the shareholders, On the Govan section they were paying over 9d. 
per mile, everything included. Messrs, Hughes had arranged to pro- 
vide cars and drivers, and take all the risks of accidents, for 54d. 
per mile, They had run 93,000 miles last year on the Govan-road, 
and they intended to increase the number of cars, and run a larger 
number of miles, They would therefore easily understand that if 


they ran 120,000 miles the savi ti i 
b by ving on the Govan section would be 





NOTES AND MEMORANDA. 


An American exchange says: “A wire netting spread on the 
aa of a building isa better protection against lightning than 
rods, 

A GERMAN chemist has patented the waterproofing of finely 
woven fabrics, linen, cotton, &c., by means of suint composition. 
He adapts his method to securing the suint to wool-washing 
establishments at a small cost. 


THE Journal of the Chemical Society, says, that after keeping 
strips of new cut lead in a bottle of sea water frequently shaken 
for four days, no trace of lead could be detected in the water, but 
the bright surface of the strips was coated with an insoluble lead 
compound, Hence lead pipes may be used in marine aquaria with- 
out any fear of injury to their inhabitants. 

A VERY economical system of slating buildings with large slates 
is as follows :—The rafters are placed at a clear distance apart 
about 1}in. less than the width of the slates. Down the centre of 
each rafter is nailed a fillet, thus forming a rebate on each side, 
in which the edges of the slates rest, being secured by black putty, 
or—as this looks smeary and uneven—by a second fillet 2in. wider 
than the first, nailed over it se as to cover the edges of the slates 
and hold them down. Each slate laps about 3in. over the one 
below it. Only half the number is required in this as compared 
with the ordinary method of slating, and no boards or battens are 
necessary. 

SreHR recommends very highly the use of sawdust in mortar as 
superior even to hair for the prevention of cracking and subsequent 

eeling off of rough casting under the action of storms and frost. 
Fis own house, exposed to prolonged storms on the seacoast, had 
patches of mortar to be renewed each spring, and after trying 
without effect a number of substances to prevent it, he found saw- 
dust perfectly satisfactory. It was first thoroughly dried and 
sifted through an ordinary grain sieve to remove the larger particles. 
The mortar was made by mixing one part cement, two lime, two 
sawdust, and five sharp sand, the sawdust being first well mixed 
dry with the cement and sand. 

At a meeting of the Industral Association of Moravia, held at 
Brunn, M. G. Ruckensteiner commented on the destructive influ- 
ence of pure animal and vegetable fats upon steam engines and 
boilers. These bodies are decomposed by the action of high-pres- 
sure steam, and fatty acids—such as the margaric, stearic, oleic, 
&c.,—are set at liberty, and attack the iron, as he has demon- 
strated in a series of experiments. He therefore recommends, as 
the only means of preserving machinery, the use of such minerals 
oils as boil at high temperatures, whereby wear and tear of 
machinery and the consumption of grease are reduced, Mineral oils 
do not contain fatty acids, are incapable of being decomposed, and 
do not form insoluble soaps. If they become mixed with boiler 
incrustation they diminish its tendency to cling to the sides of the 
boiler, and thus exert in this respect also a beneficial action. 

THE Tong-Yeou, a tree which flourishes in China and Cochin- 
China, produces in large quantities a fruit affording a capsule 
filled with rich, oil-yielding kernels. The oil allows itself to be 
readily extracted by pressure; it has a density of 09362, and 

osesses a number of remarkable properties. According to recent 
investigations, this oil dries more rapidly than any other known 
oil, a film of the same on a clean giass or metal surface becoming 
quite dry after several hours. One of its most notable properties 
resides in the fact that, simply under the influence of light, the 
atmosphere being excluded, it becomes solid. It likewise solidifies 
when warmed in the air; this last phenomenon, however, is of 
chemical nature, having its origin in oxidation. The attempt will 
be made it is said, to domesticate the Tong-Yeou in Algeria, where 
its valuable product will be more available for the purpose of 
commerce.—Papier Ztg. ii. 40. 

HARTLEY has made further examinations of the liquids contained 
in mineral cavities. He finds that the liquid carbon dioxide 
present, varies considerably—from 27°27 deg. te 33°7 deg. C.—in 
its critical point in different mineral specimens, often varying in 
different cavities in the same mineral specimen. The presence of 
this substance in sapphire and topaz leads him to the supposition 
that these minerals may have been formed by the action of alumi- 
num fluoride or chloride upon calcium carbonate at high pressures, 
producing alumina and carbon dioxide. Where water is also pre- 
sent in the cavity it would seem that the re-action had taken place 
in presence of moisture. As tothe diamond, the author thinks 
that this mineral is the result of the action of reducing agents upon 
very highly compressed carbon dioxide at temperatures above its 
critical point—a condition of things which suggests a new direction 
for speculation and experiment. 

Sanicyitic Actp, which Professor Kolbe has proposed as a 
therapeutic agent, as well as for the preservation of fruits, beer, 
&c., should, in order to be efficacious in its various app'ications, 
be crystallised and of absolute purity. The impure salicylic acids, 
which nearly always betray themselves by an after-taste, or a 
strange flavour, can be deleterious to the health of those employ- 
ing them. To assure oneself of the purity of commercial salicylic 
acid, dissolve a half gamme in five cubic centimetres of concen- 
trated alcohol, turn the clear solution into a watch glass, and 
evaporate slowly at ordinary temperature. The salicylic acid which 
is deposited forms around the border of the glass a beautiful ring 
of efflorescent crystals. This crystallisation is of the most perfect 
white, if the salicylic acid is very pure and several times crystal- 
lised ; it is more or less yellow if this acid has simply been preci- 
pitated. But, if it is brownish or brown, the tested acid, while it 
may appear white and attractive in powder, should be rejected as 
unfit for any purpose. 

In Dingler’s Polytechnic Journal will be found the results of a 

series of experiments made by A. Wagner on the production of 
rust upon slips of iron exposed to water containing various salts in 
solution, and in the presence of air free from carbonic acid, and of 
air containing that gas at various temperatures, and also in sealed 
tubes from which the ait had previously been expelled. Whilst 
= water in presence of air caused the iron to rust, this was 
ound to occur more rapidly if carbonic acid was present at the 
same time, and the production of rust was materially increased 
by the presence of the chlorides of magnesium, ammonium, sodium, 
potassium, barium, and calcium, the first-mentioned being the 
most active in this respect. Iron immersed in river water coucen- 
trated by evaporation was found to rust more slowly than when in 
distilled water, and whilst the presence of oils or fats greatly 
diminished the rapidity of rusting, it was found that alkalies pre- 
vented it entirely. A solution of chloride of magnesium, in the 
absence of alkalies attacked iron at the temperature of boiling 
water, but solutions of the chloride of sodium, potassium, barium, 
or calcium, were not found to do so. 

CENOKRINE is the name of a test-paper sold in Paris, for the 
purpose of detecting the fraudulent coloration of wines. With a 
genuine red wine the colour produced is a greyish blue, which 
becomes lead-coloured on drying. With magenta and other aniline 
colours, it turns a carmine red ; with ammoniacal cochineal, a pale 
violet ; with elder berries, the petals of roses, &c., a green; witl 
logwood and Brazil wood, the colour of dregs of wine; with Per 
nambuco wood and phytolacca, a dirty yellow; with extract of 
indigo, a deep blue, The manipulation required is very simple 
A slip of the paper is steeped in pure wine for about five seconds, 
brisk | shaken in order to remove the excess of liquid, and then 
placed on a sheet of white paper to serve as a standard. A secon: 
slip of test-paper is then steeped in the suspected wine in the 
same manner and laid beside the former. It is asserted that 
1-100,000th of magenta is sufficient to give the paper a violet 
shade, whilst a larger quantity produces a carmine red. The 
inventors of the test-paper, MM. Lainville and Roy, are also said 
to have discovered a method of removing magenta from wines 
without injuring their quality, a fact of some importance, if it be 
true that several hundred thousand hectolitres of wine sophis- 
ticaied with magenta are in the hands of merchants. 





MISCELLANEA. 


THE export of watches from Switzerland to the United States 
has declined 43 per cent. in the last year, a decline of 62 per 
cent. in the past two years. 

A NEw plan for protecting safes is to enclose them in wire 
netting, so cornected with a battery and bell that the division of 
ed portion of the wire ruptures a circuit, and the bell gives the 

arm, 

THE Avonmouth Dock, situate a few miles from Bristol, which 
has been nearly nine years in progress, and has cost something 
like £600,000, was opened on Saturday, the mayor and corpora- 
tion, and a large number of guests, being present at the ceremony. 


THE first arch of the reservoir for the supply of the university 
and city of Oxford with water was keyed in on Wednesday by Mr. 
Thomas Hawkshaw, C.E. This important work, which is situated 
at Headington-hill, about a mile out from the east of Oxford, is 
being carried out by Mr. Dickinson, of London. 


A NEw colour is being offered for sale on the Continent as a 
substitute for cochineal. It is known as Nopaline, which wrongly 
suggests its being prepared from the Nopal, the plant upon which 
the cocbineal insect feeds, ». Some samples, on examination, have 
proved to be eosine, whilst others are merely preparations of 
cochineal. 


Tue Times says, ‘‘ We understand that the Treasury has ap- 
pointed a departmental committee to inquire into the means of 
writing and of multiplying copies by mechanical contrivances for 
the purpose of official record and correspondence, several varieties 
of which have already been brought under the notice of the 
Government.” 

A CONFERENCE will be held on Monday, the 6th March, by the 
Society of Arts, for the purpose of discussing the provisions of the 
Patent Law Amendment Bill, now before the House of Commons. 
The subject will be introduced ina short paper by Mr. H. Trueman 
Wood, the assistant-secretary of the society, and resolutions will 
be proposed to the meeting for adoption. 


A MEMORIAL, signed by about forty of the leading Manchester 
firms, was sent in to the Manchester Chamber of Comwmerce this 
week, in favour of the consideration of the plan proposed by Mr. 
Hamilton Fulton, the engineer, accompanied by an able letter 
from Mr. George Hicks, for the Manchester tidal navigation. It 
seems that the movement in favour of the project is now likely to 
be brought to a favourable conclusion. The undertaking is, it is 
said, strongly supported by the principal merchants and others, 
who are prepared to find the necessary capital. 


Ix Krupp’s works there were 12,100 hands employed in the 
spring of 1875; in September, 1876, there were 9000, The wages 
for twelve hours were 4s.; now they are 3s. 4d. In the works of 
Horde in 1875, 2800 men were employed, who worked six double 
shifts every week; in 1876 there were 1500 men working five 
double shifts. The Gute-Hoffnung-Hutte, at Oberhausen, em- 
ployed in March, 1873, 7175 ; in October, 1874, 5876; in January, 
1876, 4142 hands. In the Bochum Steelworks 4600 men were 
employed in 1873, while in the first two months of 1876 the 
number was 2250. 

It is stated that the results attained in several localities where 
the electric light has been introduced have decided the authorities 
of the city of Milan to introduce the system for lighting certain of 
the principal streets and avenues. The proposition emanates from 
three gentlemen, MM. Allegri, Emanueili, and Soli, and their pro- 
position, after considerable deliberation on the part of a commis- 
sion appointed to study the system, has received the approval of 
the city authorities. The city has in consequence voted the sum of 
6000 livres for the carrying out of a thoroughly practical test, 
which will be made at the famous Cathedral place. 


Tue first carpet manufactory established in the United States 
was in Philadelphia, in 1791. The census of 1810, less than 
twenty years after, reported the whole product of the United 
States in this class of goods at 10,000 yarcs, of which 7500 yards 
were made in Philadelphia. The census sf 1870 shows that there 
were then 689 carpet factories in the United States, employing 
13,000 persons and 13,000,000 dols. capital, paying annually 
4,700,000 dols. in wages, and producing annually goods to the value 
of 22,000,000 dols. ‘The canvas of the carpet manufacture of 
Philadelphia, made by R. L. Knight, last July, shows that there 
were in that city 180 establishments, twelve employing 7325 hands 
and 1572 horse-power of steam, and producing for the year then 
ending 22,901,825 yards, valued at 13,929,392 dols. The number of 
power looms was 592, and of hand looms 3517. 


A NAVAL correspondent of the Western Morning News, writiug 
from Singapore with the date of February 1, says :—Captain 
Poland, of her Majesty’s ship Juno, is very ill. He had left for 
Hong Kong Hospital. Commander Anson, of the Magpie, comes 
down from Penang as senior officer. The Orontes was to have 
sailed on the 25th ult., but owing to a considerable defect in the 
high-pressure piston her sailing is deferred sine die. The high- 
pressure piston is badly cracked and split, and it has been replaced 
by the spare one; and, should that one give out during the passage 
home, the Orontes will be some months before she reaches ber 
destination. It is thought by naval men here that, considering 
how very defective the pistons appear to be—this is the second 
that has given out within five months—it is very injudicious to 
send the ship from Singapore round the Cape with no spare high- 
pressure piston. The Admiralty should eertainly have been com- 
municated with by telegraph. 

AccorpiNe to an official return of the Turkish Minister of 
Marine, published in La Turquie, the Turkish naval force is at 
present composed of—2 imperial yachts, 2 guns, 207 men; 6 iron- 
clad frigates, 87 guns, 2329 men; 9 ironclad corvettes, 44 guns, 
i249 men; 2 ironclact monitors, 14 guns, 90 men; 5 ironclad gun- 
boats, 10 guns, 225 men; 4 ships of the line, 154 guns, 2604 men; 
4 frigates, 165 guns, 1634 men; 7 corvettes, 108 guns, 1071 men; 
15 coastguard vessels, 47 guns, 845 men; 0 schooners, 12 guns, 
155 men; 4 cannon sloops, 8 guns, 188 men; 10 avisos, 42 guns, 
1359 men; 43 transport vessels, 66 guns, 4100 men; altogether 
116 vessels, with 759 guns, and 16,038 men. In course of con- 
struction are the ironclad frigates, Hamidie and Nusretie, and the 
ironclad corvettes, Peik Cheref and Burdj Cheref, in the ship- 
building yards on the Thames, a screw imgate in the arsenal of 
Ismidt. a corvette in the arsenal of Souda, and a corvette in the 
shipbuilding yard of Sinope. 


Tne Washington correspondent of the New York Herald says 
it is reported that, upon the completion of the negotiations now 
pending between Nicaragua and the United States for a treaty 
concerning the subject of the proposed inter-oceanic. ship canal, 
President Grant wiil be tendered the position of president of the 
corporation or company which, under the provisions of the treaty, 
will be authorised to undertake the work of the great canal. It is 
said this fact explains the sudden purpose recently formed by 
President Grant to go to Europe as soon as his term of office 
expires, the visit abroad being in the interest of the company, for 
whom he will be empowered to negotiate « loan amoung the 
capitalists of Kurope, the Rothschilds being already mentioned as 
the first to whom the project and an investment in its stocks or 
,onds will be recommended. In the course of the past eight years 
the President, both in official life at Washington and in relaxation 
at Long Branch, established relations of close friendship with 
many of those foreign capitalists either in person or with their 


partners in this country, and the intimacy thus formed is regarded 
as one of the many reasons that induced the selection of the 
President for head of the company as well as negotiation of capital 
in aid of the undertaking, not to speak of his honesty as a public 
man, and his energy and 
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ROTATIVE PUMPING ENGINE, 450-H P., STATE SALT MINES, SEGEBERG. 


HERRN W. RIEHN AND C. MEINICKE, GORLITZ, PRUSSIA, ENGINEERS, 
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PUMPING ENGINE AT SEGEBERG, 
[Continued from page 120.} 

The forcing set and two lifting sets.—The plunger pump is 
fixed 28 metres below the surface, and remains as already men- 
tioned always uncovered by the water, the water rising accord- 
ing to experience only to about 27 metres below the surface, and 
by means of the pumps in the first shaft the water level can be 
kept continually several metres still lower. The two rods of 
the upper lifting set are fastened by means of strong wrought 
iron straps and bolts to the main spear rod. The main spear 
rod is forked round the barrel of the force pump, and carried so 
far down between the first and second lifts of the lifting pump 
that the pump rods of the two lower sets can be attached to it 
by means of strong cast iron lugs. The sinking of the shaft is 
first carried on so far as possible without the pumps, which are 
not until then fixed in. It may be possible to sink to the depth 
of the first shaft (80 metres) before introducing the pumps. 
According to all appearance, 0 much space may be obtained be- 
fore the influx of water takes place that the upper lifting sets 
may be attached and got to work. Should, however, the water 
make its appearance before this depth is attained, it may be 
kept down to 46 metres below the surface by means of the pumps 
in shaft No. 1, which leaves sufficient space below the forcing set 
to insert the lifting set and to get them to work. In the most 
unfavourable case, therefore, the shaft must be sunk from a 
depth of 46 metres below the surface with the assistance of the 
new engine, to meet which, indeed, the whole arrangements have 
been designed. Since the depth of the shaft below the forcing 
set is too great for a single lift, the raising of the water is 
effected in two lifts, the lower lifting sets raising the water to 
the upper. The vertical arrangement of the pumps was so de- 
signed that above every set there was sufficient room to draw out 
quickly a suitable length of rod, and in case of necessity to be 
able rapidly to withdraw the bucket and valves—for repacking, 
&c.—from the top. In the horizontal arrangements of the 
pumps, &c., it was required to leave sufficient room for a winding 

vision and a ladder way, and also that these two divisions 
should not be covered by the engine. 

A depth of from 105 metres to 110 metres can be sunk with 





the aid of the upper lifting sets, they are then raised into | to whicha leathern hose is attached, which as the pump sets are 
position, and fixed there, and the lower lifting sets will | gradually lowered, rests in the outlet box or channel. When it 
then be attached. Each lifting set consists of the following | is required to attach a new piece of piping, the outlet piece is 
parts :—(1) The windbore, which rests upon the bottom | removed, the new piece fixed on, and the outlet piece attached 
of the shaft; (2) the suction valve box ; (3) the bucket pipe or | to the latter, when the pump is again ready for work. The 
barrel ; (4) the packing chest, for getting at the buckets for ascending piping is made in lengths of 8 metres each, so that 
packing, &c.; (5) the connecting pieces for the lowering rods. | for every 3 metres the shaft is sunk, a new length requires to be 
To this latter is attached the ascending iron piping, which is | added. By having wrought iron ascending pipes fastened 
made of wrought iron. Each lifting set is provided with two strong together by means of angle iron, the use of stuffing boxes and 
wrought iron lowering rods. At the upper end of the rods the | telescope tubes, which occasion so much annoying trouble and 
lower pulley block is attached, the upper pulley block being attached | work, has been avoided. 

to some of the crossbeams in the shaft. A strong wire rope| The forcing sets consist of the following parts :—(1) The bed- 
passes over these pulleys, the loose end of which goes to a strong | plate, which is hollow, and through which the water flows into ; 
windlass, by means of which the pump sets can be raised or | (2) the body of the forcing pump containing the suction valve ; 
lowered asrequired. The pipes of the lifting sets in the neigh- | (3) the upper valve box of the forcing set; (4) the plunger ; 
bourhood of the loose pulley blocks is guided between wooden | (5) the connection of the plunger to the rod. Each valve has 
guides. The windbore is constructed strong enough to with- | four leather lids, which likewise close tight on their seating with 
stand the effects of blasting at the bottom of the shaft. The | leather packing. Although not necessary, the forcing set is so 
wrought iron doors ‘of the valve boxes are stiffened by cross | arranged that the valves can be lifted out from the top of the 
bars, and fastened up with strong bolts. The doors are made | piping. 

water-tight with india-rubber packing. The lids of the valves in the plunger pump are also made 


packing of the buckets consists of a leather rim ; the lid of the 
valve isalsoof leather ; the valveseating is also packed with leather. 
Should the withdrawal of the valve be attended with difficulty, 
owing to the leathern packing fitting tight, another material will 


The valves and buckets are constructed of wrought iron ; the 
be used to replace it. The bucket pipe of the pump is 4 metres 


of wrought iron, and strengthened with angle iron riveted to 
them. Here, also, care has been taken to preserve as much as 
possible the circular form in designing the plunger pump, and 
to have the castings of an equal thickness throughout. The 
separate pieces of piping of the forcing set are made of boiler 
plate, and have each a length of six metres ; the flanges are made 


in length. As the engine has a stroke of 1°5 metre the rods | of strong angle iron. The holes in all the pipe flanges are 
must be lowered every 1°5 metre. The same model is used for | square and made to a template; the joints of the pipes are 
both the packing chests above the buckets and the suction valve | made tight by inserting india-rubber rings, and for this purpose 
chests, and in both of these the circular form has been preserved | the flanges are turned. In order to equalise the work of the 
as far as possible, Each separate portion of the lower lying | pumps let-off cocks have been fixed in suitable places both on 





rods has a length of 6 metres, and for making intermediate | 
lengths several shorter pieces of 3 metres in length are used. | 
The connection between the several lengthsis formed by two short 
flat links 0°8 metre in length and fastened with strong eye- 
bolts. The cast iron lugs between the lowering rods and the 
pipe sets insures the proper relative positions of each. 

The ascending pipes have flanges of angle iron, and are butt 
riveted. The top piece of piping has a horizontal outlet piece, 


the lifting and forcing sets. 4 
The spear rods of the pumps are made from Saxony pine of 
the best quality; pine could have been obtained nearer and 
cheaper, from the neighbourhood of Lubeck and Hamburgh, but 
it is not worth much for making pump rods of. There 
were no objections from the first to the use of wood for the 
bucket rods, and the use of wood for the main spear rods seemed 
quite justified from the money point of view, since the engine 
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will be quite superfluous after the shaft has been sunk and 
tubbed, which operations will not occupy so many years that a 
renewal of the rods will be necessitated. The connections of the 
lifting rods are made by flush joints, with long strong wrought 
iron searves, the whole firmly bolted together. Such a connec- 
tion is easily loosened and readily re-made—a point of consider- 
able importance in connection with sinking operations. Each 
lifting set has a cast iron pipe inserted in the first and last third 
of its length, in which the bucket rod is guided vertically by 
wooden guides. The separate pieces of the main rod abut each 
other every 3 to 34 metres, and are fastened together with iron 
scarves and bolts and rectangular dowels of oak. The lugs con- 
necting the bucket rods and the main spear rods are fastened in 
@ similar manner to the main spear rod. The bucket rods are 
attached to the lugs by a single iron scarf and bolts, the rods 
being held simply by the friction on tightening the bolts. This 

ment is for the purpose of readily loosening or attaching 
the rods should anything happen to the pumps. The shaft beams 
by which the pumpsaresupportedare of strongsoundcak. Thechief 
support for the forcing set consists of 10 balks 0°4 metre high and 
0°36 metre broad. The top pulley block for lowering the upper 
lifting set is fastened to this support. The top pulley block for 
lowering the lower lifting set is attached to balks. If any indi- 
cations of weakness, vibration, &c., are noticed the supports are 
at once stiffened and strengthened by wedging props against the 
sides of the shaft. The guides serve also as catch props, and for 
this purpose are made to fit by packing. These catch props 
serve to limit the downward motion of the rods, and any sudden 
excess of the stroke upwards, from accident, &c., is prevented 
by a strong catch under the balance-bob end of the balance 
beam. 

The engine is shown at page 144. A represents the large 
cylinder, A, the large piston, A,, the exhaust pipe, B the 
smaller cylinder, B, the small piston, C the standard carrying 
the large cylinder, C, the bed-plate of the smaller cylinder, D 
the fiy-wheel, E the beams for carrying the cylinder bed-plate, 
H H the balance bob and the balance beam (page 145) J 
the air pump, J, the feed-water pump, K the condenser, 
K, the condensed water reservoir, K,, feed-water warmer 
in the exhaust pipe, L the main spear rod, L,, links 
connecting the balance beam end and the crosshead, Q 
the crosshead guides, Q, the crosshead, R the crank, 
R, the connecting rod, W the fiy-wheel axle, H main steam 
pipe, W, main stop valve on the engine, W,, hand gear for 
warming the engine, X the steam pipe from the small cylinder, 
X,, steam passage for allowing the steam to enter above the 
piston in the large cylinder, Y the large plummer block for the 
fly-wheel axl¢, Z plummer blocks for the axle of the balance beam, 
@ the steam valve for the small cylinder, 8 the steam valve 
for the large cylinder, y equilibrium valve for opening the com- 
munication on both sides of the piston A,, } exhaust valve— 
opening communication with the condenser. 

Aswill be seen from the engraving, then, both cylinders rest upon 
a bed plate of cast iron having eight ribs. The lower cylinder rests 
directly upon this bed plate, the larger cylinder, however, indi- 
rectly being supported upon a cast iron standard, which is tirmly 
bolted to the bed plate. The bed plate is supported by and 
firmly fixed to wrought iron beams which are placed across the 
shaft mouth. The cylinders, cylinder covers, &c., were 80 


designed that the pistons could readily be withdrawn from above | 
The two cylinders have one piston- | 


and examined if necessary. 
rod in common, to the end of which a strong crosshead is 
attached. The crosshead is attached directly to the pump rods 
and by means of a forked link to the balance-beam. The cross- 
head guide blocks slide in guides which are fastened to cross 
beams riveted to the large beams carrying the cylinders. 

(To 
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LETTERS TO THE EDITOR. 
(We do not hold oursecives responsible for the opinions of our 
correspondents. ) 





THE 
Srr,—Referring to your ren 
the above subject, you say that t ridge 
been built twenty years, but has not beex 
rails having been removed 

The bridge in question is sufficier 
each rail being supported by a gird 
which were broken as described 
tion that two pairs of them have about 
others. Eight of there 
which the whvle of the 1 
pair which broke we 
used for a siding, an 
between Beckenham an 
that the bridge, instead of not being used, has a very heavy tralfiic 
to withstand. 

I may add that a memorial for widening the highway and 
improving the bridge has been larzely signed, aud will shortly be 
presented to the directors of the London and Brighton Railway, 
when I trust they will see the necessity for rebuilding the brid 

South Norwood, 19th Februar H. Parks, j 

THE RIVER WEAVER APPOINTMENT. 

Sir,—THE ENGINEER of the 9th inst. con 
“M.L C. E.,” stating that the River Weav 
advertisement for an engineer, announced 
member of the Church of England. 
the authority of ‘the cou 
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red a letter, signed 
Trustees had, in an 
tbat he must be a 
The statement was made on 
paper of Cheshire ;” but, on refer- 
ring to the advertisement issued by the trustees,“I find no such 
requirement, Neither has the Chester Chronicle nor the Chester 
Courant—so far as I can learn—made such a statement. 

Has your correspondent mixed up this matter with the bill which 
the trustees have before Parliament, authorising the borrowing of 
more money, and the rebuilding of the church at Winsford out of 
the funds under their control ? J. OC. W. 

2, Sergeants’-inn, Fleet-street, E.C. 

STRENGTH OF RIVETED JOINTS. 

Sm,—Mr. Longridge’s report, and your article thereupon, 
in your last issue, both seem to show that, as you say, 
engineers are not fwly informed as to the state of know- 
ledge on this subject. I can hardly, however, imagine 
any one holding that the strength, say, of a single riveted 
lap joint must be in all cases exactly 56 per cent. of the solid 
plate, when it is obvious that it can be reduced to anything you like 
by simply increasing the distance between the rivets. It is compara- 
tively little use knowing the percentage of strength of any parti- 
cular joint unless we have reason to believe that it is the strongest 
joint that can be made with that particular thickness of plate and 
disposition of rivets. Thus Mr. Longridge argues that chain 
riveting is stronger than zig-zag riveting, because a chain riveted 
joint showed a higher percentage than a zig zag joint of greater 
pitch ; but the strength of a zig-zag joint depends greatly on the 
distance between the centre lines of the two rows, and as this is 
not given it is impossible to say whether the zig-zag joint had a fair 

ial, As a matter of fact a zig-zag joint may be made just as 
strong as a chain joint, but it then requires a greater width of butt- 
plate than the other, and is so far inferior to it, 
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All the main points connected with riveted joints were con- 
sidered and worked out in a paper read by me before the Institute 
of Mechanical Engineers in 1872, so far as the then existing infor- 
mation allowed. Further experiments are very desirable to setcle 
them more completely, but they should be made ona definite plan. 
I have, in conjunction with Mr. R. H. Tweddell, urged repeatedly 
on the Institute of Mechanical Engineers that they should devote 
to these some small portion of their surplus funds, but hitherto 
without success. I should be very glad if the boiler insurance 
companies could now be persuaded to take the matter in hand. An 
expenditure of £200 or £300 would, I believe, be amply sufficient 
to obtain the results required. 

I will only add that I shall have great pleasure in forwarding a 
copy of my paper for the perusal of any gentleman wishing to pursue 
the subject a will favour me with his address. In conjunction 
with it may be read a series of articles on the subject in THE 
ENGINEER in 1874. WALTER R. BROWNE, 

Bridgewater, February 27th. 





THE BOARD OF TRADE, LLOYD’s, AND MARINE ENGINES. 


S1r,—Your recent article on “‘The Board of Trade, Lloyd’s, 
and Marine Engines,” was so decided, that I should have thought it 
barely possible to have misunderstood it. 
I have totally mistaken the purport of that article, I shall, with 
your permission, enter a little more into detail regarding it, aftor 
which I shall gladly leave to yourself and to your readers to decide 
whether or not I merit the compliment you have paid me. 

I propose to show, first, what appears to me to be the fair scope 
and tendency of your recommendations. Secondly, that such 
action as you recommend is uncalled for ; and, thirdly, that it is 
impracticable. 

In the first place, then, permit me to make the following quota- 
tion from the article under discussion. In speaking of Lloyd’s 
form you say, *‘ It will be seen that not one scrap of information 
is supplied here as to the particular design of the engines or 
boilers. Now this is precisely the matter in which both the 
Board of Trade and Lloyd’s are to blame. For example, no ques- 
tion is asked as to the probable efficiency of the boilers used... . 
Not one word is said by either party, nor is a question asked, as 
to how the air and circulating pumps are worked. Now it is not 
unusual to drive them off one engine only. If that engine breaks 
down the other is useless, whereas if either of these pumps can in 
an emergency be used as an air pump, and the surface condenser 
worked with a jet, then so long as one engine is available the ship 
can proceed under steam. Again, how many vessels are there 
afloat in which the snapping of the gudgeon of the single air pump 
lever would deprive them wholly of the aid of steam?’ We might 
call attention to dozens of deficiencies in such an examination as 
that actually made. For example, not one word is said in the 
circular before us as to the way in which the engines are bedded— 
whether in wood packing pieces or on iron kelsons, Again, is 
there a word about the fitting of the link motion? Are we told 
whether the piston rods are tapered into the piston only, or if they 
have a good coilar for the piston to bear against? Is there a word 
about the packing or arrangement of the surface condenser tubes ? 
If these last are vertical, how are the lever ends got at? Does the 
donkey pump form the hotwell? Are there any cast iron pipes 
about the boiler, and if so, which? The form as it stands is little 
more than a farce, but it is deemed quite sufficient for Lloyd’s 
Registry.” 

Can such action as you have here indicated be called negative ? 
For example, would the negative information that a link motion 
; was improperly fitted be of any value, unless the surveyor were 
prepared with positive information as to the best mode of fitting 
it? And what would be the precise value of the best arranged 
link motion if the strength of its parts were doubtful? It is very 
| evident that if any public body is prepared to make such an in- 
| vestigation into the merits of marine engines as you here 
| recommend, it must of necessity be prepared to point out, not 
| only the best arrangement of each detail, but the best proportions 
| to be adapted for each part, and what is this but to be prepared with 
**a design of engine which shall be as near perfection as possible.” 
| No one will say of the Board of Trade rules for boilers, or of Lloyd's 
| rules for ships, that their effect is negative. They both profess to 
| show how perfection may be attained; and I think the language of 

your article, whatever may have been your intentions, fairly 
entitles me to say that the action you recommend could not be 
carried out without the adoption of rules similar in principle to 
those just referred to. 
| I now come to show, secondly, that such action is uncalled for. 
When Licya’s rules for the construction of iron ships were first 
published, iron shipbuilding was in its infancy, and the rules must 
have proved of great value to those just entering, and to those 
who have since entered, upon the business of shipbuilders, But is 
there any comparison between the condition of iron shipbuilding 
at that time and that of marine engineering at the present d-y? 
ill less can it be said that such rules are required, because marine 
engineers do not, as a rule, design and construct perfectly safe 
engines. But you seem, Sir, to have a special dread of engines in 
which the pumps are all worked off one engine, and of those in 
which the circulating pump cannot be made to act as an air pump. 
This arrangeme.t is one which is almost exclusively used on the 
Clyde in engines up to at least 250 nominal horse-power ; and surely 
this speaks volumes forthe confidence it has inspired. It is incre- 
dible that engineers of the highest standing would go on making, 
and shipowners continue to accept, an arrangement so doubtful as 
you assume this to be. Is the pump gear peculiarly liable to 
tailure? If so, then surely its sufficiency can be put beyond suspi- 
cion by ample proportions of parts. But if this gear be no more 
liable—I hold it to be less liable—to failure than any other part 
,; of the structure, then one might as well insist upon every steam 
vessel being fitted with twin-screws, or that single boilers must be 
| very decidedly unsafe. In fact, the duplications to which such an 
idea would Jead are endless as well as absurd. 
But, thirdly, I have to show that such action as you recommend 
| 
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is impracticable. I hinted in my last letter that difference of 
opinion amongst engineers would alone prevent the harmonious 
adoption of a set of rules for a standard or ideal engine. I need 
only point to Lioyd’s rules as an example. Are all shipbuilders 
and shipowners agreed that these rules are perfect? Are there no 
other registries whose rules differ materially from those of Lloyd’s? 
And is it not the fact that all the principal transatlantic mail 
steamers are built according to the ideas and rules of their owners ? 
The answers to these questions will show that engineers, ship- 
builders, and shipowners only conform to rules when compeiled by 
circumstances to do so; and this, not because of a desire to evade 
the rules, but rather because each thinks himself possessed of 
superior information to that contained in the rules, Then, curi- 
ousiy enough, you yourself supply a striking instance of this 
difference of opinion in matters which might be considered beyond 
dispute. You say in your article on safe marine engines: ‘* The 
Board of Trade authorities are justified in interposing in questions 
of design thus far. They may refuse to grant a certificate when 
the design involves defects likely to endanger the safety of 
passengers, no matter how perfect the workmanship and the 
actual condition of the machinery, always provided that 
there is no room for doubt as to whether that which the 
surveyor assumed to be a defect is or is not one. For example, 
the surveyor would be justified in refusing a certificate if he found 
that a boiler had furnaces 3ft. in diameter and 10ft. long made 
of Zin. plates unsupported by any strengthening rings, the pres- 
sure being 60 Ib. on the square inch. If such a boiler was well 
made it would probably stand a water pressure of 1201b. to the 
square inch, but it would not be proper to pass such a bviler for 
service under the stated conditions.” It is here laid down as 
beyond dispute that such a boiler would be absolutely unsafe at a 
working pressure of 60 lb, per square inch; but I venture to say 





that not one of the boiler insurance companies would refuse to 
insure such a boiler, and that even the Steam Users’ Association 


But as you believe that | 








would guarantee it as safe at the pressure named. Now if it be 
possible for such a wide difference of opinion to exist on a question 
which you confidently assume to be beyond dispute, how can it be 
expected that engineers could agree upon the thousand and one 
knotty questions in marine engineering ? 

But if any further arguments are necessary I cannot do better 
than refer to the quotation contained in my last ; and I repeat that 
this quotation expresses the views of all who have carefully con- 
sidered the whole subject. 

Your correspondent ** Shipowner” will find that the preceding 
touches upon some of the questions he raises. Any attempt 
to answer his other questions would only lead to a useless 
discussion of possibilities, whereas I, in common with many of 
your readers, would much prefer a statement of such actual 
facts, in connection with marine engines, as his practical ex- 
perience as a shipowner will enable him to furnish. So far from 
admitting, as ‘ Shipowner” would have it, that in this question, 
the onus probandi of necessity rests with us, I think, on the con- 
trary, that it is very obvious that the advocates of interference by 
the Board of Trade and Lloyd’s, are bound to prove—First, that 
a strong necessity exists for such intervention as they propose ; 
secondiy, that their proposed measures are practicable ; thirdly, 
that if practicable, they are likely to prove effectual in 
attaining the desired end. When those three points have been 
clearly established I shall willingly agree to the proposed change. 
Although, Sir, I have ventured to express my dissent from your 
opinions upon this subject, 1 do not yet feel my case to be so hope- 
less as to necessitate any descent to the depths occupied by your 
correspondent Mr. J. P. Smeaton. As his letter is even less to 
the point than it is courteous, I shall only notice it by saying, that 
being neither a shipowner, nor connected with the manufacture of 
marine engines, it is scarcely possible that my opinions have been 
dictated by any ‘‘ fear of all surveyors, Board of Trade and other- 
wise; and further that never having even heard of Mr. J. P. 
Smeaton until now, the frequent conversations he professes to 
have had with me have as little foundation in fact as has the 
friendship he claims. H, MacCoun, 

65, West Regent-street, Glasgow, February 26th. 

—_—_—_—_— 


S1r,—I am an old sea-going engineer, one of the old school, and 
I am case-hardened with scouse and weevilly biscuits ; Iam work- 
ing on shore now in an old marine shop here. I saw your long 
piece on marine engines, and the letters on the same in your last 
week’s print. Iam not much at pen work, so you must excuse 
my bad writing, but I ken something about a marine engine, and 
I think I can tell you how marine engines are so like a soo with 
ane lug. Well, itis just because them chaps who are our managers 
ken nothing about the life of an engine at sea, and have never 
been at sea to find out what an engine should be; they are just 
drawing-office chaps with all their engineering on the outside like 
a Highlandman’s kilt, and a few figures in their mouths, with a 
good smatter of talk, I have wrought in my time in most 
of the largest machine shops in the north; now in none of those 
shops were the managers up to sea-life, and it is the same now. I 
say ourymanagers area kind of ‘‘wersh” engineers; they can drawa 
bit, talk a bit, act the gentleman a bit, wear a long bell-topper on 
their heads, and look serious, but they have never been at sea, or 
put in a dog watch with the half of the furnaces drowned out, and 
oft. of water in the bilges, with a hot crank pin to keep them 
lively. How can you expect such men to make an engine? 
I’m leading some now, such as you mention, one air-pump to one 
cylinder, the circulating to the other, but you cannot make it into 
an air-pump, and it could be very easily done; but you see the 
masters must make a profit, so you must not be too hard on them. 
It is all through ignorance it is done, and the Board of Trade 
men can’t help them—for they are worse. Their masters in 
London, they tell me, are all papier-maché chaps who get big pay 
for doing nothing, and who have never been at sea either; so how 
can you expect better engines when such folks build them, and 
such folks pass them?’ You cannot. No more at present from 

Greenock, Feb. 27th. Sanpy McNas. 

REPAIRS AT SEA. 

Sin,—As it may interest some of your many readers to know 
what can sometimes be achieved under difficulties arising from 
failures of machinery at sea, I send you the following statement of 
facts :—--Towards the end of the year 1853 the Pacific Steam 
Navigation Company’s steamer Valdivia sailed from Liverpool for 
the Pacific, the termination of the voyage being Panama. The 
vessel was of about 600 tons register, having oscillating geared 
engines of about 120-horse power nominal, driving a two-bladed 
Griffiths screw 10ft. in diameter, fitted with an arrangement for 
varying the pitch at sea from the deck, should it be desired to do 
so. The Valdivia was built and engined by Messrs, Caird and Co, 
of Greenock. 

The voyage was successfully performed as far as Callao; when 
leaving that port, however, boti blades of the screw were carried 
away by coming in contact with a mooring buoy. In consequence 
it was decided to complete the voyage under sail, as the ship was 
full brig rigged and light, and it was supposed that even with 
the variable winds prevailing near the coast, the distance to the 
bay of Panama could be covered in about fourteen days. Nearly 
five weeks after sailing the Valdivia was more than 400 miles from 
the end of her voyage, calms and head winds prevailing, provi- 
sions and water getting low, and the whole position rather an 
anxious one, as the ship was too far from land to be in the track 
of the company’s south-bound steamers, and too near the coast for 
sighting sailing vessels. To keep the engine room staff employed 
a complete overhaul of the engines had been effected, and from 
time to time they had been turned round by hand. One Sunday 
morning, upon looking over the stern, it was noticed that one of 
the shanks of the broken blades had fallen from the socket in the 
centre casting, the spherical casting of which had been carried 
away with the blades. The empty socket suggested the idea of a 
temporary blade, and as action was becoming necessary, it was 
determineil to extemporise a wooden one, and at least make an 
effort to advance. No time was lost, and a blade was made out of 
the materials at hand, A central staik of oak was built upon with 
3in. plank, well strapped with iron bands front and back and 
bolted through. The lower portion of the oak centre-piece was 
made to the diameter of the hole in the old screw centre, and the 
blade when finished was, roughly, 4ft. high and 3ft. wide, The 
shank was of course the weak part, but for this there was no 
help, the diameter of the hole it had to go into being arbitrary. 
After waiting three days for a calm the time arrived for the expe- 
riment to betried, All the weight available was placed forward 
so as to trim the ship by the head, and two loaded gratings were 
slung over the stern, one on each side of the rudder post, 
submerged about 3it. below the surface. The buoyancy of the 
blade gave great trouble; but not to weary you with details, it was 
at length driven into the socket, the angle of pitch being set at 
about 12ft.; a shackle was secured in the back and front pieces 
of the blade, and a piece of a funnel stay with its stretching screw 
was made fast to one shackle, passed under the shaft up to the 
other, and then connected slack, to be taken up by the straining 
screw. After eight hours’ labour the work was ready for trial, the 
stages were drawn up, and steam raised, and at sundown of that 
day the engines moved ahead dead slow. The multiple of the 
spur gearing was 23 to 1, and it can be well imagined with what 
anxiety the result was looked for. The ship slipped through the 
water at a rate of 2} knots per hour, and this speed was maintained 
throughout the night. In the morning the engines were stopped 
and the blade examined; all ssemed well, a few turns of the 
straining screw only being required. The voyage was pursued 
until within 120 miles of Panama, when the blade was carried 
away, and it came on to blow, which it continued to do for three 
days, during which time a second blade was made and put on when 
the weather sufficiently moderated ; the experience gained with 
the first enabling this to be done in a much shorter time. By 
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going overboard twice in the twenty-four hours to tighten the 
screw in the chain, the blade took the ship to the horage off 


rather than curtail its sound principle, the very essence of our 
tional life. 





the Island of Taboga in the bay of Panama, creating much 
astonishment, as she had been given up for lost. I need scarcely 
point out that it was the peculiar construction of the propeller 
which alone allowed the application attempted to be described in 
the ery oo sistement to be carried out, as it was, suneeneeesy. 
I must apologise for this trespass upon your valuable space with a 
mere outline of what, atleast to those on board the Valdivia, 

was on important operation. A.LC.E. 
London, February 26th. 
THE PATENTS FOR INVENTIONS BILL, 1877. 


S1r,—-I have read the above bill, and your able article upon it, 
with considerable interest; but there are one or two important 
features with which your article does not deal ; and having myself 
taken out many patents, and had experience of litigation respectin, 
them, and of their actual working under the existing law, I sh 
be obliged if you will insert these few remarks in your next issue, 
as I fear the interests of the inventor are likely to be seriously 
jeopardised if the new Act becomes law in its present form. 

he points I take exception to are as under :—(1) In section 11 
of the Act, it is provided that the commissioners are to make 
public the specifications and the examiners’ report. This it 
appears to me is calculated to lead to all kinds of opposition and 
vexatious litigation. (2) In section 11, the examiner has to 
report his objections—if any—to the specification and his view 
as to novelty, and this report is to be made public. This I 
consider a most dangerous clause, putting almost boundless 
power in the hands of a man whose examination must be most 
cursory to say the least of it, who cannot possibly enter into the 
inventor’s view as to nice and minute, though often important, 

»oints of novelty. The examiner ap to me to have a right, 

y his report, to irreparably damage the invention, if still persisted 
in; and it is only reasonable to expect that the examiner will be more 
or less biassed by the name attached to inventions, as he would 
hardly like to run the risk of refusing a reputed engineer, while a 
new man, deeply as he may have studied his subject, might be 
deprived of his monopoly. (3) Clauses 13 and 14 appear to me— 
and I speak not without some experience of the wor of these 
things—to open up endless opportunity for litigation “a delay. 

But I will not trouble you by further dealing with clauses in 
detail. The whole case appears to me to lie in a nutshell. What 
do inventors want? Cheap, effective, and sufficient protection for 
inventions; and wherein does the present law failin these respects? 
First, as to cheapness, the modification of fees suggested by the 
new Act goes far to meet the requirements, I should, however, 
suggest, say, half the present initial fees, and £30 stamp dut 
every third year for seven periods of three years each, I thin 
this would meet all requirements, and it is simple. This point, 
however, legislators are doubtless well able to deal with. Second, 
as to effectiveness, Now the responsibility of this should rest 
not with the department, but with the inventor. By “ effective- 
ness” I mean that when a fee is paid for protection that protecti 
should be Lond fide, so far as the grantors can make it so. Many 
inventors get protection for a precise repetition of what is already 
pees in the Patent-office, and such protection is utterly 
; effective, and it is notright that that department should be paid 
or it. 

It appears to me that it would meet all the requirements of the 
case if the examiner brought before the intending patentee such 
previous specifications as in his opinion interfered with the claims 
made ; if, after this, the inventor still chooses, with or without 
some iment of his specification, to proceed, he does so at his 
own risk, and can have no cause of complaint, 

Novelty is a very wide term, and should be confined strictly to 
the avoidance of repitition of the existing specifications in the 
Patent-office. Thirdly, my last pointisasto ‘‘ sufficiency,” and thisis 
partly covered by the extension of duration of the patent; but I 
must add that if in addition to this our legislators could give us a 
simple means of conducting disputes about patents, by a special 
court of arbitration or otherwise, they would confer an inesti- 
mable boon on the patentee, and on the public. I fear I am occupy- 
ing too much of your space, but I will only add in conclusion that 
there are valuable clauses in the present patent law, which if pro- 
perly worked, in conjunction with a reduction of cost and power 
or extending time, would go far to meet all the requirements of 
the inventor—and I, for one, shall be sorry to see the old law, 
which with all its defects has done so much for so many, and the 
worst features of which are at any rate well before us all, com- 
pletely swept away, when such simple amendments are all the 
inventor really asks for. Jvuiius F. M. Potiock, M.I.M.E. 

Pollock and Pollock, Longclose Works, 

Leeds, Febuary 20th. 


S1r,—The full discussion of the Patent Bill is now in such com- 
petent hands, that without doubt it will be well crushed before 
the few particles of value it contains are extracted from such 
refractory materials. I can therefore only desire, as an inventor, 
to add to the general din of criticism the suggestion of a serious 
consideration, which I have not. so far, seen noticed by others. 
The thought arises out of the matter of the fees, for since the 
Treasury has appropriated these, they are often spoken of as a tax 
upon inventors, and this term seems to have drawn people away 
from seeing the real essence of a sound patent system. These fees 
are not in any way a tax, unless it be in the sense of a tax on 
patience or common sense, as often used. They are the price 
charged by the State for a privilege to lay a special burden upon 
certain sections of the public. But this is nota tax either. It is 
a burden voluntarily assumed by the users or consumers of the 
article under patent protection, provided they deem it useful. 
Thus the test of adoption is utility, which is, of course, the proper 
end and aim of all systems. 

We thus see why the authorities are so anxious to disclaim 
seeking any condition of utility. The fact is, that though they 
might pretend to make novelty a condition, they dare not touch 
the other. Even if possible, it would involve a gross usurpation, 
as I will now pees out, of a popular right. This brings us to the 
very root of the British system, which, with all its faults, is still 
the best in existence. In practice, no fallible examiner meddles. 
Any previous examination would imply a guarantee, unless actu- 
ally disclaimed, asin France. But with us the inventor takes the 
patent at his own risk, and appeals direct for support to the par- 
ticular section of the public who may require his Caine. He 
resorts to a atogg tribunal, who are nearly infallible as com- 

red with others, because they really know—and they alone can 

now—what they want. Thus then he reaches the only competent 











judges of merit, and wins his reward by their suffrage. There 
arises, in fact, a test as a degree of universal suffrage on the subject. 
Next comes the justification of the d tecti 





P This 
rests also with the public, which affords the equally sure test of 
competition by rivals. Upon their coming forward, the right of 
protection resolves itself into a question of prior employment, 
and it ought to be only one of prior employment, not in thought 
merely, but in actual practice, questi then b those 
of fact, or of date, or of identity—all of comparatively easy 
solution before the ordinary tribunals, whose proceedings would 
be ex post facto, not a priori—by proofs, not by speculation. 

Thus viewed, it is plain that the effect of this unsound bill—if 
effective at all—would be to withdraw from each section of the 
public its present privilege of voting what is meritorious, and from 
the public at os ee represented by rival inventors—its present 
tgs of deciding whether the protection was justifiable or not. 

e attempt to institute — examination is a first move 
towards the destruction of this healthy principle, without which 
the system would soon degenerate into the old ways of favouritism 





and hurtful monopolies. It would, at all events, become at once 
liable to that suspicion. At it we have a system which is 
almost self-acting, and we endeavour to improve and extend 





As to the amount of the fees, from which I started, I will only 
say that they are a most impolitic source of revenue, and that 
they must necessarily exclude, as contributories to national pro- 
gress, the very men whose practical experience often renders—and 
certainly would render—their contributions the most valuable. 

Wm. TicHE HAMILTON. 

Upper Rathmines, Dublin, February 27th. 





PRIME COST. : 

Sir,—Replying to the first query of ‘Prime Cost,” I think the 
general practice is to charge a certain amount against the machine 
while at work ; and that the charge to which the second query 
refers is covered by the fixed percentage for depreciation and 
interest on capital, z ; 

You have done a good service to all manufacturers in opening 
your columns for the ventilation of prime cost questions, I believe 
that many firms fail to succeed because their costs are calculated 
upon a false basis. ; 

6, Buxton-street, Seedley, Salford. 


THAMES FLOODS, 

S1k,—It has often occurred to my mind that the whole surface 
of the ground within the ‘London Basin” is slowly subsiding, 
possibly from the constant pumping going on in the innumerable 
deep wells now existing. Ido not know whether records are kept 
of the highest marks actually made by the tides ; if so, a tabulated 
statement would be interesting to many concerned in waterside 
property, and indirectly to all Londoners. It would seem strange 
that all, or nearly all, the wharves, new as well as old, should have 
been built so low as to be flooded at every tide which rises a little 
above the ordinary mark, and this seems to point to the truth of 
the suggestion I have made, 

This wharf, in which Iam writing, was built some fifty years 
since by a clear-headed experienced man, who no doubt fixed the 
level of the ground-floor which was to be filled with grain at what 
he considered a safe height above high-water mark. Since the 
premises have come into the occupation of my family, now some 
thirty years, we have had to raise the waterside door sills three 
times; they are now 2ft. 3in. above the floor line, and the Metro- 
politan Board has just told me to raise them Gin. more. If my 
case were singular I should attribute it to local causes, but the 
same remarks apply to both sides of the river, and for a consider- 
able length of the stream, It seems to me that the only test of 
the truth would be to check the t levels against those of the 
Ordnance Survey—say from St. Paul’s to some point outside the 
London Basin. JAMES VOGAN. 

Mill Wharf, Mill-street, Dockhead, 8.E., 

February 27th. 
DEEP WELLS, 

Sm,—However much it may be desired by the general public that 
the water supply of the metropolis may be improved, it is also 
evident that the water companies have no desire to this end by 
seeking for it where nature intended it should be found, while 
they are allowed to draw their supply from the cheapest source, 
The large number of wells sunk in and around London into the 
chalk formation prove that a very large quantity is derived ; and 
although many of them from time to time have been deepened, 
still the quantity remains sufficient in very many instances. Iam 
aware that westward of Holborn Valley the wells have failed very 
rapidly, For instance, the Trafalgar-square wells at the breweries 
of Messrs. Coombe and Delafield, Meux, Reid, &. The Messrs. 
Meux, whose well for some time past has failed to supply the 
required quantity, in the year 1872 determined to bore, hoping 
to find more water. The original well was sunk by the late Mr. 
Braithwaite to a depth of 170ft. in the tertiary formation and 
188ft. into the chalk, the water from the tertiary being entirely shut 
0 1t by iron cylinders, tunnels being afterwards run out, hoping to 
intersect water fissures, but all to no purpose, no greater supply 
being gained. The further boring of the well commenced early in 
the year 1872, and was of lft. in diameter down toa depth of 
870ft., still without finding much more water, and at this depth 
strong inclinations of the upper greensand presented themselves ; 
the boring at this point was abandoned, partly owing to a faulty 
tool breaking in the hole and partly from the supposed increase of 
temperature of the water, which might unfit it for refrigerating 
purposes, 

So far as this boring went, it had a great similarity to the well at 
Grenelle, which was 148ft. tertiary, 1394ft. chalk, gault and green- 
sand 256ft.; this we!l was tubed from top to bottom, commencing 
with llin. and ending at Gin. The quantity of water delivered in 
twenty-four hours was 881,854 gallons, the temperature 80 deg. Fah. 
During the boring of the well at Passey, nearly on the opposite side 
of Paris, the supply at Grenelle was materially reduced, until the 
tubing of this latter well was completed; and should it ever 
be determined to bore the well at Messrs. Meux’s into the lower 
greensand it will be actually necessary to carry a tube down to the 
lowest point to prevent the water from the greensand rising in 
the bore-hole and filling the empty fissures of the chalk and so into 
the adjacent wells. 

The water in the Grenelle well rises to the height of 120ft. above 
the ground, and it may be presumed that the water from a well 
sunk in London into the greensand would rise to a considerable 
height, seeing the greensand crops out at Godstone, Bletchingly, 
Reigate, Dorking, Farnham, Wantage, &c., all these points being 
very much above the level of Trinity high-water mark. With 
regard to the cost of such an undertaking, it need not be so large 
as either of the Paris wells, having their experience to guide us, 
together with the vastly superior machinery at our command, and 
the tubing which is now made of equal diameter and strength and 
so easily manipulated. RICHARD ALLISON. 

Stoke, Ipswich, February 20th. 








LIABILITY OF ENGINEERS. 

Sir,—My attention has been called to a letter which appeared 
in your paper of 12th January, and signed ‘“‘ Engineers,” 
Alexandria. Having carefully read that letter, I would say a few 
words in reply, if you would kindly allow me a small space in your 
valued newspaper. Being an engineer of many years’ standing in 
the country, I am well acquainted with the character of the 
machinery imported, and would point out from “‘ Engineers’” own 
pen, that the trouble that befell them entirely arose from their 
own ignorance of the requirements of their clients. After piling 
up the agony of what they had to endure with the 27in. cylinder, 
4ft. stroke engine, they say: ‘‘ What a satire w our vaunted 
English machinery; and we were foolish enough to order three 
more 22in. cylinder, and 3ft. stroke.” Now I would differ with 
‘* Engineers” as to this in what they did. The foolishness was on 
the part of the persons who advanced money before delivery to 
the incompetents with whom they placed their orders; the first 
engine referred to, viz., 27in. cylinder, 4ft. stroke, was puffed uP, 
and praised all over Egypt, such remarks as, ‘‘ What a triumph, 
sir;” ‘Quite a new era in engineering in Egypt ;” just as if 
nobody in the world had ever heard of or seen a simple condensing 
engine before. Again, ‘‘ A perfect revolution in coal consumption, 
sir. Never was such an engine, sir. Ginned an immense quan- 
tity of cotton. Consumption, sir, microscopical!” I began to 
think that the other engineers had better. go home for expe- 
rience for a couple of years or so, and get burnished up afresh ; 
that ‘‘ Engineers,” Alexandria, would now get all the trade, since 
they had discovered a new California land of patentengines. Now, 





let me examine the bill of costs on the “‘A” engine. I went tothe 
place where this engine is erected, at some trouble and expense to 
myself, oe to see what this patent auxiliary valve was, and how 

3; and after inspection I find the value of the work done 
much below the amount stated, viz., £32; and, also, I am sure any 
** old sea- shovel” would make a far more efficient job of | 
oP at present exists. 


That these engines were not “Cheap Jack” affairs! can well believe 
Alexandria ‘‘Engineers’” statement, for the purchaser of ‘‘ A” engine 
pe £2250, or thereabout, for his 22in. cylinder, and two Cornish 

ilers 24ft. by 5ft., without cross flue tubes or any special 
extras, so that there was a little margin for a few fancy nick-knacks, 
without saying so much about it. 

The letter appears to me to be simply an advertisement, and a 
rap at our local engineering talent; therefore I am bound to tell 
you, Sir, that we have in Egypt many engineers who are well con- 
versant with the best makers of engines, and who know well 
through whom to transmit their orders, with the certainty of the 
specifications being carried out in their entirety. 

Alexandria, Feb., 1877. 


CONTINUOUS BRAKES, 

Srr,—I have read with much interest your able summary of the 
Report of the Royal Commission on Railway Accidents. Although 
they do not appear to be unanimous in their opinions as to the 
various means which they propose should be opted to prevent 
accidents, they seem to be unanimous that the time has arrived 
when more brake-power should be employed on trains which run 
long distances at a high rate of speed. In the concluding remarks 
of the report on the Newark trials in'1875 it goes on to say, ‘‘ That 
by no means of applying a force to the simple skidding of the 
wheels of a train could it be stopped so suddenly as to give a 
dangerous shock to the passengers.” The report says further, 
** While on this point, we may draw attention to the fact that with 
none of these continuous brakes in these experiments did the wheels 
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| become skidded until a considerable reduction had taken place in 


the speed of the train, probably not more than fifteen miles per 
hour,” that is to say, with the brake put on while the train was 
running fifty-two miles per hour the whee!s did not stop revolving 
until the speed had been reduced to probably fifteen miles per hour. 

Now the object in applying continuous brakes to a fast train is 
that they may be made to take effect instantly in cases of danger ; 
but if a train going fifty-two miles per hour on a level road runs 
275 yards after the brake has been put on 95 per'cent. of the wheels 
on the train, it cannot be said to be very powerful or efficient. 
lf the principal intention in using continuous brakes is that they 
should be applied in cases of danger, then they ought to be so con- 
structed that all the wheels of the carriages and vans should be 
made to stop revolving in half a second, and at the same time they 
should be so constructed that the retarding force could be brought 
on gradually as may be required, There are men of inventive 
genius who say this can be done and are prepared to do it, but they 
will not patent their inventions, nor can they make arrangements 
with railway companies, as they could not bear the expense, 
anxiety, and annoyance which an invention of this kind would 
subject them to. 

It has been suggested that if railway companies would unite to 
offer a handsome premium for the best brake to fulfil their desired 
requirements, that the talent of the country would be set to work 
and produce something which would be cheap, simple, and efficient. 
The invention would then become the property of the railway 
companies in the United Kingdom, and they would have the 
advantage of all adopting one uniform brake, 

This hint is surely worthy of consideration when it is said 
the block system is costing one railway company alone from 
£200,000 to £300,000, which expenditure might ultimately be 
abated to a great extent. ROBERT WALKER. 

Sunderland, February 27th. 








LIVERPOOL ENGINEERING Socrety.—On Wednesday,’ the 28th 
instant, this Society held its thirty-third meeting at the Royal 
Institution, Colquitt-street, Mr. Graham Smith, President, in the 
chair. A paper on the “‘ Sluices at the New North Dock Works, 
Canada Basin,” was read by Mr. A. G. Lyster, member. An 
animated discussion followed, and the author was accorded a vote 
of thanks for having made public his experience on so important a 
subject, 

Tue METEOROLOGICAL SocieTy.—The usual’ monthly meeting 
of this society was held on Wednesday, the 21st inst., at the 
Institution of Civil Engineers, Mr. H. 8. Eaton, M.A., President, 
in the chair. William Adams, Thomas Black, Robert W. Munro, 
and R. Bowie Wallcott, M.D., were elected Fellows, and Mons. 
U_ J. Le Verrier, Director of the Observatoire Nationale, Paris, an 
honorary member of the society. The President gave an inaugural 
address, After referring to the various theories advanced to 
account for changes of climate, he observed that, in drawing 
deductions from a long series of observations of the temperature 
of the air, it is important to ascertain whether the conditions of 
the surrounding district have altered. Otherwise changes in 
reality due to local causes may be erroneously assigned to secular 
variation. The climate of London has thus been modified by the 
consumption of fuel and the vast population. He estimated that the 
heat developed from the present annual consumption of 5,000,000 
tons of coal on the metropolitan registration area of 118 square 
miles, and from all other artificial sources, would suffice to raise 
the temperature of a stratum of air 100ft. in depth, resting on 
that area, 25 deg. every hour. The effect of the growth of the 
population of London from 900,000 at the commencement of the 
century to 3,500,000 at the present time, and of the still greater 
increase in the comparative consumption of coal, was manifested 
by the rise in the average temperature of the air at the Royal 
Observatory, Greenwich, which place was year by year becoming 
more surrounded by a network of houses and population. For 
this reason Greenwich was not a suitable place for a meteorological 
observatory of the first order, Mr. Eaton subsequently referred 
to some of the practical difficulties experienced in pursuing the 
study of dynamical meteorology. The following papers were then 
read :—‘‘ Barometrical and Thermometrical Clocks for Registering 
Mean Atmospheric Pressure and Temperature,” by William F. 
Stanley, F.M.S.; ‘“‘Solar Thermo-Radiometer,” and ‘‘On an 
Improvement in Minimum Thermometers for Terrestrial Radiation,” 
by James J, Hicks, F.M.S. Several instruments were also ex- 
hibited. 

Kine’s CoLLEGE ENGINEERING Society.—-At a meeting of the 
above society on Friday, February 23rd, Mr. A. Percy Guinness 
read a paper on “Continuous Brakes.” The author commenced 
by stating the principal requirements of a continuous brake. He 
pointed out that it should be capable under all circumstances of 
stopping the train in the shortest possible distance; that it must 
not : affected by changes of weather from exerting its full power; 
that it must be under the complete control of the driver and the 
guards; that it must be cheap in construction, in first cost, and 
subsequently in maintenance. It should also possess simplicity in 
action, and ease of adjustment, and should automatically apply 
itself to the several parts of the train, in the event of its becoming 
suddenly divided. Mr. Guinness proceeded to describe in detail 
Clarke’s hydraulic, Barker’s hydraulic, Smith’s vacuum, Saunders’ 
vacuum, Steel and McInnes’, and Clarke and Webb’s brakes, and 
finally the Westinghouse automatic brake. He showed that nearly 
all the brakes in general use, except the Westinghouse automatic, 
Steel and McInnes’ and Saunders’ vacuum brakes, were open to 
the objection, that in the event of the train breaking away they 
are not automatic, and he observed that though the Westinghouse 
automatic brake seemed to fill most of the requirements he hadnamed 
as essential, yet its costliness must debar it from general use, and 
he was of opinion that the best policy to pursue, in the case of 
fast express trains where high rates of carriage are paid, was to use 
the Westinghouse automatic brake; but for local traffic, where 
cheap fares and low speeds are maintained, that Smith’s vacuum, 
Clarke and Webb’s brakes, or Saunders’ vacuum should be 
employed, and he added that if the latter was as economical in 
construction as Smith’s vacuum or Clarke and Webb’s brakes, it 
appeared to him that preference should be given to it, as it pos- 
sessed the advantage of being automatic. In the discussion which 
followed Messrs. Hurst, Glasson, Leaf. 


, Crompton, and T. A. Guin- 
ness took part, and the meeting terminated with a vote of thanks 
to Mr, Guinness, 
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FOBEIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Aue dela 

BERLIN.—Asuer and Co., 5, Unter den Lynden. 

VIENNA.—Messrs. Grroip and Co., Booksellers. 

LEIPSIC.—A. TWIETMEYER, ’ 

NEW YORK —Txe Witimer and Rocers News Company, 
81, Beekman-street. 











TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it 
inform correspondents that letters of inquiry addressed 
public, and intended for insertion in this column, 





to 
to the 
must, in all 


eh Se Sane envelope legibly directed by the | STC 


but bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. f : 

*,* We cannot undertake to.return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. . 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not ily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications, 

R. G.—*‘ Mallet on Artillery. * 

W. A.—Apply to Messrs. Munn and Co., Chancery-lane, London. 

M. P. (Levenford).—King’s College, London, may suit your purpose. Apply 
to the secretary for information. 

Preston.— Your calewlations are incorrect. The pressure of elastic fluids is 
other things being equal mvariably as the spaces occupied, 

Dravontsman.— You could probably make a very good piston in the way you 
propose, It is certainly worth trial. 

Petit Crapaup.—You have forgotten to send your name and address. 
cannot publish your letter till we receive them, 

G, H.—{1) No, there are too many patents in existence already for the same 
thing. (2) Depends on circumstances. £380 to £50, according to drawings, 

L. L.—Suppose that both the top and bottom of the girder were constructed 
on the cellular principle, how would the caleulations you make be affected ? 

H. 8. C.—We think you have overlooked the fact that the contents of your 
letter have already been stated in Tuk ENGinger either editorially or by 
other correspondents. 

J. W.—Wrice to the Bditor of the Photographic News or the British Journal 
of Photography. Articles have srequently appeared on the wse of the 
electric and magnesium lights. 

Contractor. —/t is impossible, without further information, to say why your 
ergine rolls about, You can try counterbalancing by fitting on a counter- 
weight at the end of the shast opposite the pinion, Make it heavy enough 
to balance both cranks. It may take the form of a pulley with the part 
between two spokes cast solid. Care should be taken to make it so sound and 
strong that it may not fly into bits if the engine is run Sast. 

J. H. G. (Belfast).—Thanks for your letter. You have, however, scarcely 
appreciated the position. You are evidently unacquainted with the cost of 
a patent opposition, and you, therefore, suggest that an applicant would be 
benefited by an opposition before sealing because, if unsuccessful, he would 
be “only a very small sum out of pocket compared to what he would have 
lost had he paid the stamp duties and agents’ fees in each of the several 
stages under the law az it now stands.” You would probably be surprised 
to learn that the costs of such an opposition might very easily amount to a 
couple of thousand pounds, and you should remember that an inventor 
without a patent will not jind it so easy to raise money or obtain assistance 
to meet an adversary as one who hasa patent proved to be valuable, and 
therefore a pro tanto security 


We 


MOULDING CRUCIBLES. 
(To the Editor of The Engwneer.) 


Sirx,—Can any of your readers give me the address of a firm making 
improved machinery for moulding crucibles + 8. 
Manchester, Feb. 26th. 





DRAWING PUMP RODS. 
(To the Editor of The Engineer.) 

Str,—I would be much obliged if any correspondent would furnish 
me with a rough sketch for drawing some broken pump rods, also 
broken om ; size of pump, lin, diameter. M.S. 8. 

Feb. 28th. 





MILLSTONE FANS. 
(To the Editor of The Engineer.) 

Str,—Will any of your correspondents tell me what should he the size 
of blast and exhaust fans for 4ft. Gin. millstones, also what the calcu- 
lations are based upon ? A 

Dublin, Feb. 24th. 





FENCING WIRE. 
(To the Bditer of The Engineer.) 
Sir,—Can any of your readers inform me who are the makers of wire 


branded H. 8. and Co. on a brass tally; witha M B also, aunicorn 


[rR | 
on brass tally ; and with patent oval Samson wire on a tin tally ? 
Liverpool, Feb. 22nd. 





LEFFEL’S TURBINES. 
(To the Editor of The Engineer.) 
Sir,—Will any correspondent say where in England one of these may 
he seen ? xf 
London, Feb, 28th. 
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THAMES VALLEY SEWERAGE, 


In the old buccaneering days it was a convenient axiom 
with the several classes of “red rovers” that it was “all 
war” in the region beyond the Line. In like manner, it 
would seem that there is a sort of perpetual parochial war- 
fare on the other side of the metropolitan boundary. The 
t bone of contention is the sewage. Among the towns 
and villages on the Thames just above London there has 
been at least a ten years’ war over this question, and the 
local complications connected with this subject are second 
only to the perplexities and entanglements with which 
journalists and their readers were harassed in the days 
of the Schleswig-Holstein aifair. Mr. Cross has been in- 
vited to play the part of a Bismarck, and unite the 
scattered States in one compact body. But the solidarity 
of the peoples who dwell between Hammersmith and 
Windsor is still a mere day-dream. How much time and 
trouble have been thrown away in the vain effort to put 
matters straight in these troublous regions we fear to 
say. Threats and invitations seem all alike to fail, and 
some of the oddest things ever known in local self- 
government—so called—have transpired in these trans- 
metropolitan districts. According to law, nearly the whole 
region ought by this time to be confiscated, and to be the 
property of the Thames Conservators, the latter having 
claims for fines amounting to more than the entire rate- 
able value of the rebellious parishes. But neither confis- 
cation nor sequestration possesses any terrors for these 
people—they are used to such things. Sometimes a parish 
or two will agree as to some mode of dealing with the 
sewage. A sewage farm is planned or precipitation works 
are to be set up. But the project is pretty sure to be ex- 
tinguished by opposition from some quarter or other. 
Neighbouring landowners make fatal opposition, or an 
adjoining parish threatens Chancery proceedings. Dis- 
tinguished engineers find their fairest schemes ruthlessly 
shattered by some adverse influence, just when success 
has been fondly expected. Mr. T. J. Nelson, chairman of 
the Local Board of Hampton Wick, and legal representa- 
tive of the Port Sanitary Authority of London, assured 
Col. Cox the other day that when a meeting was called at 
Kingston to consider a project for carrying the sewage of 
that and other towns to Bagshot Heath, there was “ a riot 
such as never had been in Kingston before.” To Colonel 
Ponsonby Cox, R.E., is allotted the arduous task of reduc- 
ing this chaos to something like order. Armed with cer- 
tain powers of “inquiry,” Colonel Cox enters the disturbed 
region, and takes such evidence as may be forthcoming, 
after which he makes a report to the Local Government 
Board. One report was presented at the commencement 
of last year, and another is in course of preparation. On 
the former occasion, Colonel Cox found a territory of 170 
square miles, with a population exceeding 347,000, concern- 
ing which he reported that throughout two-thirds of the 
district the arrangements as to sewers were “ very unsatis- 
factory.” The best that could be said was that there were 
towns with an aggregate population of about 89,000 which 
were provided with sewers, and with means of sewage 
purification “more or less satisfactory.” There were also 
towns with a population of about 24,000 for whose use 
sewers were in course of construction. But there were 
towns comprehending a population of 54,000 discharging 
raw sewage into the Thames, and there were towns and 
villages with a population of about 160,000 “wholly un- 
provided with public sewers.” Concerning the remaining 
20,000 or more, they were said to be “not satisfactorily 
accounted for.” 

Such a state of things as the foregoing reflects little 
credit on engineering, or science, or law. Itis not a far-off 
question, but lies close at the doors of the metropolis. A 
large suburban population seems to be so circumstanced 
that it must either be content with cesspools or it must 
pollute the Thames—that is to say, it must either violate 
the laws of nature or transgress the provisions of the 
Thames Conservancy Act. On the occasion of Colonel 
Cox’s former inquiry it was proposed that as many as 
sixty-seven places should be included in one united dis- 
trict, and have the benefit of one system of main sewerage. 
On this basis the Surbiton Improvement Commissioners 
submitted a plan which had been recommended to them 
by Sir cn Bazalgette, and which consisted of a main 
sewer with branches, starting from Eton and entering the 
sewers of the West Kent Drainage Board at Beckenham, 
thence flowing to an outfall in the Thames at Long Reach, 
about 31 miles east of Erith. Colonel Cox gave considera- 
tion to this plan, and also to one by Mr. Bailey Denton. 
Each project involved the formation of a combined board, 
but Mr. Denton proposed to deal with the sewage by 

uping the towns and disposing of the liquid within the 
district, the sewage being purified by means of irrigation 
or intermittent downward filtration. In making his 
recommendations to the Local Government Board Colonel 
Cox may be said to have given an absolute rejection to Sir 
J. Dieatactie’s seheme, and an indirect approval to Mr. 
Denton’s project. But Colonel Cox “drew a line” between 
the towns above the intakes of the London water com- 
panies and those below. In the former case he recom- 
mended sewage irrigation, and in the case of the latter he 
a his readiness to approve of —— works. 
The inquiry which has just terminated had reference to a 
limited area, having a population of about 68,000, the 
rateable value of the property being a little under 
£500,000. The rateable value of the district included in 
the first inquiry was nearly £2,000,000. The new scheme 
has reference to an area which includes Hampton Wick, 
Kingston, Richmond, Teddington, Twickenham, and several 
adjacent places. It was intended that Brentford should 
be included, as also Heston and Isleworth, but these places 
appear to have been dropped out of the programme during 

e progress of the inquiry, as likewise some others. Esher 
has a scheme of its own, and so also has Twickenham, 





The Richmond Rural Sanitary Authority — to esta- 
blish sewage works on BarnesCommon. The latter scheme 
appears to include Barnes and Mortlake, with possibly 

ew. But the vestry of Barnes have passed a resolution 
hostile to the project, and approving of combination, 
evidently with the hope that the sewage might then be 
taken away to a distance. 

The point at issue before Colonel Cox was mainly this— 
whether there should be a small combination around 
Hampton Wick, for the purpose of dealing with the 
sewage locally, or whether there should be a large combi- 
nation, so as to provide a great main sewer to take the 
sewage away into the West Kent system, with an outfall 
in Long Reach. Strictly speaking, Colonel Cox had 
simply to report upon the application of Hampton Wick 
for the formation of a united district. But the district 
was to be formed for a purpose, and it seemed necessary 
to adapt the machine to the work which it was to perform: 
Despite his desire to avoid the discussion of any particular 
method of dealing with the sewage, Colonel Cox was 
constrained to give ear to Mr. Nelson on the one 
hand and Sir Joseph Bazalgette on the other. The 
former espoused Mr. Bailey Denton’s plan, for the 
treatment of the sewage of a limited area by means 
of irrigation and intermittent downward filtration, 
while the latter propounded his scheme for carrying 
away the sewage to Long Reach. There was an array of 
counsel which at first caused much astonishment to Col. 
Cox, who managed, nevertheless, to save himself from the 
infliction of a number of long harangues, otherwise the 
inquiry might have rivalled the Tichborne case in its 
duration. The evidence of Sir J. Bazalgette was very 
effective, and was employed to good purpose in the address 
subsequently given by his son, Mr. Norman Bazalgette, 
who appeared for sundry landowners and ratepayers, and 
also—rather to the lexity of Colonel Cox—for the 
Metropolitan Board of 1 orks. But for the fact that Mr. 
Nelson had the privilege of giving the closing speech, Sir 
J. Bazalgette would seem to have carried the day. But 
the impression made by the great engineer on the minds of 
his audience in general possibly differed from that which 
was made on the mind of Colonel Cox, who declared 
against the t main sewer on the former occasion, and 
will probably do so still. Mr. Nelson dwelt with special 
emphasis on the report made by Colonel Cox in connection 
with the first inquiry, and endeavoured to show that this 
report was in itself conclusive evidence against the 
plan of Sir J. Bazalgette. Mr. Nelson. was also anxious 
to make it appear that this report was decidedly 
in favour of his own scheme—that is to say, the 
Hampton Wick combination and Mr. B. Denton’s irri- 
gation and filtration plan. But Colonel Cox’s report, 
presented last year, clearly specifies with regard to 
the places below the intakes of the water companies, “ the 
best practical mode of dealing with the sewage of these 
towns appears to me to be by means of precipitation works, 
and it is in this direction that the efforts of the local 
authorities of these places should be directed.” Colonel 
Cox may be supposed to approve of a small combination, 
but it is not clear that he will be pleased with the prospect 
of a sewage farm. Supposing the united district to be 
formed, and a board elected for that district, the question 
of the actual sewage scheme would then have to 
decided. Officially, there is no sewage scheme before the 
Local Government Board at the present time with regard 
to the proposed area. But when the district is formed, a 
scheme for dealing with the sewage will have to be 
devised or agreed upon, and then will come another 
inquiry with another “fight.” Mr. Norman Bazal- 
gette has told the Institution of Civil Engineers 
that pretty nearly everybody is more or less in error 
on the sewage question, including the Rivers Pollution 
Commissioners. Still he admits that some people are 
partly right. But it is hard to determine when or how 
the sewage question round about Richmond will terminate. 
The great sewer would doubtless carry all the sewage 
away, but the cost would be considerable, and there are 
objections to the discharge of an enormous and ever- 

owing volume of sewage into the Thames, even as low 
pa as Long Reach. The West Kent system will have 
its outfall there, but if the up-river towns are to be tacked 
on, there is no saying how much sewage—laden with the 
detritus of suburban roads—will ultimately go that way 
In respect to cost, Sir J. Bazalgette contends that his plan 
as at present formed, is really cheaper than the irrigation’ 
scheme; but of course there is a dispute over the figures. 
By and by we shall have Colonel Cox’s report, and in all 
probability a combined district of moderate size will be 
formed under section 279 of the Public Health Act, 1875. 
Perhaps in the course of another ten years we shall see 
something done with the sewage. 


RAILWAY MANAGEMENT. 

Dvrine the present month the half-yearly meetings 
of two great railway companies have been held, and the 
statements made by the chairmen of these companies, and 
the discussions which followed, possesses unusual interest, 
because of the references made by the speakers to the 
recently-issued report of the Railway Commission. It 
will be remembered that the Commissioners dealt at some 
length with the block system, continuous brakes, and the 
responsibilities of railway companies. As to the latter, 
Mr. Galt made a separate report, in which he endeavoured 
to show that the compensation paid for injuries and the 
cost of accidents was so small that railway companies 
attached little importance to them ; that, in short, it was 
cheaper to permit accidents to occur than to provide 
methods of avoiding them. We have taken occasion to 

int out that, although in one sense Mr. Galt was per- 
Fectly right, in another he was entirely wrong. Ifa 


mutual compensation fund existed, to which all railway 
companies contributed, and from which all claims fm 
compensation were paid, it appears that as this fund 
might be maintained by an annual subscription of 
one-half of one per cent. of the gross receipts of 
the railways of Great Britain, then the burthen 
would be hardly felt, and Mr. Galt’s conclusions would be 
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sound. But asa matter of fact, no such fund exists, and 
the consequence is that the cost of accidents on some lines 
is so serious an item that it is, perhaps, the best policy in 
the long run for the proprietors to spend a great 
deal of money to secure safe travelling. The chairman 
of the Great Northern Railway Company, in the course 
of his address to the shareholders on the 17th of 
February, made certain statements which bear strongl) 
on these points. It is very generally held that the 
block system is a perfect preventive of railway accidents. 
Now let us see how far this is true of the Great Northern 
Railway. In December, 1870, the company began to 
extend the block and interlocking systems over their lines. 
In that year they spent in this way £1150 in round 
numbers. In 1871 the amount reached £8242 ; in 1872 
they spent £7387; in 1873 the expenditure rose to 
£17,865; in 1874 it was £75,847; in 1875 it reached £91,186; 
and last year the sum came to £76,047. Taking the 
last three years only, the outlay on what may be 
termed the signalling system of the line reached the 
enormous sum of £253,000, while the total expenditure 
under this head reaches £277,727. The interest on 
this, at 5 per cent., reaches £13,886 per annum, while 
the maintenance of the apparatus costs £6226 a year. In 
addition there are the wages of 422 additional signalmen, 
amounting to £27,430. Thus the total additional annual 
expenditure incurred by the company, as a consequence of 
adopting the block system, is £47,542. If it could be 
shown that, in return for this outlay, immunity from 
accident was obtained, well and good. But it is somewhat 
disheartening to find that the outlay for compensation 
appears to have hitherto been entirely unaffected by 
that for signalling. It is easy to say if it had not 
been for the block system the accident bill of the 
Great Northern Railway Company would have been 
enormous, but, in the absence of any shadow of 
proof that such a statement is true, we must decline 
to listen to it. So far from the block system proving 
a safeguard, we find that the bill for compensation 
during the half-year amounted to £31,724, a sum sufficient, 
on the chairman’s theory, to have paid a dividend of 
between one-half and three-fourths of one per cent. to 
the shareholders. Nor is this all, the sum we have named 
does not include compensation for the Arlesey accident, 
norfor the Finsbury Park accident, nor for one in the 
West Riding of Yorkshire, all which will come into the 
accounts next August. Nor does it include the loss by 
damage done to rolling stock. For example, the fine 
engine which attracted so much attention at the Darling- 
ton demonstration was smashed up in the Arlesey 
collision. Probably we shall be under the mark if we 
say that the revenue of the company for the past half- 
year must be charged in this way with at least £60,000. 
Still, we are not done. A shareholder present laid 
and facts before the meeting, going to show that 
on 500 miles of line the Great Northern Company have 
recently had to pay as much as £100,000 a year for compen- 
sation. Is it possible, in the light of such facts, to assert 
that the block system is an adequate safeguard? If the 
utmost that it can accomplish on a line like the Great 
Northern is represented by the statements we have re- 
produced, then it must, we think, be admitted that a very 
grave responsibility falls on those who force its adoption 
on railway companies. Let us not be misunderstood. 
The theory of the system is simply perfection ; its practice 
is to throw on second-rate, underpaid men, whose lives are 
not endangered, the responsibility which previously 
devolved on highly-trained, well-paid men, who carried 
their livesin their hands. Like many other inventions, 
perfect in theory, the block system has never yet been 
made to work perfectly in practice. There are, of 
course, certain kinds of railway traffic, such as that 
on our metropolitan lines, which could not possibly 
be conducted except on the block system, but the con- 
ditions under which the traffie of a great main line is 
conducted are entirely different; and it is beginning to 
be understood that the block system, standing alone, is, 
on such lines, of very little real utility, and that to make 
it efficient it must be worked by better men than now, at 
. a very great additional expense, and that it must be 
backed up and supplemented by continuous brakes, and 
various other aids which would probably answer every 
purpose without the assistance of the block system. How- 
ever, this is somewhat beside the point we are at present 
discussing, namely, the inducements held out to railway 
companies to adopt certain precautions in working their 
traffic. We have, in the case of the Great Northern Com- 
pany at least, an enormous capital expenditure, and very 
great annual outlaymade to this end,and with theresult that 
the shareholders appear to have as much money as ever to 
pay for compensation. The effect on the minds of the 
shareholders must be very complex. On the one hand they 
find that accidents represent a heavy pecuniary loss, and 
therefore everything possible should be done to prevent 
them; while on the other hand they see that the 
means of prevention prescribed by the Government, 
and by the voice of public opinion, are apparently not less 
costly than the accidents which they totally fail to prevent. 
In a word, before the block system was introduced they 
had to pay for the accidents only; now they have to pay 
for both the block system and the accidents, which is, to 
say the least, not calculated to make the block system popu- 
lar. If we now turn to the report of the half-yearly meeting 
of the London and North-Western Company, held last 
week at Euston, we find that the estimated expenditure 
on the block system on 1000 miles of road amounts to 
between £200,000 and £300,000 per annum, according to 
Mr. Findlay, the manager of the company. Not a word 
was said by Mr. Moon on the subject of compensation, his 
only reference to accidents consisting in the statement that 
during the last eighteen months the company had carried 
70,000,000 of passengers, only one of whom was “killed 
from circumstances attributable to the company and its 
servants.” This gratifying fact may of course be due to 
the block system; but we are disposed to attribute it to 
something else—namely, efficient management. 
The chairmen of both companies expressed very decided 





opinions concerning the recommendation of the Commission 
on Accidents, that the use of continuous brakes should be 
enforced. The chairman of the Great Northern meeting 
pointed out that the Commissioners, although they had 
every opportunity of forming an opinion, declined to 
recommend any one of the brakes tried at Newcastle for 


general adoption, because the work of selection was too | 


difficult for them to take the responsibility. With all due 
deference to Mr. Duncombe, we venture to assert that 
another and totally different explanation of their silence 
can be given. The Commissioners very properly declined 
to do the work that ought to be done by the engineers of 
the companies. These gentlemen had all the facts before 
them, and were better qualified than any one else to select 
what they thought best. But the report of the Commis- 
sioners affords ample evidence that they were quite satisfied 
that a continuous brake was submitted to them which 
would stop a train, under all circumstances, in 500 yards, 
and which was adapted for use on railways. If this was 
not the case, then they would have no reason to make the 
recommendation they have made. There is far more force 
in the objection raised by Mr. Duncombe that great 
difficulties will be incurred in carrying out the recom- 
mendations of the Commissioners, until engineers 
make up their minds to adopt one brake to the ex- 
clusion of all others. Thus the trains of the Great 
Northern Company meet those of the North-Eastern 
Company at York. On the latter line the Westinghouse 
brake is in favour, on the Great Northern the vacuum 
brake has been adopted to some extent. It would be 
impossible to work through trains over the lines of the 
two companies if one use the Westinghouse and the other 
the vacuum brake, and it is now proposed to adopt a 
compromise. The Great Northern trains that do not go 
beyond York are to have the vacuum brake, those that go 
to Scotland over the North-Eastern system are to be fitted 
with the chain brake, which can be worked in connection 
with the Westinghouse brake. This is only a proposal, 
and how it will work in practice, if it is ever carried out, 
remains to be seen. It is, at all events, satisfactory to 
find Mr. Duncombe admitting that continuous brakes of 
some kind will be used. 

Mr. Moon, the chairman of the London and North- 
Western Railway, in referring to continuous brakes, made 
the astounding statement that Parliament would not “ dare 
to pass the recommendation” that all trains carrying 
passengers should be fitted with brakes which would stop 
them under all circumstances in 500 yards. Such an ex- 
pression cannot be too strongly deprecated. Mr. Moon, 
as chairman of a great company, may believe himself to 

ssed of unlimited power, but we have yet to learn 
that, although a British Parliament may make up its 
mind that a certain thing should be done, it may refrain 
from doing it through fear. Mr. Moon then went on to 
say that they had used Fay’s brake, and that they were 


using Clarke and Webb’s chain brake, and he added a | 
piece of information which must be consolatory to Mr. | 


Clarke, to the effect that, although the trains were fitted 
with the brake, they dare not use it, save in cases of emer- 
gency, for fear of demoralising the engine-drivers and 
guards. In other words, Mr. Moon’s argument is, that 
if the men” found they could stop their trains quickly 
they would run into danger which they would otherwise 
avoid. Now, if this argument is good for anything, it must 
admit of some definition. As it stands, Mr. Moon, to be 
consistent, should run his trains without any brakes what- 


ever; or rather, he should provide brakes and give special | 


orders that they were not to be used, the train in all cases 


being permitted to stop of itself when steam was shut off. | 


We hardly fancy Mr. Moon would go as far as this, but 
we should like to know how far he really does go. For 


example, does he consider that a brake which could stop | 


a train in 750 yards would demoralise a driver, while one 
which would stop it in 900 yards would not? It is just 
possible that the managers of the Midland Company are 
as competent to pronounce an opinion on such a subject as 
Mr. Moon, and they certainly do not share his fears. 
Perhaps if Mr. Moon could be persuaded to take a trip to 
Scotland in a Midland train fitted, as all the Scotch fast 
trains are, with the Westinghouse automatic brake, he 
might change his opinions. 


STEAM ON TRAMWAYS, 


WE stated last week that an effort was being made to obtain 
the sanction of the Government for the use of steam-propelled 
tram cars in the metropolis. It appears that there are no fewer 
than nine bills before the House at this moment proposing the 
use of mechanical power on the London tramways. We shall 
not repeat the arguments which we have used to prove that the 
movement is premature. We are happy to say that no hasty 
legislation in this direction is contemplated. On Tuesday night 
Mr. Raikes moved “that a Select Committee be appointed to 
consider how far, and under what regulations, the employment 
of steam, or other mechanical power, may be allowed upon tram- 
ways and public roads.” The motion was agreed to. The 
labours of the Committee will not be confined to an investigation 
of the merits of tram-car engines only ; on the contrary, a good 
deal will be said, and no doubt much evidence taken, concerning 
the employment of traction engines, and the report of the Com- 
mittee can hardly fail to prove of very great interest to engineers. 
The law concerning the use of traction engines is at present in a 
very unsatisfactory condition, and it is to be hoped that the 
labours of the Committee will result in improved legislation on 
a subject of considerable importance to large classes of the 
community. 


SPARK ANRESTERS ON LOCOMOTIVES, 

A cask of some importance to railway companies was tried in 
the Croydon County-court on Monday, the 19th of February, 
before Mr. J. Stonor. A market gardener, named Woodward, 
sued the London, Brighton, and South Coast Railway Company 
for £49 15s, 6d., as compensation for loss and damage suffered 
by him as a consequence of the negligence of the railway com- 

. According to the evidence, the railway passes through a 
farm of about 100 acres, held by the plaintiff, and on three 
different occasions, namely, the 17th of July, the Ist of August, 
and the 12th of August, 1876, fires occurred among crops grow- 
ing on this farm, which is situated close to Mitcham Junction. 
The plaintiffs case was that these fires were caused by 
sparks thrown from the defendants’ engines, and that the engines 


| were either improperly constructed, or properly constructed, 
|but improperly worked by the defendants’ servants. Mr, 
| Woodward's counsel argued that the engines should have 
| been provided with s;ark arresters on the tops of the funnel. 
Several witnesses were called who stated that they saw on bright 
| days when the sun was shining, showers of sparks thrown from 
| the funnels of the engines, and that the corn-tield took fire imme- 
| diately afterwards. It was objected to this that, under the cir- 
cumstances, sparks could not have been seen. It seems to be clear, 
however, that the crops were ignited in much the way described, 
and the point was hardly disputed by the company. The judge 
ruled, however, that if it could be shown that due precautions 
were used to avert emission of sparks by the defendants, the 
verdict must be forthem. Mr. Stroudley, the locomotive super- 
intendent of the line, was called, and proved that the engines 
were all fitted with brick arches, which were the most efficient 
spark arresters that it was, on the whole, possible to use; and Mr. 
Reynolds, locomotive inspector, proved that the engines were in 
perfect order on the days named. Mr. Brown, for the plaintiff, 
endeavoured to struggle against this evidence, but the judge 
finally ruled that unless Mr. Brown was prepared to show that 
the defendants had not used the best known appliances for pre- 
venting the throwing of sparks, and that something better 
| existed than the arrangements described by Mr. Stroudley, his 
| judgment must be for the defendants. As Mr. Brown was un- 
prepared with evidence of this kind, a verdict was pronounced for 
the defendants, but without costs, his Honour stating that a very 
great hardship had been inflicted on the plaintiff. We presume 
this case will improperly be regarded as a precedent, and that in 
future the use of a brick arch will be considered a sufficient pre- 
caution against the discharge of sparks, to free railway companies 
from all liability. We venture to think, however, that a good 
deal might be said on this point which was not said at Croydon, 
All engines are not kept in as perfect order as are Mr. Stroudley’s, 
and it would be a neat point to decide how much of a brick arch 
must remain standing in a fire-box to enable a railway company 
to avoid paying damages for burned crops. 


REGISTRATION OF TRADE MARKS, 

Tue decision of Vice-Chancellor Malins in the case of Barrows 
and Sons’ trade marks, which we report elsewhere, will, we are 
sure, be regarded as a satisfactory settlement of the question. 
The part taken by the Registrar of Trade Marks was a peculiar 
one, and the Vice-Chancellor observed, in his judgment, “I am 
entirely at a loss to understand the grounds for this zeal on the 
part of the Registrar.” The marks which Messrs. Barrows 
sought to register were not opposed, although every possible 
opportunity had been given for those interested to do so. The 
question was asked again and again in Court who could possibly 
be injured by allowing the marks to be registered. It was very 
clear that the owners would have been seriously injured if they 
had not been allowed to register the marks. The Registrar of 
Trade Marks in opposing this appeared to represent some abstract 
principle of right and justice totally unknown to courts of law, and 
which his counsel had considerable difficulty in explaining. The 
attempt to make the “Commissioners of Patents’’ responsible 
was a poor plea, and was too transparent to influence the Court for 
}amoment. There were privateconversations between the Registrar 
| and the Lord Chancellor or the Master of the Rolls—who, it was 
| hinted by Mr. Bristowe, are not quite unanimous—without 
| hearing counsel; and that these should be erected into legal decisions 
binding inal] courts of first instance, if not, indeed, absolutely final, 
|} was not to be thought of. We do not, however, forget that this 
was what would have happened had the bill of last session for 
| amending the Trade Marks Registration Act, 1875, passed in its 

integrity. The prompt action of Sir Henry Jackson, Q.C., who 
gave notice to move the rejection of the bill, was the means of 
saving the Commissioners of Patents from committing what we 
cannot but regard as a gross outrage upon one’s legal instincts. 
| The judgment of the learned Vice-Chancellor was so clear and 
| distinct, that we hope the Registrar of Trade Marks will apply 
the unquestionably sound principles on which it was based to 
| the many cases which it governs. Too many impediments have 
been raised to the registration as it is, and it is greatly to be 
| desired that Mr. Lack, and we ought to add his deputy, Mr. 





| Whittle, as well, will confine themselves in future more par- 
ticularly to their legitimate duties in the registration of trade 
| marks. 

MACHINE PUDDLING, 

Ir is satisfactory to note that Mr. Smith-Casson, manager of 
the Round Oak Ironworks, of the Earl of Dudley, continues to 
' give attention to the question of machine puddling. In Tau 
| Enarnzer of July 28, 1876, vol. xlii., page 60, we described 
the machine as it existed on the second day that it was started, 
| when its working was inspected by the Mechanical Engineers’ 
| Association. In the interval, Mr. Smith-Casson has increased 
| its effectiveness, and the facility with Which it can be worked. 
| His furnace is a gas-heated Casson-Dormoy, The gas producer is 
| worked under blast-pressure, the air to produce combustion being 

heated in its passage through the bottom, sides, and crown of the 
producer. Briefly, the main feature of the furnace is the applica- 
| tion of gas and hot blast to the puddling of iron. The system 
| has been described by Mr. Smith-Casson himself, as the applica- 
, tion of the Argand burner with a blow pipe. Mr. Smith- 
| Casson read a paper on Saturday last at a meeting of the Mill 
avd Forge Managers’ Association in South Staffordshire, where 
jhe made known that the Wigan Rolling Mills Company — 
altogether a new concern—have laid down a plant of ten of 
his furnaces, and will soon have started them. Further, that 
Messrs. Morewood, of Birmingham, have arranged for a plant of 
three at their new ironworks at Smethwick; that to the two 
now started at Round Oak, others will by and by be added ; and 
that Captain Hyde, of the Indian Department, has, accompanied 
by a mechanical engineer, recently visited Round Oak to watch 
the working of the furnace, with a view to its adaptability to 
the making of iron in India. The economy of Mr. Smith- 
Casson’s method consists in the great saving of coal—20 cwt. to 
a ton of iron produced—a considerable reduction upon fettling, a 
larger yieldand better iron. The output per furnace at Round Oak 
is 37 tons, short weight, per week, with four puddlers and four 
under hands, Then there is an additional workman to attend 
to the gas producer ; but this man could attend to three fur- 
naces. Mr. Casson, it will be seen, does not help us in the 
matter of labour, but it will be noted that in addition to the 
economy specified, his system does not call for any radical 
change in the process of manufacture. It is his conviction that 
the old system of Cort, if perfected, would be more acceptable 
and profitable to ironmasters than an entirely new system, 
involving a large outlay and new plant. We wish well to every 
attempt to improve upon our existing methods of puddling, 
and shall watch Mr, Smith-Casson’s furnace with much interest. 








THE Patent Birt.—Up to the time last night at which we 
were obliged to go to press, this Bill, which stood for second 





reading, was not reached. We are, therefore, unable to make any 
comment on the views of the House in respect of the new measure. 
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LITERATURE. 
Wood Conversion by Machinery. By J. Ricnarps, M.E. 
J, and W, Rider. 1876, 
AxurnouGH the conversion of wood from the rough to 
the manifold forms required by man, increasing in number 
with his civilisation, is one of the oldest of arts, it practi- 


London: 


cally remained to the widespread mechanical genius of this | 


century, to reduce it from one of the most toilsome of hand 
labours to one of the finest illustrations of the advantages 
accruing from the application of mechanics to the produc- 
tion of power-driven machine tools. For although many 
patents had been granted for wood-working machines of 
different kinds previous to the commencement of this cen- 
tury, the most notable of all being those of Sir Samuel 
Bentham of 1791 and 1793, but little had really been 
effected towards the general application of power to wood- 
working until a considerable time after 1800. The exhibits 
of this class in the Exhibition of 1851 were few in number 
and generally of the most meagre description, but in that of 
1862 the exhibits were numerous, and many tools were 
shown of great merit, some of which have been but little 
improved since that date. In Chapter II. of the book 
before us—which is a useful reprint of a series of articles 
originally published in the Zimber Trades Jowrnal—the 
author has considered at some length the claims of Ben- 
tham; and although he has justly reminded us of Sir 
Samuel’s valuable, but in part long-neglected inventions, he 
seems to us, in some respects to have insisted on too 
much—as, for instance, where he speculates on what 
Bentham might have done had certain discoveries been 
made, and also where he seems ready to credit Ben- 
tham with inventions which he merely shadowed forth 
by description which partially agrees with inventions since 
made. In his first chapter Mr. Richards deals with the 
economic effect of machine tools for wood conversion, the 
third chapter being devoted to a consideration of the effect 
of patent monopoly on wood conversion, and with refer- 
ence to this question the author says, “No branch of 


|to think that the thermometer invented prior to 1626, 
'in Italy by Sanctorio, and by Drebbel in Holland, were 
| similar instruments. These, however, are small matters 
in a book which everywhere shows that, its author is 
| master of his subject; and we think that every teacher 
‘and youthful learner who uses this handy little manual, 
| will thank Mr. Irving for writing it. 
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PRIVATE BILLS.—SESSION 1877. 

Tue following is a list of the bills which, as shown by the 
** general list” published by us on the 9th of February, were post 
poned to various dates. Asin the previous list, 8.0.C. indicates 
Standing Orders complied with; 8.0.N.C, ditto not complied 





industry has been more hampered and injured by patent 
grants than that of wood conversion.” He, however, adds | 
that “no doubt many improvements have been called out | 
by the inducement of an exclusive right to their use ;” | 
but, upon the whole, he considers it doubtful whether the | 
art would not have progressed quite as fast independently 
of patents during the past forty years. These sentiments 
hardly agree with Mr. Richards’ belief, “that had the 
improvements of Bentham been as broadly pub- 
lished . . . as the most trivial inventions are at the 
present time, there can be scarcely a doubt that wood | 
manufactures of all kinds would much sooner have atti.ined | 
the place they now hold.” Thus our author is inclined to 
believe that improvements represented by the work of 
over half a century, might have been effected in a few 
ears if Bentham’s inventions had been more widely 
cal This seems to be a direct admission of the value 
of patent monopolies as now granted and published, for it 
is exceedingly improbable that Bentham would have taken 
the trouble even to describe his many inventions, had it 
not been for the advantages he hoped to reap from the 
monopoly of them which was secured to him by the 
patents he obtained. 

Chapter IV. deals with factory buildings for wood 
manufactures, the arrangements of saw mills, Xc., being 
considered in the eighth chapter. Foundations for reci- 
procating and rotary machines are considered in the fifth 
and sixth chapters, and the various systems of woud- | 
working by the different classes of machines and their | 
cutting tools, are well considered in the twelve chapters 
following the eighth. Mr. Richards’ little book is not 
illustrated by examples of the different machines upon the 
economic value and working of which he treats, but the 
twenty articles here brought together contain much that 
is of great interest to all concerned in wood-working 
machinery. 





A Short Manual of Heat for the Use of Schools and Science 
Classes. By the Rev. A. Irvine, B.A., &. London: Long- 
mans and Co, Small 8vo, 

Tuis little book is written in a clear, concise manner, and 

each point taken up is considered in that facile manner 

which puts something in every line, and which makes the 
careful young student feel that to read is to learn, and that 
he has not to read through a maze of sentences before he 
comes to the one which contains the information he wants. 

Chapter I. treats of the “ Nature and Sources of Heat ;” 

Chapter IT. of “ Expansion and Thermometry ;” Chapter LILI. 

of “Change of Physical Condition,’—as liquefaction, 

vaporisation, &c.; Chapter 1V., “Conduction of Heat ;” 

Chapter V., “Specific Heat;” Chapter VI., “ Radiant 

Heat ;” and Chapter VII., “Heat and Work.” These 

chapters are followed by useful notes, a glossary of terms, 

and a series of questions and problems. Heat presents 

itself in such varied and common phenomena, the laws 

governing which are mostly capable of such simple illus- 

tration, that as a branch of physics it commends itself as 

the most widely of interest and best adapted for schcol 
urposes. 

¥ In his preface the author says that “the idea of 

‘writing the present little work has arisen from the | 

necessity which he has felt for doing away with MS. 

notes, and yet presenting the subject within such limits 
that it may be fairly comprehended by an average class of 
boys who are beginners at chemistry.” In 127 pages the 
author has admirably succeeded in his self-imposed task. 

We notice, however, in page 71 a somewhat ill-shaped 

sentence with reference to the spheroidal state of liquids. 

The sentence runs: “The low conductive power of this 

vapour (of water) and the high conductive power of the 

metallic plate cause that only a fraction of the heat enters the 
liquid.” That part of the sentence which we have 
italicised could just as easily be written so that the reader 
would at once see that the two causes mentioned prevent 
the entrance into the liquid of more than a fraction of the 
heat. In dealing with thermometry, the author attributes 
the invention of the thermometer to Galileo. This has 
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(Before Vick-CHANCELLOR Sirk RICHARD MALTIns.) 
February 29. 
BaRROWS v. THE REGISTRAR OF TRADE MARKs. 

THIS wasa motion for an order of the Court directing the Regis- 
trar of Trade Marks to place the plaintiff's trade marks upon the 
register. There appeared for the plaintiff Mr. SourHaare, Q.C., 
Mr. Bristowg, Q.U,, and Mr, BgaLe (instructed by Messrs. 
Whateley, Milward, and Whitehead) and for the defendant Mr. 
A1GBY (for the Attorney-General) who was detained in the case of 
Thomas v. the Queen, instructed by Messrs, Hare and Fell, 
Solicitors to the Treasury. 

The plaintiffs were Messrs. Barrows, a well-known firm of 
ironmasters, carrying on business at Bloomfield Ironworks, 
Tipton. In the month of January, 1876, they applied in the usual 
way to register a nnmber of their brands, consisting of the letters 
B BH variously combined with the crown, horseshoe, the words 
**Bloom,” ‘ Plating,” ‘Special Best Best,” &c. These trade 
marks were duly advertised in the Z'rade Marks Journal of 
May 31 last. A subsequent application was made by the plain- 
tiffs for another series of brands, also consisting of the letters 
B BH and the words ‘* Coke,” ‘* Charcoal,” &c. No opposition 
to the registration of these marks had been received by the Regis- 
trar, and with regard to the first series, it appeared that no objec- 
tion had been made by that officer, and that the final fees for 
registration had been demanded and paid. At that stage of the 
proceedings the plaintiffs received a letter from the Registrar 
declining to register the whole of the marks on the ground that 
they consisted in part of signs or symbols (the crown, horse- 
shoe, Xc.,) common to the iron trade. The authorities were willing 
to register one such combination on the condition that a clause 
was inserted in the register to the effect that the crown, &c., 
was ‘‘a symbol common to the trade.” This the plaintiffs 
agreed to do, as they made no claim to the exclusive use of 
those parts of their brands which consisted of the combination of 
BB H, with other symbols, but they alsorequired the registration of 
the whole of their brands, This wasrefused, and the plaintiff applied 
to the court under section 5 of the Trade Marks Registration Act, 
for an order directing the Registrar to place the marks 
on the register. The notice of motion was as follows :— 
“That the Register of trade marks under the said Act may be 
rectified by entering thereon the names of the said William Bar- 
rows, Thos, Hill Barrows, and Joseph Barrows as the proprietors 
of the several trade marks in the schedule herein particularly 
indicated, with such explanation as the court may think proper to 
the effect that the symbols of a crown and a horseshoe and the 
words ‘ plating,’ ‘ special,’ * best,’ ‘ scraps,’ ‘ extra,’ ‘treble,’ ‘ char- 
coal,’ ‘ chain,’ and ‘rivet,’ therein used are common to the iron trade, 
or that if the court shall not see fit to direct such registration then 
that the said register may be rectified by removing therefrom the 
symbol of a crown in the trade mark entered in the said register 
on the 4th day of October, 1876, in Class 5 in the application 
numbered 124, and in the name of E. P. and W. Baldwin, of 
Wilden Ironworks, near Stourport, in the county of Worcester, and 
also by removing therefrom the said symbols and wordsin all trade 
marks now including any of such symbols and words and applying to 
iron plates, sheets, bars, hoops, strips, and rods, and that the said 
Wm. Barrows, Thos, Hill Barrows, and Joseph Barrows, may be 
permitted to search the said Register for the purpose of ascertain 
ing in whose names any such trade marks are registered, and tha; 





generally been received as correct, but there seems reason 


such orders may be made in the premises as may be proper.” (It 





should be explained that Messrs. Baldwin have already becn 
registered in respect of the word ‘‘ Arley” followed by a crown. 
They were represented by Mr. JoHN Peansoy, QC., and Mr. 
CABPMAEL.) 

It was urged on behalf of the plaintiffs that they were entitled 
to.an order, on the ground that the tenth section of the Act pro- 
vided that, “any special and distinctive word or words, or combi- 
nation of figures or letters used as a trade mark, before the pas-ing 
of this Act, may be registered as such under this Act.” 
Some of the plaintiffs’ brands had been in use for thirty 
years and have a world-wide reputation. They have been 
already registered in Germany and America without question, and 
it was urged that serious injury wou!d result to the plaintiffs’ 
business in the event of their marks being refused registration 
here. As has been already stated, no objection whatever was taken 
to the marks until the very last moment. If the plaintiffs’ appti- 
cation were refused they would be deprived of the very valuable 
right of obtaining an indefeasible right to their marks. The 
third section of the Trade Marks Registration Act provides that 
after the expiration of five years from the date of registration, 
the right to the mark shall become absolute. The fact of the 
Registrar having consented to register one combination of BBH 
with an open symbol, conceded the whole principle of the plaintiffs’ 
case, and they claimed the application of that principle to the 
marks in dispute. 

In support of the Registrar’s case an affidavit of Mr. J. L. 
Whittle, the Deputy Registrar, was read, setting forth that the 
Registrar was acting throughout under the direction of the Com- 
missioners of Patents, two of whom—the Lord Chancellor and the 
Master of the Rolls—are judges of the High Court, and that no 
iron brands of which the crown or other common symbols formed 
a part had been registered without the addition of a disclaiming 
clause. Mr. Rigby also relied upon Section 6 ef the Act, which 
states that “‘it shall not be lawful to register as part of or in 
combination with a trade mark any words the exclusive use of 
which would not, by reason of their being calculated to deceive or 
otherwise, be deemed entitled to protection in a court of equity.” 

Without calling upon the plaintiffs’ counsel for a reply, the 
VICE-CHANCELLOR was of opinion that the brands in dispute were 
trade marks within the meaning of the Act, and that the Registrar 
was bound to place them on the register. The test which his 
Lordship applied was this—any mark used before the com- 
mencement of the Act and which the court could protect may 
be registered under this Act, and he held that Messrs. Barrows’ 
marks, viewed as combinations, answered to this test. He dis- 
posed of Mr. Rigby’s contention that the Registrar was simply 
acting under the direction of the Commissioners of Patents by 
referring to Section 5 of the Act. The action of the Master of 
the Rolls and the Lord Chancellor must be gua Commissioners of 
Patents only, and there was nothing in the Act which made their 
decision final. He had, therefore, no doubt whatever that the 
plaintiffs were entitled to their order, which he granted, substan- 
tially in the terms of the notice of motion. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At the twenty-fourth anniversary festival of this institu- 
tion, to take place on Saturday, March 17th, at the City Terminus 
Hotel, Mr. Joseph D’A. Samuda, M.P., will preside. 

THE INSTITUTION OF CIvIL ENGINEERS.—The second series of 
supplemental meetings for the reading and discussion of papers by 
students will commence on Friday, the 2nd of March, and be 
continued weekly during the remainder of that month. The sub- 
jects to be dealt with at these meetings will be:—*‘ On Fen Drain- 
age in South Lincolnshire,” by Mr. H. J. Tingle; ‘‘ On Waves, 
and on Structures designed to resist their Force,” by Mr. W. J. 
Chalk ; *“‘ On the Comparative Merits of Wrought Iron Plate, and 
Trussed Girders,” by Mr. R. J. G. Read; and “‘On Mechanical 
Puddling,” by Mr. N. Watts. The gentlemen who have under- 
taken to preside on these occasions are, Sir J. W. Bazalgetie, C.B., 
Member of Council; Mr. Abernethy, Vice-President; Mr. Woods, 
and Dr. Siemens, Members of Council respectively. It has also 
been intimated that Dr. Siemens has been pleased to invite the - 
students to visit his telegraph works at Old Charlton, on Saturday, 
the 7th of April, at 11 a.m., when the various processes connected 
with the manufacture of telegraph cables and apparatus will be 
explained and illustrated.—The annual dinner of this incorporated 
society is fixed for Wednesday, April 18th, at Willis’s Rooms, 
King-street, St. James’s. 

ScotcH ENGINES IN IND1A.—On the 23rd of January a number 
of those interested in the numerous spinning and weaving companies 
of Bombay assembled at the mills of the Fleming Spinning and 
Weaving Company at Parell, to witness the starting of their new 
engines. The Fleming Company was started about twelve years 
ago, and has now about 800 looms and 37,000 spindles. The new 
engines are a fine pair of Corliss compound horizontal engines, and 
are the largest engines that have been erected in Bombay, or 
indeed in any part of India. The high and low-pressure cylinders 
are respectively of 40in. and 60in. in diameter, and 6ft. stroke, 
Both are thoroughly steam jacketed in bodies and ends. The 
valves are of the well known Corliss type, the steam valves 
having an improved automatic releasing gear. The cut off in the 
high-pressure engines isentirely worked by thegovernor, while the 
low-pressure engine is similarly fitted, but has the addition of an 
adjustment for a uniform point of cut off. The geared fly-wheel is 
20ft. in diameter, 24in. broad on face, and 5fin. pitch. The teeth 
are of cast iron, and capped at both ends up to the pitch line, the 
rim and caps being turned. The weight of the fly-wheel with its 
shaft and cranks is about 53 tons. Each cylinder has its own 
governor, and each is in fact a complete engine. The cylinders 
are titted with complete indicator gear, and are thoroughly felted 
and lagged handsomely with po ished mahogany. The engines 
have been made by Messrs. Douglas and Grant, of Kirkcaldy, and 
have been erected under the direct supervision of Mr. Eider. Soon 
after five o’clock Mr. Nursey Kessowjee sprinkled rice, and broke a 
cocoanut over the engine, and then Mr. Cursetjee Nusserwanjee 
Cama broke a bottle of champagne, and the engines were started 
amidst the cheers of those present. The high-pressure engine was 
named Rustum and the low-pressure Shorab. Garlands and 
bouquets of flowers werethen distributed, after which the company 
dispersed.—TZ'imes of India 

DESTRUCTION OF SPECIFICATIONS..—On Monday last in the 
House of Commons Mr. Reed asked whether it was true that steps 
had been or were being taken at the Patent-office for the destruc- 
tion of the — specifications of expired patents, tive copies 
only of each being reserved ; and, if so, whether the remonstrances 
which had been expressed against this course would be attended 
to, and an ample number of copies of all existing specifications be 
preserved. The Attorney-General said in pursuance of an order 
recently issued, and which carried out the recommendation con- 
tained in a Treasury Report of last year, the printed specifications 
from the earliest period to the end of 1860 have been examined 
and the damaged and surplus copies eliminated, care being tak-n 
to retain a sufficient stock for the requirements of the public. The 
number of copies of each specification reserved in good condition, 
exclusive of ten copies supplied to the sale-room and other copies 
reserved for the use of the gentlemen who are preparing the classi- 
fied abridgments of specitications, is as follows :—Specitications 
under the old law from 1617 to 1852, five copies of original and 
twelve of second editions ; under the new law, from 1852 to 1856, 
ten copies of original and fifteen of second editions ; 1857 to 1860, 
twenty copies of original and twenty five copies of second editions ; 
and fifty copies of patents which have expired since 1860 have been 
kept. It was stated in a leading journal in January last that the 
greater part of the stock of expired specifications was in constant 
demand. This is an exaggeration. Ample provision has been 
made for the supply of any demand which may probably be made. 
The accumulation of specifications had, owing to the system for- 
merly adopted in the Patent-omice, become so great that it was 
absolutely necessary to adopt the course which has been pursued, 
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NEW CHANNEL DOCKS, AVONMOUTH, BRISTOL. 
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COMMERCIAL enterprise in Bristol, considerably aided by engi- 
neering effort, has given bold and broad indications of late that 
the spirit of the old city of the West is yet active. The improve- 
ments at the entrance locks into Cumberland basin, and those in 
connection with the basin and the floating harbour, the quays | 
near the Mardyke and at the Redcliff end of the sea banks, the 
docks of Portishead now in progress, and the Bristol Port and 
Channel Dock, which was opened last week, are so many striking 
proofs of this, and deserve the heartiest commendation. Bristol 
by its peculiar position, unfavoured by moorland and coast, such 
as Cardiff possessed when its docks were planned, is most incon- 
veniertly situated fora large shipping trade, and it has been 
only by indomitable effort that the natural difficulties have been 
overcome, and almost insurmountable obstacles modified. This 
last great undertaking was begun in August, 1868, and has thus 
been nearly nine years in progress. It was formally opened on 
Saturday last, and its effect, practically, with the connecting 
railway, is to place Bristol on the sea coast, and give it all the 
advantages which the opposite Welsh port of Cardiff, and also 
Swansea, enjoy. | 

The docks were designed by Mr. T. Brunlees, C.E.; the con- | 
tract was carried out by Mr. Laurence, who also had the Clifton | 
Extension Railway; and the resident engineer has been Mr. | 
Mackenzie. Total cost about £500,000. } 

The dock, which covers an area of 16 acres, is 1400ft. long | 
aud 500ft. wide. The lock is 600ft. in length, 70ft. wide from | 
cope to cope, and has a depth of water on the lowest cills at 
high-water equinoctial springs of 41ft. 5in. The depth of water | 
in the dock at a similar time is 35ft., 31ft. 3in. at ordinary, and | 
at ordinary high, 2zft. 3in.. By loeking vessels in and out | 
at high-water neap tides, a uniform depth of 28ft. can always be | 
maintained in the dock, | 

The difficulties met in carrying out this important undertaking | 
were both great and expensive, and four costly accidents have | 
occurred, even after the works had approached completion. The | 
shifting sands, soft alluvial deposit, made it necessary to place | 
several thousand tons of stone on the ground; in forming the 
embankment about 1,320,000 cubic yards of earth were exca- 
vated, and the masonry put in was of the best character. Still 
in 1871 90 yards of the dock wall sunk, and in 1876 390ft. gave 
way. This did not daunt the authorities, and in each case the 
defects were soon repaired. 

The construction of the lock involved the greatest expense. 
It has three pairs of gates. The foundations were laid about 
6ft. under low-water. Above the sand, rubble masonry 5ft. 
to 6ft. thick, and from 100ft. to 120ft. wide was laid, and on 
this foundation the inverts and walls were built. The masonry 
of the locks amounts to 600,000 cubic yards, and it is estimated 
that this represents the enormous quantity of 100,000 tons of 
stone ; much of this was had from the Forest of Dean, a great 
deal from the neighbourhood of Tintern Abbey, while the 
coping, quoins, cills, &c., were formed of the best Cornish 
granite. The hydraulic machinery erected for the warehouses of 
the dock is from the works of Sir William Armstrong and Co., 
of Newcastle, and is of the most modern character ; this works 
the lockgates, the penstocks and cranes. An engine of ®5-horse 
power is placed on the southern side for pumping the water into 
an accumulator, The engine is supplied with steam by a pair of 
Cornish boilers, each 5ft. 9in. diameter, and 25ft. long. The 
cranes are numerous, and each is capable of lifting J‘ # tons per 
hour, and the whole of the machinery, from the brief trial it has 
had, works with very great ease and precision. 

The railway connection with the dock is elabefate and well- 
planned. The port and pier railway give easy access to 
to the city, but the Clifton Extension Railway and Durdham 
Down tunnel is the undertaking of importance, as it is so planned 
as to afford connection with the various railways of the country. 
This last-named line, which was in itself an arduous undertaking, 
cost, so an authority of the Bristol Post states, £43 12s, per 
lineal yard. 








STRIEDINGER AND DOERFLIN’S CIRCUIT 
CLOSER. 


Tir accompanying engraving illustrates the apparatus used in 
igniting the charges of dynamite, &c., employed in blowing up 
Hallett’s Reef, at Hellgate, New York. A detailed account of 
-ne operations will be found at pages 240 and 279, vol. xlii. 

The apparatus was specially devised for use on this occasion, 
and was successfully employed on September 24th, 1876. The 
invention consists principally in connecting the wires from a 
series of batteries to a drop-bar or plate, which is suspended over 
a platform containing a series of cups, so that when the bar or 
plate is dropped it will cause the upper ends of the wires 





to enter the said cups, and thus to simultaneously close all the 


circuits. The invention also consists in holding the drop-bar 
suspended, or, in other words, in holding the circuits open by 
means of a cartridge, which is placed in a separate actuating cir- 
cuit. When this circuit is closed the cartridge is exploded, and 
the drop-bar let down to close the main circuits. 

Many advantages are claimed by the inventors, Messrs. T. H. 
Striedinger and A. Doerflinger, of New York, for this inven- 
tion. The circuit closer can te placed close to the mines, allow- 
ing the use of short circuits and small batteries for exploding 

e mines, and insuring a satisfactory result in each circuit. 


The simultaneous discharge of all the mines in all the circuits | 


renders the work to be done positively successful, where hereto- 
fore many failures occurred owing to the lack of simultaneous- 




















ness in the discharge. The subdivision of the whole number of 
mines into independent groups, instead of using but one single 
circuit as heretofore, increases the probability of success. The 
actuating circuit may be of convenient length, so that the person 
closing the circuit therein may be at a safe distance from the 
mine, while nevertheless the mine circuits are short and power- 
ful. The division of the circuits into groups is no longer objec- 
tionable, but on the contrary, advisable. Thus, at the Hell 
Gate explosion the mines were divided into twenty-three groups, 
each group having its own battery of from forty to forty-four 
cells, of sufficient intensity to discharge about 160 primers to a 
group. In all there were over 3600 primers simultaneously dis- 
charged with the aid of 960 battery cells, whose circuits were 
conducted into the circuit closer. 

It represents for greater simplicity, four main electric circuits, 


aa*,b l*,cc, and d d*, to be closed by the improved circuit closer; 
but any suitable larger or smaller number will be affected by the 
invention in like manner. The wires a, }, c, and d extend from 
their respective batteries into metallic contact respectively with 
pins A, B, C, and D, that are secured in a sliding plate or bar E. 
The other wires, a*, b*, c*, and d*, extend from the batteries into 
metallic contact respectively with cups A*, B*, C*, and D*, that 
are fixed in a stationary frame F. The pins A, B, C, and D are 
respectively in line with the cups A*, B*, C*, and D*, so that 
| when the plate E is moved toward the said cups the pins and 
cups will come into metallic contact, and the circuits will be 
closed. The cups contain mercury. The wires a*, b*, c*, d* may 
be arranged singly or in groups, as indicated in Fig. 4. 


























The plate E is held elevated, and the circuits are held broken 
by a rope, cord, chain, or device G, in which a small cartridge H 
is by preference secured. This cartridge is placed in an electric 


circuit f, which can be closed by touching a key y. When this 
circuit f 7 is closed, the cartridge H is exploded and the fastener 
G severed, allowing the plate E to drop, and to bring the pins 
A, B, C, and D into contact with the cups A*, B*, C*, and D* 
simultaneously. The main circuits a a*, bb*, cc*, and dd* are 
thereby all closed at the same time, and the cartridges or 

rimers placed in these circuits are exploded simultaneously. It 
1s evident that the invention may be used for any suitable pur- 
pose in which the simultaneous closing of many circuits is 
desired. In place of the cartridge H, any other suitable means 
— the bar E suspended at the required height may be 
w 
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469. Improvements in Horsk-Raxrs and in wheels for same, Edwin 
He Tooley, Dunstable, Bedfordshire. 
471. Certam improvements in BregcH-LoapInc Fire-arms, Charles 


Edmund Green, Blandford-street, and Robert Green, Notting-hill, 

London. 

73. Improvements in Temptes employed in Looms for Weavine, John 

Turner, Swaine Blagbrough, and William Hollingworth, Bradford 

ovemments in Fire-arms and in bayonet attachments therefor, 

n Garrett Tongue, Southatapton-buildings, London.—A communi- 

cation from Eben lowsend Starr, New York,—3rda February, 1877. - 

477. Improvements in Darivine Gear for ToccLte Presses, Francis 
William Crossley and William Joha Crossley, Manchester. 

479. Au improvement in the construction of Wixpows, Samuel Gibbs, 

y onton, Middlesex. 

Improvements in the manufacture of Biscuits, and in the means or 
»chanism employed therefor, William Gray and Alfred Harvey, 

w. 

. An improved portable apparatus for Ccrrinc, Mortisinc, MITREING, 

and SLorrixe Woop, Joseph Orlowski, Rochdale, Lancashire. 

Improvements in Sroves or Firepiaces, Charles Young, Edin- 

burgh. 

487. Improvements in apparatus to be used in Raisrnc Water from 
ARTESIAN and other Wetxs, William Mather, Salford, Lancashire. 

489. Improvements in Weavers’ Sautt.es, William Robert Lake, South- 
ampton-buildings, London.—A communication from William Beatty 
and Granville Mellen Edwards, Gray, U.S. 

491. Improvements in Gas-Moron Excrves, Nicolaus Auguste Otto, 
Deutz, Germany, and Francis William Crossley, Manchester.—5th 
February, 1877. 

495. Improved machinery for Takinc Out Giass Botries from ANNEAL- 
inc Furnaces, Petrus Richarme, France. 

497. An improved éelf-acting apparatus for Exurpitinc ComMERctat and 
GENERAL ADVERTISEMENTS, Charles Louis Adolphe Couture, Paris. 

499, Improvements in the manufacture of BLEACHING-POWDER, and in 
apparatus therefor, Nicholas Bettson Cooke, Irvine, Ayr, N.B. 

501. Improvements in the manufacture of the Hanpies of Sap Irons, 
Taitors’ Irons, Hatrers’ Irons, and BittiaRp-TaBLe Irons, William 
Cross, West Bromwich. 

503. A new or improved mode and means or general construction of 
machinery ror WinnowrnG and Sirrinc Tea, James Peter Brougham, 
Inverness, N.B.—Paxtly a communication from John Thompson, 
Sengal 

509. Improved apparatus for InmaLinc Morst Arr or MepicaTep Vapour, 
William Martindale, New Cavendish-street, London. 

511. Improvements in machines fer Parine, Siicinec, and Stonine, or 
Cormnc Peacues, APPLES, and cther fruit, Alexander Melville Clark, 
Chancery-lane, London.—A communication from George Bergner, 
Washington, U.S. 

£13. Improvements in apparatus for Cooxinc, Stewrxe, or Bone 
Uxper Pressure, alto suitable for making chemical decoctions and 
solutions, and for other similar purposes, Thomas Howard Blamires, 
Huddersfield, and James Henry Reddan, Manchester.—éth February, 

517. Improvements in the manufacture or treatment of Tosacco, and in 
apparatus therefor, William John Copeland Bradshaw, Fermanagh, 
Ireland. 

519. An improved Syrvprne, Fitiinc, and Corkinc Macarne for bottling 
arated and gaseous liquids, Thomas Cockcroft, Birkenhead. 

521. An improved apparatus, attachment, or fastening for PRoTecTING 
Watcurs, ?urses, and other similar articles from being stolen from 
the person, James Leftwich Warner, Tulse-hill, Surrey. 

523. Improvements in Drrect-acTinc Sream Pumps, Jeremiah Thomas, 
Aberdare, Glamorganshire. 

525 Improvements in ARRANGEMENTS of Portrottos, Wilhelm Marx, 
Paris 

£29. Improvements in machines for making Cicars, Joseph Sprague 
Winsor, Providence, U S.—7th February, 1877. 

2025. Improvements in CyLispErs and in VaLvess for use with the same, 
John Williams, Victoria Docks, London.—18th October, 1876. 

5000. Improvements in OrnpNance, and in projectiles to be used there- 
with, Hermann Emil Albert Hellhoff, Chancery-lane, London.—27th 
December, 1876. 

20. Improved mode of and apparatus for Currinc Cuannex and other 
Grooves or ANGULAR CuTTines out of Towser, SLATE, and other similar 
substances, William Henry Kershaw, Widnes, Lancashire. — 2nd 
January, 1877. 

56. Improvements in apparatus for SicNautine on Rartways, Charles 
Douglas Norton, Steke Newington, London.—5th January, 1877. 

126. Improvements in BLeacaine Cura Ciays or PorceLain CLays, and 
the removal of the colouring matter contained therein; also for an 
improved apparatus for making the sulphurous acid used therewith, 
Jchn Carr, Loudoun-square, Cardiff, Glamorganshire.--l0th January, 
1877. 

141. Improvements in the manufacture of Curps for the springs of 
varriages, and in the apparatus to be used therefor, Raffaello Calo, 

-street, Leicester-square, London.—A communication from Laurent 

3s, Bogny-sur-Meuse, Ardennes, France. 

iprovements in WASHING MACHINES, Bradshaw, Manchester. 

Improvements in apparatus for SepaRaTine, CLEANING, and S1ziING 

ain and Seeps, applicable also for other purposes, William Delf, 

utley, Essex.—1lth January, 1877. 

9. rovements in means and processes for OsTarntnG COLOTRING 

Matrers from cannel, anthracite, and other coals, applicable to various 

il purposes, John Garrett Tongue, Southampton-buildings, 
cery-lane, London.—A communication from Dr. Meusel, Breslau, 

Germany.—12th January, 1877 

98. Improvements in Deron~ators, and in machinery or apparatus for 
nanufacture of the same, Samuel Joseph Mackie, Camille Alphonse 

Faure, and George Trench, Faversham, Kent. —15th January, 1877. 

241. Improvements in machines for use in ScaLLopmnc the Uppers of 
Boots and SHogs, Alexander Melville Clark, Uhancery-lane, London.— 
A c mmunication from William Manley, Rochester, Monroe, New York, 
U.s.—18ta January, 1877. 

250. Improvements in Srexcu-Traps, Robert Cardwell, Broadheath, 
Cheshire, 

256. Improvements in Rack Putteys for the cords of window-blinds, 
Inaps, and other articles, Frederic Arthur Harrison and Charles Priest- 
land, Birmingham.—19th January, 1877. 

260. Improvements in the manufacture of Lace Faprics, and in 
machinery and apparatus applicable to twist lace machines, Joseph 
Litchfield, Nottingham. 

264. Improvements in WHEELS for tramway carriages, Robert Hacfield, 
Svuthampton-buildings, London. 

268. Improvements in the construction of CentriruGaL Drarine and 
SvuB>IDING Macuinery, and in the methods of and apparatus for sup- 
porting and driving the same, James Bingham Alliott, Radford, 

ghamshire 

4 wovements in the Purirrcation of Gas, and the utilisation of 

by-products by the manufacture of secondary products therefrom, 

Roger William Wallace, Chemical Works, New-road, Battersea Park, 
Surrey, and Carl Friedrich Claus, Great St. Helen’s, London.—20th 
January, 1877. 

276. Improvements in apparatus for WirHertsc and Dryino TEALEar, 
Thomas Balmer, Fochabers, Merayshire, Scotland, N.B. 

278, Improvements in RENDERING FaBrics and the materials composing 
the same more Impervious to Moisture, and in compositions to be 
employed therefor, Cristoforo Muratori, Hackney, London. 

280. Improvements m STEaM'EnGines, Henry Davey, Leeds, Yorkshire. 

282. Improvements in Pors for making decoctions and infusions, Alfred 
Vincent Newton, Chancery-lane, London.— A communication from 
John Cromwell, Cranford, New Jersey, U.S.—22nd January, 1877. 

284. Improvements in apparatus for Driving Pies, Richard Hodson, 
Blackwall London. 
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Improvements in apparatus or means employed for VewriLaTinG 
BvuiLpines, apartments, railway carriages, ships’ cabins, and other 
structures and places, Smith Hannington, Tonbridge Wells, Kent. 

288. The manufacture of an improved IncomBUSTIBLE Paper, Albert 
Cahen, Boulevart Saint Denis, Paris —A communication from Luciano 
Navarro and Ignacio Santiago Fuentes, Salamanca, Spain. 

290. Improvements in or connected with Sream ILER or other 
Fornaces, Frederick Charles Richardson, Haverhill, Suffolk. 

292. Improvements in Brercn-LoapInc SMALL-aRMs, Charles Osborne 
Ellis and Edward William Wilkinson, Birmingham.—23rd January, 
1877. 

298. Improved machinery or apparatus for Wixpinc Yarx, Edwin 
Crossley, Halifax, Yorkshire. 

302. Improvements in GALVaANIsING and METAL-CoATING APPARATUS, John 
Lysaght, St. Vincent’s Corrugated Ironworks, Bristol. 

304. Improvements in Harvestine Macmunes, William M‘Intyre Cranston 
and Thomas Culpin, Worship-street. Finsbury, London. 

206. Improvements in the construction of Copyinc Presses, William 
M Intyre Cranston, Worship-street, Finsbury, London. 

308. Improvements in Tavs or VaLves, Edward Griffith Brewer, Chancery- 
lane, London.—A communication from Sabourin, sen., Paris. 

310. Improved means of Serrmne or Securtne Borter Toves in their 
tube plates, Alexander Melville Clark, Chancery-lane, London.—A 
communication from the Patent Tube Setting hag CB, 

Cattaraugus County, New York, U.S.—24th January, 1877. 





$12. Improvements in ExcavatTina Macuines, Henry William Ball, 
G ww, Lanarkshire, N.B, 

316 Improvements in the construction of Sucar-cane 
Macutnery, George Fletcher, Bett’s-street, London. 

$20. An improvement in Guuuis for street sewers and drains generally, 
George Schofield, Elland, Yorkshire. : 

321. Improvements ia Urinistxe the Heat generated in Bessemer steel 
converters, and in apparatus connected therewith, Arthur Cooper, Ivy 
Cottage, Indnstry-road, Darnall, Yorkshire. , 

$22. Improvements in the method of and apparatus for Cutrinc LEATHER 
STRAPPING for Jouvts, William Frederick Bateman, Lowmoor, York- 
shire. 

324. Improvements in apparatus appertaining to Surrs’ Square Sats, 
—_ as —s - sails, and royals, and in the method of 
applying an sending, furling, unfurling, and reefing sh sails 
Anthony Hutton, Liverpool. ‘ ; + er ee, 

$25. An improved Continvous Rotary Motive Power ENGIne Henry 
Edward Newton, Chancery-lane, London. — A communication om 
Joseph Antoine Poncet, Paris.— 25th January, 1877. 

330. Improvements in the method of and apparatus for Crriwpina FABRICS 
James Dyson, Nelson, near Burnley, Lancashire, and Peter Bury, Man. 
chester. dps 

$32. Improvements in apparatus for Layrne in Exrra Tareaps in the 
manufacture of Knirrep or Loopep Fasric, John Groves and James 
Basford, Loughborough, Leicestershire. 

334. A new BicyciE CarR1acE for the conveyance of passengers or goods 
Alfred Gunthorpe and Bernhard Henoch, Brunswick-terrace, Camber- 
well, Surrey. ‘ 

. Anew or improved Tose Beaver, David Law Selkirk, London- 
street, London.—A communication from Patrick Fitzgibbons and 
Ralph Edward Stone, Oswego, Canada, 

$40. Improvements in Sash Fasteninos, and in mechanism or apparatus 
connected therewith, Edmund Tonks and William Henry Tonks, 
Birmingham, and Joseph Timothy Hopkinson, Tavistock-place, Tavis- 
tock-square, London. 

344. Improvements in machinery for Spriyytnc, TwistinG, or Dovpine 
Fisrovus Mareria.s, John Clayton Mewburn, Fieet-street, London.—A 
communication from John Perry, Lannoy, Nord, France. 

348. A new or improved Po.isn for cleaning. reviving, and renovating 
jewellery, plated ware, furniture, and other such like articles, William 
Thomas Kerry, Sotheron-road, King’s-road, Fulham, London.—26th 
January, 1877. 

352. Improvements in Sprxxino, Dovsiine, and Twisting Yarns, and in 
the means employed therefor, Alexander Macdowall Fleming, Jobn 
Hey, and William Earnshaw, Greenock, Renfrewshire, N.B. 

354. Improvements in Hanp EnporsinG STAMP APPARATUS, George 
Kissam Cooke, Paternoster-row, London. 

856. Improvements in Looms for Weavine, John Smith Raworth and 
Benjamin Alfred Raworth, Manchester. 

358. Improvements in Direct-actine Steam Esorves for pumping and 
other purposes, Bristow Hunt, Serle-street, Lincoln's-inn, London.—A 
communication from John Burger Waring, Stamford, Fairfield, 
Connecticut, US., and Joseph Bernard Wilson, Philadelphia, Penn- 
sylvania, U.S. 

ae. Improvements in MeTatiic Bepsteaps, Thomas Kendrick, Birming- 

am 

$62. Improvements in the manufacture of the Tor Norcurs and Runyers 
of UMBreLias and Parasoxs, Charles Louis Boyce and Richard Reeves 
Nexton, Birmingham 

364. Improvements in Miners’ Sarety Lamps, part of which is applicable 
to other lamps or lanterns, John Davenport Shakespear, Ramsgute, 
Kent.—27th January, 1877. 

372. Improvements in the manufacture of Screw Spikes, and in 
machinery or apparatus connected therewith, George Buxton, Stock- 
Lei Cheshire, and William Fildes, Lancashire Hill, Stockport, Lanca- 


CRUSHING 


re. 
74 Improvements in TRansmiTTING and PRINTING TELEGRAPHIC 
MessaGes and in apparatus therefor, and also in type-writing pro- 
cesses, and in apparatus therefor, Samuel Williams, Newport, Mon- 
mouthshire. 

378. New or improved Portanie Ramps for use on railways and tram- 
ways, David Russel!, Cornwall-road, Westbourne Park, London.—29th 
January, 1877. 

386. Improvements in the means or apparatus employed for WorKING 
Raitway Brakgs, Chris Anderson, Leeds, Yorkshire. 

388. Improvements in Taps and apparatus for bottling wine and other 
— from casks, Samuel Thomas Ashton, Vine-street, Minories, 

mdon. 

390. A new or improved apparatus for ConTrotirsa the Amount of 
Sririts PropuceD in Distitierigs, Carl Robert Wedelin, Gothenburg, 
Sweden. 

391. Improvements in the manufacture of Borries and in the construc- 
tion of tools used in such manufacture, and in stoppers for bottles, 
— Brooke, jun., William King and Reuben Nunns, Leeds, York- 
shire 

392. Improvements in the construction of Lusricarors, James Hegin- 
bottom and Samuel Green, Oldham, Lancashire. 

394. Improvements in Castors for Fur~iture and other similar articles, 
Gerard Wenzeslans von Nawrocki, Berlin, Germany.—A comraunica- 
tion from Julius Lowensohn, Berlin, Germany. 

398. Improvements in BoTtTies, Jars, and other Hottow Vesse.s, and 
in Stoppers for the same, and in machinery or apparatus for the manu- 
facture of such stoppers, Hermann Lange and Carl Mohr, Berlin, 
Germany.—30th Jonuary, 1877 

400. Improvements in means and apparatus whereby the Brock and 
INTERLOCKING Systems of RatLways are ComMBINED, 80 as to effect reci- 
procal locking or control of points and signals and telegraphic block 
instruments, Charles Hodgson, Canterbury-road, Kilburn, London. 

402. Improvements in Wire Fences, Herbert John Haddan, Strand, 
Westminster.—A communication from Thomas Seabury, St. James, 
New York, U.S. 

404. A new or improved Vent Peo or Tar, William Speirs Simpson, 
Battersea Park-road, Surrey. 

468. Improved Gantry, John Hough, Castleton, Lancashire. 

410. Inprovements in the construction of Temr_es employed in looms for 
weaving, Samuel Taylor and John Hall, Walmersley, Lancashire. 

412. Improvements in {Suctrers for the protection of shop and other 

roperty, and apparatus connected therewith, George Henry Down- 
— Battersea, Surrey, and James Shaw Downham, Wimbledon, 
urrey. 

414. A new instrument or apparatus for Inpicatrvc the Depra of Water 
in the Hoips of Surps or other vessels at sea, John Adamson, Busby, 
Renfrewshire, N.B. 

418. An improved method of Repoctnc the Friction of Vessets when 
travelling on the water, John Isaac Thornycroft, Church Wharf, 
Chiswick, Middlesex. 

420. Improvements in machinery for Cuttinc and Bunp.ine Sticks of 
Firewoop, Frank Kingston, Greenwich, Kent. 

421. Improvements in Ecectric Loos for measuring the speed of vessels, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from John P. Haines, New York, U.8S.—3ist January, 1877. 

424. Anew or improved Rotary Exotne, applicable also for use as a 
liquid meter and as a pump, Cyrus Avery, Islington, London. 

426. Improvements in the method of Urtitistnc NeutraLisep Spent or 
Rervse Acip Liquors, William Cormack, London. 

428. Improvements in apparatus for Scortne the Game of Bituiarps, 
William Walton, Denton, Lancashire. 

430. Improvements in Exectric Tetecrapss, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Jean Joseph 
Etienne Lenoir, Paris. 

432. Improvements in Roor Lamps for railway and other carriages, which 
improvements may also be applied to other lamps, John Stokes, 

rmingham. 

434, An improvement in Governors for marine steam engines, Henry 
Edward Newton, Chancery-lane, London.—A communication from 
George Steel, New York, U.S. 

436. Improvements in the construction of Piston-rops and Pistons, 
and Buckets and Piuncers for the lubrication of the same, particularly 
applicable to enemas, syringes, and other similar instruments, James 
Arnold, West Smithfield, London, and Edward John Guy, Goswell- 
road, London.—lst February, 1877. 

438. Improvements in Jacquarp Carps, and in the mode of and in 
mac for making the same, Edward Weild, Manchester. 

440. An improved machine for Drittinc or Borrna Rocks and other 
hard substances, Thomas Brown Jordan, Queen Victoria-street, London. 

442. Improvements in Opera, Fietp, and Marine Guiasses, Charles 
Moreau, Paris. 

444. Imp ts in the e of Sutpaipe of Sopium and 
SvuLPuipe of Potassium, Walter Weldon, Abbey Lodge, Merton, Surrey. 

446. Improvements in Looms for Weavine, William Henry Rayner, Low- 
moor, Yorkshire. 

448. Improvements in WaTeRMeTERS, George Wightman, Elksley, 
Nottinghamshire, and Stephen Alley, Glasgow, Lanarkshire, N.B. P 
450. Improvements in Winpow Buiyps, James Philip Ottaway, Redhill, 

Surrey. 

452. Improvements in apparatus for Liautine Coat and other Fires, and 
in fireplaces, stoves, and furnaces for this purpose, Smith Hannington, 
Tonbridge Wells, Kent. 

454. Improvements in Hor Water Borters and in apparatus for stopping 
leakages and making joints in the pipes of hot water apparatus, appli- 
cable also to pipes used for other purposes, Thomas Turner Mercer, 
Blackburn, Lancashire. 

456. An improved Suret Srvp or Burton. applicable for other fastening 
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purposes, Max Strauss, Holborn Viaduct, London, and John Frederick 
3ennet, South Hackney, London.—2nd February, 1877, 

498 An improved method of and appliances for VENTILATION, John 
Fward Sears, Addington-sqnare, Camberwell, Surrey.—6th February, 
1 


515. Improvements in TeLecrarn Posts, and in the method of fixing 
the same, John Musgrove Norman, Barrow-in-Furness, Lancashire,— 
7th February, 1877. 

533. An improved Caoprmxc Macatxe, Henry John Hurwood, Lebanon- 
street, Walworth-common, Surrey. 

£37. Improvements in Rink Skates, James Alfred Claydon, Sutton-in- 
Ashfield, Nottinghamshire. 

541. Improvements in and appertaining to Brocks for Lirrmna and 
Loweaine Weicuts, William Orme Carter, Liverpool. 

543. Improvements in or additions to Lapres’ Boots, James Dean, Derby, 

545. Improvements in instruments for Mrasurino, TRANSFERRING, 
Repvucina, Excaroine, and DrawinG Proportionate Distances, James 
Plaister Harriss-Gastrell, Devonshire Club, St. James’-street, London, 
—A communication?from Eugtne Mouton, Rue de Clichy, Paris. 

547. Improvements in Lroc 3 and other GARMENTS, more particular] 
adapted jfor garments ms from materials known as waterproof, 

£ Charles Wiiliam Meiter, Gracechurch-street, London, Henry Houghton, 
Old Ford, London, and John Neville, St. John's-wood, London, 

549. An improved manufacture of Packine for Srurrino Boxes, Edwin 
Carter and David Smith, Huddersfield, Yorkshire.—8th February, 1877, 

551. Improvements in Ratiiye ArracuMents, William Gill, Liverpool. 

553. Improvements in apparatus for Firtne Foo SioNats on lines of 
railway, Frederick George Meyers, Kettering, Northamptonshire, 

557. Anew and improved apparatus for PuncHING, Pressino, or Curtina 
Ho tes or Stors in Iron, Sree, and other metals, Thomas Baker, New- 
street, Sudbury, Suffolk.—9th February, 1877. 

561. Improvements in the Fire-poors of Furnaces, Charles Mace and 
John Brewster, Sunderland, Durham. 

563. Improvements in machinery or apparatus for Lirtinc Turn1ps, John 
Munro, Forres, Elgin, N.B. 

565. Improvements in Sprinc and other Hrivces for doors and gates, 
Patrick O'Connor, Wavertree, Lancashire. 

567. Improvements in FILTER Presses, John Bowing, St. Michacl’s House, 
St. Michael’s-alley, Cornhill, London. 

569. Improvements in the arrangement and construction of buildings, 
chambers, receptacles, and apparatus for StorinG, DesiccaTine, REFRI- 
GERATING, and PRESERVING Megat, Fruit, VeoeTasies, and other 
PerisHasie Marrers, and in the processes employed tor treating and 
regulating the temperature of such articles or matters whilst in transit 
or otherwise, John Garrett Tongue, Southampton-buildings, Chancery- 
lane, London.—A communication from Carrol L. Riker and Alexander 
Montgomery, New York, U.S. 

571. Improvements in instruments for Factirratina Lapour in Women, 
James Travis Whittaker, Todmorden, Lancashire. 

573. Improvements in the manufacture of Furniture for UMBRELLAs and 
Panasois, Charles Louis Boyce and Richard Reeves Newton, Birming- 
ham. : 

575. Improvements in machinery for Makinc and Pressino Bricks and 
other plastic or semi-dry forms, Thomas Titley, Leeds, Yorkshire. 

577. An improved machine for Bruisine, Baeakine, Grinpina, Decorti- 
CATING, and PuLVERISING Grats, seed, fibrous materials, and the like, 
for rasping and planing wood end other substances, and for other like 
purposes, William Robert Lake, Southampton-bnildings, London.—A 
communication from Pierre Désiré Destas, Paris. —10th February, 1877. 

58]. Improvements in Furnaces, Sam Mason, jun., Manchester, and 
John Wolstenholme and Samuel Spencer, Radclitfe Bridge, Manchester. 

583. Improvements in the manufacture of Svucar, James Stuart, 
Leadenhall-street, London.—A communication from William Eastes, 
Gresley Lukin, and Alexander Jenyns William Boyd, Brisbane, 
Queensland. 

587. Improvements in Cutrinc-our and Markino for Corrino-ov7 
Fasrics and Mareriats, and in apparatus therefor, Leethem Reynolds, 
Landport, Portsmouth, Hants. 

589. Improved apparatus for and means of Fastentno, Oprenine, and 
CLosinc Siapinc Wixpow-sashes, George Edwards, Brompton-road, 
South Kensington, London. 

591. Improvements in Prerarinc Surraces or Pirates for Prixtine 
Mvsic and other printed matter, Michael Alissoff, St. Petersburg, 
Russia. —12th February, 1877. 

595, Improvements in EmBroipeRinc and Srwine Macuines, John Wood 
and Joseph Meredith Crellin, Manchester 

597. An improved method of Coynecrino Tocerurr the Sripes and Exps 
of Bensteaps, also applicable to wardrobes and other articles, Emile 
Hock, Albert Hock, and Alexis Ferdinand Parmentier, South-street, 
Finsbury, London 

699. Improvements in machinery for Carpinc and Scrissiinc Woot, 
cotton, silk, and other fibrous substances, James Thewlis, Denby Dale, 
near Huddersfield, Yorkshire.—13tk February, 1877. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

521. Improvements in the manufacture of Saws and other articles of 
steel, or steel and iron and in apparatus therefor, William Robert 
Lake, Southampton-buildings, London. — A communication from 
George F. Symonds, Massachusetts, U.S.—7th February, 1877. 

540. Improvements in machinery for the manufacture of Dowe.s and 
Pixs from Meta. Rop or Wire, and in the operations connected there- 
with, Frederick Delacourt Blyth, Fenchurch-street, London.—éth 

february, 1877. 

78 Improvements in Sprinc Mattresses and Seatina for Soras, 
Cuatrs, and other similar articles of furniture, part of such improve- 
ments being applicable to other purposes, Emile Hock, Albert Hock, 
and Alexis Ferdinand Parmentier, South-street, Finsbury, London. — 
10th February, 1877. ‘ 

593, Ap improved machine for Hvuttimc and Porisutnc Correr, Alex- 
ander Melville Clark, Chancery-lane, London.—A communication from 
José Guardiola, Guatemala, Central America, 3th February, 1877. 

663. Improvements in apparatus for TaansmiTTiING Gas from the Retorts 
to the Hypravutic Mars, James Newman and William Duesbury, Let- 
church, Derbyshire —17th February, 1877 

686. Putting out the flame of lamps without blowing or turning down 
the wicks by means of a Lamp Sarety Extinovisuer, Joseph Cole, 
Chichester-road Vilias, Kilburn, London,— 20th February, 1877. 

689. Improvements in Brakes and AuxiLiary Ruppers for VessE.s, 
Herbert John Haddan, Strand, Westminster.—A communication from 
John Hutton, New York, U.%.--20th February, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 

6:5 Supine Sasugs, John Allin Jones, Birmingham.—20th February, 
1874. 

670. Crispinc, &c, Texte and other Faprics, George Fyfe Elder, 
Lochee, Forfarshire, N.B,—23rd February, 1874. 

680, Rock Dru.tinc Macuines, George Tomlinson Bousfield, Sutton, 
Surrey.—23rd February, 1874 

713. Knirrep Fasarics, William Cotton, Loughborough, Leicestershire.— 
25th February 1874. 

723. Kxirrep Faprics, John Hancock, Holland House, Hyson-green, 
Nottingham.—26th February, 1874. 

652. Exoines and Pomrs, Daniel Kemp West, Crown-place, Kentish Town, 
London. — 21st February, 1874. 

671. Weavine Bags, &c., John Laird, jun., and William Rutherford, 
Forfar, N.B.—23rd February, 1874. 

694. Wrepow-sasu Fastexinos, Joseph Timothy Hopkinson, Newington- 
causeway, Surrey.—2éth February, 1874. 

727. Twistixc Frince on Suawis, &c., William Brooks, Bennington, 
Vermont, U 8.—26th February, 1874. 

760 Tis, &c., for Preservep Foop and other articles, John Henry 
Johnson, Lincoln's-inn-fields, London.—2nd March, 1874. 

786. CARRYING WaHeeLs of Revo.vino Vessers, Henry Carrick and John 
Dobson Wardale, Gateshead-on-Tyne, Durham,—4th March, 1874. 

870. Printinc TeLeorapns, John Henry Jobnson, Lincoln’s-inn-fields, 
London.—10th March, 1874. 

§90. SEPARATING and CLEANING Gratn, &c., Charilaos Notara, Liverpool. 
—Ilth March, 1874. 

714. Treatino Iron, Robert Stone, Liverpool.— 25th February, 1874. 

715. Horse Ciiprrrs, William Brown, Birmingham.—25th February, 1874. 

726. Root Pv.trers, Edward Hammond Bentall, Heybridge, near 
Maldon, Essex.—26th February, 1874. 

686. STorPinc, &c., Tramway Cars, Joseph Henry Betteley, Cornhill 
London.—28rd February, 1874. 

698. Sewinc Macnines, Isaac Merritt Singer, New York, U.S.—24th 
February, 1874. 

700. BotT.es and Stoppers, Edmund Hunt, Glasgow, Lanarkshire, N.B. 
—24th February, 1874. 

719. Loom Harness, William Robert Lake, Southampt 
London.—25th February, 1874. 

802. TREATING ALCOHOLIC Liquips, Edward William Phibbs, Coleman- 
street, London.—4th March, 1874, 

819. Concrete Buitpincs, Thomas Broughton, Granville House, Overhill- 
road, East Dulwich, Surrey.—5th March, 1874. 

724. Roap and other Ways, Charles Llewellyn Light, Great Winchester- 
street-buildings, London.—26th February, 1874. 

749. Saectino Lron, William Alexander Lyttle, the Grove, Hammer- 
smith, Middlesex.—28th February, 1874, 


Patents on which the Stamp Duty of £100 has been Paid. 
518. Dressixc Strong, William Adams, Glasgow, Lanarkshire, N.B.— 
22nd February, 1870. 
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600. Propuctno PicrertaL, &., Devices, Benjamin George George, 
Hatton-garden, London.—l1st March, 1870. 

504, AcruaTina Sewixo and other Macuings Workep by a TREADLE, 
John Henry Johnson, Lincoln’s-inn-fields, London.—25th February, 


583. Wrovont Merat Waeexs, Alexander Melville Clark, Chancery-lane, 
London, —26th February, 1870. 


Notices of Intention to Proceed with Patents. 


3974. Warmino and Venticatine, &c., AprLiances, George Livermore 
Shorland, Stretford-road, Manchester.—14th October, 1876, 

4001, Sarpeuitpine for Lure-savino purposes, James Ledger, Fleet-street, 
London.—A communication from Felix Frédéric Lemoine. 

4002. IspicaTinc the Pressure of Ecastic or Non-Evastic Fivips, 
Joseph Roper Penning, Uummercial-road, Landport. 

4007. SELF-LOCKING SuixtstuD, James Grason, Fore-street, Tiverton,— 
17th October, 1876. 

4015. CenTRIFUGAL Pumps and Fans, Edward Reynolds, Mona House, 
Westbourne-road, Sheflield. . 

4020. Fornaces, Richard Arthur Wilson, Salford. 

4024. Evxvatep Raitways, Alfred Henry Wildy, Old Jewry, London. 

4025. CYLuNpers and VALves, John Williams, Victoria Docks, London. 

4028, SeEA-GoInG Vesse_s, Eugene Armand Roy, Lady Margaret-road, 
Kentish Town, London, 

4032. Measurino, &., Waste Fruips and Liquips, Ridley Henderson, 
Timsbury, near Bath.—18¢h October, 1876. 

4037. Mountine Evecrro-pLate Wares, George Green and Jaime Mallol, 
Birmingham. 

4038, Revo.vine Disnes, &c., George Green and Jaime Mallol, Birming- 
ham, 

4046. Excaustic TiLes, &c., William Henry Kidgway, Hanley. 

4050. Meraiic Nurs, Henry James Brookes, Smethwick.—19th October, 
1876, 

4052. IncineRatiInG Furnaces, William Allan Carter, Edinburgh, N.B. 

4055. Burroxs, Joseph Fletcher, Manchester. 

4057. Corps or Ropes, Leedham Binns, Grove House, Oakenshaw, 

4000. PortTaBLe PaotTooRaPHic Apparatus, William Edward Gedge, 
Wellingtou-street, Strand. —A communication from Jules Alphonse 
Terpereau. 

4062. onan Winpow Sasues, Thomas William Helliwell, Brighouse. 

4064. Looms and Jacguarps, John Charles Buckley, Mossley, and Albert 
Hildebrandt, Bow-chambers, Manchester.—20th October, 1876. 

4071. crew-cvTtine, &¢., Macnine, Erhard Schlenker, Southampton- 
buildings, London, 

4078. Injectors or Lyspirators, William Morgan-Brown, Southam pton 
buildings. London.—A communication from Johu F. Hancock. 

4080. Newsrarer Printine, &c., Macuinery, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Joseph Jules Derriey, 

4082. Pastino, Currine, &c., Macuine, William Robert Lake, South- 
ampton-buildings, London. — A communication from Lyman Reed 
Blake.— 21st October, 1876. 

4093, Desparcu Tues, John Lawton Haddan, Strand, Wostminster.—A 
communication from Albert Liasse. 

4091. Coat and As Sieves, Herbert John Haddan, Strand, Westminster. 
—A communication from Peter Peckham. 

4102. Morive Power, Ernest de Pass, Fleet-chambers, Fleet-street, 
London.—A communication from Gaston Eugéne Elie Bozérian,—z3rd 
October, 1876. 

4117. Osrainine Pictures in CoLours, Henry Kdward Newton, Chancery- 
lane, London.—A communication from Cheri Rousseau. 

4125, Locomotives and other Exoines, &c , Abraham Pullan and William 
Pullan, New Cross-road, Surrey, and George Bebbington, Lausanne- 
road, Peckham, Surrey. —24th October, 1876. 

4139, Sarety-vaLve Arraratus, John Charles. Wilson, Mona House, 
Westfield Park, Bristol. 

4144. Winpinc Macnines, Joseph Richardson Turtle Mulholland and 
William Mulholland Porter, Belfast, Ireland.—25th October, 1876. 

4170. Excravine, &c., RoLLers or CYLINDRIGAL SuRPaces, George 
Moulton, Manchester. —271h October, 1876. 

4174. MovLpino or Suapine Ciay, &c, Richard Cardwell Robinson, 
Avenham Cottage, Preston. —28th October, 1876. 

419!|, Envecopes, &c., for Extractino O11 from 8reps, Frank Pickering, 
Napicr-terrace, Hull, William Swift, Elizabeth-road, Stoneferry, and 
Sam Hunter, King’s Mill, Stoneferry. 

4195. Buow1no Fans, Philip Pierce, Wexford, Ireland.—30th October, 1876 

4210. Power Looms, John Barraclough, Perseverance Miil, Wibsey, near 
Bradford. 

4213. Excavatiye Apparatus, Graham Stevenson, Airdrie, N.B.—31st 
October, 1876. 

4221. Pressuxe Inpicator, William Robert Lake, Southampton-build- 
ings, London.—A communication from De Hennault Brothers and 
Lucien Guinnotte.—1lst November, 1876. 

4248. Music Srooxs, &c., Henry Brooks, Cumberland Market, Regent's 
Park, London. 

4251. Sortratres, &c , George Walker, Birmingham. 

426°. Wririne Pex, Alexander Melville Clark, Chancery-lane, London.— 
A communication from Léon Fargue.—3rd November, 1876. 

203. SteerinG Vesse.s, George Daniel Davis, Woodstock-road, Poplar, 
London. 

4204. Fursaces, Richard William Perkinsand Francis Heineken Perkins, 
Swansea, and Joseph Williams, Station-road, Llanelly.—ith November, 
1876 

4219. Suarrs and Potes for Venicies, Alexander Melville Clark, Chan- 
cery-lane, London. —A coramupication from Moise Mayer. — 6th 

November, 1876. 

07. Sotrrarres, &c., David Cutler, Birmingham.—7th November, 1876. 

SreaM Boivers, William Nathan Dack, Patricroft. 

Friction GeaninG, Ernst Brauer, Berlin, Prussia.—0th November, 






1876 

4358. CurpoLa Furnaces, Alexander Melville Clark, Chancery-lane, 
London —A communication from J. J. Heurtier Carré and Co.—10ih 
November, 1876. 

1392. Pumps, James Watson, Greenwich.—13th November, 1876. 

4405, TupuLar Surrace Conpensers, Alexander Speirs, Liverpool.—l4th 
November, 1876. 

4431. Sroi PING, &c., Tramns on Raitways, David Jones, Inverness, N.B. 

4440. Tune Rovine F.ivers, Thomas Hattersley, Leeds.—16th November, 
1876. 

4481 Wasnine Macutne, Robert Motion, Kirkcaldy, N. B.—20th November, 
1876. 


4563. Gas Stoves, Léon Van 
November, 1876. 

4006. CoiLtinc Wire Rors, Alfred Yeoman Watson, Norwich.—28th 
November, 1876. 

4745. Motive Power, Harry Whiteside Cook, Stondon Massey.—7th 
December, 1876. 

4770. Learner, &c., Robert Middleton, Leeds —9th December, 1876. 

4862. Lock Tor for Rovine Fryers, &c., Thomas Kilvington Hattersley, 
Leeds.—15th Lecember, 1876, 

4934, ORNAMENTAL ARTICLES, George William Ley, St. John’s-wood-road, 
Croydon.—2lst December, 1876. 

4986. Roiune Ratt Enns, &c., into billets or bars, James Charles Hill, 
Alfred Colerick Pilliner, and William Williams, Oakfield Works, Llan- 
tarnam,— 23rd Decem+er, 1876. 

6000, OnpNanxce, Hermann Emil Albert Hellboff, Chancery-lane, London. 
27th December, 1876. 

5014. Wasn Bastxs, &c., William Morgan-Brown, South t 


der Kelen, Brussels, Belgium.—25th 


hoildi 


898. Borries, &c., Hermann Lange and Carl Mohr, Berlin, Prussia.—30th 
January, 1077. 

400. Biock and IsTerLockina Rattway Apparatus, Charles Hodgson, 
Canterbury-road, Kilburn, London.—3lst January, 1877. 

427. Toois, Henry George Jordan, Manchester. 

429 Metauuic Bossixs, &c., Alexander Wilkinson, Nottingham.—lst 
February, 1877. 

438. Jacquarp Carns, Edward Weild. Manchester. 

440. DaiLtinc or Borinc Rocks, &c, Thomas Brown Jordan, Queen 
Victoria-street, London. 

441, Fornaces, Jobn Fletcher, Ashton-under-Lyne. 

450. Winpow Buinps, James Philip Ottaway, Redhill. 

453. Sream Borvers, William Menzics and Charles Blagburn, Newcastle- 
upon-Tyne.—2nd February, 1877. 

493, VentiLation, John Edward Sears, Addington-square, Camberwell, 


Surrey. 

497. ExisitiInG ADVERTISEMENTS, Charles Louis Adolphe Couture, Paris, 
—6th February, 1877. 

815. TeLecrarn Posts, John Musgrove Norman, Barrow-in-Furness. 

-. Prorectine Watcues, &c., James Leftwich ‘Varner, Tulse-bill, 

Jurrey. 

529. Cigars, Joseph Sprague Winsor, Providence, Rhode Island, U.8.— 
Tth February, 1877. 

547. Lecainas, &c., Charles William Meiter, Gracechurch-street, London, 
Henry Houghton, Old Ford, London, and John Neville, St. John’s- 
wood, London.—8th February, 1877. 

7. _ pours of Furnaces, Charles Mace and Jobn Brewster, Sunder- 

nd, 

567. Ficrer Presses, John Bowing, St. Michael's House, St. Michael’s- 
alley, Cornhill, London.—10th February, 1877. 

£95. EMBROIDERING, &c., Macuines, John Wood and Joseph Meredith 
Crellin, Manchester.—13th Fabruary, 1877. 

663. Gas, James Newman and William Duesbury, Litchurch, near Derby. 
—lith February, 1877. 

686. Sarety Lamp Extinouisner, Joseph Cole, Chichester-road Villas, 
Kilburn, London, 

689. Brakes, &c,, for Vessers, Herbert John Haddan, Strand, West- 
minster.—A communication from John Hutton.—20th February, 1877. 





All persons having an interest in ppeies any one of such applications 

should leave particulars in writing of their objections to such application at 

a office of the Commissioners of Patents within twenty-one days after 
ite. 





List of Specifications published during the week ending 
24th February, 1877. 

2009, 8d.; 2110, 4d.; 2112, Gd ; 2183, 4d.; 2139, 4d.; 2144, 4d.; 2175, 6d.; 

2182, dd.; 2213, 4d.; 2242, 6d.; 2244, Is. 8d.; 2245, 6d.; 2248, 4d.; 2249, 

4d.; 2250, 6d.; 2256, 6d.; 2269, 6d.; 2274, 6d.; 2277, 4d.; 2292, 6d.; 2301 


















4d.; 2402, 6d.; 2308, 8d.; 2319, 6d.; 2829, 6d.; 2851, 4d.; 2353, 6d.; 2358, 
6d.; 2361, 6d.; 2362, 6d.; 2374, 6d.; 2375, 6d.; 2880, 6d.; 2387, 4d.; 2388, 
6d.; 2409, 6d.; 2410, 6d; 2411, 6d.; 2426, Gd.; 2429, 6d.; 2431, 6d; 2436, 
6d.; 2439, 6d.; 2445, 6d.; 2457, 8d.; 2464, 6d.; 2468, 6d.; 2483, 6d.; 2493, 
6d.; 2497, 1s.; 2507, 4d.; 2509, 6d., 2510, 4d.; 2512, 6d.; 2427, Gd.; 2520, 





549, 6d.; 2552, 6d.; 2553, 6d.; 2566, 6d.; 256! 
4, 6d.; 2585, 6d.; 2587, 6d.; 2592, 6d.: 2615, 
23, 4d. , 6d.; 2641, 6d.; 2642, 4d.; 2652, 
6d.; 2660, 6).: 4670, 6d.; 2674, Gd ; 2692, 6d.; 2693, 6d.; 2695, 6d.; 
4d.; 2765, 10d.; 2044, 2d.; 2949, ud.; 2950, 4d.; 2959, 2d.; 2961, 2d.; 2969, 
2d.: 2970, 2d.; 3008, 2d.; 3056, 2d.; 3012, 4d.; 3014, 2d.; 3028, 2d.; 3e34, 
4d.; 3036, 2d.; 3037, 2d.; 3044, 4d.; 3046, 2d.; 3065, 2d.; 3067, 2d. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding ls. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








‘ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





2'712. Gas Mertens, A. G. Henderson—Dated 1st July, 1876. 

Object is to secure uniform registration with variable level of water. 
The wheel or drum is similar to the ordinary one, but has no cover on the 
front, and forming the fifth chamber of an ordinary drum. It has but one 
fixed central shield of large diameter supporting the four chambers, and 
which also serves to separate from the main body of measured gas passing 
each chamber a small portion of gas which is expelled outside the 
wheel into unmeasured gas contained within the external case of the 
meter, and from whence it passes through the chambers of the wheel a 
second time. The chambers successively receive their supply of gas as 
their inlets rise above water level, which is discharged, as the wheel 
revolves, from two outlets, after the inlet is sealedin water. The meter 
is thus compensating. 

27713. Ganpen Pumps anv Syrinces, W. EZ. Fisher.—Dated 1st July, 1876. 
~ (Not proceeded with.) 

The ordinary barrel is enclosed in a loosely-fitting tube, to avoid the 
former becoming mis-shaped by rough usage. A piston or plunger, with 
a number of rings to avoid bye leakage, is used. 


2'714. Srorpine Bort.es, 7. R. Gilesgate.—Dated 1st July, 1876. 

Relates to stoppers for atérated liquids, stopper being inside the bottle. 
The stopper is an egg-shaped piece of soft inaia-rubber, enclosing a dumb- 
bell-shaped piece of harder and heavier substance. The stopper can thus be 
inserted into the bottle by squeezing it in lengthwise, but in stopping the 
bottle the stopper presents itaelf with its longer dimension transverse to 
the neck. 

2715. Rowier Skates, J. Gammon and W. Clark.—Dated 1st July, 1876.— 
(Not proceeded with.) 

A block of india-rubber is used to restore the axles to their normal 
condition when the stock has been canted. The axles are carried on a 
jointed vertical pin, and a pair of arms projecting from the axles are 
embraced by forks fixed to the stock, the rocking of the stock causing the 
forks to move horizontal arms, so that axles depart from parallelism. 


2716. Sream Enarxes, J. B. Outridge.- Dated 1st July, 1876. 

A long piston of rectangular section is enclosed in a cylinder, the piston 
being hollow and enclosing space sufficient to admit of the revolution of 
the crank therein, and the motion of the two connecting ones of which 
rocks on inside of either end of the moving cylinder or piston, the crank 
shaft passing through stuffing boxes in edch side of cylinder. Recipro- 
cating motion of piston, which is governed by eccentric moved valves, is 
converted by the crank into revolution by the internal rocking connecting 
rods. 





2717. Inontne AND Frntsuino Fasrics, C. J. Ball.— Dated 1st July, 1876. 

Relates to ironing and dressing linen and woollen fabrics with dull or 
glazed surface, and stretching same to prevent shrinkage. The machine 
consists of a hollow semi-cylindrical polished cast iron table, heated in- 
ternally, and on which rubs a felted cylinder, heated internally and 





London. — A communication from Andrew Gormly Myers. — 28th 
December, 1876. 

5056. Crusnine, &c., Macurne, George Ernest Sherwin, Amhurst-road, 
Hackney, London,—3s0:h December, 1876. 

143. Rerriceratixe, &c., Liqgrivs, Henry Joseph West, Mason-street, 
Westminster Bridge-road, Surrey.—11th January, 1877. 

194. Raisino, &c., Winpows, Hugo Worthington, Liverpool. — 15th 
January, 1877. 

260. Lace Fanrics, Joseph Litchfield, Nottingham. 

268. CentriruGaL Draiine, &c., Macninery, James Bingham Alliott, 
Radford.—20th January, 1877. 

276. Wirnerine, &c., TeaLegar, Thomas Balmer, Fochabers, N.B. 

278. Renperine Faprics, &c., Impervious to Moisture, Cristoforo 
Muratori, Hackney, Lendon. 

280. Steam Enoines, Henry Davey, Leeds.-—22nd January, 1877. 

286. Horsesnoes, John Lancaster, Vine House, Canning Town.—23rd 
January, 1877. 

297. Piaments, Stephen Williams, Chelsea, London,—24th January, 1877. 

316. SucaR-cane CrusHinc Macuinery, George Fletcher, Betts-street, 
London. —25th January, 1877. 

830. Crimpino Fasrics, James Dyson, Nelson, near Burnley, and Peter 
Bury, Manchester. 

832. Kxitrep or Loorep Fasric, John Groves and James Basford, Lough- 
borough. 26th January, 1877. 

852. Spinnine, &c., Yarns, Alexander Macdowall Fleming, John Hey, 
and William Earnshaw, Greenock, N.B. 

857. Treatixa Atconotic Liguips, Daniel M‘Farlane, Glasgow, N.B. 

864. Sarery Lamps, John Davenport Shakespear, Ramsgate. — 27th 
January, 1877. 

874. TRANSMITTING and Printina TSLEGRAPHIC Messaces, &c., Samuel 
Williams, Newport. 

878. PortanLe Lamps, David Russell, Cornwall-road, Westbourne Park, 
London.—29th January, 1877. 

386. Rartway Brakes, Chris Anderson, Leeds, 

891. Borrixs, &c., William Brooke, jun., William King, and Reuben 


Nunns, 


\ 





ted in two standards, thus forming a continuous hot press The 
standards also carry vaporiser for steam swelling the goods, and a drying 
drum for squeezing out superfluous moisture. Treadies are arranged for 
regulating the pressure on and stretching the stuff. 


2718 Warer-cLosets anv Suxks, J. Foster.—Dated lst July, 1876.—(Not 
proceeded with.) 

valve is fitted at the orifice from a water-closet pan or sink 

pipe, which normally closes the pipe, and which, after being moved to 

admit of discharging the pan or sink, automatically returns to a position 

in which sewer gases are prevented from rising into the house. 


2719. oe» pamermaae 7. R. Jordan.—Dated 1st July, 1876.—(Not pro- 
ceeded with. 

The stocks rock upon a horizontal spindle. Vertical spindles depend 
from the stock and take into tiller pieces, by which the roller axles are 
caused to depart from parallelism. 

2720. Bicycuss, J. Fournier.—Dated 1st July, 1876. 

——— is to provide increased brake power. By a quadrant and kandle 
al ed to the fore part of the bicycle the seat may be moved backward 
and downward for going down hill, so as to preserve the same relative 
position of front axis and rider as when on level ground, a brake being 
applied by the same t of the quadrant handle. 


2'721. Steam Boivers, C. Mace and J. Brewster.—Dated 1st July, 1876. 

Relates to a method of consuming smoke in boiler furnaces, and con- 
sists in making the furnace door castings with a icircular front, in 
which the face of a door is balanced with a weighted handle, and pivoted in 
bearings on the furnace front, so that more or less air may be admitted 
above the fire by partially revolving the door on its axis. 


STAR. Boom. 7 Snors, J. Morgan.—Dated 1st July, 1876.—(Not po- 
led with, 

Relates to a method of uniting leather as applied to fastening soles to 
boots, and consists in looping an under thread. through a loop of a needle 
thread, and drawing the under thread loop up to the surface of the pieces 
being united by the needle thread, an boca Far by the upper 
thread, and soeeeria eee quadruple threads hole to hole by a 
thread on each side of the work. 











2723. Mowine anv Reapina Macuines, W. Wilson and J. Battenby.— 
Dated 1st July, 1876. 

This invention sists in disp g with the intermediate or back- 
shaft gearing between the main axle and the internal spur wheel, and 
mounting a spur pinion in conjunction with a clutch box upon the main 
axles, this pinion gearing by means of an idle wheel direct with the main 
internal spur wheel, 

2724. eee Coes, H. Wadsworth.—Dated 1st July, 1876.—(Not pro- 
ceeded with.) 

Nails are made, several shanks to hold more firmly in the leather, and 
plates are made with projecting shanks and with conical holes, into 
— multiple shanked nails enter and secure them to boots and clogs, 

mC. 





2725. Licutsnip Tetecrarn Communication, P. Protheroe.—Dated 3rd 
July, 1876. 

To avoid the difficulties, caused by tidal motion, of lightship communi- 
cation by electric telegraph, the inventor lays the cable to the point on 
the sea bed to which the ship is to be moored, securing the cable to a 
fixed mooring; to this mooring is connected, by a universal joint, a 
strong cable or rod leading to buoy and rigidly attached thereto. The cable 
or insulated wire is ted to this by a flexible portion, such as a heli- 
cal coil. On upper part of buoy is attached a ball-and-socket joint, to 
which is attached an arm connected by a mooring cable to the lightship, 
Within the casing of the buoy, insulated contact surfaces are arranged, so 
that the motions thereof do not break the continuity of electric current. 
A method of establishing a secure mooring for the buoy and cable is de- 
scri 
2726. Support is Carniaces, J. Imray.—Dated 3rd July, 1876. 

An ordinary leather strap with a buckle is — with a hook by 
which the strap may be hung over the back of the seat. The straps are 
used as arm rests or suspenders. 


2727. Smoke Consumine Furnaces, G. D. Hughes —Dated 3rd July, 1876. 
—(Not proceeded with.) 

The furnace doors are constructed like revolving shutters on the prin- 
ciple of a ventilator, the doors being regulated by clockwork escapement 
for the admission of air. Perforated fire-bricks are fitted inside the fur- 
nace, through which the air circulates and becomes heated before combin- 
ing with the gases. 

2728. Tert Tare Crocks, W.C. 8S. Clark.—Dated 3rd July, 1876.—{Not 
proceeded with.) 

A revolving cylinder is employed with an ordinary clock. The cylinder 
has also a lateral motion. Paper on the cylinder is divided by lines cir- 
cumferential and axial, and a pricker is held off the cylinder by a spring 
which has to be depressed by the workmen, the time of which is 
registered. 

2729. Pressinc Corton MatTeriats, A. Chapman and J. Watson.—Dated 
3rd July, 1876.—(Not proceeded with.) 

Two presses are used a preliminary anda finishing. The invention 
consists, First, in a series of pairs of hooks carried by two shafts attached 
respectively to the two sides of the press. When the first pressing is 
done these hooks are let down and enter the teeth of the press follower. 
The follower is then lowered, and the cotton or bale is left between the 
hooks and lashing plate. The bale and plate are then moved to finishing 

ress. Secondly, placing rails between the presses for transmission of 
bales from one to the other. Thirdly, refers to “extractors” for holding 
bale while being moved to the finishing press, these being composed of 
a series of horizontal bars carried by vertical plates, and which are in- 
serted in the spaces or teeth of the press follower, and consists in making 
these ‘‘extractors” double, the horizontal bars extending to the same 
distance at both sides of the vertieal plates, to uvoid the necessity of 
turning extractor half round. 
2730. Ascuors, 7. A. Swinburne.—Dated 3rd July, 1876.—(Not allowed.) 

The invention consists in rendering an anchor reversible and portable 
by constructing it so that it can be easily taken to pieces, the anchor 
having a double shank. 

2731. Hanvestino Macuines, W. R. Lake.—Dated 3rd July, 1876. 

The invention comprises a mower frame having a drooping front for 
sweeping cut grass to one side, and in combining therewith an adjust- 
able leading wheel, and means of raising and lowering the cutter bar and 
its mechanism. Also converting rotary into reciprocating motion by 
using corrugated disc surfaces, provided with an alternating series of 
corresponding right and left-hand screw planes attached toa bar, by 
which the cutters are intended to be worked. 


2732. Knives anp Forks, W. Levesley and W. Marshall.—Dated 3rd July, 
1876.—({ Not proceeded with.) 

Object is to make a stronger and more securely fixed handle. Handles 
are made of hollow cast steel or other hard metal, the shoulder or plain 
piece of the blade being made to fit in the handle. Handles are also 
made in two halves by stamping from plate. When the handle or two 
parts forming it are put on the plain shoulder part of the blade, the 
—— is soldered or brazed together, and is not affected by hot water or 
a fall. 

2733. Preparixc Aspuatte, B. D. Healey.—Dated 3rd July, 1876. 

Relates to a boiler for preparing asphalte from tar, &c. ; the boiler is closed 
to prevent escape of pungent vapours, these vapours being collected and 
passed through the fire and burned. The boiler is flat on the top and 
semicircular in section. A vertical pipe inside the boiler, with its upper 
end above the surface of the melted asphalte conveys the gases to the 
bottom of the boiler into the furnace. 

2734. Corrine Paper, W. R. Lake.—Dated 4th July, 1876. 

This comprises the addition to paper-cutting machines of a self-acting 
clamp to hold the paper to be cut, the clamp being operated by the me- 
chanism which operates the knife, and motion being communicated to 
it by means of a slotted weighted lever acting upon a friction clutch. 
2735. Lowenrine Suips’ Boats, W. R. Lake.—Dated 4th July, 1876. 

This consists in attaching to the sides of a ship one or more pairs of 
long levers supporting at their upper ends a cradle, in which the boat is 
carried, and being themselves supported by, and vibrating in bearings at 
their lower end attached to the ship. The levers thus constituting a 
frame are usually vertical, the boat being directly over the gunwale, and 
the lever frame being held in position by blocks and falls attached to the 
masts of the vessel, and by whi-h they are held or lowered. 

2736. Fornaces ror Roastinc Ores, W. R. Lake.—Dated 4th July» 
1876. 





The invention consists, First, in making the roasting chamber of coni- 
cal or taper form; Secondly, in dividing the chamber into longitudinal 
compartments throvghout a whole or part of its length; Thirdly, in 
making the fireplace and the receiver for the roasted ore movable; and 
Fourthly, in providing the movable fireplace with a chamber above for 
the generation of hydrogen when required. The roasting chamber is 
herizontal.| The fireplace is at the larger or discharge end, and the 
smaller end next the chimney stack. 


2787. Uriisinc Sutpauric Acip Tar, J. Calderwood.—Dated Ath July, 
1876 


Relates to utilisation of acid or vitriol tar, and consists in its application 
to the production of alum, sulphate of alumina, and sulphate of iron 
from shale residue, clays, &c. A weak impure acid is separated from the 
tar by agitation in water or by current of steam, This is mixed with 
aluminous material previously calcined and ground. This is then put 
into a furnace, and the tarry substances become carbonised ; the mass is 
then lixiviated and sulphate of alumina, &c., obtained. 

2788. Exveopss, J. Hunt.—Dated 4th July, 1876.—(Not proceeded with.) 

Consists in perforating an envelope in a suitably placed line, so that it 
may be opened without destroying it. 


2739. Corree Putrine Macuine, 4. M. Clark.—Dated 4th July, 1876, 

This consists of a frame carrying a revolving notched barrel working 
close to a series of knives by which the coffee beans are freed and the 
renee broken or pulped as they drop from a hopper surmounting the 
barrel. 

2740. Pieatine Macuines, C. G. Hill,—Dated 4th July, 1876. 

Grooved rollers with undercut teeth and a pair of reciprocating arms 
are used, the latter carrying the blades. The material to be pleated is 
carried over the rollers, and as each tooth comes round, one blade forces 
the ma’ ereinto: the second then descends, and holds the material 
while the first blade makes a second pleat by forcing the material into 
the next tooth. Another Pes gohan is a continuous perforated link 
chain, the material to be pleated being forced into the perforations. 
2741. Fitter Presses, S. H. Johnson.—Dated 4th July, 1876. 

A filtering chamoer is formed of a series of frame rings placed and 
held by bolts one above another. frame carries a filter, which con- 
sists of a corrugated or ribbed plate, or a wire-work mat covered with a 
filtering fabric, which is supported so that filtering under pressure does 
not injure it. On the lower part of each of the filter mats is fixed an 
outlet pipe connected with the outer part of the frame, where all the 
pipes are brought vertically in a line. 

2742. Exr.osives, S. J. Mackie, C. A. Faure, and G. French.—Dated 4th 
July, 1876. 

Vegetable fibre is purified and decolorised, and converted into nitro- 
cellulose by immersion in mixed nitric and sulphuric acids, It is then 
washed and mixed with its own weight of nitrate of baryta, moulded 
and dried, a central hole being left for a firing detonator. 

2743. Suearine AND Ciippixo SHEEP, W. M. G. Turquand.—Dated 4th 
July, 1876. 

This relates to a power operated wool-cutting machine, and consists of 
a comb, the points of which occupy an are of a circle, and above the comb 
teeth a knife reciprocates in a curved path, it being operated by a crank 
pin driven _—— cog-wheels, fixed in a frame held by the sheep 
shearer, and driven by a strap or cord from any source of rotary motion. 
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. Rowier Skate, W. L. Wese.—Dated 4th July, 1876.—(Not proceeded | are mounted, to hold it from turning and to adjust it vertically. | the latter may be ex itiously adjusted or re sand in an arrangem 
_—, _ : ” hy Secondly, in mounting the horizontal needle cams and plate, the bobb for feeding the blank nuts to the taps weet we the number — 4 


The footstock is carried upon horizontal axes, and a pair of horizontal 
discs revolve with friction balls between them and a metal surface ; when 
the skater bears to one side, one of each pair of discs bears on the rollers 
on tbat side, and while revolving with the wheel, change the positions of 
the axles. 

2745. Coatsnoors axp Weicursc Macuiyes, G. H. Wilds.—Dated 5th 
July, 1876.—( Not proceeded with. 

Consists in attaching a weighing machine to the hole in the pavement, 
or coal-hole of a coal-house, so that coal may be weighed as delivered, and 
the weight checked. 

2746. Evecrric Water Gavor, J. Saxr.—Dated 5th July, 1876.—(Not pro- 
ceeded with.) 

Object is to show high and low water, and give notice of same by an 
electric alarm bell fixed at any distance from cistern or reservoir, the 
electric circuit being completed by apparatus operated by rise or fall of 
the water. 

2747. Fitter, F. T. Bond.—Dated 5th July, 1876. 

The feature of the invention consist in constructlng a filter- 
ing vessel, which floats on the water to be filtered, and which filters the 
water through a filtering medium by a syphon action. The vessel is 
perforated, and consists of three cylinders of different sizes; the inner- 
most is open at one end and admits the water, which passes through the 
filtering medium therein contained, and is drawn off therefrom by a 
syphon pipe. 

2748. Prerarinc Fasrics ror DveinG anp Parintinc, J. Morton.— 
Dated 5th July, 1876. ke 

Relates to the process wherein oil is used for preparing vegetable fibres 
for being dyed or printed, and especially to Turkey red goods, the pro- 
cess being teed, and the invention consisting essentially in subject- 
ing the woven fabrics or yarns, after being saturated with and wrung 
from the usual combination of oil and an alkaline lye, to the action of 
superheated steam. 

2749. Sroprixe Traw Cars, 4. Sqwire.—Dated 5th July, 1876. 

This consists in fitting a sliding clutch and barrel on the tram car axles, 
and fixing a spring under the body of the car. When it is desired to stop 
the car the clutch is thrown into gear, and the is compressed by 
means of a rack working on a pinion fixed to the clutch, the ord: 
brake biocks being at the same time applied. A chain is wound at the 
same time on the barrel, and is —— by a catch from unwin by 
the force of the spring until it is desired to start the car. It is then 
released and the work of: the horses in moving the car reduced by the 
amount of work which the spring absorbed in stopping the car. 


2750. Exvecrric Horst Brake, F. Faucher.—Dated 5th July, 1876.—(Not 
with.) 


This ists in instant ly arrestinga runaway horse by aid of a 

magneto-electro machine; a Clarke’s machine and wires being so 

that the electric fiuid operates at the head and rear of the horse, encircling 

the latter in an electric current easily applied by the driver. 

2751. Recorpinc Perrormance or Raitway Veuicies, &c., J. G. Wil- 
son.— Dated 5th July, 1876. 

This consists in an application of elastic balls for conveying motion by 
air pressure tubes to a buffer which actuates a self-recording mechan- 
ism. 

2752. Drivixc Cuains, W. R. Lake.—Dated 5th July, 1876. 

This relates to chains used with sprocket wheels for driving machinery, 
and consists principally in casting rectangular, double, or single links, the 
ends being either both open or one open and the other closed for carrying 
a pin; the single links are made with one single and one forked, and the 
former grasping a pin held by the latter of the adjoining link. The 
double links are made open and any width, and may be cast with projec- 
tions for various purposes, such as_chain pumps, &c. 

27653. Preparine Corron ror AN ABSORBENT, R. R. and F. P. J. P. Buck. 
Dated 5th July, 1876. 

Consists in preparing cotton for useas an absorbent, particularly for 

Pelt ogg ame 


ing ds, ’ d cotton is treated with dilute, 
— or other acid, is submitted to 
ied. 








action of water and dried and 


2754 Apvertisine, R. M. Clark.—Dated'5th July, 1876.—( Not allowed.) 

Relates to preventing fraud by attaching to , bills, &c., the 
trade mark of the firm to whom the bill or invoice, &c., belongs. 
2'°755. Baxances, J. H. Johnson.—Dated 5th July, 1876. 

This is communicated from France, and relates to the application of 
weighing machines of apparatus for simultaneously indicating weight 
and corresponding value, and ists in the application of a weight 
scale marked kilogramme, &c., and over which a hand slides by the 
movement of the weighing machine pan ; parallel with this scale is a 
tube containing a barrel scale graduated with francs, &c. The sliding 
hand on the weight graduated scale is thus made to indicate value by 
placing that part of the barrel upward which is inscribed with the rate 
per kilogramme. 

2756. Governors anp Startine Gear or Steam Enoines, G. How.— 
Dated 5th July, 1876. 

For admission of steam an equilibrium valve is mounted on a vertical 
spindle sliding through a guide and handle. From the lower end of the 
spindle is suspended a hollow ball the weight of which tends to keep the 
valve open. The starting handle which lies on a horizontal cam is held in 
place on the vertical spindle by a nut, and turns freely thereon. By 
turning the handle therefore, it rises on the cam surface, and lifts the 
spindle. Through the bottom of the hollow weight the governor spindle 
passes and carries two governor arms within the ball, and which by their 
increase or decrease of speed of revolution, rise or fall, raising, with them, 
the ball and the spindle carrying the equilibrium valve. 

2757. Maxtno Tea, Correz, &c., Extracts, W. Clark.—Dated sth July, 
1876.—{Not proceeded with.) 

The ground coffec is placed in a separate vessel above the reservoir of 
water by a small fire orlamp, a pipe is made to communicate from the 
water-heating vessel to the coffee chamber, and by which the 
water and steam are continuously carried up and deflected on to the 
coffee falling therefrom through the perforated bottom of the chamber to 
the vessel beneath. 

2758. Licutixc, Heatine, anp Cooxinec Apparatus, J. Lewtas.—Dated 
6th July, 1876. 

This refers to a previous patent No. 1942, 1871, and for lighting, consists 
of alamp in which the burner is so constructed as to cause an increased 
supply of air during combustion, the air entering in streams through 
apertures formed by making counter depressions in the upper and lower 
parts of the burner chamber. When used for heating purposes the bur- 
ner is enlarged. Globes or glass covers of different forms and means of 
securing waste oil are described. 

2759. Terecraru Wires, J. Rubeny.—Dated 6th July, 1876. 

This consists in drawing a U-shaped piece of steel or iron in which a 
copper wire lays through a round hole in a draw plate, and thus coati! 
the latter with a covering of iron or steel. Strength, lightness, and high 
conductivity are claimed. 

2760. Screwixe Stocks, J. G. Hammond and T. T. Lecher.—Dated 6th 
July, 1876. : 

The die handle frame is of a rectangular box form, the bottom and top 
consisting of a plate screwed on. The dies are square, and have each four 
different sized screws on their sides, and are forced together by one of 
the esas which forms a screw acting against an interposed piece of 
stee! 


2761. Exrractinc Tuses anp Feruies, W. W. and R. Weatherburn. 
— Dated 6th July, 1876. 

This consists of a sleeve with a bell mouth which rests against a boiler 
plate or condenser surface; within the sleeve is a hollow rod screwed for 
a part of its length, and with a nut upon it bearing upon the outer end of 
the sleeve. The other end of the is split for some ce, and 
a mushroom-sha| head, and the hole in it is at this end made conical. 
.\ small bolt with a conical head passes the tubular rod, and 
a nut at its outer end the splitend is opened when in the tube, in whi: 
ng thus fixed and the tube drawn out by turning the large nut on the 





2762. Preventive Guarp rrom Fa.unec orr Rattway CaRrRiacEs, 0. 
Systermans.—Dated 6th Ju'y, 1876.—( Not proceeded with.) 
Consists of a belt to be worn by the guards, and which has a ring at 
the back of it, engaging with a groove ora rod continuous throughout the 
train. 


2763. Carpets, 7. F. Firth.— Dated 6th July, 1876. 

Consists in production of a carpet with woven back and felted face, 
firmness ing and advantages of felting being obtained. A fabric 
suitable for felting is woven of a warp of jute, flax, cotton, or other ma’ 
and a weft wool alone or combined with other fibre, the fabric being 
woven with a face side. A pile of wool is then raised on the face, upon 
which is felted any required thickness of wool. 
was MANURES AND Makino Parer, W. F. Nast.—Dated 6th 

‘uly, 1876. 
The straw of stable manure is separated from the dung by a shakin 
chine, and the straw treated at once in a drying machine or w: 
then dried, and the resulting ammonia in the atmosphere in the dry- 

;over, or the washing bath either returned to the manure or used 

herwise. The straw is used for paper making, the ammonia left 

proving its quality. 

765. Kurrtine Macurnery, W. P. Thompson.—Dated 7th July, 1876. 

This relates to circular knit machines which contain vertical and 
norizontal needles for producing ribbed fabrics, and consists, First, in a 
suspending rod to sustain the dial platen om which the horizontal needles 








carrier and the take-up device is on a sleeve surrounding the above- 
mentioned suspending rod, so that yarn may be fed to the machine from 
two or more points at once from separate bobbins. Thirdly, in a peculiar 
take-up device with a pivoted fly, by which the device is operated only when 
the machine is reversed. Fourthly, in the employment of needle slides 
or bits, which move the needles up in the Ds of operating cams which 
act independent of the bits. Fifthly, in the arrangement of adjustable 
bit cams, and Sixthly, in the use of spring pressure feet in the cam plate 
of horizontal needles to press needle bits down upon the needles. 
Seventhly, in the variable form of the cam grooves. Eighthly, in bevel- 
ing inner edge of cylinder; and Ninthly, in vartienk adjustment of 
needle cylinder. 
2766. Roapways anv Fioors, S. Schuman.—Dated Tth July, 1876, 
Blocks of wood are cured or preserved by pickling, and are laid between 
the webs of T or -+- shaped iron, or are laid and bolted on cross sleepers 
with spaces between them, which are filled with pitch, sand, &., the 
surfaces being grooved in various directions. Blocks are also used which 
have sides with a certain amount of batter, so that a V-shaped space is 
left between each row of blocks to be filled with tar, sand, &c. 


2767. Cuvrys, Ecc-BeaTers, AND Freezers, A. A, Schlesinger.—Dated 
7th July, 1876. 

This consists of a cylindrical box in which a piston with two or three 

perforated disc pistons toward its lower end is worked up and down, the 
or other matter being put in by the cap of the box which is loose, and 

which contains the hole through which the piston rod passes. 

2768 ye B. A. Pecqueux.—Dated Tth July, 1876.—{Not proceeded 
with. 

This consists in applying to Valenciennes lace a coarse or thick thread of 
silk, gold, cotton, &c., around the flowers of the insertion or patterns of 
the lace which forms a protecting and ornamental] border. 

2769. Frencu PouisHine, J. Hansen.—Dated 7th July, 1876.—(Not pro- 
ceeded with.) 

Instead of using a rag or pad coated with solution of shellac, a brass 
ring in which is placed a bell-shaped piece of india-rubber is employed; a 
short neck at the top of the bell is fitted with a stopper. A piece of loose 
felt is then stretched over a disc of wood fixed in the bell mouth, and a 
owe of leather stretched over this. The bell-shaped india-rubber is then 

ed with polishing solution, which is forced through the pores of the 
wood and leather by pressure on the top of the rubber. 
2770. Grixvinc Twist Dritis, E. Baumgarten.—Dated 7th July, 1876. — 
(Not proceeded with.) 

The axis of the grinding wheel is mounted at some height above the 
drill, which is carried in an adjustable tube, the wheel is carried in a box 
on trunnions, and may have a transverse or an angular motion. 

2771. Sream Boer, 7. Williams and J. Pemberton.—Dated 7th July, 
1876. 

Relates to Cornish, Lancashire, or Galloway boilers, in which side 
pockets are used, and consists in carrying a tube through the side pockets 
in a direction parallel to the axis of the boiler, the tubes being flanged 
and riveted to the outer walls of the pockets, holding them together and 
completing the circulation of the heated gases. 

2772. WasHinc anp WrincinG Macuines, R. Looney.—Dated 7th July, 
1876. 

A box is made of Portland cement and lined with wood, and in this is 
a lump of Portland cement, which works up and down in the water and 
on the clothes. A pair of rollers is attached to the side of the cement box 
for wringing the linen, &c. 

2773. Borries anp Stroprers, L. Rose.—Dated Tth July, 1876.—(Not pro- 
ceeded with.) 

This consists in forming a recess at the middle or bottom of bottle, and 
a cone-shaped projection rising inside from the bottom of the bottle, so 
that when the stepper is pressed from its seat in the neck of the bottle, 
it falls upon the cone and rolls down into the recess formed, and ia there 
retained during discharge of the contents. 

2775. Mowine anp Reapinc Macuines, J. Green. —Dated Tth July, 1876. 

"a (Not cxepey | with.) 

is consists in dispensing with one set of speed gear by using a large 
driving wheel and a long stroke of cutting bar, Ay an —~ ceenmee 
pinion oe bogey obtained with the necessary high speed. The driving 
road wheel a tire of iron on a felloe of wood, between which and the 
wheel proper is a cushion of india-rubber. 
2776. Proreciine Vessets, C. R. Simey.—Dated 7th July, 1876. 

Consists in building tubes into the bottom of a vessel, one on each side 
of the keel, and close thereto; vertical steam pipes are fitted into each 
tube, the ends being bent round to form horizontal nozzles. High- 
pressure steam is passed down the pipes, and water is drawn in at one 
end of the tubes, and expelled at the other on the principle of the steam 
jet. 

2778. Svcar Manvracture, C. H. Gill.—Dated 7th July, 1876. 

This relates to sugar-cleaning by centrifugal machines wherein steam is 
admitted, and proposes to effect the cleaning without the resultin 
greyness of the sugar at present induced by the process. This is, 
according to the inventor, caused by the admission of dust, carried in 
with the air drawn into the centrifugal machine. He avoids this by 
surmounting the casing, by which the revolving drum of the centrifugal 

hi sur ded, by a lid which can be raised and lowered. The 
under side of the lid carries a hollow casing or distributor, which enters 
into thejcentral space of the revolving drum. Meansare provided for forcing 
into the interior of this distributor either warm moist or warm dry and 
clean air. When a charge of sugar has been filled into the drum, the lid 
is lowered, the drum revolved, and warm, moist, clear air forced through 
the distributor to the lower part of the drum. When the sugar has 
arrived at clean crystalline state, the moist air is shut off, and dry air is 
admitted and the sugar dried. 
2779. Divinc Apparatus, M. H. Bland.—Dated 7th July, 1876. 

This consists in making iron ladders in lengths, which may be put 
together and lowered into the water where operations are to be carried 
on. In the centre of the ladder is a tube open at one side, down which 
the divers’ air tubes are to be dropped, in order to prevent their being 
——s and the diver inconvenienced by tide currents. tches are 
provided at intervals in the length of the open side of the tube, so that 
the air tube may be supported at any desired height. 

2780. Permanent Way, R. Dunn.—Dated 7th July, 1876. 

This relates to fish joints, and consists in the employment, immediately 
beneath the point of juncture of the rails of a chair, which supports the 
rail on its seat, and encloses the fish-plates in its jaws. A check-plate 
with holes which pass over the fish-bolt nuts is also employed, the plate 
being kept in its place either by means of a set screw in one of the jaws 
of the chair, or by means of a key driven between a jaw and plate. 
2781 Doc Cart Tanpvem, J. Carpenter and J. Sabell.—Dated 8th July, 

1876.—(Not proceeded with.) 

This consists in making the seat movable backwards and forwards, 
and altering and fixing its position in any desired position by means of 
a lever and catch, the latter fixing the seat when the lever is released. 
It also consists in making a back seat, like an ordinary panel when not 
ley and padding it underneath, sv that it must be turned up to be 





2782. peeeas Skate, G. Beadle.—Dated 8th July, 1876.—(Not proceeded 
wit, 


The footstock is placed upon or below the axle of a pair of large wheels 
placed at about the mid length of the footstock. A small wheel is 
mounted at the toe and at the heel. 

2783. Suortnc Horses, J. Whiteford.—Dated 8th July, 1876. 

The use of a rigid metal shoe of any form is avoided. A disc of flexible 
material is used, in which a series of rectangular wearing pieces of steel 
are inserted and fastened in by the nails which fasten the disc upon the 
horse’s hoof, the plantar of the hoof being made quite flat and resting 
fairly on the disc. Another mode consists in attaching a leather or other 
disc to a thin plate of metal, in which are riveted a series of hobs or 
wearing pieces which stand up through the leather. A mode of fastening 
these flat shoes with straps is also described. 
2784. Curmixe Srinat Movutpines ayp Screws, R. Henry.—Dated 8th 

July, 1876. 

A table is mounted with a headstock carrying one or more revolving 
cutters. One or more adjustable rests are mounted on the same table, 
and on these the cylinders of wood or other material to be cut, witha 
screw or spiral, &c., is placed and brought in contact with the cutters, and 
receiving at the same time a slow revolving and longitu motion, so 
that the cutters act ively, i sing the dist from where it 
commenced, and thereby cuts a screw. 
2785. Froorine Cramrs, J. Bardsley.—Dated 8th July, 1876. 

This consists of a small bar adjustable to fit different sized joists. Upon 
this is mounted a lever having jointed to it, near its fulcrum a toggle 
lever connected with a sliding piece. When the main lever is 
from its vertical to a nearly horizontal position, the toggle joint assumes 
a similar position, so that the sliding piece, lever, and joint, are in 
almost the same line, and great pressure is brought to bear on the edge 
of the floor board. 

2'786. Traction Exornes, J. Coulson.—Dated 8th Juiy, 1876. 

An internal and an external toothed ring are fitted within the rim of 
the driving road wheel, and a pinion is fitted to the crankshaft, and is 
capable of moving laterally thereon so as to gear with either the internal 
xternal toothed ring—the internal giving a slow speed. 

. Screwine, Tarpinc, anp Screw Currine, W. Bouker.—Dated 8th 
July, 1876.—{Not proceeded with.) 
Consists in an arrangement of head stock, and die holders, by which 





asing 





neck thereof causes it to be drawn from the holder, when the nuts drop 
into a sieve below. 
2788. Hanp-power Saw Bencuss, W. B. Haigh.—Dated 8th July, 1876, 
This consists in attaching to an ordinary saw bench a pair of earings 
cal a cross-shaft at the lower part of the frame. The shaft is driven 
by a belt from a wheel on the circular saw spindle, and on it is a crank 
which, by a connecting rod, works a vertical slide piece ouryeng two arms 
between the outer end of which a fret saw is stretched, the whole being 
supported by a frame fixed to the bench. The Second part of the inven. 
tion consists in fastening a band saw frame to a saw bench, the upper 
saw pulley being < ere on a stud fixed in a lever which is forced 
down by an adjustable spring at its other end. The saw is carried round 
the two ordinary band saw pulleys and also round the wheel on the 
circular saw spindle. 
2'789. Rearina Macuines, 7. Benstead and D. Greig.—Dated 8th July, 
1876. 


This relates principally to steam-worked reapers. The 

structed with a set of knives and fingers on either side of the knife bar, so 
as to work right and left-handed. The frame for machines is worked by 
steam and wire rope; the frame is of considerable length with land-wheel 
at each end, and the platform is made to shift by the pull of the rope for 
cutting either way. Separate cranks or eccentrics work the separate 
knives, and the clutches are thrown in and out of gear by the change in 
the direction of pull of the rope. In the horse machine, the pole can be 
swung round carrying the platform with it from one side of the cutter bar 
to the other for cutting left or right-handed. 


2790. Ratway Brake Apparatus, BE. D. Barker.—Dated 8th July 
1876 


This relates to a direct-acting steam pump to be worked from the loco- 
motive boiler for forcing water into an accumulator for the purpose of 
applying the brakes. The admission of steam to the steam cylinder is 
elected by a piston valve, upon a rod attached to which are two spiral 
springs one or other of which become compreased by a cross-head attached 
to the piston rod, and thus tend to move the valve. Sliding in a slot also 
in the cross-head isa lever running over a small roller. The valve is held 
in position by a catch held by this lever. The lever is bent and as the 
cross-head moves toward the end of its stroke it lifts this lever, releases 
the valve catch, and the spring pressure suddenly cuts steam off. The 
other part of the specification describes a brake applied by hydraulic pres- 
sure or by hand. 

2791. Locomotive anp Tramway Enotes, D. Greig.—Dated 8th July, 
1876. 

This consists in building locomotives or tramway engines with a sepa- 
rate engine or engines to each driving axle, the engines being quite inde- 
pendent and the axles free to lock for traversing curves. 


2'792. Conpensine Sream, J. B. Rempey.—Dated 8th July, 1876.—(Not 
proceeded with.) 

A chamber is constructed around a Hall’a condenser and is filled with 
with sulphuri: ether, or liquid jiacal gas and ted to a pump 
which draws off the vapour as it forma, The other boils and extracts 
heat from the condenser tubes, and on the return stroke of the piston the 
ether vapour is ejected from the cylinder and into a tubular condenser at 
atmospheric pressure, by which its temperature is so raised that it may be 
condensed by water. 

2790. Preparinc Mepicines, Z&. H. Monckton.—Dated 8th July, 1876.— 
(Not probeeded with.) 

Medicinal seeds are ground up together in a chocolate mill with other 
matters of agreeable taste, the necessary medicinal tincture, &c., being 
added, and the whole made into cakes. A mixture for universal pills is 
also described, and other items including the mixture of Sparta and 
Halfa grass, gwn, and oil of the Eucalyptus with Canada balsam for 
dressing wounds, &c. 

2'794. Pwevmatic Hammers anp Stamps, D. Longworth.—Dated 8th July, 
1876. 


e is con- 





This consists of a pneumatic hammer, the top of which is a cylinder in 
which reciprocates for a short range a plunger piston which is worked by 
means of a series of cams ona horizontal rotating shaft, and throug’ 
the intervention of levers between the piston rod and the cams, 

2'795. Rearine Macuine, W. R. Lake.—Dated 8th July, 1876. 

This relates to a grain carrier and compressor attached to a reaping 
machine for receiving the grain for the platform and conveying it ina 
compressed form to a self-binder or to a man. It consists of a pair of 
endless chains, to two opposite links of which at certain distances apart, 
are forged or fixed tires projecting therefrom. The chains are 
round suitable rollers, and as the tires always stand at about a 
to the chain, the distance between the outer ends of any two pairs w 
one pair is some distance from, and the other pair fairly on the rollers, is 
equal to the length of the tires; thus when the straw which is 
by the tires, when one pair is on the rollers and stands nearly at right 
angles to the other pair, becomes compressed into the space included 
between two pairs of tires when both are off the rollers, and are therefore 
parallel to each other. 

2796. Ramway Stonatiine, J. Judge.—Dated Sth July, 1876. 

This relates to improvements in the action of semaphores, ae 
with fog signals, and consists chiefly in actuating, by means of nary 
signal rods and cranks, an arm carrying a plate which the locomotive 
strikes, and which gives motion to a lever connec th and blowing 
the whistle. A means of compensating for variation in length of con- 
necting wires by dilatation due to change of temperature is described. 
2797. Wartcues, A. M. Clark.—Dated 8th July, 1876. 

This relates to keyless repeater watches in which the train of wheels 
and the hammers of the ordinary repeating movement are dispensed 
with, the repetition being actua‘ by turning the winding knob of the 
pendant to the right for striking the hours, and to the left for striking 
the quarters, ten minutes, half quarters, and other divisions of an hour. 
2798. Bao Fastentnos, J. H. Johnson.—-Dated 8th July, 1876. 

This consists of a fastening working by means cf a revolving button in 
place of a button to be depressed or withdrawn. The button carries on 
its shank in the lock a disc, on or in which is fixed a pair of studs 
diametrically opposite, one of which takes in a catch on one half the bag 
frame, and the other being in contact with a spring which prevents the 
button turning round except when desired. 

2799. Sprinc “TRAVELLER” For Suips, B. J. Coleman and F, J. Bird.— 
—Dated 8th July, 1876. 

This consists of a tube stopped and supported at both ends and carry- 
ing a.sliding piece in the centre, to which i» attached a link; on each side 
of the sliding piece is a strong spiral spring, and in the under side of the 
tube is a slot which allows of the travel of the slide piece and —_ 
link. By this means the shock and 7 to sails caused by the ring 
thereon bringing up against one or the other end of the ord: traveller 
when the boom swings over from one to the otherside of the ship is avoided. 





Abstracts of Complete S cations Filed with Appli- 
. cntiens A. y= July, 1876. 


4476. Screw Curtine, W. P. Thompson.—Dated 18th November, 1876. 
This consists in a form of tap for internal screws of large diameter. 
The body of the tap is provided with one or more slots, lengthwise in the 
direction of its axis. Into these slots are placed and fixed on pivots, flat 
pieces of steel having threads on their edges. These pieces are capable 
of a certain amount of angular motion, by which, when at the bottom of 
a screwed hole, turning a little backwards relieves them from the screw 
threads. The invention also consists in arr: a chuck containing 
annular segments, with a series of steel thread cutters, the form of the 
thread being made in both ends of the piece, so that they may be used for 
either internal or external screw cutting. These cutters are also pivoted 
so that a screw or nut is released without having to run out the whole 
length of the screw. 
4521. CLeaninc anp Seraratina Grain, A. M. Clark.—Dated 21st No- 





vember, 1876. 

This relates to a machine for separating seeds, cockles, &c., from grain, 
and cleaning or scouring - -4 “. ts of a recip ie a — 
inclined screens for se ting the ter weeds, oats, &c., W supplies 

he yee at the top ‘of the machine, 


the grain to a series of grading cham 

and a scouring cylind ai a dary grading chamber, at the lower 

part of the machine, while being exposed to three powerful fan blasts 

which effect, respectively, the grading, blowing off the dust and light 

scourings, and the grading of the scoured and polished grain. 

4536. Bospins, J. Ledger.— Dated 22nd November, 1876. 
This consists in 





mandril in the centre, upon which the th 
filled. The mandril is then withdrawn and the thread remains inside 
the box in the form of a disc with a central hole, from which the thread 
is used. It is claimed that bobbins so constructed are lighter, and the 
thread is kept cleaner than hitherto. 

4546. Iron Permanent Way, S. Pitt.—Dated 23rd November, 1876. 

This consists of a cross tie and sleeper made of a single piece of plate 
corrugated with triangular corrugations in the direction of the length of 
the plate, or transverse to the line of way. Upon the apices of three 
triangles, and near the ends of sleeper or tie, are formed apertures, into 
which flat-footed rails are placed, ae 
4568. Exriosive Compounns, BE. Judson.—Dated 25th November, 1870. 

In place of reducing the solid substances, sane in nitro-glycerine 


losive compounds, to powder and then mixing with 7 
oe ievenher —— the Tbsorbent and deliquescent gas-producing sub- 
stances into comparatively non-absorbent particles before adding the 
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nitro-glycerine, so that the particles are bly p ted from 

absorbing moisture detrimental to the compound, and are also rendered 

incapable of absorbing to any great extent the nitro-glycerine which is 

added only to render the compound explosive. 

4585. Cuaroixa anp Drawina Gas Rerorts, 7. Russel.—Dated 27th 
November, 1876. 

This consists of a wrought frame, running on railway parallel to face of 
retort nest, and carrying a pair of horizontal racks, at the end of which 
is a horizontal hopper, provided at its outer end with a scoop which 
pushes the spent coke out at the other end of the retort. The second 
rack is then put into gear, and the hegyet in withdrawing from the 
retort leavea a new charge of coal therein. Screw arr: ments are 
made for raising and lowering that part of the apparatus w: carries 
the hopper to suit the different heights of retorts. A second machine 
is described, intended only for retorts m at one end, and is only a 
drawing machine, a single rack operated by a winch handle and pinlan 
working along hoe by which the c' is withdrawn. The rack is 
placed at any required height by a pair of vertical racks and 





pinions. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own ) 

IRON of all kinds is in diminished request this week in South 
Staffordshire and Kast Worcestershire. In consequence there has 
been less activity at the mills and f 3; and the diminished 
request has determined a few firms to Sealy lay off portions of 
their works. Firms having more than one works are contemplating 
the suspension for a time of whole works. 

Prices are without strength, but they are being upheld with 
greater firmness than might be thought by many, who do not bear 
in mind that at existing quotations very little profit is at the best 
being made. Unmarked bars run from £7 down to £6 12s, 6d., and 
in a few instances £6 10s. Marked bars vary according to the 
brand from £7s. 10s. up to £9 12s. 6d. Sheets for general merchant 

urposes were to-day in Birmingham, and yesterday in Wolver- 
— uoted at from £8 7s. 6d. to £8 10s., but a good order 

could have’been placed with a few makers at £8 5s. 
«; Makers who at one time produced only one quality now turn out 
several qualities, varying the product according to the prices, 
within a certain limit, which will alone pay. This is especially 
— to bars and sheets, and it relates in some degree to 
plates. Ironmasters have not yet satisfied themselves how such 
an arrangement is likely to operate in the long run. There are 
doubts that it will be easy to keep up a reputation for best qualities 
when the inferior go out from the same works, however much care 
there may be to fence this action round by the use of brands or 
no brands. This varied action by the same firms has come in with 
bad trade, and is a noteworthy sign of the times. 

Good boiler plates are quoted £11 and £10 10s, Both prices are 
being secured. A fair quality is to be had at £910s., and girder 
and tank plates are of variable prices down to £7 10s. per ton. 

Pig iron remains at £5 10s. per ton for Staffordshire and Shrop- 
shire cold blast all-mine, and at from £4 5s. to £4 10s. for all- 
mine hot blast. Nevertheless, a mine pig produced mainly from 
Warwickshire ore is quoted at £3 17s. 6d., and may be bought at 
£3 15s.; whilst a less valuable kind made by the same firm is 
quoted at £2 17s, 6d., and may be secured on a favourable order 
at £2 15s. Then, again, there are Staffordshire pigs, with a 
fairly good name, which may be readily bought at 2 12s. 6d. for 
forge, and, at only half-a-crown more, melting iron may be got 
from the same makers. The foreign irons are offered, and are 
selling here in the few transactions reported at the figures quoted 
in their native districts, plus the carriage. For example, whatever 
may be the prices of Cleveland iron at the furnaces are the prices 
here, with 12s. 6d. per ton added. 

Native ironstone ranges from 14s. to 16s., and in exceptional 
instances up to 18s. per ton. The supply is pretty much equal to 
the demand, and large quantities are being sent from Warwick- 
shire. Simultaneously pottery;mine from North Staffordshire is 
arriving, but in decreasing quantities, and likewise oolitic and 
hematite ore. The prices at which the pottery-mine can alone be 
sold are declared to be unprofitable, and the supply is being 
restric 

Coal, West of Dudley, is quoted at, best 16s, seconds 11s., 
lumps l0s., and slack 4s. 6d. and 5s, per ton at the wharves. 
These are the prices which were fixed in May last, but they are 
not universally obtained. Excepting for slack the prices mostly 
secured are 1s. under the quoted rates. Since the reduction in 
Cannock Chase coal, broach coal mined about West Bromwich 
has been reduced 1s. per ton. 

The Coalmasters’ Association have called a meeting, to be held 
at Dudley, to-morrow—Friday—when it is contemplated to give 
the requisite six months’ notice for the termination of the 
sliding scale agreement which now regulates the rate of wages and 
the hours of working at the mine. What course may be pursued 
when the notice is up will depend upon the condition of trade at 
that period. 

Heavy foundry orders are much needed, and only few engineer- 
ing firms are busy in constructive work. Nevertheless, there is 
one pipe firm in the Dudley district which has under execution an 
order for enough 24in. pipes to extend a distance of 14 miles. 
Certain agricultural implement firms are doing a little more than 
at the beginning of the month. The tin-plate and japan firms are 
mostly fairly employed. Edge tools are not brisk, though some 
good standing orders are in hand in a few departments. Hollow- 
wares keep quiet, but steady. Cut nails are dull, forge nails are 
in better demand in the Cradley and Dudley districts, but the 
chain and anchor and vice firms thereabouts report no improve- 
ment. 

Business in hardware would be very quiet but for the require- 
ments of the builders. These requirements enable United States 
manufacturers to secure orders, The good demand throughout 
this country has encouraged them to send over agents and goods 
which, though not universally approved, are in some samples 
better than the English product, and slightly cheaper. This is 
notably so with cast iron window pulleys. The American product 
is a cleaner casting, promises to be stronger, and hasa more finished 
appearance. With such advantages it is winning favour, and it is 
being attempted to bring the English article into a closer resem- 
blance with it. Cast brass door locks of United States make are 
less approved. But the American agents are doing their best to 
do business in them by now and then putting them with other 
goods at less than their quoted price 

The strike of the Bromsgrove nailers against a 10 per cent. re- 
duction continues. At a meeting on Monday, it was stated that 
several of the masters wished the men to resume work at full 
prices ; but the meeting arrived at a unanimous resolution to con- 
tinue the strike until all the masters consent to pay full prices. 

Certain classes of hardware operatives in this district are pre- 
paring to move the Legislature with a view tothe putting down of 
the hiring system. They desire to introduce into the Employers’ 
and Workmen Act a clause prohibiting a loan of money to be re- 
lear by labour, and making the money recoverable only in the 

ounty-court. Mr, A. Staveley Hill, Q.C., and M.P., has been 
interviewed upon the subject. He rather encourages the move- 
ment, and takes possession of a resolution embodying the work- 
men’s views, which he promises to present to the Home Secretary 
with a view to Government legis!ation. 

The directors of the National Arms and Ammunition Company 
report that the current fixed expenses on their large works, with- 
out commensurate employment, have rendered profit on the year’s 
trading unattainable. Indeed, there is a deficiency of over £18,500 
upon the year. But the position of the company has been im- 
proved as compared with its position in 1875 by the receipt, after 
payment of costs, of £33,000 net from the Government in settle- 
ment of the company’s dispute with the Crown. Want of capital 
has until lately prevented the directors from completing unfinished 
stock, for which several inquiries have arisen. 

The Investigation Committee of this company reduced the item 





of costs of 
further reduced this by the application of £5000 of the sum 
received from Government, aka tay have good reason to believe 
that the amount at which it now stands will be received under 
existing contracts —_ the next two years, and the company is 
pereee that it may confidently hope to receive further large sums 
from this source. Depreciated values of stock fixed by the Investi- 
gation Committee, and the interest on the debenture bonds, 
account for the ter part of the year’s deficiency. The present 
state of Europe gs the National Arms and Ammunition Com- 
pany constant foreign inquiries for quotations for large quantities 
of arms and ammunition, but it appears that contracts are deferred 
until war is imminent or actual, hence the trade fluctuates between 
periods of intense activity and actual stagnation. The orders 
received for the company’s ammunition factory at Holford con- 
tinue, the directors say, to be very inadequate to its means of 

uction. At the arms factory at Sparkbrook some private work 

been executed during the past year, and two small Government 
ane were acquired at the close of 1876, which are progressing 

vourably. 

A dividend of 15 per cent. has just been declared by the Birming- 
ham Wagon Company, and as there is no likelihood of any 
immediate improvement in trade, a balance of £13,000 has been 
carried Sareea to next year’s account, and £4000 to maintenance 


account, 

The profits of the Birmingham Canal Navigation Company 
during the present year have been less than in the precedin, 
twelvemonth by nearly £8000, in consequence of the continue 
depression in the iron trade of this district, and the depressed 
state of trade generally. The revenue for 1876 amounts to £215,559 
as compared with £223,452 in 1875. A dividend at the rate of 
4 per cent. per annum has been declared. 

he annual genera) meeting of the Birmingham Tramways and 
Omnibus Company, Limited, was held on Monday. The report, 
which showed a | hg for the eight ths ended D ber 31st, 
amounting to £1806 6s. 8d, and of which £65412s was recom- 
mended to be applied to payment of a dividend of 7} per cent., 
was adopted. 

The fiftieth half-yearly report of the Wolverhampton Gas Com- 
pany presented on Tuesday, stated that the company had made a 
profit of £7025 18s. 6d. on the half-year. A dividend of 5 per cent. 
upon consolidated stock, and 3 per cent. upon the paid-up capital 
of the preference shares, was declared, 

The liabilities of Messrs. Newton, Wilson, and Company, the 
well-known sewing machine makers of London, Birmingham, and 
elsewhere, are estimated at £30,000. The assets it is expected 
will realise 20s.in the £. The Registrar in Bankruptcy on Mon- 
day continued the injunction previously granted in the case until 
further notice. 

A petition has been lodged in the Chancery Division of the High 
Court of Justice for the winding up of the Hawne Collieries Com- 
pany: Limited. The petitioning creditors are Messrs. Francis W. 

ixley, of St. Swithin’s-lane, London, and Henry C. Brown, of 
Paignton, Devonshire, both shareholders in the company, and the 
first-named is also one of the creditors. 

The reports from the. shipbuilding and boilermakers’ yards of 
North Staffordshire hold out no hopes of an early change for the 
better. Asa result, the plate trade does not improve, short time 
being still worked. With the exception of the plate departments, 
the ironworks have during the past week been able to work five 
days, as orders have been received in slightly augmented numbers, 
but all are for home requirements. 7 17s. a. is the price for 
crown quality bars of well-known brands, and £8 7s. 6d. for best, 
delivered at Liverpovl. Lower quotations than these prevail for 
the general run of unmarked iron. The pig iron trade is very 
quiet. The Shelton blast furnaces, three in ‘number, have been 
blown out. The current make is only 50 per cent. of the produc- 
tive capabilities of the district. Nevertheless, arrangements have 
been made for the erection of new furnaces at Etruria so soon as 
trade shall have got into that state which it is believed will justify 
the investment. The reduced demand for pottery, mine, and pig 
iron, together with the quietude at the mills and forges, is leading 
to the discharge of colliers, and to the consequent curtailing of 
operations at the pits. 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE is very little material change to notice since last week 
in the position of the iron trade of this district. The amount of 
business doing is still very limited, and the Manchester weekly 
meeting on Tuesday was again exceedingly flat. Judging from the 
insigoificant amount of sales now being made for prompt delivery, 
the present requirements of consumers must be extremely pies | 
and although a few speculative lots for forward delivery are bein, 
taken by buyers who entertain the belief, not however yet share 
by the majority of consumers, that prices cannot come much lower, 
there are very few inquiries in the market on account of new work, 
and the indications as to the trade of the year, of which generally 
a tolerably fair forecast can be made about this season, are far from 
encouraging, not peca Abas present but also the prospective require- 
ments of consumers being on an exceedingly limited scale, 

In the pig iron trade, for what small amount of business there is 
to be done, and this is chiefly in foundry numbers, there is a keen 
competition, and Lancashire makers who still adhere to late prices 
remain practically out of the market, for which they are still asking 
56s. 6d. to 57s. 6d. per ton for No. 3 foundry, and 54s. 6d. to 
55s. 6d. for No. 4 forge, less the usual 24 percent. Middlesbrough 
iron is being delivered here at 53s. per ton for No. 3 foundry, and 
51s. 9d. per ton for No. 4 forge. For Lincolnshire iron quotati 
are much the same as those last given, averaging about 58s. per 
ton for No. 3 foundry, and 56s. for No. 4 forge, less 2} delivered 
into the Manchester district. 

The finished iron trade is also in a depressed condition, and both 
manufacturers and founders complain of a scarcity of orders. 
One or two makers report that they have, within the last few 
days, secured a fair amount of work, but’ there is a good deal of 
underselling, and prices, as a rule, are cut down to so low a point 
that little or no profit is left for the producer. So far as the 
current market rates are concerned, they are about the same as 
those last given, Staffordshire bars delivered into the Manchester 
district being quoted at £7, and Lancashire, MiddJesbrough, and 
Sheffield districts, at £6 15s. to £6 17s. 6d. per ton. Very little 
general foundry work is being given out at present, and to a great 
extent founders, for such work as they have on hand, are 
dependent upon low-priced contracts for builders’ and mill 
castings. 

Some of the machine makers are fairly employed on work for 
cotton mills now constructing in this district, but the general engi- 
neering trade is very quiet, and in some quarters the necessity of 
a return to the longer hours of work is being agitated as the only 
practicable means of again placing the trade on a healthy footing. 

The Standard Iron and Steel Company, Limited, whose works 
are situate at Gorton near Manchester, have now commenced the 
manufacture of iron under the patent of Mr. S. R. Smyth, C.E., 
by which, according to their own statement, they are able to dis- 
pense with piling and welding, and, at the same time, they claim 
to produce a perfectly homogeneous iron. If the company can 

out their process of iron-making successfully there can be no 
doubt it will be a most important feature in the trade, and the 
experiment will be watched with considerable interest by those 
connected with the manufacture of iron. 

The works of the Darwen Iron Company, respecting which there 
have recently been so many reports current upon the Manchester 
Exchange, are now being offered for sale, and the furnaces have 
been damped down. 

The last few days of cold weather have tended to give a firmer 
tone to the coal trade of this district, but the increase of the 
demand has not yet made itself felt to any appreciable extent in 








tents from £45,000 to £15,000. The directors have | the market. A great many of the pits are still only very irregu 


larly employed ; house coal moves off slowly, and common coal 
continues a drug in the market. Engine classes of fuel are firmer 
as there is now less competition from other districts, and the pre 
sent limited production of slack is barely sufficient to meet the 
requirements of consumers, Colliery proprietors have therefore no 
difficulty in obtaining better prices, and quotations as a rule have 
been advanced about 6d. per ton. The average pit prices are about 
as under :—Good Arley, 10s. to 10s. 6d.; common ditto, 9s. 
Pemberton four feet, 8s, 6d. to 9s.; common coal, 7s.; burgy, 5s. 6d. 
to 6s.; and slack, 3s. 6d. to 4s. 6d. per ton. 

The ordinary general ing of the shareholders in Andrew 
Knowles and Sons, Limited, was held on Tuesday, at the Memorial 
Hall, Manchester; Mr. Andrew Knowles in the chair. As inti- 
mated last week, the report which was adopted recommended the 
payment of a dividend equal to 10 per cent. per annum, to make 
up which, however, the directors were compelled to draw upon the 
surplus accumulated from previous years. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TuE past week, like too many of its predecessors, has passed over 
without bringing any material change in the general condition of 
trade here and in the neighbourhood. The greatest and most com- 
plained of difficulty in all commercial circles is that of getting in 
accounts, both from home and foreign customers. Money appears 
to be excessively scarce in all directions, particularly in the pro- 
vinces, throughout which travellers report that they cannot by any 
means either get cash or orders. Some of the continental 
buyers, too, are very backward in remitting — particularly 
those in a certain South European country, and in Russia. 
As regards the heavy purchases which the latter Power is 
just now making here, considerable doubts are expressed as to 
the mode in which payment will be made, inasmuch as it is 
alleged that there are firms in the town who are, directly or in- 
directly, somewhat heavy creditors on outstanding accounts of 
rather remote contraction, French and colonial purchasers, 
however, pay up well, and the latter are just now furnishing 
orders of encouraging proportions for several classes of goods. 
Australia and New Zealand are, perhaps, the best customers we 
have, and the trade has of late developed so much that I hear of 
one house here which alone does over £10,000 a year with 
the former colony, and is just opening out a special agency 
at Melbourne. It should be borne in mind, however, that 
American competition is beginning to be felt both in the Antipodes 
and at the Cape, and that in several classes of goods the United 
States manufacturers are likely to run our own productions a very 
close race. This result is to a great extent the fault of our own 
manufacturers and workmen, wao will continue to make all sorts of 
obsolete and clu’ patterns instead of adapting themselves to the 
progressive spirit of the times. Some of the manufacturers say they 
are not only willing, but anxious to adopt new designs, particularly 
in tools and labour-saving machinery, but are prevented by the 
unreasonable charges of the men for making the new goods. That 
this should be so does not augur well for the future of the British 
hardware industries, especially when one notes the huge strides 
made in all departments of late by American, French, German, and 
Belgian makers. 

Of the iron trade proper there is not much to be said this week, 
save that, if anything, pig iron is hardly so strong, and merchant 
iron in very indifferent request. Now that there seems at last to 
be some prospect of the Eastern question being disposed of for the 
time being, it is probable that some alteration for the better may 
occur, 





The Bessemer trade is, as heretofore, rather irregular, but the 
average is on the side of activity. Prices are very low all round, 
whether for iron or steel, and are just now rather easier than 
during the past two months. Few iron rails for railway purposes 
are made here now, but the output of steel ones is heavy, and 
quotations are said to be currently £6 7s. 6d. to £6 12s. 6d. at the 
works, Forgings are in fir request for miscellaneous uses. Good 
local spiegeleisen of high strength commands £6 10s. to £7 5s. per 
ton, and is in moderately strong request, both for home use and 
shipment to America. German spiegel is unchanged, and not 
greatly sought after, at £4 5s. f.o.b. at continental ports. 

An illustration of the improved condition of the Bessemer trade 
is furnished by the report of the directors of Brown, Bayley, and 
Dixon, Limited, Sheffield, just issued to the shareholders. The 
directors say the ts for the year ending December 31st, 1876, 
show a net balance of profit of £16,516 on the year's trading, after 
providing for depreciation, preliminary expenses, interest on mort- 
gage and debentures, &c. This balance is equivalent to rather 
more than 10 per cent. on the paid-up capital, and the directors 
think the result is most satisfactory in the present depressed state 
of trade. Soine very considerable additions and improvements 
have been made to the machinery and plant, and the company, 
say the directors, is in a good position to meet the severe competi- 
tion of the day. The orders on the books are of considerable 
extent. The paid-up capital of this concern is £159,980, and its 
land, works, &c., are set down as being worth a net sum of 
£192,028. Y 

On Saturday a meeting of the creditors of Frederick William 
Bridges, spade and shovel manufacturer, of Woodhouse Mill, near 
Sheffield, was held here, at which the liabilities were said to be 
£9400, and the trade assets £778, together with certain securities. 
Liquidation was adopted, and the debtor’s discharge granted. 

On Wednesday last a ting of the shareholders of the Hor- 
bury Junction, near Wake‘eld, Iron Company, Limited, was held 
at the works, under the presidency of Mr. W. Slatter. For several 
half years the company has paid no dividend, but on this occasion 
the directors recommended a division at the rate of six per cent., 
besides carrying forward £1191 to the credit of the current account. 
The Nor Gas Company has also declared a dividend at the 
rate of six per cent. 

In the cast steel trade I hear of a tentative decl in the 
values of medium and common steels, and a resultant slight increase 
of work, but in fine steels for engineering or tool-making purposes, 
there is more business doing without any fall in prices. 

Some of the saw and file manufacturers are just now doing very 
well on general orders, railroad and other contracts, and heavy 
special orders for Russia. The quantity of cross-cut and other 
saws under consignment for the empire of the Czar is enormous at 
present, although it is at most seasons heavy. I hear, too, of an 
order for files having been secured from another continental 
Government, 

The West Yorkshire coxlowners, following the example of the 
more powerful and extensive organisation hereabouts, have met at 
Leeds, and have since issued notices to their miners for a reduction 
of 10 per cent. from next pay day. The general effect of this 
reduction, when carried out, will be to bring down the wages of the 
West Yorkshire men to the level of those in this district. The 
men object, but as they will still retain 64 per cent. more than 
they had prior to October, 1871, they will probably assent to the 
drop without making any dispute. : 

In one or two places near this town the miners are not taking 
kindly to the new rates of payment, a case in point being the 
Dronfield Silkstone Colliery, where the men are out on strike to the 
number of 300. At the Darfield Main Colliery, too, the men, 
numbering 500, have come out. If their resistance iast long I have 
good reason for believing that the pit will be laid off and the horses, 
&c., drawn out. 




















THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
THERE is unfortunately no shadow of improvement visible in the 
iron trade of the North of England this week. On the contrary, 
prices have still further weakened, and are now taking a lower 








158 


THE ENGINEER. 





Marcu 2, 1877. 








range than they have done at any time since the depression that 
has been so keenly felt for the past two years VF arenes The 
actual amount of business done on ‘Change at Middlesbrough this 
week has been very trifling; buyers seem to have got an i 
sion that there is no likeli of things looking better 
consi time, and are consequently exhibiting a deal 
of indifference as to their ow whilst some ers who 
bought a short time ago for the then-expected rise are anxious to 
clear out at almost any sacrifice, fearful of incurring further and 
more serious loss. Ale conned Ie.cone, ba.said et quees been sagen 
from 9d. to ls. per ton during the past ten days, Prices are 
nominally quoted on the basis of 44s. to 44s. 6d. per ton for No. 3; 
budraen aneuey 03 Sosee lh ling, Pyare eg it may be safe to 
ut the value of the iron sold at fully 1s, per ton less, while 
have heard of some parcels of No, 3 changing hands at 42s. for 
cash on delivery. Some makers are now getting into very neces- 
sitous circumstances, and pressure compels to sell some of 
their iron for as much as it will bring. 

There is a talk of reducing the number of furnaces in blast, and 
it is extremely meet ee this will speedily be done. The pro- 
duction of the Cleveland district is now considerably in excess of 
actual requirements, and it is probable that a reduction of output 
might be attended with beneficial consequences, more especially 
considering that the production of other districts has been so far 

On the other hand, however, the make of Rin iron in 
the district will be iderably i d e blowi 


Durham wil ly by g 
in a few days ago of the second large new furnace built at Ferry- 
hill, by the Rosedale and Ferryhill Company. This furnace, 
which is 103ft. in height, is ted as equal to a production of 
some 600 tons of pig iron per week. The companion furnace, 
built at the same time, has now been in blast for a considerable 
period ; but as some of the older furnaces have been blown out, 
the aggregate make of the works will not be materially altered. 

I learn from a private source that the London iron merchants 
begin to speak in more hopeful terms of the prospects of trade, 
and report more inquiries for bars, angle iron, and even 
iron rails. All I can say is that in the North we have neither 
seen the substance nor the shadow of this improvement, trade re- 
maining as uniformly prostrate as it has done at any time during 
the last two years. Nor are prices at all improving, so far as | can 
learn. Rail orders are being taken at £5 10s., and plates at £7 to 
£7 5s. = For angle iron there is very little request. 

The ham coalowners have decided to request a further re- 
duction in miners’ wages, finding that in the existing state of trade 


or a 





much gratified, notwithstanding the curtailment of prices, because 
a movement of some sort in the market is highly desirable, As a 
matter of fact, the warrant market became more active about the 
ag 7g of the present week, when a large business was done, 
Still, it would not be wise to form too sanguine expectations, 
seeing that disappointment has of late so frequently followed upon 
hope. The exports of pigs are somewhat larger than they were 
the last two weeks, but the continental demand continues very 
backward—more so, I believe, than has been experienced for some 
years in the case of spring orders. By the continually-increasing 
supplies of pigs from the North of d, too, trade is 
muc and the market consequently depressed. But 
amidst all these diverse influences the manufacture of pig iron 

on without the least interruption, there being 119 furnaces 
n blast, with the stocks rising steadily at most of the works 
In Messrs. Connal and Co,’s warrant stores in Glasgow the reserve 
of pig now amounts to about 123,500 tons. It should be added 
that there is a fair demand for home consumption. 

The warrant market was very flat at the beginning of the week, 
since which time a drop of as much as 1s. has taken place, with 
subsequent fluctuations. On Friday, when the market was back- 
ward, business o at 55s. 8d., and receded to 55s. 7d., at which 

cash t were ted in the afternoon, Business 
was done on Tuesday forenoon at 55s. 7d. down to 55s. 4}d. cash 
and one month, and a good business was done at the latter figure. 
In the afternoon 55s. 14d. cash was accepted. On Tuesday the 
ruling prices were 55s. 14d. to 55s. 2d. cash and 55s. 3d. and 
55s. 44d. one month fixed, and a comparatively amount of 
business was done. The market was strong on Wednesday, at 
55s. 3d. to 55s. 6d. cash, and 55s. 74d. one month. To-day (Thurs- 
Seq) Oe market has been steady, with a small business at 55s, 74d. 
to 


Maker’ isos has lately been much depressed in the open market, 
and since last report the prices have been reduced round, the 
average reduction being about 1s. 3d. per ton. Good marketable 
brands, No. 1, decli 1s., No. 3, 1s.; Gartsherrie, Nos. 1 and 3, 
1s.; Coltness, Nos. 1 and 3, 1s; Summerlee, No. 1, 1s.; No. 3, 
1s. 6d.; Langloan, Nos. 1 and 3, 6d. each; Carnbroe, Nos. 1 and 3, 
6d.; Monkland, Nos. 1 and 3, 1s.; Clyde, No. 1, 6d, No. 3, 1s; 
Govan, Nos. 1 and 3, 1s.; Calder, No. 1, 6d.; Glengarnock, Nos. 1 
and 3, 1s.; Eglinton, No. 1, 6d.; No. 3, 1s.; Dalmellington, No. 1, 
6d.; No. 3, 1s.; Kinneil, Nos. 1 and 3, 6d. 

The shipments of pig iron from Scotch ports for the week ending 
the 24th ult. amounted to 6559 tons, being 720 more than in the 
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they cannot keep their o going without a considerable abat t 
of working expenses. the full amount of the 10 per cent. reduc- 
tion now claimed is awarded, the wages of the miners will be 
brought below the level of 1871, or, in other words, the average 
will be brought down to 4s. 7d. per day; and seeing the majority 
only work some eight or nine days per fortnight, it is obvious that 
the subsistence must be very lean. It is interesting to know that 
while the wages of uaderground workmen in Durham are only 8} 
per cent. above the level of 1871, aboveground workmen stand at 
6 per cent. above the level of that year. The difference to the 
coalowners stands at fully 30 per cent. higher, and it is with a view 
of abrogating this serious difference that the coalowners now seek 
not only to secure a further reduction of wages, but also longer 
hours of working. The general average of all the coal vended or 
sold in the county of Durham at the present time does not exceed 
5s. 3d. per ton, and at such a price only the very best collieries 
can make ends meet. 

Although the resuls of the recent plebiscite among the miners of 
Durham settled the “‘ deputy” question, so far as the proposal to 
have a general strike is concerned, there is still a good deal of dis- 
satisfaction and unfriendly feeling left among the miners, and this 
took a practical shape this week in a difference that has arisen 
relative to the deputies employed at the Cornsay collieries. It 
seems that the deputies, after receiving the concession agreed to by 
the owners on the condition of keeping distinct from the miners, 
and forming a union or association of their own, went straightway 
and joined the General Miners’ Association, which led the owners 
of Cornsay Colliery to reduce their wages again to the level of those 
of the hewers. This action has been brought under the notice of 
the joint committee of masters and men in the Durham coal 
trade, but that committee has declined to deal with it, on the 
ground that it only represents the general body of miners and 
mine-owners, and has no relationship to the deputies. 

An accident, which has resulted in the death of three men and 
the serious injury of several others, occurred on Friday last at the 
well-known Forth Bank Engineering works of Messrs. R. and W. 
Hawthorn, Newcastle-on-Tyne. The accident occurred in conse- 
quence of the giving way of the upper part of one of the large 
engineering shops, used for fitting purposes, and occupied by 
machinery of a light class. 

Much interest is being taken by the people of Tyneside, and 
especially in the town of Newcastle, in the fate of the Tyne 
Improvement Bill, which a few days ago was read a second time 
and ordered to be referred to a Select Committee. The Tyne Com- 
missioners seek for powers to raise money, by increasing the dues 
on shipping or otherwise, to enable them to carry out a number 
of very extensive works now in progress, or projected, for the 
improvement of the river’s navigation. One of these works 
is the construction of the Coble Dene Dock, on which over 
£200,000 have ly been expended, and on account of 
which it is proposed to spend a total sum of over half a 
million. Another is the removal of Bill Point, a serious obstruc- 
tion to the navigation of the lower reaches of the river. This 
is the name given to a bank 72ft. high, which prevents those in 
charge of vessels entering or leaving the Tyne seeing other vessels 
approaching on the other side of the Point; and its removal 
involves the cutting away of the cliff about 400ft. back. The 
deepening and widening of the Tyne up to Blaydon is another 
important scheme to which the Commissioners are committed, and 
on account of which a large additional expenditure will be required. 
The bill presented to Parliament: last session was rejected because 
of the strong opposition brought against it by shipowners and 
other traders ; but as the present bill is framed in a more moderate 
and conciliatory spirit, it is expected to pass into law, more parti- 
cularly as nearly all the public bodies on the Tyne have petitioned 
in its favour. 

A series of experiments were made at Darlington this week with 
Nobel’s dynamite, under the superintendence of Mr. Morrison, of 
Middlesbrough. The dynamite, in cartridges about 3in. long, was 
applied to the roots of a number of old trees on land proposed to 
be used as a sewage farm by the corporation of Darlington, and 
the stumps to which the explosive was applied were effectually torn 
up. On being applied underneath a growing tree in the same 
manner, the dynamite literally blew the tree up in the air, shiver- 
ing the trunk into pieces, and sending pieces of it in different 
directions. A large number of gentlemen witnessed the experi- 
ments, which were regarded as highly successful. 

There is little or no alteration in the engineering, chemical, and 
other trades, The locomotive engineering works of the North- 
Eastern Railway Company at Darlington and Gateshead are mainly 
engaged on the repair of old engines, very few new orders being 
given out, and hence they are much slacker than usual. The 
chemical trade of the Tyne keeps up an average production, but 
manufacturers complain that prices are unremunerative. 








NOTES FROM SCOTLAND. 
(From our own.Correspondent.) 

THE values of iron, which had been stationary for several 
weeks, have once more given way, and prices of both warrants and 
makers’ brands have fallen to a greater extent than is usual in the 
course of one week. The market has been exceedingly flat, but 
there appears to be an impression that the reductions which have 
just taken place may be the means of inducing a greater run of 
usiness, Should this be the case, all parties concerned will be 








ding week, and 573 over those of the corresponding week of 
last year. The week's arrivals of Cleveland pigs at Grangemouth 
were 5780 tons, being 1185 more than in the previous week, and an 
increase of 1795 as compared with the imports for the corresponding 
week of 1876. 

With reference to the manufactured iron trade, I hear that in 
certain departments, notably the malleable branch, orders are 
slackening, and there is some apprehension that it will be difficult 
to keep the works going as well as has been the case lately. The 
foundries continue to be well employed. Last week’s shipments 
of iron manufactures from the Clyde embraced four locomotives 
and tenders valued at £4566; gas apparatus, £2000; cast iron 
pipes, £2013; castings, machinery, &c., £2500, all for Calcutta ; 
£6135 worth of pipes for Bombay ; £1077, tubes for Dunkirk ; and 
for other places, £2000 machinery, £1100 castings, and £800 miscel- 
laneous articles. 

The coal trade in the West of Scotland has been very flat all the 
week, without much prospect of early improvement. For the 
larger orders prices are rather easier. Household coals sell f.o.b. 
in the Clyde at from 7s, 9d. to 10s.; steam, 9s. to 10s. 3d.; splint, 
8s. to 8s. 6d.; main, 6s, 9d. to 7s. 3d.; and smithy, 13s. 6d. to 14s. 
In the eastern mining counties the trade is also very dull. Ship- 

ing has fallen off to a very great extent, and in some of the har- 
5 not a single vessel is to be seen. Although at a number of 
the collieries work has been greatly interrupted by water, which has 
closed certain pits altogether for a time, the supply of all kinds of 
coal is larger than is wanted, and stocks are accumulating in great 
abundance at the pit-heads. Competition is exceedingly keen for 
the orders which are to be obtained, and on this account, while 
circular prices remain unaltered, business is not unfrequently done 
at a considerable reduction. 

A meeting of miners’ delegates was held on Friday night at the 
Brandon Hotel, Motherwell, when the deputation who were 
appointed at a previous meeting to wait upon the miners of 
Hamilton, Larkhall, and Wishaw, to seek their co-operation in a 
movement for an advance of wages, reported that there was a 
great want of organisation in these districts, and that at present 
little or no hope could be entertained of getting the men to unite 
for such a purpose. After hearing this report a discussion took 
place as to what should be done, and there was a general con- 
currence of opinion that it would be unwise for the men of Mother- 
well to take unaided action. The resolution of the meeting, there- 
fore, was that no steps should be taken in the meantime. In this 
resolution the men have, for once, shown their wisdom, for a colli- 
sion with their employers at the present time could only have 
ended in disaster to themselves. 

The briskness which prevails in the shipbuilding trade on the 
Clyde is likely, I hear, to be productive of an extension of works. 
It is the opinion of those well calculated to judge that our ship- 
building plant is already so extensive that it requires an abnormally 
active trade tokeep itin operation. But be that as it may, ground 
has been fenced and measured off for the purpose of forming a ship- 
building yard at Scotstown, which is the lowest point down the 
river to which the Glasgow yards extend. The firm, it is said, will 
consist of three of the members of two well-known shipbuilding com- 
panies at present doing good business at Whiteinch and Dumbarton. 
Arumonur is afloat that the German Government has been endeavour- 
ing, through Herr Krupp, of Essen, to arrange for the purchase of a 
large shipbuilding yard at Govan, where operations might be con- 
ducted for that Government. The price said to have been offered 
is between £200,000 and £250,000, and it is the fact that the yard 
of Messrs. Robert Napier and Sons is at present offered in the 
market at the upset price of £250,000. As yet I am assured the 


Messrs. Napiers’ business has not been disposed of, but it will be | 


brought to the hammer in the course of a few days, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
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THE condition of the iron and the coal trades cannot well be | 


worse than they are at the present moment. The late small flush 
which sent ordinary iron up 6d. a ton, has subsided, and the 
aspect of things is very much akin to a dead calm, This is of 
course as regards prospective or speculative movements. The 
ironworks at Dowlais, Ebbw. Vale, Panteg, Khymuey, Tredegar, 
and Landore, are going on with tolerable regularity, a few orders 
being in hand, and at some of these—perhaps Dowlais and Panteg 
may be singled out in particular—there is some approach to brisk- 
ness. Yet it must be admitted that there is little to inspire hope 
or to tempt one to go out of the rut. 
Victorian rails, has some bar orders for Spain, Ebbw Vale is 
turning out for Constantinople, the Brazils, and India. 

There was not a ton of iron sent from Cardiff during the whole 
of last week. The total from Newport was 1378. 

Mr. Crawshay is much improved in health, and it is tolerably 
certain that he will retain the partial use of one eye. The 
resuscitation of work at Cyfarthfa depends entirely upon his 
recovery. 

I found at Cardiff this week a great deal of despondency prevail- 
ing. Shippers and others declared that there was no vitality in 
the coal trade, and that the prospects were wretched. The Powell 
Duffryn Company, one of the largest firms in South Wales, was three 
days this week without shippinga ton, Such an occurrence is un- 
known in the history of the company, It was currently reported that 


Dowlais, in addition to | 





there were only three companies doing any business worth notin 
—Mr. D. Davies and Sons, of Blaengwaur; Mr. Davies, Ocean; an 
the Powell Duffryn ; to this may be added the Corys, who gene- 
rally contrive to figure well in exports. 

A large ea of machinery from the Phcenix Patent Fuel 
Works is offered for sale at the East Docks, This place is linked 
with the speculations of Mr. Albert Grant, who had an interest 
in the place. Now the establishment is converted into the works of 
the Western Wagon a 

A splendid fan is now working at Cwm pit, Cyfarthfa. These 
fans are being rapidly increased in number over the country, and 
seem to give great satisfaction both to masters and men. 

At Cwmaman Colliery one of Guibal’s 36ft. fans is at work. 
This is driven by duplicate 24in. cylinder engines with 24in. 
stroke. Pressure of steam 35 lb. to 38 }b. They make 55 strokes 
per minute, but will work up to 75. These engines are from the 
works of the Grange Company, Durham. They are supplied with 
Harding’s counter, a — invention, which enables the chief 
engineer to see the number of strokes made during his absence. 
The engines are also ret with Richardson’s indicators, and at 
a late visit there I had the pleasure of seeing a diagram taken from 
the cylinder of the engine which showed satisfactory work and a good 
vacuum. The coal is brought up by a pair of 30in. cylinder wind- 
ing engines, 5ft. stroke direct, with parallel drum fora round ro 
I note that round ropes are coming into use, but question whether 
they are as safe, though certainly more expeditious than the old 
square ones. Morton’s ejector condenser double is affixed to these 
engines, which gives them a vacuum of about 10 lb, This assists 
very much in starting, and is an addition greatly to be recom- 
mended when the engines are weak and where a deficiency of 
steam exists, The engineer seemed very well satisfied with th 
efficiency of the condenser, and remarked that it was a addi- 
tion to all classes of engines, and particularly when or short. 
of steam. 

The total number of coal vessels which started from Cardiff last 
week was 100, carrying close upon 75,000 tons of coal. Newport 
sent only 12,310, and Swansea, 8523 tons. 

There has been iderable di ion in Swansea of late 
regarding the harbour and the vacant appointment. Trade there is 
dull, and even the tin-plate trade of the district is not so good. 

Makers must take care to maintain the character of their bran 
and take the fate of the South Wales iron trade as a warning. 
shall have something to say on the falling off in quality of tin 
plate shortly, 

The northern pig makers are sending large quantities of 
good brands into Wales, and I note that the Treforest, 
which is working two furnaces, are sending some of theirs 
to the North. Coke bars for tin-plates are now freely quoted 
at £7 5s. to £7 10s, These a year or so ago were as high as 
£12. Works which regarded these bars as staples, and are now 
closed, will not, I am informed, be restarted until the price attains 
£ 





8. 

The Billy Fair-play dispute which is now raging in Monmouth- 
shire, is to be referred to the Conciliation Board, but the men 
will not work in the meanwhile, and great distress prevails 
amongst the families. 

In the Dare Valley notice of a 10 per cent. reduction to the 
colliers has been made. 

The report that two of the Ebbw Vale Works collieries were to 
be closed is incorrect. 

Extreme dulness has followed the briskness I noted last week as 
occurring at the Forest of Dean. The furnaces are dull, prices 
falling, and only one or two kinds of coal are in good een 

The Monmouthshire Railway and Canal Company will declare a 
dividend of 5 per cent. on preferentials, and 64 on ordinary stock. 

The patent fuel trade is in good condition. Cardiff sent off 
2620 tons, and Swansea 2000 last week. 

Mr. William Davies, who was manager at Gadby’s Ironworks 
when it turned out the finest samples of sheet iron for Sir W. 
Armstrong, has been appointed manager at Plymouth Works. 

Two cases of unseaworthy ships have been brought under notice 
lately at Cardiff, and one was clearly proved. 

I hear that now the Bristol Port and Channel Dock is completed 
the Severn Tunnel will be pressed on with all speed, and, when 
completed, the Great Western will make Bristol their grand 
central position, 

The Taff Vale, Penarth, and Rhymney Railways’ receipts show 
an appreciable advance this week. 
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TurRoat InRITaTION.—The throat and windpipe are especially 
liable to inflammation, causing soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice. For these 
symptoms use glycerine in the form of jujubes. Glycerine, in these 
agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of sucking, becomes actively 
healing. Sold only in Gd. and 1s. boxes (by it for 14 es 9 
labelled “ James Epps & Co., Homeopathic Chemists, 48, 
needle-st., and 170, Piccadilly.” —[ADvr.] 
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THE ELSWICK ORDNANCE AND ENGINEERING 
WORKS. 


In connection with the manufacture of modern ord- 
nance, few establishments have taken a more pro- 
minent part, or acquired a wider celebrity during the 
last quarter of a century, than the colossal works of Sir 
William G. Armstrong and Co., at Newcastle-on-Tyne. 
Special circumstances—and more especially the turning 
out of the 100-ton gun, the heaviest piece of ordnance yet 
produced—have recently invested these works with an 
exceptional interest, and as various structural changes and 
extensions have recently been made with a view to 
increasing their productive power, we need offer no 
apology for bringing a description of the works as a whole 
under the notice of our readers. 

The works at Elswick—a suburb of Newcastle, distant 
about two miles from the centre of the town — were 
established in 1847, by the firm of Donkin, Cruddas, Potter, 
and Lambert, for engineering purposes. They were 
originally, and for some years, carried on in a humble and 
unimportant way; nor did they aspire beyond the ordinary 
limits of an engineer’s establishment until the firm was 
joined by Sir W. Armstrong. About this there “hangs a 
tale.” The distinguished artillerist was born at Wreay, a 
small town in Cumberland. Early in life he was brought 
to Newcastle, and entered the office of a solicitor, named 
Armorer Donkin, a friend of his parents. Having served 
his articles, and finished his legal studies in London, young 
Armstrong joined his former employer as a partner, and 
the firm became Donkin, Stable, and Armstrong. But the 
genius of mechanics, like the genius of music, would not 
be “cabined, cribbed, confined,” by red tape and parch- 
ment, and Armstrong, like Handel, left the law to follow 
the bent of his mind, in his 
case, practical mechanics ; 
and after he had given proof 
of his rare mechanical and 
inventive faculties by the 
invention of the hydro-elec- 
tric machine, and the intro- 
duction of new forms and 
combinations of hydraulic 
power, he quitted the law 
altogether, and announced 
his intention of thenceforth 
following an engineering 
career. Hence, he became 
connected with the Elswick 
Works, where he introduced 
at once a valuable spécialité 
in the manufacture of hy- 
draulic cranes. This was 
immediately previous to 1850. 
It was not, however, until 
some years afterwards that 
the Elswick Works were 
adapted to the manufacture 
of ordnance. Indeed, we are 
not aware that Armstrong's 
attention was ever specially 
called to the subject of ord- 
nance until 1854, when a cir- 
cumstance connected with the 
battle of Inkerman brought 
it forcibly under his notice. 
It is a matter of history that tit 
the battle was chiefly turned | no i 3 







against the Russians by the 
fire of a couple of 18-pounder 
guns, which, at a late hour 
of the conflict, were brought 
to bear upon the enemy’s 
ranks, the superior range of 
these guns having carried 
victory to the British troops. 
Thinking that an equal range 
might be attained with 
lighter guns, thus overcoming 
the difhculty of bringing heavy 18-pounders into action, 
Armstrong began to prepare a design of a light wrought- 
iron gun, and having brought his plans under the 
notice of the Duke of Newcastle, then Minister of War, he 
was encouraged to proceed with the construction of a 
gun for experimental purposes. Commencing this piece of 
ordnance in December, 1854, he finished it in April of the 
following year ; but it was not until the year 1856 that it 
was brought before the War-oftice. The interval was 
occupied in making an elaborate series of experiments to 
test the range and power of the gun, and some very 
amusing stories are told of the exertions made at this time 
to carry out the necessary experiments with this maiden 
weapon without incurring the observation of the curious 
or the suspicions of the suspecting. It was not an unusual 
thing to make these experiments between three and five 
in the morning, and the venve was now at the seaside and 
then on the Allenhead moors, 2000ft. above the level of 
the sea. Having satisfied himself of the merits of his 
cherished weapon, Armstrong at last brought it under the 
notice of the War-office, but he did not receive much 
encouragement from that quarter. It was only a 3-pounder, 
and the authorities spoke of it derisively as a pop-gun, 
having in view the 18-pounders that did such signal service 
at Inkermam. The latter were at that time the largest 
guns used for land service in the British Army, and it 
would take a great deal more space than we can afford to 
trace the many stages by which our ordnance has 
developed into guns of 81 tons weight. Nor shall we 
follow the fortunes of Sir William Armstrong as an artil- 
lerist further than to say that he made in 1857, under the 
auspices of the committee then appointed to deal with the 
question of rifled ordnance, an 18-pounder which was sub- 
mitted to a most searching series of tests, and achieved no 
small success, Mr. Armstrong shortly after executed a 
deed transferring all his patent rights to the Government, 
free of charge ; and General Peel, who was then Minister 
of War, persuaded of the inestimable value of Mr, Arm- 









strong’s services in the construction and development of the 
newly adopted arm of the service, appointed him to the 
newly-created office of Engineer of Rifled Ordnance— 
an appointment worth £2000 a year—while he was further 
distinguished by a knighthood and the Order of the Bath. 
It is, therefore, only since 1858 that the manufacture of 
rifled ordnance was undertaken at Elswick, and from that 
time until 1863 the works were carried on, so far as 
ordnance was concerned, practically as a Government 
establishment. When the contract with the Government 
terminated in that year, Sir William was paid £65,000 as 
compensation. But the works did not suffer in prosperity 
| or prestige by the withdrawal of the Government monopoly. 
On the contrary, they have flourished more abundantly, 
| foreign Governments making haste to secure the services 
| of the distinguished artillerist, so soon as his freedom to 
| undertake contracts on behalf of other Powers became 
| known. Since 1863, accordingly, the ordnance manu- 
| factured at Elswick has mainly been to the orders of 
| foreign Powers, the British Government having mean- 
| while adopted the Fraser gun, which is made at Woolwich 
| Arsenal. Since 1856, or within a period of twenty years, 
the Elswick Works have produced about 4000 guns of all 
| sorts and sizes, from the 14-pounder to the 10)-ton gun 
| tried only the other day at the Spezia Arsenal, and of 
| which reports have from time to time appeared in our 
|; columns. Almost every civilised country in the world has 
at one time or another drawn upon the resources of the 
Elswick Works, which have shipped guns to all the four 
quarters of the globe, furnishing the most civilised nations 
with the most modern examples of the artillerist’s art, and 
| nations just emerging from the barbarism of centuries 
| with the rudiments of a knowledge that may hereafter be 
pregnant with the most vital issues. 
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the foundry. The shells usually made at Elswick are of 
solid cast iron, chilled to such a fine degree that they will 
| resist an ordinary lathe. Contiguous to the shell store 
| two large machine shops are filled with a great variety of 
| appliances for the execution of ordnance work. ith 
| only one or two exceptions the machines employed are 
| very similar to those used in an ‘ordinary engineerin 
| establishment, and include slotting, planing, drilling, an 
| shaping machines, with lathes of exceptional power. 
| Opposite to these machine shops there is a forge, provided 
with a number of steam hammers and hydraulic cranes, 
where several reheating furnaces have been built to utilise 
the scrap got from the opposite premises. In this arrange- 
ment we see one example of the economy of labour so 
carefully studied at Elswick. It is but a few feet from 
| the forge to the finishing shops, and the frequent commu- 
nication necessary between these two can thus be carried 
on with the least possible loss of time and trouble. There 
is not a puddling department attached to the Elswick 
| Works. ‘The malleable or wrought iron employed is 
| altogether bought elsewhere, chiefly from the Bowling, 
| Low Moor, and other firms in Yorkshire. The first 
process in dealing with the wrought iron thus imported, is 
to work it up in one of Siemens’ furnaces, of which there 
are a number at Elswick; and after being taken out of 
this furnace in the form of a long bar, it is put on to the 
| coiling mill, where it is transformed into the coils specially 
' employed in the Armstrong system of ordnance. On their 
| removal from the coiling mill, the coils are thrown into a 
| large pit until they cool. Subsequently they are taken to 
'the machine shops, where they are finished on upright 
| lathes, and after perfect accuracy of bore has been obtained, 
| the coils are carefully welded together, and finally carried 
| through another process of adjustment, the inner tube, 
which is always made of 
steel, being furnished by one 
or other of the best known 
firms in the steel trade. 
Passing over a piece of 
waste ground which it is 
intended some day to cover 
with buildings, the Newcastle 
extremity of the works is 
reached, this being at once 
the newest part of the esta- 
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THWAITE’S AND CARBUTT’S COKE CRUSHER.—(For descrip i n see page 168. 


As they now stand, the Elswick Ordnance Works cover 
an area of about forty acres, and have a frontage to the 
river Tyne of close on a mile. Bounded on the one side 
by the Newcastle and Carlisle Railway, and on the other 
by the river Tyne, they have a very rare command of those 
facilities of transport that are so essential to the success 
| of manufacturing concerns. The most remarkable feature 
| of the works is their extreme length in relation to their 
| narrow width. At no point are they more than a hundred 
| or a hundred and fifty yards in breadth, while they extend 

in a direct line for more than three-quarters of a mile. The 
| main entrance and the offices are situated near the further 
|or Elswick extremity of the works, so that the visitor 
|from Newcastle is compelled to skirt the works for the 


|greater part of a mile before access can be obtained. ' 


| Guarded as jealously as the golden apples of the Hesperides, 
| it is not everyone that can succeed in passing the outer 
| gates, while fewer still can command the privilege of 
| admission to the works. Nor is this a matter of surprise, 
| considering how unscrupulously such privileges have 
| been abused. The office is a plain and rather mean- 
|looking building, with more internal convenience 
‘than outside show. On the one side of the office there 
are the engine works, where hydraulic engines and lifts 
| are made very extensively, and on the other we enter the 
| ordnance works, where we are first shown the engine 
house, a good roomy building, the chief feature of which 
is a horizontal engine of 150-horse power, employed to 
drive the machinery in the ordnance department. This 
engine is fitted with a capital adaptation of the Corliss 
wah Almost opposite to the engine house, on the other 
side of the railway that runs right through the works, a 
number of “ Armstrongs” may be seen, of varying sizes, 
that are being finished off with acids, used to bring out 
the grain of the metal, after which they are burnished 
or painted—the 100-ton gun having been supplied with 
several coats of lavender paint. Several large rooms are 
set apart here for the storage of shells, which are cast in 










blishment, and in some re- 
spects the most interesting. 
£n route the visitor will have 
observed that coals are being 
lowered to the Tyne by a rope 
tramway, over which he is 
compelled to step. Thistram- 
way communicates between 
the Elswick Colliery, which 
is close to the Ordnance 
Works, although not, we 
believe, belonging to Sir W. 
Armstrong’s firm, and the 
river. Beyond the tramway 
the continuation of the Els- 
wick Works begins with the 
foundry, where nearly a dozen 
large {cupolas are at work, 
furnished with seven hydrau- 
lic and two hand cranes, 
which command a full sweep 
of the casting pits. There is 
no novel feature in the casting 
arrangements. Thelargecast- 
ings are made in loam, and 
the small ones in sand. A 
little further on still the 
gun-carriage shop is situated, 
and it may be remarked that 
the construction of the car- 
riages requires almost as ex- 
tensive a plant, and is a 
work of nearly as great im- 
portance as the manufacture 
of the guns themselves. The carriages are made of wrought 
iron, the different pieces of which are riveted together by 
hand. Hence it happens that the shop, which is 300ft. 
‘ong by about 230ft. broad, is like a boiler-making 
establishment alike in regard of its appliances, and the 
resounding din that falls on the unwilling ear. Still 
further beyond, at a distance of some fifty yards from the 
carriage shop, we come to the new forge, which was built 
specially with a view to the construction of guns of the 
largest size. One of the largest steam Sagvean in 
England is here at work. It has a 3ft. cylinder and a 
12ft. stroke, the tup weighing 25 tons. The foundations 
are singularly massive, cast iron blocks, each weighing 
100 tons, having been sunk on a bed of solid concrete. 
There are two 40-ton and two 20-ton cranes contiguous to 
the large steam hammer, which occupies the centre of the 
building, and is so arranged as to carry heavy forgings 
from the large Siemens reheating furnaces to the hammer 
with the least possible loss of time or power. The 
appliances in this shop are altogether on a gigantic scale, 
and may be pronounced equal to the production of forg- 
ings of even a larger size than those recently required for 
the 100-ton gun. Indeed, it is not in respect of the 
forgings that the chief difficulty lies in the manufacture 
of heavy ordnance. For the 100-ton gun some of the 
forgings were made at the works of the Darlington Forge 
Company—a concern of comparatively limited dimensions, 
although noted for turning out an excellent class of work. 

Not the least important feature of the Elswick Works 
are the blast furnaces, two in number, which are situated 
almost in the centre of the ground belonging to the firm. 
They are each 75ft. high and 21ft. diameter in the bosh. 


They are chiefly noted for the production of a special iron, 
made from the iron ore found in Northumberland, in a 
district bounded on the west by the North Tyne and 
Hareshaw Burn, on the south by Heugh Burn. The iron- 
stone shale found in this district extends over a distance * 
of fifteen square miles, and is about 3Cft. thick. Occa- 
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sionally a few inches of coal are found at its base, and in 
its upper part a coarse band called the shell band, because 
it is entirely composed of fossils, is found. Throughout 
this shale, and both above and below the shell band, are 
found nodules of clay ironstone of every shape. They are 
usually more or less flat and reniform or lenticular, and 
vary in size from the dimensions of a pea to those of 
a 501b. ball. These nodules have been largely worked 
in the open face, but the workings are now chiefly under 
ground, being carried on by levels. We are not aware 
that this ore, which is of excellent quality, is worked 
largely by any other firm except that of Sir W. G. Arm- 
strong and Co., who, however, have largely supplemented 
their supplies from this source with the hematite ores of 
Spain. The resulting metal is called the “ Ridsdale” 
and the “ B Ridsdale” iron, and is used for special pur- 
poses—as, for example the manufacture of armour- 
piercing projectiles at the Woolwich Royal Gun Factory. 
The furnaces are jointly equal to a production of some 
600 tons of pig iron per week. Their structural arrange- 
ments are very much the same as those adopted in the 
majority of Cleveland furnaces, Sir William’s hydraulic 
machinery being largely employed. A very large quantity 
of the slag, which would otherwise have been thrown 
away, has been employed about the works for building 
walis and other purposes ; and one wall, which can hardly 
be less than 60ft. high, has been built almost alongside the 
river, as the foundation of one of the workshops, in a 
manner which produces a singular effect. Altogether the 
Elswick Works give employment to between 3500 and 4000 
hands, who are so much less liable than other workmen 
to the fluctuations of trade, that the number employed 
at Elswick has hardly varied, except in the way of increase, 
for a number of years. 





STEEL MAKING BY A NEW PROCESS. 

STEEL is so important an element in all engineering operations 
that any efforts which may be made towards effecting suhstan- 
tial improvements in the method of its production cannot fail to 
be watched with interest, and a new process which is being 
brought before the public by the Red Moss Metal Company is 
certainly worthy of attention. This new process, which is 
described as “a method of producing pure charcoal steel directly 
from the ore,” is the invention of Mr. Henry Larkin, of Man- 
chester, who has devoted some five years to the perfection of the 
various details, and these we have had an opportunity of inspect- 
ing in the several stages of the manufacture at the works now in 
operation at Warrington. Before, however, describing the pro- 
cess, we may state that the chief object of the inventor has not 
been to produce what may be termed a cheap steel, or to com- 
pete with either the Bessemer or the Siemens-Martin process on 
their own ground, but primarily to secure purity and accuracy 
in the production of a high-class tool steel, although at the same 
time he claims to have effected such economies by his special 
method of manufacture as to enable the company to compete in 
the market on the basis of price as well as of quality. . The 
method adopted differs essentially from the ordinary routine of 
smelting, puddling, rolling, and converting into blister steel, the 
aim of the inventor being first to secure a pure powdered metal, 
and then to convert this directly into steel by the agency of pure 
carbon and uniform treatment, which, as seen in operation at 
the Warrington works, may be described as follows. The first 
operation is the crushing of the ore, which we may add is 
obtained from the Marbella Mines on the coast of Spain, on 
account of its magnetic properties, an essential although not an 
absolutely indispensable feature in connection with the process 
adopted for removing all extraneous and impure materials. The 
crushing is effected by passing the large and small lumps of the 
ore first through the jaws of one of Blake’s machines, set as 
closely together at the bottom as practicable, the crushed mate- 
rial being sifted as it falls, and the coarser portion then passes 
through a disintegrator. In this way the whole bulk of the 
ore is reduced to the condition of iron sand, mixed of course 


with the gangue of the ore; and the next step is to separate 


the actual ore from all extraneous matter, for the purpose 
of obtaining as nearly as possible a pure oxide of iron. 






This is effected by an_ ingen 
magnetic separating machine, 
tor the purpose. 
dealing wita large quantities of material, the particles of mag- 
netic oxide are picked up by magnetic 
pair of revolving drums studded 
magnets, and carried into their 
refuse is deposited in another. 

rich a material as possible in 
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devised by Mr. Larkin 
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attraction contained in a 
at intervals with horseshoe 
oper receptacle, whilst the 
g thus got as pure and 

Pp red condition, the next 
operation is to mix it thoroughly with a sufficient quantity of 
powdered caroonaceous matter to combine with the oxygen of 
the ore, and thus effect its reduction. Powdered charcoal and 
resin, or other suitable bituminous substance, reckoned together 
somewhat in excess of the oxygen to be removed, i3 the carbona- 
ceous matter employed, and the mixture, after being slightly 
warmed and compressed into blocks in an ordinary brick press, 
is ready for the reducing furnace. This furnace consists of a 
series of Q shaped gas retorts, with doors to open at each end. 
The retorts are heated by a fire acting somewhat on the principle 
of a Siemens’ gas producer, and are supported throughout their 
entire length by an intricate arrangement of brickwork, which 
also serves to prevent a too ready escape of the hot air into the 
flue. The burning gases from the fire are also made to com- 
pletely envelope the retorts by being carried over and under in 
a zig-zag course, thus still further delaying their passage and 
arresting the heat with which they are charged. t regular 
intervals air-holes are opened in order to complete the combus- 
tion of the gases as they circulate round the retorts, thus 
securing the greatest heat where it is actually required, and 
at the same time complete combustion of the fuel used. The 
retorts being ready for the charge, the door is removed from 
the feeding end, and a small stack of the pressed bricks of ore 
and carbonaceous matter, packed closely on a rectangular iron 
plate, is pushed in by means of an iron rod. The plate being 
then withdrawn, the stack of bricks is left securely placed, and 
a second and third feed immediately follow, filling the retort, 
which is at once closed. After having been exposed to a pretty 
full red heat for nearly twenty-four hours, gas will have ceased 

given off, the carbonaceous matter will have become prac- 
tically consumed, and the oxide of iron converted into red-hot 
iron powder. This having been accomplished, the next import- 
ant step isto convey the red-hot powder from the retort without 
exposure to the action of the atmospheric air, and to keep it 
so until it is cooled. This was an « t first surrounded 
with considerable difficulty, now accomplished by Mr. 
Larkin in the following manner :—The charge being ready for 
removal, ordinary coal gas is first, by means of pipes provided 
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for the purpose, turned on into the inside of the discharging 
end of the retort in order to produce a full outward pressure 
of gas, whilst the discharging door, which is at the underside of 
a projecting end-piece of the retort, is removed. The door 
being thus removed, an iron receiver is brought up closely under 
the projecting end-piece and securely supported there. By a 
similar arrangement of pipes gas is now also let into the inside 
of the feeding end of the retort, when the door of that end is 
quickly removed and a temporary door with a wide slot half 
way down the middle is put in its place. Through the slot in 
the temporary door the discharging tools are introduced, and 
the red-hot powder is quickly pushed forward into the receiver 
placed at the discharging end. As soon as the retort is empty 
the gas at both ends is turned off, and the iron receiver con- 
taining the metallic powder is removed, and kept carefully closed 
until its contents are cool. When the metallic powder is 
sufficiently cooled down, and no injury can arise from its expo- 
sure, it is turned out of the receiver and again passed through 
the disintegrator and magnetic machine for final purification. 
This practically completes the special process patented by Mr. 
Larkin, the only remaining operation being the mixing with the 
pure metallic powder thus obtained, whatever additional carbon 
may be needed, chiefly in the form of resin, which enables the 
powder to be pressed into cakes, in which form it is passed into 
the crucibles and is melted in the usual way, with the addition of 
manganese or any other alloy that may be found advantageous. 

At first sight the multiplicity of operations involved in 
the process would appear to present a serious disadvantage, 
but they are almost all of them of so simple and auto- 
matic a character that they require little more than care- 
ful attention, and accuracy in weighing and mixing to 
insure success. And although from the description we have 
given it will be seen that it is scarcely a correct use of terms to 
speak of the steel as being made direct from the ore, the whole 
of the operations are carried on within the works, and can, we 
are informed, be completed within the space of four days; or, 
in other words, the company can within that period receive into 
their works the raw material and manufacture it into steel bars 
according to the specifications which their customers may require. 

The works of the company have been in operation for about 
Although the production up to the present has been 
only on a comparatively insignificant scale, the experimental 
period may be said to have been fairly passed, and the most 
important feature—the successful application of the process— 
has now to be considered. The manufactured steel has been 
subjected to a number of tests, and the results of these fur- 
nished us by the company have certainly been of a satisfactory 
character. Its adaptability for engineering tools has been tested 
in the workshops of the Great Eastern Railway Company; 
where in turning cast steel tires, we are informed, it has got 
through at least double the work of any other description of 
steel which has been tried, whilst still more satisfactory results 
have been obtained by Messrs. Hobbs, Hart, and Co., the lock 
and safe makers of this city. For ascertaining its toughness and 
capability of sustaining great tensile strains, a series of tests has 
been made by Sir Joseph Whitworth, of Manchester, and the 
following tabulated statement will give the results :— 

















Pressure Breaking Elongetion 
aes first strain Total per cent. 
aia: permanent per elongation. | showing 
alteration. | square inch. ductility. 
Mild tool steel T T 
A1LNo.1 .. 28°86 52°74 *4626 } 23°13 
Chisel steel. | 
AlNo.2 .. 31°84 6°77 4896 | 2448 
Chisel steel. | 
A2 No. 41°75 69°65 *2236 1118 
A2 No. 4 Sy°70 Slee 15°92 
Hard tool steel 
Bi No. 5 ‘ 39°80 64°68 “3134 15°67 
B2 No. 6 40°s0 63°68 *2725 13°62 


So far as its success as a commercial undertaking is con- 
cerned, the results have not as yet been so satisfactory to the 
company. Experience has had to be paid for after the usual 
fashion, and the various processes have only been perfected after 
costly experiments, whilst the limited quantity of the manufac- 
tured article which the company have been able to place on the 
market has scarcely been sufficient to cover the actual out- 
lay in production. Having now, however, as we have already 
stated, passed the experimental period, the company feel pre- 
pared to compete in the market with best makers of steel, and 
if they can continue tv command the same satisfactory results 
as those already reported, there is no reason why they should not 
do so with success. 


SILICATE PAINTS. 
Ix the course of a recent lecture at the Society of Arts, ‘On the 
Way to make Workmen’s Cottages Comfortable, Warm, and 


| Healthy,” Mr. F. E. Thicke said : 


I now come to a very important point with regard to rendering 
workmen’s cottages healthy. I ullude to the internal painting and 


| decoration, with silicate paint for woodwork, and silicate wash for 





| fire or by acids. 


the walls and ceilings. These non-poisonous paints, manufactured 
by the Silicate Paint Company, of Liverpool and London, do not 
owe their existence either to accidental discovery or to a ‘‘ happy 
thought,” but are the results of long-continued research and experi- 
ment, to produce pigments free from the well-known objections to 
ordinary paints. The selection of silica asa basis was not a solution 
of the difficulty in itself, for silica in various forms and varying quality 
was already used in the production of rough anti-corrosive and sili- 
cate paints made by simply mixing silica in a more or less fine powder 
with the common painting colours. Silica was selected as the base 
because, when obtained absolutely pure, it has no chemical action 
whatever on iron or any of the metals; nor can it be destroyed by 
Extreme cold also has no effect on it : in fact, it 
is an indestructible product, incapable of injury to the most delicate 
pigments with which it may be combined. The silicate used by 
the Silicate Paint Company is obtained from a natural deposit of 
almost pure silex in North Wales. It is found in a basin of vol- 
canic origin, which forms the bed of a small lake, and is doubtless 
the product of centuries of natural levigation. When dried it is 
found to be in the condition of a powder, finer than it would be 
possible to reduce it to by mechanical means. The first great 
difficulty to overcome, viz., the preductionof a non-poisonous white 
paint of good body, of course necessitated the discarding of white 
lead and zinc oxide. The new silicate white, a patented preparation 
of zinc, has all the good qualities of white lead without its attend- 
ant bad ones. It resists foul air, and retains its whiteness and 
opacity under all conditions, will withstand 500 deg. of heat, has a 
covering power equal to the best lead, and, besides being non- 
poisonous, hasno chemical action whatever on the metals. Of the 
other colours it will be enough to say that they are one and all 
non-poisonous, and contain neither lead, antimony, arsenic, nor 
copper, in any form. The only disadvantage from which these 
paints suffer, in common with the ordinary painting colours, is the 
inability, as yet, to discover a vehicle for them to supersede linseed 
oil. A step in this direction has doubtless been made in the pro- 
duction of the petrifying liquid, though this is not applicable in all 
cases. It is certainly to be regretted that a more enduring medium 








a ———. 


cannot be found, as the silicate pigments will withstand, uninjured 
adegree of heat that would utterly destroy the oil with which they 
are mixed. 

In a recent letter to the 7'imes on the subject of white lead versus 
zinc white, Mr. Barff, Professor of Chemistry at the Royal 
Academy, referring to the new silicate white, says, ‘‘ I wish to call 
the attention of those interested in this question to the fact that 
they can obtain a better paint in all mi pes than white lead, and 
one that has no injurious effects on the health of those who prepare 
or use it.” Mr. Geo, Godwin, also, speaking at the late meeting of 
the Social Science Congress, on the subject of damp houses, &c., 
alluded to the preparation of the Silicate Paint Company. He 
said,—‘‘ When we recollect the enormous amount of injury that 
lead paint did every year, and the number of persons who were 
damaged most seriously by it, and the difficulty of keeping damp 
out of houses, and when they found that this company claimed to 
meet these two points, it became obvious that their preparations 
were of the greatest importance.” 

The question of the cost of the silicate paint, as compared with 
white lead, being in many cases the all-important one, it is satis- 
fuctory to know that, notwithstanding the many advantages of the 
former, they are found in working to be from 10 to 15 per cent, 
cheaper. Though slightly dearer in first cost, they have nearly 
double the bulk of white lead, and, weight for weight, will cover 
almost twice the space. Being cheap, non-poisonous, permanent 
of colour, of good body, damp proof, all but indestructible, and 
suitable alike for delicate interior decoration or the most exposed 
out-door wear, these paints surely supply the painters’ *‘ desidera- 
tum.” The increasing demand for the preparations of the Silicate 
Paint Company, geateonety from the ** trade ”—-met by the open- 
ing of an establishment in London—-would seem to indicate that 
the prejudice with which innovation and improvement are generally 
received is in this case fast disappearing, and I venture to predict 
the day is not far distant when the use of lead paint will the 
exception rather than the rule. 

Another speciality of the Silicate Paint Company is the petrify- 
ing liquid, for the cure of damp walls and the preservation of 
stone, brick, plaster, cement, &c., from decay. This preparation 
also called the washable distemper—is a water paint, manufactured 
in two distinct forms, viz., as a transparent liquid, for indurating 
soft stone or brick when it is desirable to render it damp-proof 
without altering its character or appearance ; and asa paste, in all 


colours. In the latter form—apart from its damp-resisting quali- 
ties—-I propose to use it in the place of common distemper, for 


the decoration of bedrooms, corridors, staircases, passages, base- 
ments, kitchens, &c., presenting an appearance almost equal to 
paint, and, like paint, admitting of being thoroughly cleansed by 
washing ; and I also intend to use it on the bare walls, which will 
save the cost of plastering ; and I here invite your inspection of 
these samples, which I have had prepared to demonstrate the nice 
appearat.ce, economy, and the healthiness of this invaluable petri- 
fying liquid, which could also be used, at a very small cost, for the 
borders of all floors, and might be stencilled in patterns, as shown 
here on this margin. As it is also unaffected by disinfectants, the 
value of the petrifying liquid from a sanitary point of view cannot 
be over-estimated, and its recent introduction into the decorations 
of the School Board buildings, workhouses, prisons, asylums, and 
large institutions must ultimately result in its general adoption for 
all buildings of this character, as well as by all persons who stud 
the sanitary condition of the houses, not only of the poor, but of alt 
classes. 

The enamelling paint, which renders varnish unnecessary, is the 
last of the decorative preparations manufactured by the Silicate 
Paint Company, and is a capital paint for superior interior work 
of all kinds. As its name implies, it is a paint drying with a hard, 
highly glossy surface, and, like the petrifying liquid and silicate 
paint, is admirably suited for ay 4 walls. It will thoroughly pre- 
vent the penetration of moisture, however copious, when applied 
to the walls or foundations of dwelling houses, railway arches, 
bridges, tunnels, viaducts, and other structures, and is invaluable 
for porous tile-roofs, Two coats of it are equal in effect to two 
coats of ordinary paint and two coats of varnish, while on clean 
ironwork one coat is, in most cases, sufficient. For the production 
of telling decorative effects at small cost, the paints of the Silicate 
Company are unequalled. As an example of this, one coat of 
enamelling paint, succeeding a coat of silicate paint on a surface 
previously treated with one coat of petrifying liquid, gives an 
admirable result, and has also the merit of speedy execution, « 
point often of considerable importance. The enamel dries speedily, 
and, in combination with the silicate paint, has been used with the 
most complete success on damp walls, to which lead paints could 
not be made to adhere from the presence of excessive moisture. 
Recent experiment has also demonstrated that the enamel is not 
affected by chloride of sodium (common salt). Iron treated with 
one coat of this paint was exposed in the open air for months, in 
contact with salt, and watered at frequent intervals. After a con- 
siderable time had elapsed, the iron was removed and examined, 
when both the metal and paint were found to be in the same con- 
dition as when first applied. This has resulted in the use of the 
enamel for the protection of the iron ships engaged in the salt- 
carrying trade, which had always previously to be cemented inter- 
nally, at great cost, with loss of space and increase of dead weight. 

At the close of the lecture, the chairn an, Dr. Richardson, said 
in the course of his address:—The silicate washes and paints which 
had been referred to were very important, and he considered them 
a great advance in sanitary science, He had seen structures where 
these paints were applied, and thought, with a little improve- 
ment, so as to remove the coarseness of the surface, they would 
afford great advantages in house construction. 





WIRE FOR THE Brook_yn Brince.—Mr. J. L. Haigh, of New 
York, to whom the contract has been allotted for supplying the 
wire for the Brooklyn Suspension Bridge, has contracted for the 
steel out of which to manufacture the wire, with Messrs, Anderson 
and Passavant, of Pittsburgh. The quantity required is 3400 
tons, or 6,800,000 lb, There were nine bidders for the contract for 
making the wire, whose names are given below, together with the 
character of the bids : 


£. 
1—W. T. Henley and Co., London: Kind of steel not 
stated ; 6)d. sterling perlb. .. .. 2. «2 «2 «- 178,100 
An alternate bid of £30 per ton, free on board in Lon- 
don, including duties, but exclusive of freight, say 
5 dole. per ton, which would be 17,000 dols. in addi- 
tion and also insurances and other charges to be 
addec Dak ts ete at ee ee ae ae 
2—J. Lloyd Haigh, Brooklyn; Crucible cast steel (ac- 
cording to letter addressed to the president) at 
DFO EOE ED. cc sc nt os, te cc..ce sa SOeee 
$—Cleveland Rolling Mill Co,, Cleveland, ©.: Kind of 
steel not stated, at $| cents per lb, ap i jcek ta BIRO 
t—Washburn and Moen Mfg. Co., Worcester, Mass.; Kind 
of steel not stated, at 1395-100 cents per lb. .. .. 189,720 
5—The John A Roebling’s Son’s Co., Trenton, N.J. (two 
bids): 1. For crucible steel, sample marked ., at 9 
ek . he aera Pe SS, 
2. Kind of steel not stated ; sample marked R., at.6} 
cents per lb. .. +» 91,800 


6—Richard Johnson and Nephew, Manchester, England ; 
(Messrs. L. G. Tillotson and Co., 8, Dey-street, N.Y., 
agents): Kind of steel not stated, at 13} cents per 
BR As eA Abs Secctlh -O Oded, at Teen 
7—Boecker and Co, Schalke, Westphalia: (Sulzbacher, 
Hymann, Wolf, and Co., 46, Cliff-street, N.Y., 
agents.) In a letter of the agents accompanying 
the bid, it is stated that these manufacturers have 
a process of melting, only known to themselves, in 
making the article of cust steel; they propose at 
93 cents per lb. Bb slp os cite tetinns sak <s Gn 
8—Chrome Steel Company, Brooklyn: The same kind 
of steel as furnished by them for the ropes for the 
temporary bridge, namely, Chrome steel, at 11] cents 
rn ‘os ot Sm nin ise? ab odes se¥. 20. ah chee 
9—Carey and Moen, of New ,York: Kind of steel not 
stated, at 18 centsperlb... .. .. «s 176,800 
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RAILWAY MATTERS. 


Aconrract for 9250 tons of steel rails is about to be let at Berlin 
for the Berlin and Wetzlar line. 

THE total distance now worked by the Great Western Railway 
Company’s engines is 2265 miles—more than that of any other 
railway in the country. 

Iv is expected that the German Minister of Commerce will 
shortly solicit from the German Chambers a supplementary credit 
for the construction of a fresh series of State lines, 

YrsTeErDAY morning at eleven o’clock a train passed from Dover 
to Folkestone over the line which had been blocked for the past 
two months. It is expected that the line will be open for traffic 
on Monday next, ¥ 

A JUNCTION line which has been opened at Rotterdam will have 
the effect of abridging the distance which separates Belgium and 
the Low Countries, It is proposed, says Herawatl, to organise ex- 
press trains which will have the effect of sensibly reducing the 
duration of journeys between the two countries, 

TRAFFIC on the Bishop’s Castle Railway, Salop, is now stopped, 
owing to the executors of Beddoes, deceased, having taken forcible 
possession of a piece of land which had been sold for £800 but not 
paid for by the company. Proceedings were taken in the High 
Court of Chancery to recover the landor money. As the company 
made default in paying the latter, the land has been forcibly 
seized by the legal representative of the claimants, the rails torn 
up, and barriers placed across the line at the spot. Great incon- 
venience is felt through this stoppage. 

Tue Leominster and Kington, the Tiverton and North Devon, 
and the Bala and Dolgelly companies are to be incorporated with 
the Great Western Railway Company, The time is not far distant 
when, by the absorption of the Cornwall Railway, the Great 
Western system will-be a complete and anbroken !ine from London 
to the Land’s End, The present arrangements between the Great 
Western and the Cornwall do not work satisfactorily, and, if re- 
port speaks truly, there is a disposition on the part of the repre- 
sentatives of the two companies to make considerable modifications 
in their existing relations, 

THE statement of cost of mileage and consumption of coal on the 
Cambrian Railways for the half-year ending December 31st, 1876, 
as given in the report by Mr. Alex: Walker, locomotive superin- 
tendent, gives the following :— 








| | ait a | Cost Cost 
Miles nun, | Total cost. | per mile. | per mile. 
Locomotive power and re-| | £ s. d.! d. | d. 
pairs to engines: | pity | 
Train mile se «+ YL} 481,505 14.151 1 7 73691 | _ 
Engine mile .. $ | 598,366 [°° | 5°6758 pres 
Repairs and renewals of car- | 
riages and wagons : | - 
Train mile 2} _ | @ oe a| 38° 7470 | 116161 
Engine mile sj) ORE 8S) a-7087 | 8-s785 
Coal cousumed ; | | 
Train mile mts | _ | ae te 2°8671 45° 0872 
Engine mile } | 4,256 19 0 | 1°7074 32°5207 


Some of our railway companies have it in contemplation to follow 
the example of the telegraph offices, and employ respectable 
women as clerks at stations. 
Continent with success. The work is such that delicate women 
can perform it as well as men, The arrangement is economical, 
and ought to result in lessening railway expenditure. Coal, which 


was not long back at exorbitant prices, is now at a reasonable and | 


even low figure. If, in addition to that reduction, the wages 
department could be reduced to something like its former level, we 


might see, ere long, if not a full, a partial return to the rate of | 


dividends which obtained four or five years back. At several of 
the metropolitan railway stations women clerks are already em- 
ployed, and the practice is found to answer. It is the extension 
of the system which is contemplated, and it is even said that the 


improvements, are bestirring themselves in the matter.—Hera- 
path’s Journal. 

AccoRDING to a French contemporary, the Director General of 
the Department of the Seine has expressed his desire to the 
Government that the necessary surveys of the Simplon should be 
proceeded with at once, in order to secure to France as much 
as possible of the work of the transit service which before 
long will take place between Italy, England, Germany, Xc., 
by the railway through the St. Gothard Tunnel. According 
to later information, the surveys for the construction of the 
great tunnel of the Simplon and of the connecting railways, 
are now likely to be put in execution. The line commences at 
Brigue, where there will be an international station close to the 
entrance of the tunnel, which will be, according to the present 
project, about 20,000 yards in length. The other end of the 
tunnel will be near Iselle, and from thence Domodossola is 
reached by works and embankments of considerable magnitude. 
The total length of the proposed line will be 51,277 yards, con- 
nected to existing lines of Italy near Domodossola, prolonged to 
Arona, To the village of Crevola the line follows the left bank of 
the torrent of the Diveria, where a viaduct will carry the line over 
to the right bank. 

A PARLIAMENTARY return has been issued with reference to 
street tramways, from which it appears that from the passing of 
the General Tramways Act in 1870 down to the end of June last, 
Parliament had authorised the construction of tramways over roads 
to the extent of 317 miles 44 chains, of which over 127 miles was 
double line. The length of road on which tramways had been 
opened for public traffic was 161 miles 39 chains, of which 93 miles 
3B chains were double, and the remainder single, line. The capital 
authorised to be raised was—by shares, £3,601,000; and by bonus, 
£836,050; the total capital paid up, £1,892,204; and the capital 
expended £2,253,121, the amount of the capital expended 
being in excess of the amount paid up is accounted for by 
the fact that in the case of tramways authorised to be con- 
structed. by corporations, or other local authorities, the amount 
which is to be set apart for the tramways is not specified by the 
Act in every case ; and also by the fact that ‘‘ outstanding liabili- 
ties ” have, in some cases, been included in the amount of “ capital 
expended.” Since the 30th June, 1876, to which date the return 
is made, steam or other mechanical power has been authorised by 
Parliament as a motive power, in addition to animal power, on the 
Wantage Tramway and on a portion of the Vale of Clyde Tram- 


ways, 

A system of train communication, invented and patented b 
Mr. Stroudley and Mr. Russbridge, was officially tested last wee! 
on the London and Brighton Railway. The communication from 
the passengers is made by pulling out a small button fitted into a 
case fixed to one side of the carriage, which causes a bell to ring on 
the engine and in the guard’s van, This bell continues ringing 
until the button is replaced, which can only be done by a person 
having the proper key. Hitherto, objections to the introduction 
of electricity asa means of communication have been raised on the 
grounds that in trains that were liable to be frequently broken up, 
there would be great difficulty in making the connection between 
the carriages quickly and surely. This objection has been over- 
come in a very simple and ingenious manner. To the end of each 
carriage, attached to the wire connecting the batteries at each end 
of the train, is a ting pling, posed of a wire coil 
covered with india-rubber, terminating in a simple but safe catch, 
which fits into the coupling of the next carriage. These are 
placed at such a height from the ground that the porter who is 
uncoupling any carriage can conveniently perform the same 
operation as regards the communication. By the aid of a Bell 
code the guard and driver can send simple messages to each other, 
The apparatus has been working very satisfactorily for some time, 
and is now, we understand, to be adopted all over the London 
and Brighton Railway system, 











This has long been done on the | 





NOTES AND MEMORANDA. 


A NEW industry, extracting tannin from sweet fern, has been 
started in Hancock, County Maine. From a ton of sweet fern it is 
said that a barrel of extract tannin is made, worth 22 dols., and 
also a barrel of second quality, worth 7°50 dols. per barrel. From 
the alder, one cord will make one barrel, worth 20 dols.; while 
from the hemlock bark one cord will make a barrel of first-class 
extract, worth 20 dols, 


At arecent meeting of the Dresdener Gewerbeverein, a com- 
munication was read by Mr. Herrmann, engineer for the Siemens 
Glass Factory, in which he explained that their celebrated hard 
glass was formed under hydraulic or other pressure which gave the 
desired hardness independent of any tempering. By means of 
this process larger glass panes can be formed than was possible 
before, The glass is stronger than the tempered glass in the pre- 
portion of 5 to 3. The fracture is fibrous, not crystalline like the 
ordinary glass. At an examination instituted by the ‘‘ Gewerbe- 
verein,” a lead bullet weighing 120 grains was dropped upon 
plates of ordinary and pressed glass, supported at the four corners. 
The ordinary glass was fractured by a fall of the bullet from a 
height of 300 millimetres, while the pressed pane fractured at a 
height of 2000 millimetres. A second specimen of the latter 
was subjected toa fall of 3000 millimetres without breaking. 


ELEVEN establishments were engaged in the production of 
Bessemer steel in the United States in 1876. The number of net 
tons of pig iron and spiegeleisen converted by the Bessemer pro- 
cess in 1876 was 539,474, against 395,956 tons in 1875, and 204,352 
tons in 1874. Of spiegeleisen alone there were used 45,980 net 
tons in 1876, against 33,245 in 1875. The number of net tons of 
Bessemer steel ingots produced in 1876 was 525,996, against 375,517 
tons in 1875, and 191,933 tons in 1874. The number of net tons 
of Bessemer steel rails produced in 1876 was 412,461, against 
290,863 tons in 1875, 144, tons in 1874, 129,015 tons in 1873, 
94,070 tons in 1872, 38,250 tons in 1871, 34,000 tons in 1870, 9650 
tons in 1869, 7225 tons in 1868, and 2550 tons in 1867—a total pro- 
duction of 1,163,028 net tons in the ten years during which the 

Sessemer steel industry of this country may properly be said to 
have had an existence, It has really had a slow growth until 
within the last few years, The number of net tons of spiegeleisen 
produced in this country in 1876 was 6616, against 7832 in 1875. 
One firm in Georgia made 100 net tons of ferro-manganese in 1876, 
The average prices of Bessemer steel rails in the United States 
during 1876 ranged from’ 65 dols. at the mill in January, to 
50 dols. in December. It is said that not a single steel rail was im- 
ported into that country in 1876. In 1873 159,571 net tons were 


| imported, 


OxeE of the most curious but insufficiently substantiated infer- 
ences drawn by some of the geologists who have devoted attention 
to the chemical metamorphoses which the rocks composing the 
crust of the earth are subject to, is the conclusion that the earth 
is gradually losing its water, or drying up. Itis generally assumed 


| that the evaporation of the water from the surfaces of our oceans, 


lakes, rivers, &c., is practically balanced by the various forms of 
precipitation, rain, snow, hail, &c., from the clouds, by which it 
‘inds its way again to the earth. This is strictly true in the sense 
that not a particle of water passes beyond the limits of our atmo- 
sphere, and that all that finds its way into the atmosphere by 
evaporation, sooner or later is returned again. Nevertheless, the 
water supply of our earth is slowly but steadily diminishing. It 
is not destroyed, but is so modified as to be no longer available 
for the sustenance of animal or vegetable life, since it is absorbed 
and bound up in the rocks. This disappearance of water is to be 
accounted for partly by mechanical absorption, partly by the 
hydration, or binding of water, which is generally one of the 


| phenomena attending the superficial weathering of the rocks, and 


partly by the crystallisation and recrystallisation of the consti- 


| tuents of many of the rocks, and the extensive chemical changes 
Great Western, one of the most backward companies to adopt | 


going on at unknown depths within the bowels of the earth, as 
manifested in the ph of vol In the course of time, 
though, happily, many ages from the present, the combined result 
of these several causes of desiccation must be the complete absorp- 
tion of all the water, and its disappearance from the surface of the 
earth. According to the Polytechnic Review, the estimate has been 
made that about one-seventeenth of the original quantity of water 
the earth was provided with, has already been bound up in the 
rocks, or absorbed beyond the possible reach of the organisms 
living upon her surface. ; 


In a valuable little paper on Portland cement, read by Mr. W. 
E. Heys, M.S.A,, before the Manchester Scientific and Mechanical 
Society, we find the following interesting account of the invention 
of Portland cement :—‘‘ The theoretical discoverer of Portland 





cement, as it was subsequently called, was undoubtedly the eminent | 
French chemist Vicat, who in the year 1813, ‘ with the intention | 


of putting an end to all doubts upon the subject . decided 


to proceed synthetically and to compose hydraulic limes entirely | 


by burning different mixtures of common lime slacked sponta- 
neously with clay. . . All the clays rich and soft to the 
touch gave the same results,’ He repeated his experiments in 
1817, and they were confirmed independently by Mr. St. Leger in 
England. Cement was made oy the method indicated by Vicat at 
Meudon, but only on a small scale, and with imperfect apparatus 
and materials, and nothing practical was done on a commercial 
scale until after the year 1825, when Apsden, son of a Leeds brick- 
layer, started works for the manufacture of Portland cement at 
Rotherhithe. These works were shortly afterwards removed to 
Northfleet, in Kent, and became the nucleus of the extensive 
factory now owned by Messrs. Robins and Co. The elder Apsden 
was, so far as can be ascertained, the first person who practically 
carried theory into practice, and he was the first to call the arti- 
ficial hydraulic lime ‘Portland cement,’ possibly because the 
‘artificial stone’ produced from it was supposed to resemble the 
oolite building stone found near Weymouth. Great results often 
arise from smell causes, and here we have an example. This 
observant bricklayer saw something more than mirein the scraping 
of a country road, and experimented with it to better result than 
more recent bricklayers who are continually carrying on curious 
experiments with similar materials. The results of his observation 
and research are contained in specification 5022, dated 21st October, 
1824, and as the method described by him was substantially that 
adopted in the manufacture for nearly fifty years, a quotation 
pr ore to be interesting. He says, ‘I take a specific quantity 
of limestone, such as that generally used for making or repairing 
roads, and I take it from the roads after it has been reduced to a 
puddle or powder, but if I cannot procure a sufficient quantity of 
the above from the roads, I obtain the limestone itself, and I cause 
the puddle, or powder, or limestone, as the case may be, to be 
calcined. I then take a specific quantity of the argillaceous earth, or 
clay, and mix them with water to a state approaching impalpability, 
either by manual labour or by machinery. ter this proceeding 
I put the above mixture into a slip pan for evaporation either by 
the heat of the sun or by submitting it to the action of fire or 
steam conveyed in flues or pipes under or near the pan till the 
water is entirely evaporated. Then I break the mixture into 
suitable lumps and calcine them in a furnace similar to a lime kiln 
till the carbonic acid is entirely expelled. The mixture so calcined 
is to be ground, beat, or rolled to a fine powder, and is then in a 
fit state for making cement or artificial stone.’ To give an idea of 
the extent to which Apsden’s invention has been carried out it 
may be mentioned that one of the Thames tirms alone have works 
which cover or include 70 acres of land, with seven milesg@f tram- 
ways; the machinery is driven by engines having 1500 s indi- 
cated horse-power ; the fuel annually burnt by them weigl:s 55,000 
tons; while in the same time they use 7} millions of. staves for 
making casks, considerably more sacks than casks, and, employ 
pn a fleet of 70 sailing barges, besides colliers and other 
vessels,” 








MISCELLANEA. 


TEN million trees have been set out in Minnesota within the 
past twelvemonth. 


THE Portsmouth Times chronicles the fact that on the return of 
the Serapis to that port after her last cruise, her engines and boilers 
were in such a very creditable condition that there were not any 
defects to be made good, notwithstanding the vessel had run over 
12,000 miles, 

A pIsastRous boiler explosion occurred yesterday at the 
Sharrow Vale Works, Sheffield, which are in the occupation of 
Messrs. Smith, Boyd, and Co. A large part of the works were 
wrecked, and five men were seriously, if not fatally, injured. The 
daraa ge to the works is estimated at £1500. 

WE understand that the proprietors of the Nautical Magazine 
are about to offer £100 for the best spring safety valve, to be con- 
structed so as to comply with the instructions issued by the Board 
of Trade to their surveyors. Particulars of the conditions of com- 
petition and tests of efficiency will appear in the April number of 
that magazine. 


Ir is currently rumoured and generally believed that Mr. W. W. 
Wood, engineer-in-chief, has resigned his position as Chief of the 
Bureau of Steam Engineering, and that his resignation has been 
accepted. As is customary, he holds over in his position until his 
successor has been appointed and relieves him. Chief engineer 
W. H. Sheck, it is said, has been named as his successor. Mr. 
Wood has contemplated this step for some time past. 

THE marble statue of Sir W. Fairbairn is in the hands of Mr. 
Gefiowski, who obtained the commission in competition with other 
sculptors. Besides the statue, which is to stand in the new Town- 
hall, facing the entrance, a Fairbairn scholarship is founded in 
Owen’s College, Manchester, out of the funds subscribed. The 
statue is 8ft. high, representing Sir W. Fairbairn standing with 
papers in his hand as if delivering an address to a scientific 
audience; the bead bare and inclined slightly. 

Tue St. Helen’s Corporation has resolved to procure a supply of 
water from the Collin’s Green Colliery Company. From the 
report of the engineer, Mr. Gaskin, it appears that the company 
is to deliver the water at an elevation of 40ft. above the surface 
level of the ground at the colliery. The quantity raised is about 
900,000 or 1,000,000 gallons per twenty-four hours. The supply 
will be carried by a line of 15in. pipes to a reservoir capable of 
holding 1,000,000 gallons, whence it will be taken by a line of 12in. 
pipes to the town. 

Aw American paper says that the important part taken by Penn- 
sylvania in the Centennial is fully set forth to the Legislature in 
the preliminary report of the State board of managers. The sup- 
port which she gave to the grand Exposition in money—subscrip- 
tions to stock, donations, and appropriations—in figures, is placed 
at 4,484,468 dols. This was for the erection of buildings and other 
purposes to insure its success, and without which there would 
have been no celebration of the Republic’s Centennial year by a 
grand International Exhibition. Of the 245,578 shares of stock 
sold, Pennsylvania took 187,218, while the State Legislature 
appropriated 1,110,000 dols., and the city of Philadelphia 1,575,000 
dols., and the donations from all sources amounted to 50,000 dols. 
When the report of the State board of managers is complete, it 
will be a valuable work to have bound and preserved as a memento 
of the Centennial Exposition of 1876. 

THE number of drilling wells producing petroleum in tie 
United States at the close of the month of January was 453, being 
36 less than in December. The great activity of 1876 in this 
department bids fair to be kept up without abatement for the 
present year. The number of rigs already commenced and in 
various stages of completion is 280 ; greatly exceeding the number 
building for the corresponding month in any previous year. The 
number of wells completed in January was 281, against 272 in 
December. While the new wells for January average 3110 of a 
barrel per well over those for December, the total number pro- 
ducing in January fall short about 3°10 of a barrel, indicating that 
it will require at least 3000 new wells this year to keep up the 
production to the present limit. The production for the month is 
796,390 barrels, being an increase over December of 9300 barrels, or 
300 daily ; all of which increase is from the Bullion Run or Scrub- 
grass district. The total stock at the close of January, 1876, was 
3,515,271 barrels ; at the close of January, 1877, it was 2,604,128 
barrels, showing a decrease of 911,143 barrels. Should the con- 
sumption for this year equal or exceed that of last year, it will 
require a daily production of nearly 29,000 barrels in order to meet 
the demand. The probabilities are against the present production 
being materially increased. 

A World reporter has lately visited the Toughened Glass Works 
in Brooklyn, where the manufacture of the La Bastie toughened 
glass is now in active progress. The manufacturer states that, in 
June last, his factory was destroyed by fire, and the introduction 
of the glass into our markets has for that reason been delayed. 
Only one kind of goods, lamp chimneys, are now made, and the 
process is as follows: A workman, having in his hand a pole about 
8ft. long, with a knob on the end of the size of a lamp burner, fits 
a chimney on the knob and plunges it into the flame of a furnace. 
He withdraws it twice or thrice that it may not heat too quickly, 
turning the pole rapidly the while, and when the glass reaches a 
red heat quickly shoots it into one of a dozen small baths fixed on 
a revolviug table, and seizes another chimney. A boy keeps the 
revolving table always in position, and as the chimneys come around 
to him, having been the proper time in the bath, he takes them out 
to be dried, sorted, cleaned, and packed. The bath has to be of 
just the right temperature, as, if it be too hot or too cold, the 
chimneys are liable to explode. In either case the process of 
annealing is imperfect. By working the tables at a certain rate, 
the baths are kept at the right temperature by the immersion of 
the red hot glass, Oil or tallow is used in the bath. Any greasy 
substance will Jo, though tallow has proved most satisfactory. 
M. De la Chapelle, the manufacturer, states that he has already 
sold 150,000 dols. worth of the chimneys. The toughened chimneys 
are about 60 per cent. dearer than those of ordinary glass. The 
factory is in Delavan-strect, Brooklyn, N.Y. 


BELOW we present a table showing the values of the principal 
articles exported from the United States in 1876, as compared with 





875:— Mixed Values of Principal Articles Exported. 
Commodities. 1876. 1875. 
Dollars. Dollars 

Drugs, chemicals, &c. éd o 2,184,337 .. 2,466,146 
Oils es eb ee ee -- 51,990,476 . 34,043,745 
Provisions ai <a oe «- 108,768,446 4 84,607,130 
Sugar and molasses .. ne ae 5,025,203 . 6,812,643 
Cotton and manufactures .. e» 196,723,982 .. 199,887,795 
Wool and manufactures 3 416,295 248,725 
Hemp and manufactures... eo 916,920 850,071 
India-rubber manufactures .. 211,597 192,660 
Hides oe oe e . 2,253,479 4,146.474 
Leather and manufactures .. 8,873,349 9,263,926 
Paper and stationery .. 893,785 .. 677,631 

ooks oe os « 586,813 555,938 
Watches .. . 42,198 70,692 
Seeds o8 os ee 2,912,405 1,124,298 
Wood and manufactures 17,804,609 17,199,897 
Earthenware . oe os 86,047 .. 72,879 
Glass and glassware .. “A wid 629,734 661,095 
Gold and silver ¢< - 47,973,762 .. 70,108,852 
Quicksilver he 1,448,385 1,698,106 
Coal “aan 2,675, 916 2,906,164 
Agricultural implements 2,355,9ly .. 2,440,802 
Carriages ee ee 772,717 oe 686,804 
Railread cars 545,667 .. 358,689 
Clocks .. ob - 906,60; .. 1,166,546 
Copper and manufactures 3,736,982 1,944,274 
Ordnance stores 2,119,107 829,457 
Seales and balances 146,917 156,346 
Sewing machines a <4 ‘s 1,657, 1,715,312 
Brass and manufactures... * 147, 731,675 

,794,7 


.. 16,092,906 


iron and steel and manufactures .. 
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ANNETT & BANISTER’S POINT & 








THESE improvements apply more particularly to shunting 
points leading to sidings, crossover roads and branches, and to 
the relative signals of these and the main lines, and are designed 
to prevent shunting, except when the signals are at danger. 
The points and their signals are locked in their normal condition 
by separate locks, which can only be opened by a single key 
common to both. The key, so long as no shunting is being per- 
formed and the main line is clear, remains always imprisoned in 
the signal lock and cannot be withdrawn until the signal has 
been set to danger and locked in that position. There being but 
one key for the two locks, the points cannot be opened to the 
siding until the key has been released from the signal lock, 
which can only be effected after the signal has been set to 
“danger.” Further, the act of unlocking the points imprisons | 
the key, which cannot be turned or withdrawn from the lock of 
the points until the latter have been returned to and locked in 
the position in which the main line is safe. The key can then be | 
restored to the signal lock and the signal “ line clear” given, the 
act of unlocking again imprisoning the key, so that it cannot be 
released or the points altered until danger is again signalled. 
In our illustrations, Fig 1 represents the plan of a siding and 
catch points, showing the general arrangement for locking the | 
points, Fig. 2 being a detached view in elevation of the lower | 
portion of a signal post showing the locking arrangement. 

A Aare the rails of a siding communicating with the main | 
line by rails at B B ; C C are the rails of the catch points, which 
are locked in their normal position by the point lock E, a 
similar lock being applied to the signal rod F, Fig. 2, for locking 
the signal as described at danger while the points are in use. 
A bar G G! forming in one case part of the connection between 
the point lever H and the points D D, and in the other case a 


SIGNAL LOCKING APPARATUS. 








part of the connection between the signal lever I and the sema- 
phore, passes through the said lock, and is provided with a 





transverse notch into which the lock-bolt engages when locked. 
Fig. 3 is a detail plan of the lock with a portion of the sliding | 
bar G therein. Fig. 4 is a similar view showing the lock | 
unlocked with its key imprisoned therein, the cover-plate of the | 
lock being removed. Fig. 5 is a similar view of the same in its | 
locked position, showing the key in a position ready for with- | 
drawal, the lock being merely a “tumbler” lock. Fig. 6 is a | 
longitudinal vertical section of the lock when unlocked and the | 
key imprisoned, the section being on line 1—2 Fig. 4. Fig. 7 is | 
a detail plan and edge view of the sliding catch plate detached ; 
and Figs. 8 and 9 represent respectively side and end elevation 
of the key; but this is preferably slightly altered in case, 
so that the key for one pair of point signal locks will not fit any 
others. The construction and working of the lock will be suffi- 
ciently understood from the figures to need any detailed descrip- 
tion. 

It will be seen that this mode of locking and working points 
and signals is practically an extension of the staff system, and 
the use of the key staff embodies an idea expressed by us, when 
commenting upon the Thorpe accident; as, for single lines, 
where the staff system is in use, the key, Fig. 8, is inserted in 
the end of the staff, so that the safety of the line is secured by 


| staff and signal. 


About twenty sets of the apparatus have at present been fixed, 
some having been at work about a year. The system is at work 
at Kymer, where the junction on the main line to Hastings anda 
crossover road are controlled by it, as are also the Montpelier and 
Kemptown Junctions. It is also in use on several single and 
double lines, as at Lower Norwood, Fiddleworth, Dorking, &c., 
where it has worked without hitch for rather more than a year. 

















THE DUILIO. 
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THE Duilio, constructed by the Italian Government is perhaps 
the most powerful ironclad vessel at present in existence. She is 
not yet completed, and but one of the four 100-ton Armstrong 
guns has been delivered, The general design of the vessel will be 
understood from the accompanying engraving, for which we are 
indebted to the Scientific American. Her length is 331°2ft., 
breadth at water line 58 °4ft., and depth of hold 25-2ft. 
two turrets, which, instead of being in the centre line of the ship, 
are placed toward the sides, so as to get a clear fore and aft fire 
from each turret. The inside diameter of each is about 26ft., and 
the outside 32}ft., while the two turrets, with the armour-plating 
and the two guns, will weigh about 6720 tons. Each turret makes 
one complete revolution in a minute, and when in position for 
firing is stopped by hydraulic locking bolts. The vessel is built in 
compartments, and is provided with a system of pumps, which 
discharge water from her in case her skin is pierced by a shot. 
The Duilio carries no masts, and all the machinery and the rudder 
are entirely under water, so that no vulnerable portion of the vessel 

exposed, 








Kine’s CoLLgGE ENGINEERING SoctrTy,—At a meeting of this 
society on Friday, March 2nd, a paper was read by Mr. P. Burges 
on ‘‘ The Trials of the 81-ton Gun.” Mr. Burges commenced by 
giving a short description of the gun and its carriage, with a state- 
ment of the weights and di i He pr ded to describe 
the first trials with the flat-headed bolts which were carried on 
against the proof-butts at Woolwich. He then gave in rotation 





She has | 


the various trials with different sized powder cubes and weights of 
shot, noticing especially the initial velocities of the shot, and the 
pressure on the powder-chamber after each successive enlargement 
of the bore. This was followed up by a brief account of the range 
experiments, and those made against the Sh ets. He 
compared the results of the 100-ton gun at Spezia with those of 
the 8l-ton gun at Shoeburyness, and concluded with a detailed 
| account of the recent trials against the armour-plated target, and 
| the effect produced thereon by the shots. His paper was illustrated 
| by diagrams of the targets employed on these occasions. Messrs. 
| Pollock, Guinness, Crompton, and Douglass took a in discussing 
| the several questions which had been brought under notice, and a 
discussion was raised upon the question of economy in private 
workshops as compared with the Government arsenals, 
PARCHMENT PATENT DRawincs.—Our attention has been called 
to the fact that a large number of the parchment drawings ap- 
nded to specifications at the Patent-office have, though only a 
og months old, become broken along the line of doubling, and in 
| some instances almost wholly across the drawin In some 
instances, also, the breaking is not confined to this line, but 
extends in various directions all over the sheet. In all cases we 
find this obtains with that parchment which is prepared so as to 
be transparent for the pu of tracing thereon the required 
drawing. It does not tear, but breaks like a sheet of isinglass. 
This may be cheaper to the patent agent, but the inventor who 
desires that he may have drawings permanent, at least for 14 years, 
had better, to secure himself against possible litigation, stipulate 











that his drawings shall be made upon unbreakable parchment, 


THE “CHALLENGE” STEAM PUMP. 

THE accompanying engraving illustrates a neat kind of steam 
pump now being manufactured by Messrs. Robertson, Osbourne, 
and Co., Plantation Works, Eagleshaw-street, Glasgow. 

The pump is of the double cylinder, double plunger, fly-wheel 
type, the fly-wheel and valve eccentrics being actuated, and 


the stroke controlled by a pair of cranks driven by a couple of 
malleable cast iron driving guide boxes, with sockets cast on the 
backs, for receiving the piston and plunger rods, and to which 
they are fixed with cotters. By this arrangement the piston 
power is transmitted direct through the coupling sockets to the 
plungers ; the fly-wheel and valve motion with their driving 








S.Mincer 


guide boxes being, as it were, a perfectly independent attach- 
ment, having nothing to do with the heavy work of the pumps. 
The respective steam and water cylinders, valve chests, air 
vessels, and passages for each engine are cast in a piece in dry 
sand, and planed and bolted together ; both pumps draw and 
discharge through the same suction and discharge passages, the 
suction and discharge valves being large, simple, and effective 
and easily accessible. 








KERR’S DECIMAL MEASURING MACHINE. 

Tur annexed engraving illustratesa decimal measuring machine, 
which has been specially designed by Mr. Robert L. Kerr, of 
John Dalton-street, Manchester, to supersede the present wire 
gauge, which is found in practice td be too limited in its 
range of measurements, and unreliable where great accuracy is 
required in gauging or measuring. The machine is simple in 
construction, and very compact. By means of a square-threaded 
steel screw, working in a brass nut made in two pieces—which 
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are tightened togethei endw ve on the serew, so as to take 
up “backlash” —and a micrometer wheel, correctly divided into 
100 equal divisions, each of these divisions indicates or repre- 
sents a difference in size on the object being gauged of 0°00lin., 
or 1-1000th inch. If necessary, by subdividing these divisions on 
the micrometer wheel, each subdivision may be made to indicate 
a difference of 0°0001in., or 1-10,000th inch. 

The illustration shows a machine capable of measuring up to 
lin., but larger machines can also be supplied, adapted tor mea- 
suring to 2in. and 3in. respectively. 
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CONTRACTS OPEN. 
WE believe that substantial advantages would accrue to 
engineers and contractors if the nature of the wants of the 
former were made known to the latter more fully than can 
be accomplished by an advertisement in our columns. 
We propose therefore to supplement such announcements 
from time to time with descriptions and engravings pre- 
pared from the specifications and drawings which are 
intended to form the basis of a tender, and we shall thus 
enable the engineer to indicate the character of his require- 
ments, and the possible contractor to know something 
definite concerning works for which he may like to send 
ina tender. Nor will the advantages of this arrangement 
be confined to those most intimately concerned; our 
readers will at the same time be placed in possession of 
the latest information concerning works proposed to be 
executed. It is hardly, we think, necessary to add that 
the co-operation of engineers will greatly tend to facilitate 
our labours in producing a species of information which 
has hitherto hardly ever appeared in any scientific journal. 
SKIPTON SEWAGE UTILISATION WORKS. 

Our first essay in this direction is represented by the 
engravings and following extract from the specification for 
sewage irrigation works at Skipzon, in Yorkshire, designed 
by Mr. Baldwin Latham, C.E., engineer for the works. 
Sealed tenders, endorsed “Tenders for Skipton Sewage 
Works,” are to be delivered at the office of Mr. John 
Heels, Clerk to the Skipton Urban Sanitary Authority, 
Skipton, Yorkshire, on or before four o’clock on the after- 
noon of Tuesday, the 20th inst. 

The design prepared by Mr. Latham supplies an admi- 
rable example of what the sewage works of a small town 
ought to be. They are of the simplest character. The 
general-scheme is to utilise the sewage by irrigation, the 
sanitary authority having obtained 85 acres of land for 
this purpose, 36 acres 2 roods 10 perches of which are to 
be laid out for ordinary irrigation, and 5 acres 2 roods 
16 perches for intermittent filtration. The general plan 
of the ground is fully shown in our engravings, which 
explain themselves. The effiuent will find its way into the 
river Aire. This river, however, is very liable to flooding, 
so that the land upon which the sewage is to be applied is 
embanked against floods, and at such periods as the river 
is in flood pumping machinery will be employed to lift the 
effluent over the banks into the river. The machinery is 
of an extremely simple and inexpensive kind, and is the 
invention of Mr. C. Brakell. 

The following is an abstract of the specification of works to be 
observed by the contractor in the construction of outfall works, 
and preparing, levelling, and laying down land in the neighbour- 
hood of Skipton, Yorkshire, for the reception of the sewage of 
Skipton, including all earthwork, concrete, cement, brickwork, 
earthenware pipes, woodwork, ironwork, steam punmiping machinery, 
and other works required by the Skipton Local Board, acting as 
the urban sanitary authority of Skipton :— 

The contractor shall provide such steam or other engines, 
machinery, &c., as may be required for successfully carrying out 
the works without interruption or delay. The contractor shall 
provide all the materials, and all the labour required to execute 
and complete the whole of the works, in accordance with this 
specification and the drawings referred to, and he shall pay or 
provide for all carriage or cartage of the materials. 

The whole of the materials used in the works shall be of the best 
quality and description of their several sorts, and they shall be 
built or put tegether in the best, most workmanlike and substan- 
tial manner, to the entire satisfaction of the engineer or his deputy 
the resident engineer, or any inspector of works appoiuted by the 
engineer or the urban sanitary authority. 

The contractor shall at his own cost keep the whole of the works 
during their progress in good condition and repair, and he shall 
restore and make good any damage they may sustain from any 
cause, so that at the termination of the contract the works may 
be perfect and complete. He» shall also at his own cost maintain 
all the singularand several works ina state of perfect repair, order 
and condition, for a period of six calendar months, dating from 
completion as certified by the engineer. The contractor shall also 
keep the drains and carriers constructed by him cleansed, and 
shall work the pumping engines as may be required, providing any 
engine-drivers and stokers that may be necessary, and all fuel, 
I matters, and the contractor shall be 
of the machinery curing the whole six 
months the works are in his charge. 

The quantities of the several works have been taken out from 
the drawings and this specification by Messrs. Hovenden, Heath, 
and Berridge, of 181, Bishopsgate-street Without, E.C. <A copy 
of such quantities, which will be furnished to the contractor, 
shall be filled in by him, with the prices upon which his contract 
is based, and it shall form the schedule of prices under this con- 
tract. This copy of the quantities so filled in shall accompany 
the tender, and all extra, reduced, or omitted works shall be valued 
by the engineer at the prices stated therein. 

The contractor shall pay the surveyor’s fees for taking out and 
computing the quantities; also, the cost of printing the specifi- 
cation, the schedule of prices, and the quantities; also fifteen 
guineas for a set of the drawings, and fifteen guineas for the legal 
expenses connected with the drawing up and sealing of the con- 
tract out of the first instalment on account of his contract. The 
quantities will not be guaranteed by the Urban Sani-ary Authority 
or the engineer. 

All the bricks to be used in the works shall be sound, hard 
burnt, and equal in quality to the respective sample bricks de- 
posited in the office of the engineer. The bricks shall be well 
wetted before they are used, and soundly bedded in the work. 
The cross joints shall also be solidly flushed up the whole thick- 
ness of the work. The joints shall not exceed 5; of an inch 
in thickness, and shall be struck smooth and flush on the face. 

The stone for the stonework shall be carefully selected. The 
contractor may, if he chooses, excavate the upper portion of the 
land, the property of the Skipton Urban Sanitary Authority, for 
the purpose of getting any materials that he may require for 
use on the works, but any excavations made by the contractor 
shall be levelled to the satisfaction of the engineer. 

The contractor sh-ll excavate the ground for constructing the 
drains, sewers, carriers, sluices, and other works to the necessary 
depths and inclinations, and also for the construction of the out- 
fall works, engine and boiler house, and for any temporary pur- 
Ee in connection with the works. In case any loose, soft, or 

ad ground is met with, the contractor shall excavate the same 
toa solid foundation, and shail fill up the excavation to the level of 
the sewer with concrete. For this excavation the contracter will be 
paid extra, but if he excavates in good ground below the proper 
level for the brickwork or the pipes, he shall fill up the excavation 
with concrete at his own cost. 

All the sewer or other pipes shall be laid in open trenches ; un- 
less with the special sanction of the engineer adits or headings are 
permitted, 























All the stoneware sewer and drain pipes shall have the thick- 
nesses and dimensions, when burnt, as given below :— 


in. in. 


q n. in. in. 
Size of pipes rel oc Oe. ce © 10 lI Ls 
Thickness of material pee, ea | 12; 1} 


Depth of socket, not less. . 


1! ° » ” or 


Te a, oe 
The pipes shall all be perfectly straight and truly cylindrical, salt 
glazed inside and outside, free from cracks and flaws, and perfectly 
burnt. Those not perfectly straight and truly cylindrical, well and 
uniformly glazed, free from fire cracks and flaws, and perfectly 
burnt, the engineer or resident engineer shall reject, and the con- 
tractor shall supply other pipes in their place, The pipes shall be 
equal in quality to the best country-made glazed socket pipes of 
Messrs. H. Doulton and Co., of Lambeth, or Messrs. Ingham and 
Sons, of Wortley, near Leeds. 

All junctions with the main pipe sewers shall be formed with 
curved pipes inserted in the sides in the direction of the streams, 
the main pipe being tangential to the junction. The ends of the 
curved pipes to radiate to the centre from whence they are struck. 
All the junctions, and all the bends, syphons, or other special 
pipes shall be of the same thickness as the straight pipes, and every 
junction, bend, or other special pipe not of the same thickness shall 
be rejected. All junctions made with brick sewers shall be fitted 
with proper junction blocks built into the brickwork of the sewers. 

The contractor, in laying the sewer and drain pipes, shall take 
care that they are laid perfectly solid, true to the inclinations, and 
straight from point to point of the manholes, ventilators, or lamp- 
holes, The earthenware sewer pipes, when necessary, shall be 
jointed by forcing two strands of tarred gaskets into the joints ; 
the strands to be sufliciently thick to tightly fit the annular space 
between the sockets andspigots. The annular space shall then be 
solidly filled with neat Portland cement, and a fillet of cement worked 
round the outside of the joint. The pipes used for land drainage 
need not be jointed. 

The contractors shall build all the manholes where shown on the 
plans and sections, or where directed by the engineer or resident 
engineer, in accordance with the eetail drawings. The floors of all 
the manholes shall be constructed of brickwork in cement laid on 





concrete with proper channels formed across them, and cast iron | 


foot-irons built in the brickwork. 

The contractor shall supply the tankard valves and penstock, as 
shown on the drawings. The tankard valves shall all have V faces 
and lead seatings. The moving parts of the tankard valves shall 
be bushed with gun-metal. 

The contractor shall build the engine and boiler house, sewage 
well and chimney shaft, as shown on the drawings. The external 
walls shall be built in local stone. All the external walls shall be 
built and neatly pointed with a trowel, both on the inner and outer 
face. The floor of the building shall be paved with Yorkshire flags 
3in. thick, bedded in Portland cement mortar. The contractor 
shall provide the framed, rebated, and moulded window-frames, 
and 2in. sashes, as shown on the drawings, and shall supply in. 
rough plate glass for filling in the windows, He shall also con- 
struct the doorways, and provide 24in. framed and filled-in doors 
at the sides of the building, as shown on the drawings. He shall 
supply all the hinges, locks, bolts, fastenings, Xc., required for 
three of the windows and for the doorways; and shall build in 
the external walls, frames 44in. by 4in., required for securely 
hanging or fastening the doors and frames for the windows. He 
shall embank or excavate round the building in earthwork, as 
shown on the drawings, and shall form the roads round the build 
ings. The contractor shall supply all the timber and other work. 
The timber for the roof shall be left rough from the saw. He 
shall construct the ventilator on the ridge of the roof, with iron 
finials, value 30s. each, as shown on the sections. This ventilator 
shall be capable of being closed at pleasure, and the contractor 
shall provide all the cords, pulleys, and fastenings required for 
this purpose. The sills for the windows shall be chambered both 
inside and outside the building. He shall also supply the cast iron 
gutters and fix round the building, and also the drop spouts, and 
shall connect these rain-water pipes with the sewers, and he shall 
supply all the necessary glazed pipes for this purpose. The con- 
tractor shall three times lime-white the interior walls of the 
building, and shall three times paint all wood and ironwork usually 
painted in good oil colours, as shall be directed. He shall board 
the roof with fin. boarding, and shall cover it with approved 
Westmoreland slates, laid with a lap of not less than three inches. 
He shall supply the terra cotta ridge roll for finishing the roof of 
the building and ventilator. He shall also provide the wrought 
rafters as barge boards for the gables of the building, and shall 
perform all other work that may be necessary to complete this 
contract in a satisfactory manner. The timber used in the works, 
unless otherwise specified, shall be Memel of good quality. 

The contractor shall fix the engine and boilers, as shown on the 
drawings, and he shall fix and set in the brickwork or stonework 
all the necessary iron work and fittings, blow-off and other pipes. 
He shall make all bolt holes, and cut out any brick or stonework 
that may be required for fixing the engines, boilers, or other 
machinery. In addition to the arches shown on the drawings, 
proper relieving arches shall be turned over all openings. Inverted 
arches shall be turned under doorways. 

The whole of the stone used in the work shall be of the best 
description of their respective kinds, and shall be free from clay- 
holes, loose beds, shakes, cracks, or defects, and when fixed in the 
work shall be upon its natural quarry bed. The stonework shall 
all be properly coursed, prepared, disposed, and faced as required. 

The contractor shall construct the engine, boiler, and pump beds 
as shown on the drawings, and shall provide all timber, concrete, 
and stonework for the purpose, and shall make all the necessary 
bolt and hand-holes, &c,, that may be required. 

The contractor shall provide two of Brakell’s patent double- 
acting steam pumping engines.* Each engine shall be capable of 
lifting 2500 gallons of sewage per minute to a height of 15ft., at a 
speed of forty single strokes per minute, or thereabouts. Each 
pumping engine shall be able to act independently of the other, and 
shall form a complete machine on a separate foundation plate, 
and shall have separate steam and exhaust steam pipes, sewage 
pipes, and other necessary appliances. The dimensions of the 
engines shall be as follows:— The pump cylinders shall be 30in, 
diameter inside, and have a clear depth of 30in , giving a piston 
area of 12in. by 30in., or 360 square inches. The steam engine 
cylinder shall be 24in. diameter inside, and have a clear depth of 
12in., giving a piston area of Yin. by 12in., or 108 square inches. 
The cylinders of both pumps and steam engines and all other por- 
tions shall be of best cast iron, clean and sound, both internally 
and externally, and all steel and wrought iron work shall be free 
from all specks or hammer marks, and all details to be made in 
conformity with the drawings and this specification. The cylinders 
shall be bored perfectly parallel and cylindrical from end to end, 
and the cylinder covers bored and turned and faced perfectly true. 
The slide valves of the steam engines shall be of hard cast iron, 
carefully planed and scraped perfectly true, and the valve faces of 
the cylinders shall also be similarly planed and scraped. All bolt 
and stud holes throughout the entire machines shall be drilled. 
The pistons of the steam engines shall be of best cast iron, with 
boss shaped to a true circle, the pistons to be also grooved on 
back side and on the top, and fitted with gun-metal packings, 
which shall be kept to the faces of the cylinders, so as to insure 
steam-tight joints, by means of strong bow springs of best steel 
carefully prepared and fitted. The fixed abutments of the steam 
engines shall also be grooved and fitted with gun-metal packings 
and bow springs in like manner. The steam cylinders shall be 
carefully lagged with polished mahogany lagging secured by means 
of brass bands and clips. The main shafts of the pumping engines 
shall be of best Bessemer steel, and all wrought iron work shall be 
of best hammered scrap iron. The bearings, glands, and stuffing- 











* These are semi-rotary engines, similar to that illustrated in 
Tur. Exciverr for Oct. 6th, 1876. One may be seen at work at Messrs, 
Bastin’s, West Drayton 








boxes shall be of best gun-metal, and fitted with self-acting lubri- 
cators. The abutments of the pump cylinders shall form the seat- 
ings for the pump valves, which shall be made of the best vulca- 
nised india-rubber, working on gun-metal spindles. The pumping 
engines shall each be complete in themselves, on a strong cast iron 
foundation frame. Each pump shal) have fitted to it the necessary 
cast iron piping, of 12in, inside diameter, consisting of a length of 
straight piping for the suction of 14ft., or thereabouts, and an 
elbow pipe and such straight pipes as are necessary for the dis- 
charge. Each pump shall also have a suction or foot valve fitted 
on the bottom of the suction pipes, and all necessary bolts, nuts, 
washers, and joint rings shall be provided, also all foundation 
or holding-down bolts for the pumping engines. The whole of the 
cast iron work shall receive two coats of paint. The whole of the 
materials and workmanship throughout shall be equal to any sup- 
plied by the best engincers. The contractor shall also supply a 
donkey steam pump, for pumping the feed water for the Doiler, 
together with all suction pipes and valves that are necessary. 

The contractor shall provide one portable steam boiler of the 
locomotive type of 15 nominal horse-power, requiring no brick- 
work for fixing, of the following dimensions :—Total length over 
all, 11ft. 8in.; fire-box, 2ft. Llin. by 2ft. 4iin. by 3ft. The barrel 
of the boiler to be 3ft. diameter, and to be fitted with 34 best lap- 
welded tubes of 5in. diameter and 7ft. 6in. long. The fire-box 
shall be made of the best Lowmoor or Bowling plates, and the 
shell of best Statfordshire. The fittings shall consist of grate-bars, 
fire-door, set of firing tools, man hole and mud hole, with covers, 
stop valve, safety valve, glass water gauge, two gauge cocks, steam 
pressure gauge, gun-metal blow-off cock, boiler pump, and patent 
feed, or injector. To be also fitted with wrought iron chimney, 
and mounted on cast iron stands at eachend. The steam boiler 
shall also be fitted with the necessary length of steam piping to 
the two pumping engines, which shall include two steam valves, 
with brass valve plugs and seatings, and polished hand wheels ; 
the necessary length of exhaust steam piping to carry the exhaust 
steam from the pumping engines to the boiler chimney; the 
necessary length of pipe for the feed water for supplying the 
boiler shall also be included. 

The contractor shall excavate, embank, form, and lay out the 
irrigation area in the way shown on the plans, for which purpose 
he shall excavate a!l land on the area intended to be laid out, and 
which has a greater elevation than 316ft. above ordnance datum 
down to this level atthe highest points of the land, and to equi- 
valent lower levels on other portions of the land, so as to bring 
the whole area properly under the control of the sewage. 

The contractor shall lay out the land for the purpose of being irri- 
gated, as is shown on the plan, and as before described. The whole 
of the area to which the sewage is intended to be applied shall be 
carefully levelled; the surface material in all cases shall be kept 
for re-dressing the surface, and, in cases where it is necessary to 
lower or alter the surface level, the surface materials shall be first 
removed, and shall be put back again whenever the work is finished. 
Every uneven or hollow place shall be levelled or filled up, and 
the land shall be laid out to suit the several modes rains for 
the distribution of the sewage. The old turf of every field shall 
be got rid of, either by burning, ploughing, digging, harrowing, or by 
any or all of these operations, but in no case shall it be taken away 
or be buried. All land in ridges or furrows shall be levelled, and 
special care shall be taken to guard against settlement. After the 
land has been levelled it shall be either dug up or ploughed up, as 
shall be found best, and twenty acres of it shall be laid down and 
sown with Sutton’s improved Italian rye-grass at the rate of five 
bushels per acre, and the remaining portion shall be ploughed and 
ridged, and shall in part be sown with mangold wurtzel, and part 
planted with cabbages, or such other crops as may be directed, 

The contractor shall construct all the carriers of their several 
kinds and sizes as designated on the plan. The carriers marked 
**()” shall be constructed in concrete of the size shown on the 
detailed drawings. The carriers marked ‘* A” shall be excavated 
or made by embanking, as the case may require, and when finished 
shall be l6in. deep, 45in. wide at the top, and l4in. wide at the 
bottom. The floor of the trench shall have a fall of one in 2300. 
The carriers marked ‘‘B” shall be excavated or be made by 
embanking, as the case may be, and when finished shall be 12in. 
deep, 33in. wide at the top, and lin. wide at the bottom, and the 
floor of the trench shall have a fall of one in 1600, The carriers 
marded ‘‘ C” shall also be excavated or embanked, and shall be 
24in. wide at the top, 7hin. wide at the bottom, and ‘in, deep. 
The carriers marked ** D” shall be excavated or be embanked, and 
shall be Gin. deep, 17in. wide at top, and Gin, wide at bottom. 
The carriers marked *‘ E” shall be Gin, wide at top and Gin, deep. 

The contractor shall build in concrete or stonework, set in 
cement, the sluice chambers as shown in the drawings. The founda- 
tion of the side walls of these chambers shall be carried down at 
least one foot below the level of the tloor of the chamber. The 
floor of the chamber shall be formed in concrete. The contractor, 
after the completion of the concrete carriers, sluice chambers, or 
face or retaining wails, shall float the exposed surfaces with a thin 
coating of Portiand cement mortar made in the proportion of one 
cement to one sand. 

The contractor shall excavate the trenches and lay the land 
drains of the sizes shown by the dotted red lines and figures on the 
plan of the irrigation and filtration area ; all the drains, as far as 
possible, shall be laid at a depth of 4ft, ‘The 27in. outfall drain 
and open conduit into the river shall be constructed as shown on 
the drawings, 

The position of the sluices is shown on the plan of the irriga- 
tion ground, and they shall all be constructed as shown on the 
drawings. The sluice doors shall be made of good sound red deal, 
and the sluice frames of oak. All the sluice doors are to be pro- 
vided with handles at top, worked out of the cross bands. The 
sluice doors shall all be 1jin. thickness when finished. The side 
framing of the sluices shall continue for one foot at least below the 
level of the sill, and the sluices shall be fixed in position before the 
concrete work is executed. The contractor shall either paint with 
three coats, or coat with suitable composition, the sluice frames 
and doors. 

The contractor shall provide 150 elm stop-boards for the small 
delivery carriers. Each of these boards shall be 20in. long, ‘in. 
wide, and lin. thick, and skall be worked as shown in the draw- 
ings. Each stop-board shall be branded with the letters S LB H. 

The contractor shall supply and fit up in the concrete carriers 
the earthenware flushing blocks, to each of which 8ft. of Gin. 
earthenware pipes shall be laid for the purpose of conducting 
sewage from the main to the subsidiary carriers. Each of these 
blocks shall be fitted with a sluice-door with handles. 

The contractor shall provide and lay a sufficient length of 12in. 
cast iron delivery pipes for conveying the effluent water from each 
of the pumps into the delivery channel leading into the river 
Aire, and shall provide all the necessary bends, &c., that may be 
required, and all nuts, bolts, packing, &c., that may be re- 
quired for jointing the same. 

The contractor shall lay out the special area intended to be used 
as a filter bed. For this purpose it shall be formed, levelled, and 
drained, as set forth in the detail drawings. The drains shall all 
be 6ft. deep, and the bottom of every trench for a drain for a 
depth of 3ft. shall be filled entirely with burnt ballast, The con- 
tractor shall remove the surface soil from the site of the proposed 
filtration area, which soil shall be carefully preserved and be 
returned into its proper position when the work of forming the 
filter is completed. The filter shall be formed by having the 
whole of the ground excavated toa depth of 3ft.; one half the 
earth so excavated shall be burnt into ballast and shall afterwards 
be mixed with the other half, and when mixed shall be returned 
to its place. The contractor shall form the puddle walls for divid- 
ing the filtering area, and all the drains and culverts for securing 
the drainage of the same. ‘The filter shall be ridged and sown 
with mangolds. 

The contractor shall receive payment on account of his contract 
in monthly instalments on the certificate of Mr. Baldwin Latham, 
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the engineer, at the rate of 90 (£90) per cent. on the value of the 
works completed and in progress each month. One moiety of the 
balance shall be paid three months after the date of the comple- 
tion of the work as certified by the engineer, and the other moiety 
six months after the date of the completion of the works, pro- 
vided the engineer then certifies that the whole of the works are 
in perfect repair, order, and condition. The whole of the payments 
shall, however, be subject to any charges or deduction to which the 
contractor may be liable under the contract. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents, ) 





DRAWING BORING RODS, 

Sir, —In answer to the request of yourcorrespondent, ‘‘M. 8. S.,” 
I beg to forward one or two rough sketches for reclaiming broken 
pump rods, &c, Fig. 1 is a tool [ have used for very many years with 
the greatest success, both in bore holes and pumps. A isa forging, 
say, of l}in. square iron, moulded or riveted into a bell-shaped 
hoop B. Onthe top of B are two steel valves, C, attached to A by 
two square links, D, which enable the valves to open and also to 


slide up and down A. The broken rod E is shown after the tool | 


has passed down the pump barrel F, and, upon the pulling up of 
the tool, the sharp edges of the valves grip the broken rod, 
and the more pulling the greater the hold. A cord is applied 
to each valve to enable the tool to be withdrawn, if necessary. 
It is to be screwed to rods or to a chain or rope at G. 
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Fig. 2is a tool for taking an impression or bringing up any 
small thing that will adhere ; A a sheet iron cylinder, B a sling to 
attach a rope, C tallow or clay, D stones or anything heavy, E a 
diaphragm. Fig. 3 is a pump that will bring up anything that will 
enter the lower valve; Aa cast iron cylinder, B a hollow piston, 
C lower valve box (fixed), D upper valve sliding up the rod, E lower 
valve, F collar through pump rod to keep piston in place during 
use, G swing bar through which pump rod passes, H H slings, 
Fig. 4 shows pump in position for emptying, the cotter F having 
been caatieel out. I may just state that with a pump of 12in. 
diameter and 5ft. long, I have brought up from a bore hole one ton 
per hour of gravel and sand, and upon breaking a tool in the hole 
always succeed in bringing it up. Any other information I can 
give I shall always be most happy. RICHARD ALLISON, 
Stoke, Ipswich, Marck 5th, 





THE STRENGTH OF RIVETTED JOINTS. 


S1r,—In your article—page 125—‘‘On the Strength of Riveted 
Joints,” you say :—‘‘ It cannot be said that we have reached any- 
thing like finality on the subject, although the tendency has been 
to accept Fairbairn’s statements as incontrovertible, and engineers 
have for many years fid d that the strength of a 
riveted joint is equal to 56 per cent. of that of the solid plate, 
while a double rivetted joint is equivalent to from 70 to 72 per 
= ae Mr. Longridge shows apparently very conclu- 
sively that Fairbairn’s estimate is altogether too high, and that 
the strength of boiler seams and similar joints is not nearly so 
great as is usually supposed.” . . . . “‘The most noteworthy 
point is, however, that, whether the plates were or were not 
annealed, in only one instance was the result consistent with the 
56 per cent. theory.” . . . . “* We venture to think that with 
these experiments before the world, it would hardly be safe in 
future to assume that the} strength of a rivetted joint is certainly 
equal to,56 per cent. of the plate.” . . . “When we turn 
to double rivetted joints it will be seen that the result is the same. 
Their strength is not in any case found to be equal to 70 per cent. 
of that of the solid plate.” 

Should any of your younger readers happen to compare the above 
remarks with my statements on the same subject in pages 71 to 74 
of my Treatise on Steam Boilers, and with the tables I have given at 
pages 311 and 312, they must come to the conclusion that either the 
author of your article or the author of my book has been badly 
informed on the subject he has taken in hand. I, therefore, trust 
you will allow me to attempt to clear myself of the implied charge, 
that I have been guilty of rash writing. ; 

It appears to me that you either never studied Fairbairn’s account 
of his own experiments, or have forgotten what you have read. 
If you will refer to page 283 of Fairbairn’s ‘‘ Useful Information for 
Engineers,” third edition, you will find that the strength of the 
joints was to the strength of the plates of equal sections of metals 
as the numbers 100 to 98 for double riveted joints, and 100 to 76 for 
single rivetted joints. We have herealoss of strength of 2 and 24 
per cent, respectively for double and single rivetted lap joints, 
due to the bad form of the lap joint, effect of punching, Xc. 

Fairbairn, on page 278, remarks, “It will be observed that the 





! 

| strength of the plate is still further redaced by the quantity of 
iron punched out for the rivets.” Then at page 283 Fairbairn 
deducts 30 per cent. for the loss of metal actually punched out for 
the reception of the rivets, and says, ““The absolute strength of the 
|plates will then be, to that of the rivetted joints, as the 
numbers 100, 68, and 46. In some cases, where the rivets are 
wider = the loss sustained is, however, not so great; 
but in boilers and similar vessels, where the rivets require 
' to be close to each other, the edges of the plates are weakened to 
that extent. In this estimate we must, however, take into con- 
sideration the circumstances under which the results were obtained, 
| as only two or three rivets came within the reach of experiment ; 
jand again, looking at the increase of strength which might be 
gained by having a greater number of rivets in combination and 
, the adhesion of the two surfaces of the plates in contact, which in 
| the compressed rivets by machine is considerable, we may fairly 
assume the following relative strengths as the value of plates with 
| their rivetted joints :—Solid plate, 100 ; double rivetted lap joint, 70; 
| single riveted lap joint, 56. These proportions may, therefore, in 
| practice be safely taken as nearly the standard value of joints, 
| auch as used in vessels where they are required to be steam or 
| water-tight, and subjected to pressure varying from 101b. to 100 lb. 
upon the square inch,” 

So much in justice to Fairbuirn, who gives 46 per cent. as the 
strength of a test strip of single rivette1 lap joint, and not 
56, as your article would imply. But here Fairbairn made 
a mistake in assuming 30 per cent. to be the amount of material 
removed for the rivet holes in single rivetting. By his own table, 
at page 285, the amount removed should be at least 45 per cent. 
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and 42 per cent. respectively for gin. and hin, plates, taking the 
size of hole, and not that of the rivet, before it is inserted. 
| Instead of 46 per cent , the strength of a test strip would only be 
34 per cent. of that of the solid plate, and this is much less than 
that given by the experiments you cite as stultifying the results 
| given by Fairbairn, and, by implication, the conclusions I have come 
| to in my treatise. 
| Now I have always considered that Fairbairn underestimated 
| the strength imparted to the longitudinal single rivetted joints in a 
| cylindrical boiler shell by the double thickness of plate at each 
| end of the joint where the seams break joint properly, é.e., by say 
at least 15in. Whoever has seen a boiler tested at 1201b. with 
75 per cent. of the middle plate cut away for a dome hole and 
| rivet holes, without any provision for strengthening the weakened 
plate further than the flange or angle iron of the dome, which is 
often cracked through the holes, will agree with me that the double 
thickness of plates at the ring seams must be credited with impart- 
ing a considerable amount of additional strength to a boiler. 
Where the ring seams are not over 3ft. 9in. apart this increase of 
strength is probably not far under 20 per cent. of the strength of 
the plate. Now Fairbairn has only allowed 10 per cent. for this 
and the other elements of strength he mentions, and so, by a 
second mistake, has luckily avoided the blunder he would have 
arrived at by adding 20 per cent. to his first mistake in taking 
46 per cent. as the relative strength of a single rivetted joint strip 
instead of 34 per cent. At page 73 of my treatise I have stated that 
“*Tn shells where the longitudinal seams run in a continuous line from 
end to end, we cannot count upon any gain of strength from the trans- 
verse joints. There is, however, penkably a slight gain of strength in 
the long string of rivets as compared with a narrow test specimen, 
and such a shell, single rivetted, may be regarded as having 40 per 
cent. of the strength of the plate,” Further on, I say that the 
strength of plates across the fibre should be taken at from 10 to 
15 per cent. es than the above. In computing the strength of the 
ring seams of a boiler, or of the longitudinal seams when the 
plates are arranged lengthwise along the shell, this caution should 
not be forgotten. I venture to think that this will convince you 
that all engineers have not ‘‘ confidently assumed that the 
strength of a single riveted joint is 56 per cent. of that of the 
solid plate.” 

There are at least a dozen circumstances which may determine 
the strength of a single rivetted lap joint—First, the tensile 
strength of the solid plate ; second, the percentage of plate left 
between rivet holes, which varies from 70 to 0 per cent.; third, 
the hardness of the plate—in punching the loss of strength may 
vary from almost ni/, with good soft iron and a good punch and 
die, to almost 100 per cent. with brittle iron and a bad punch, as 
witnessed by edges and corners of plates being ready to drop off 
after punching in a line along the fibre, in extreme cases, of 
course ; fourth and fifth, the crushing, and the bending strength of 
the plate in front of the rivet, which again depends upon the amount 
of lap ; sixth, the loss of strength due to the strain being concen- 
trated at the edges of the holes, and not being equally distributed 
over all the material between the holes—this loss will increase 
as the distance between rivet holes increases, and with the hard- 
ness of the plates; seventh, the shearing strength of the rivets ; 











eighth, the form of the lap joint, which may be taken roughly as 
involving a loss of from 10 to 20 per cent. in plates from jin. to 
jin. thick ; ninth, the amount of rivet bearing against plate from 

ead to head ; tenth, the manner in which the strain is distributed 
over the rivets in the joint—that is, whether the strain is equally 
borne by all the rivets or not; eleventh, the direction of strain 
with reference to the joint ; twelfth, the straightness or curvature 
of the joint in a plane at right angles to the direction of pressure. 
Applying the most obvious of the above to the results of the ex- 
periments quoted by you in the table for lap joints, single rivetted, 
you will find how nearly they agree. Taking the yein. plate, with 
}}in. rivets, at Zin. centres, we have average size of punched 
hole, say, jin. and 7 -- 16 = 44 per cent, of material removed. 
Then, if we add to this 15 per cent. for the further loss due to 
bad form of lap joint, we have 59 per cent. loss of strength, leav- 
ing only 41 ond cent. for the strength of joint. According to the 
table, this allows only 2°9 per cent. loss of strength for punching, 
&c. Now, in a well-designed boiler, with the longitudinal seams 
breaking joint, the double thickness of plate strongly resists the 
bending action of the plates at the lap, whence we may strike out 
the loss of 15 per cent. for the bad form of joint, and we have 56 
as the strength of this single-rivetted lap joint ina boiler. Now, as 
these two first experiments give the lowest percentage of strength 
in the table, and the joint was so proportioned that more material 
was removed than in any of the other proportions given, I venture 
to maintain that the results of these experiments confirm in a re- 
markable manner the conclusions I have arrived at from Fair- 
bairn’s experiments, and fully justify the figures I have given in 
my tables for the strength of boiler shells with single-rivetted lap 
joints, when not more than 40 per cent. of material is removed 
for rivet holes, and where the seams of the plates, not over 4ft, 
wide, break joint properly. 

In cylindrical boiler shells, the curvature of the plates resists 
strongly the bending action of the joints at the ring seams under 
strain, and does for the transverse joints what these do for the 
longitudinal joints. Taking the second set of tests, in the first 
table of Mr. Longridge’s, where the plates were annealed, the 
results show either that the tensile strength of the plate, or its 
ductility, has been increased, or that I have assumed rather too 
high a percentage for the loss of strength due to the removal of 
material and form of joint. It is probable that the increase of 
ductility due to annealing lessened the evil effect of the bending 
action, and of the hardening and distortion at the hole edges done 
by the punching. The results of Mr. Longridge’s tests on double- 
rivetted lap joints show conclusively that when we retain 70 per 
cent. of material between rivet holes, and the plates break joint 
effectively, we are justified in taking the strength of the joint to 
be at least 70 per cent. of that of the solid plate. Mr. Longridge 
is evidently straining the results of the tests in a certain direction, 
the aim of which is not obvious, when he says that the superiority 
of chain rivetting over zigzag rivetting for double-rivetted butt joints 
was clearly proved, when the former was only 0°3 per cent. stronger 
than the latter with the y,in. plates, and 3°9 per cent. with 
the }in. plates. He adds, “‘ That by chain rivetting equal, if not 
greater strength may be obtained with a smaller pitch, an advan- 
tage of no small importance as regards caulking and making a 
steam-tight joint.” Now, in most cases of the longitudinal seams 
of boilers giving way by water or steam pressure at a point far 
below that at which they were calculated to stand, the fracture 
may be traced to the use of bad material or to bad workmanship, 
and as with such the strength of the joint will decrease as the pitch 
of the rivets is reduced, it follows that it is not advisable to spread 
the idea amongst boiler-makers that close rivetting makes a stronger 
joint, so far as the strength of the plete is concerned, than when 
the rivets are pitched further apart. The fractures of ring seams 
is usually caused by sudden and unequal contraction. Many of 
the second-rate Lancashire boiler-makers use far too close a pitch 
for their double-rivetting, and the very explosion which gave rise 
to these experiments of Mr. Longridge, might possibly never have 
occurred if the rivets of the longitudinal seams had been pitched 
wider apart. 

Can any one explain how Mr. Longridge arrives at the conclusion 
‘* That for steam boilers made of iron plates jin. thick to work at 
high pressures, the best proportioned and strongest joint is the butt 
joint, chain rivetted, with holes drilled jin. diameter, and 2hin. 
pitch, the strength of which may be approximately estimated at 
75 per cent. of the tensile strength of the plate?” In the tests 
which gave this result, the seams broke joint, but in the tests with 
a similar proportioned joint in a continuous line, the strength was 
only 66°2 per cent. of that of the plate. Now, as the best plain 
joint with zigzag rivetting had a ratio of 67 per cent., is it nota 
fair inference that the plates with a similar seam-breaking joint 
would stand more than 75 per cent., the ratio of the chain-rivetted 
joint? A matter of 4 or 5 per cent. difference in the strength of 
the two different arrangements of rivets is not to be argued about 
in deciding the best joint fora boiler, where the difference in 
nature of the plate, state of punch or die, or getting a few holes 
out of line in one plate, may make a difference of fully the above 
amount in two joints supposed to be alike. 

The engineer who designs, makes, uses, or insures a boiler 
that has 75 per cent. of a plate cut away for a dome hole and not 
provided for, and considers 56 per cent. for single rivetting, and 70 
per cent. for double rivetting, of the strength of the solid plate 
too much to allow for the strength of properly made, sound boiler 
shells, and where the joints are well proportioned, is like the man 
who swallowed a cow and choked at the tail. I would, however, 
ask, whether a single boiler explosion has ever occurred where 
longitudinal joints have given way to the steam pressure with a 
calculated factor of safety of only three on the 56 per cent. and 70 
per cent, basis, and there was no reason to suspect the quality of 
the plates or the workmanship? 

To think of calling in question the present rules for the strength 
of boiler shells because joints have given way at one-fourth their 
calculated strength, is about as reasonable as calling in question 
the accepted tensile strength of wrought iron, because tires and 
connecting rods have given way at the weld; or to ask for new 
experiments on the strength of cast iron, because a cracked pillar 
gives way, or a cylinder cover is broken by starting the engine 
with a cylinder half full of water. 7% 

I leave your readers to decide whether it is better to adopt a 
moderately high standard of strength for boiler shells, necessitat- 
ing the use of sound material and good workmanship, as I have 
done in my book, or to attempt to lower the standard, and by 
wrongly interpreting a set of valuable experiments, as if to suit a 
few isolated cases of fracture, to sanction the use of inferior mate- 
rial and skill. The tables and conclusions you quote appear to 
prove (1) that in good, sound, and well designed cylindrical boilers 
we can still take the strengt of the single rivetted joint across the 
fibre where 60 per cent. of material remains, as 56 per cent. of the 
strength of the solid plate ; and (2) that to have a set of valuable 
experiments carried out is one thing, and to understand the value 
of their results and apply them to practice is another. 

Rosert WILSON. 

P.S.—Your readers will, no doubt, come to the conclusion that 
the only way to settle this question is by bursting a boiler with 
water pressure. Whoever attempts to do this will find it no easy 
task with an ordinary test pump, as the joints will leak severely 
under a high pressure, as the caulking will be rendered useless by 
the bending action of the single rivetted lap joint. It will pro- 
bably be found impossible to burst a bviler under 8ft. diameter at 
the lap joints where there is a dome, as the dome will be iifted 
off before the joint will give way. Rk. W. 

116, Queen Victoria-street, E.C., March 1st. 








Tue Patent Bitt.—There is little or no probability of the 
second reading of the Patent Bill being taken before Easter. 





This postponement secures an increase of time for the considera- 
tion ot the bill. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue dela Banque 

BERLIN.—Asuer and Co., 5, Unter den Londen. 

VIENNA.—Messrs. GeRoLD Co. 

LEIPSIO.—A. TwizTMEYER, ’ 

NEW YORK —Twe Witimer and Rocers News Company, 
81, Beekman-street. 








TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed 
public, and intended for insertion in this col : 

cases, be nied by a large envelope legibly directed by the 
writer to hi : ing a 2d. postage stamp, in order that 
answers received by us may be rorwarded to their destination. No 
notice will be taken of communications which do not comply with 


these instructions. i : 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. a 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications, 

L J. Z.—No. 

E. B.—Mr. H. M. Jenkins, 12, Hanover-square. 

8. G. W.—Air augments in volume approximately 1-480th part for each rise 
in temperature of one deg. Fah. 

A Patentee.— You are right in your surmise. The bill does not confer an 
extension of time on old patents. 

A. W. T.—The commissioners are to provide themselves with an office. This 
meets the objection indicated by your letter. 

E. R.—Nothing would be gained by adopting your system. The condensation 
would simply be transferred to the jacket from the cylinder. 

R. T. T.—Your letter has been overlooked ; accept our apology. The fees 
paid to engineers for attendance at assize courts as pees witnesses 
are determined by private arrangement, according to the professional status 
of the witnesses, and may be anything between £3 38. and £105, or even 
more. The former isa very usual fee. 

Erratum.—Page 14], centre column, last line but one of the third paragraph, 
Sor ‘' Velocity in feet per second,” read “‘ Velocity in feet per minute.” 








LEFFEL’S TURBINES. 
(To the Bditor of The Engineer.) 

Sir,—In reply to the inquiry in Tue Enorneer of last Saturday, we 
pnb say that Leffel's turbines can be seen at work at Messrs. Strachan 
and Co., more Mills, Stroud, Gloucestershire, on a 4ft. fall, and at 
many mills in Ireland on falls from 10ft. to 110ft., in corn, saw, flax, 
and woollen mills; also several in Scotland. Addresses can be sent to 


an: y on application to us. T. McKenzie anv Sons (Limited). 
Ttbersis Works, Victoria Quay, Dublin, March 7th. 


THROSTLE NEST BRIDGE. 
(To the Bditor of The Bngweer.) 

S1r,—I wish to call your attention to an error in the description of the 
bridge over the Irwell at Throstle Nest, published in Tue Enoinerer of 
Saturday last. You state that it “crosses the river by a single span of 
140ft., the longest —_, we believe, of any bridge over the Irwell ;” the 
fact being that the Prince's Bridge, in Manchester, built over the same 
river in 1862, has a single span of 155ft. 

City Surveyor’s-office, Town Hall, Man- 

chester, March 5th. 





J. G. Lynpeg, 
City Surveyor. 





PALM OR COCOA-NUT CRACKERS. 
(To the Bditor of The Engineer.) 

S1z,—In your issue of 22nd December last I notice a letter containing 
remarks upon the impossibility of being able to construct a machine to 
crack nute without crushing them. It may be of interest to your readers 
to know that I have invented a machine for that purpose, which has been 
working for the last two years with great satisfaction, and is capable of 
cracking 4000 nuts per hour, without any regard to the size or shape of 
the nut, cutting same into three equal parts for the double purpose of 
facilitating the extracting of the kernel, and likewise preparing the husk 
for ing through the fibre machine. 

e sole manufacturers of the above machine, Messrs. Rotheroe and 
Co,, 47 and 48, King William-street, E.C., will be happy to supply any 
further information on the anne. Fase me a 

anager an eer, Nuriva Cucal. 
Trinidad, Feb. 6th, 1877. = 





SUBSCRIPTIONS. 

Tae Enoreer can be had, by order, from anv newsagent in town or country 
at the various ratlway stations ; or it can, if preferred, be supplied direct 
Srom the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 14s. 6d. 
Yearly (including two double numbers).. .. .. £1 9s. Od. 
eredit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue ExGinear is registered for transmission abroad. 

Cloth Cases fur binding Tuk ENutneErR Volume, price 2s. 6d. each. 

The following Volumes of THE ENGINEER can be had, price 18s. each—Vols. 
8, 5, 10, 14, 21, 24,°25, 26, 88, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 

Sollowing rates will receive THe ENGINEER weekly and post-free. Sub- 

—— sent by Post Office Order must be accompanied by letter of advice 

to Publisher Thick Paper Copies may be had, if preferred, at increased 


rates. 

Kemsttance by Post-afice Order, — Australia, Brazil, British 
— Guiana, Canada, Cape of Good Hi k, Reypt, 
France only), Germany, Gibraltar, India aly, Japan, Malta, 
a om New entre ag a ew South Wales, 
United States, West Coast of Africa, West Indise, Ohine via Soutk. 

Remittance by Bilt in London.—A Buenos Ayres, Ceylon, France 
and Algeria, Greece, Ionian Islands ‘ Oo”. Russia, 
Soap Sa BedneB foe Cal Den ee BS 


ADVERTISEMENTS. 


payment Alternate advertisements will be inserted with ali practical re- 

arity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

Aoverrisemerts caxxor pe Ixszrrep unLEess DeivereD BEFORE SIX 0’CLOCK ON 

Tuunspay Evenine 1x race Ween. 

©,* Letters relating to advertisements and the ‘ishing department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 

other letters to be addressed to the Editor of Tuk ENGINEER, 168, Strand, 








MEETINGS NEXT WEEE. 

Tue Instirotion or Crvit ENGIngERS.—Tuesday, March 18th, at § p.m.: 
“On the Transmission of Motive Power to Distant Points,” by Mr. Henry 
Robinson, M.1.C.E. 

Civit AND MecHawnicat Enotneers’ Socrety.~Thursday, March 15th; 
Paper by Mr. J. Dixon, ‘On the method to be adopted in the Removal 
of Cleopatra’s Needle to the Thames Embankment site,” illustrated by 


ms, dc. 

HEMICAL SocieTy.—Thursday, March 15th, at 8 p.m.: Note “Ona 
Method for Estimating Bismuth Volumetrically,” by M. M. P. Muir. 
Note “On Tardenine,” by Dr. Stenhouse and Mr. Groves. ‘Preparation 
of Copper Zinc Couples,” by Prof. Gladstone and Mr. Tribe. ‘On Chro- 
mium Pig Iron,” by E. Riley. 
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STATE AID TO SCIENCE. 

As the profession of the engineer presents in its various 
ranches a more extended range for the application of 
science than any other, it will not be considered out of 





place here to touch upon a question which in its bearings 
upon the future of scientific research and work is indeed 
of very great moment. It is also necessary that we should 
correct some false impressions which have been conveyed 
by some writings of a well-meaning but misinformed con- 
temporary. A certain few have for some time agitated for 
“endowment of research,” and have succeeded in inducing 
the Government to place £4000 at the disposal of the 
Council of the Royal Society for this purpose. To say, 
however, that this grant has been made in response to the 
prayers of the men of science is to mislead, for of the real 
men of science very few indeed have given this scheme 
their support, simply because they could not see how the 
aid was to be given without incurring the risk of admitting 
and aiding practices which, happily for British science, are 
wholly unknown among its true representatives. These 
men also object to the ws Mana on the ground of the corrup- 
tion which they foresee would inevitably be the result of 
close connection or communication with certain existing 
Government departments of a quasi-scientific nature. They 
foresee that by securing this apparent help to science, 
certain so-called scientific, but deeply interested, labourers 
in the matter are only working for their own ultimate 
benefit. They see that this bait of £4000 is only the thin 
end of the wedge, with which, by a certain clique, it is 
hoped gradually to lessen the dignified independence of the 
Royal Society, and to make it an appendage of a fostered 
department already very unpopular in all circles 
where its doings and motives are known and understood. 
Those of the single-minded men of science who have given 
their names to the scheme, have, we believe, misunderstood 
the real motives of those zealous promoters of “ science 
advancement,” who fancy they see in the distance a 
great Government department which would afford a large 
number of high-salaried offices. Underlying the apparent 
object of all this pretended desire for the advancement 
of science, is another of a very different character, and it 
behoves those of the Royal Society who have its welfare 
really at heart to beware of propositions and concessions 
which are made on behalf of individuals skilled iu deceiv- 
ing into a belief that they are made and granted but for 
the stated object. There are many, it is true, who follow 
their leaders in this matter because they believe in the 
singleness of their object; but it is necessary that others 
should not be deceived, and that these should be unde- 
ceived. It can hardly be doubted that the most untiring 
advocates of the endowment of research have been, and are, 
those who can see immediate or indirect personal emolument 
to be obtained by it. Their energy is not the outcome of 
a genuine love of science. They are endeavouring only to 
make science their footstool to preferment in some one of the 
departments which they—let us hope vainly—fancy will 
one day form a part of the grandly incongruous col- 
lection compounded of South Kensington and as many 
more of the—at present—independent scientific bodies 
as can be acquired and absorbed. This, however, 
cannot be done quickly. A long period of stealthy work- 
ing upon a misinformed public can alone effect changes 
which would never be allowed if their real object were 
declared. It is not long since that one of the oldest insti- 
tutions in the British Isles narrowly escaped being carried 
off and lost at South Kensington, but happily the 
spirit of the Royal Irish Academy was sufficient to enable 
it to be saved from what would ultimately have been 
annihilation. Action on the part of the Education Depart- 
ment was in this case too precipitate to secure success. If 
it had commenced by making a grant for the endowment 
of research, and ually increased this, it might in time 
have become so entirely a Government supported and 
dependent institution, that its being added to a depart- 
ment could, so it would be said, make no material change, 
and in fact it could not then be avoided. This, however, 
was not then the mode of procedure, and the overtures of 
South Kensington failed; but the Royal Irish Academy. 
and all other scientific bodies of repute, must be warned 
against any pereepeee in Government grants for any 
purpose. The Royal and other societies must be reminded 
of the necessity for caution in entertaining any invitations 
to co-operate, with certain portions at least, of the South 
Kensington band—invitations which can best be illustrated 
by comparison of those from the spider to the fly. 

The Royal Society has for a long time had a grant of 
£1000 at its disposal by which it might aid men of real 
ability to carry out desirable observation and researches. 
With this grant it has given great help to scientific advance. 
It might be said that if the society could well direct the 
expenditure of £1000, that it might judiciously expend 
£4000. As far as the actual work is concerned this is true, 
but the conflicting interests involved are very different, 
and it is the entanglement and subsequent subjugation 
of the society by obligation to the State which for 
the sake of real science is so much to be feared. The 
a increase of this obligation cannot be too strongly 

eprecated. The impression, however, which 
gained some acceptance, that the Royal Society actually 
receives this money and grants it to the Fellows deputed to 
make certain researches, is not correct. The Government, 
in response pepe 2 to personally interested — 
made the grant of £4000, and all that the Council of the 
Royal Society has to do with this is to suggest the names 
of men, not necessarily Fellows, most competent to carry 
out desirable researches, and the sum which should be 
allotted in each case—the subject of research being sug- 
gested by the Council. This seems simple and harmless 
enough, but its ultimate relations with one of the leading 
scientific societies in the world are not so simple, and it 
would certainly be best, so long as the energies of those 
who seek Government aid to science are of such ambiguous 
origin, that the Royal Society should reconsider its relation 
to the grant and have nothing to do with it. The benefits 
which have been conferred on this country especially, and 
on the world generally, by scientific research and invention, 
although rendered familiar by their common presence, 
have been of such magnitude, and have become of such 
vast importance, that their value can never be told. Their 
effect is but feebly represented by their evidence in the 
change throughout the world, in the extent of man’s com- 





forts of a thousand kinds, and in the salutary changes in 
his mode of life and morals. Much of this has been the 
result of British science, and the labours of those of its 
leaders and workers who have pursued it for its own sake. 
Men often of very slender means, but men whose aims 
have been of a far higher order than any that can be 
prompted by desire for pecuniary gain—men to whom 
science owes its real progress, and whose labours have 
promised small pecuniary reward. Real scientific work or 
research cannot be done, or discovery made, to order; but 
it is in science, in the truest sense of the term, that progress 
is to be ho for, and this cannot be secured by mere 
pecuniary help or offers of aid, which will only attract 
scientific followers, and those who make a market of what 
others have taught them. It is not the taught, but the 
teachers, the originators, the men of sterling ability and 
genius, from whom real scientific progress must come. But 
the services of these men are not always to be had, and 
they are not the men to be found amongst the scramblers 
for State aid to carry on their work. These are the men, 
however, who deserve reward, and who would accept it for 
what they have done, but who would scorn to seek such 
aid for something they intend any. Most scientific 
libraries already contain shelves none ull of second-rate 
contributions, although the independence of our leading 
scientific institutions has made it possible to curtail their 
increase. But it is much to be feared that this alone is the 
class of work which would be most supported by State 
aid, if our representative societies become involved with 
Government grants and departments. We would therefore 
venture to hope that the day is far off when the free and 
independent action of the Royal Society, as the represen- 
tative of British science, will be curbed by a baneful relation 
with a State department. 


THE STRENGTH OF RIVETTED JOINTS. 


As we anticipated, our account of Mr. Longridge’s 
experimental inquiry into the strength of rivetted 
joints of various types, has excited some attention 
among our readers, and we have received several 
letters on the subject, the more important of which 
will find places in our correspondence columrs. Among * 
these Mr. Wilson’s communication deserves our par- 
ticular attention. Mr. Wilson feels himself aggrieved, 
and he has therefore a special claim on our sympathies. 
It will be remembered that we wrote, when dealing with 
Mr. Longridge’s statements, a sentence to the effect that 
engineers were disposed generally to accept as correct 
Fairbairn’s rule, which practically asserts that the strength 
of a single rivetted joint is to that of the solid plate as 56 
is to 100, while the strength of a double-rivetted joint is as 
about 70 to 100. Mr. Wilson holds either that we have 
never read Fairbairn’s account of his experiments, or that 
we have forgotten what Fairbairn wrote; and he goes on 
to explain at some length that whatever Fairbairn might 
have said—and he charges Sir William with the commis- 
sion of two blunders, one counteracting the effect of the 
other—he, at all events in his own treatise on steam 
boilers, has not accepted the 56 and 70 per cent. rules, 
without ample qualifications. Our correspondent adds that 
we have been unjust to him when we stated that engineers 
accepted those rules as correct. To solace Mr. Wilson, we 
hasten to state that when we penned the passage to which 
he takes exception we did not think of him. We have 
already had occasion to express the opinion which we hold 
concerning his treatise on steam boilers; and we believe our 
edwin ts Ea knows that that opinion is, to say the least, 
not unfavourable ; but we confess that in dealing with Mr. 
Longridge’s figures we did not open Mr. Wilson’s book, 
and ascertain what he had said on the subject of rivetted 
joints, nor did we even think of referring to his pages. After 
all, Mr. Wilson is but a unit, and however valuable his 
opinions may be—and we are quite prepared to estimate 
their worth even at Mr. Wilson’s own valuation—the fact 
that he does not agree with us is on the one hand no evi- 
dence that we are not quite familiar with all that Fair- 
bairn ever wrote, while on the other, it has really nothing 
to do with our somewhat broad statement that engineers 
generally accept the 56 and 70 per cent. theories as correct. 
Indeed, it will be seen that Mr. Wilson, by the mere act of 
singling himself out from the multitude, admits in a way 
the accuracy of our statements. If Mr. Wilson were a less 
eminent authority on the subject of steam boilers than he 
is, we should have contented ourselves with publishing his 
letter without comment. As it is, we must crave our 
readers’ indulgence if we devote some little space to com- 
menting on his criticisms on our views. 

Let us see how far Mr. Wilson is justified in taking 
exception to our doctrine, or, to put his meaning more 
plainly, in asserting that we are wrong. It will be well 
to reproduce here the precise words to which he objects. 
At page 125 of our impression for Feb. 23rd, 1877, will be 
found the words, “ But it cannot be said that we have 
reached anything like finality on the subject”—namely, 
the strength of rivetted joints—“although the tendency 
has been to accept Fairbairn’s statements as incontro- 
vertible, and engineers have for many years confidently — 
assumed that the strength of a single rivetted joint is equal 
to that of 56 per cent. of that of the solid plate, while a 
double-rivetted joint is equivalent to from 70 to 72 per 
cent.” We then went on to say that a few individuals 
did not accept these views, and we added our belief that 
their “ heterodox doctrine” “is perfectly sound.” Mr. 
Wilson’s grievance is that he is an engineer, and that we 
have not expressly stated that he holds the heterodox doc- 
trine which we believe to be perfectly sound; at least, 
we so understand his letter. Furthermore, according to 
our correspondent, engineers do not asarule accept the 
56 and 70 per cent. theory. We fancy that the mere 
reproduction of the passage we have just quoted, when 
taken with Mr. Wilson’s own letter, will suffice to acquit 
us of any desire to do our correspondent an injustice ; and 
we have then only remaining for consideration the somewhat 
grave charge that we have misinterpreted the prevailing 
opinions of engineerson the very importantsubject under con- 
sideration. In order that Mr. Wilson’s charge may have full 


effect, we repeat our words, and assert that the prevailing 
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opinions among engineers has been, up to a very recent 
period indeed, if it is not at this moment, that the strength 
of a single rivetted joint is 56 per cent. of that of the solid 
plate, while that of a double rivetted joint is 70 to 72 
per cent. of that of the solid plate. When we wrote the 
article of the 23rd of February, we did not conceive it 
possible that it was necessary to explain that a rivetted 
joint of either kind must be properly proportioned. But 
we have since received letters which leave us no alterna- 
tive but to state that the 56 per cent. and 70 per cent. 
rules only apply to weil-proportioned and well-made joints. 
Whether this opinion has or has not been held by engi- 
neers, can be settled almost ina moment, by turning to 
the host of text books dealing with the strength of mate- 
rials. One authority is, however, enough for our purpose, 


provided that authority be eminent as an engineer and a | 


teacher. At page 6S of “ The Steam Engine,” by the late 
Professor Rankine, is a statement concerning the strength 
of boiler shelis, to which we beg to refer Mr. Wilson. 
Part of it runs, “It is convenient in practice to state the 
tenacity of rivetted joints in Ibs. per syuare inch of the entire 
plate, and it is so stated in the annexed table in which the 
results for rivetted joints are from the experiments of Mr. 
Fairbairn.” Then follows the table, in which the strength 
of a double rivetted joint is given at 35,700 Ib., the dia- 
meter of each hole being 0°3 of the distance from centre to 
centre of the holes. For single rivetted joints the strength 
is given as 28,600 1b. per square inch. To the remaining 
figures in this little table we need not refer. Higher 
up in the same page, Professor Rankine gives the 
strength of a good boiler plate as 51,000 Ib. per square 
inch. 


That is to say, in one of the leading text-books of the day, 


written by a professor of engineering practically engaged | 
in the education of engineers, we find it stated that the | 
strength of a double rivetted joint is 70 per cent. of that | 


of the solid plate, while the strength of a single rivetted 
joint is 56 per cent. that of the solid plate. 
assumed that such men as Mr. Longridge and Mr. Gallo- 
way are engineers conversant with popular epinions on 
engineering subjects. At page 33 of the report by the 
first-mentioned gentleman, from which we have largely 
quoted, we find the following passage :—“The double 
rivetted lap joints first on the list with rivet holes 
punched +3in. in diameter, and arranged: zigzag 2in. 
from centre to centre, were also precisely similar to 
the Blackburn boilers, and represent the double rivetted 
lap joints as usually constructed at that time” 
namely, 1874—“these were supposed to be capable 
of bearing « stress equal to 70 per cent. of the tensile 
strength of the plate.” The italics are ours. We thus tind 
that in 1861 Professor Rankine believed in the 56 and 70 
per cent. law ; while in 1874 the 70 per cent. law was 
accepted by boiler makers and freely acted upon. But 
perhaps the best evidence that it is possible to produce 
on this subject is that of Sir William Fairbairn him- 
self. On the Ist of October, 1866, Mr. Baldwin read a 
paper on single and double riveted joints before the Society 
of Engineers. In the course of the discussion which fol- 
lowed, the hon. secretary of the society, Mr. Alfred 
Williams, read a letter which he had received from Mr. 
Fairbairn, which runs thus :—“ I am personally obliged to 
Mr. Baldwin for the attention he has bestowed upon the 
question of rivetted joints. I did not expect that my 
experimental researches would stand a perfectly uniform 
mathematical test, as my table of diameters, pitch of 
rivets, &c., was deduced from experiments having refer- 
ence to practical results. I am, however, glad to find from 
Mr. Baldwin’s investigations that the proportions given 
in my paper for the joints of plates, varying from ;‘An. to 
sin. in thickness, approximate very closely to Mr. Baldwin’s 
tormula.”* 

The paper thus referred to by Sir William Fairbairn was 
read by him before the Society of Arts in November, 


1864, and in it he gave the mean value of #—equal the | 


strength of the solid plate between the rivet holes—as 
52,486]b. per square inch. Our readers may consult 
Mr. Baldwin’s paper and the discussion which followed 
with advantage. We have not space to make any extracts 
from it here. We find that Mr. Baldwin quoted the 
following passage from Fairbairn’s Society of Arts’ paper : 
—* In this estimate we must, however, take into considera- 
tion the circumstances under which the results are obtained, 
as only two or three results came within the reach of 
experiment ; and again, looking at the increase of strength 
which might be gained by having a greater number of 


rivets in combination, and the adhesion of the two surfaces | 


in contact, which in the rivet joints compressed by machines 
is considerable, we may fairly assume the following 


relative strength as the value of plates with unrivetted and | 
rivetted joints. Taking the strength of the plate at 100, ! 


the strength of the single rivetted joints will be 56.” This 
was written in 1864, and the letter we have quoted 
above proves that in 1866 Sir William saw no reason for 
qualifying the statement. We think we have said enough 
to prove that the received opinion among engineers has 


been, up to a comparatively recent date, that the strength | 


of a single rivetted joint, say 2in. plates, 2in. rivets, and 
2in. pitch or a little less, was 56 per cent. of that of the 
solid plate, while that of a double rivetted joint of equi- 
valent proportions was 70 per cent. of that of the solid 
plate, and, under these circumstances, we fail to see that 
we have done Mr. Wilson any injustice. 

To turn to a far more important aspect of the question, 
we may point out that although Fairbairn’s rules will pro- 
bably be regarded, ere long, as unsound, no one is prepared 
with a useful general rule to take their place. There are 
several rules in the market, if we may use the word, but it 
must be remembered that until these or some one of them 
can be used with authority they are practically useless. 
Are we to assume that the strength of rivetted joints is so 
uncertain a function that it cannot be determined gene- 
rally within 10 or 15 per cent., save by direct and elabo- 
rate experiment! or are we, on the other hand, to believe 





* Vide “‘ Transactions of the Society of Engineers for 1866,” page 183. 


We have then the simple rule of three sums—as | 
51,000 : 35,760 : : 100 : 70,and as 51,000 : 28,600: : 100 : 56°07. | 


It may be | 


that definite proportions do exist between the strength of 
rivetted seams of various types and that of the solid plates 
which they unite, but that this proportion does not admit 
of being stated in such a way that it will be generally 
accepted in lieu of Fairbairn’s rules?) We leave the matter 
for the present in the hands of our readers. An expression 
of our own opinions we imagine it may be advisable to hold 
in reserve for the moment. 








SNOW AND THE TELEGRAPHS., 

HAnbvy a single winter passes without the whole of our exten 
sive and expensive land telegraph system suffering severely from 
snowstorms. (Given a sudden fall of Gin. or 7in. of snow, and 
| we know that the telegraph wires and posts will succumb in all 
| directions, thus putting a stop for the time being to all commu- 
nication by that means. It mest frequently chances that the 
worst breakdowns occur in the North of England and Scotland, 
but it has before now happened that a heavy local snowstorm 
has passed right across the midlands, and has thus completely 
severed the communication between London and the rest of the 
country. This was the case on the night of the memorable 
Abbots Ripton collision, when the whole of the northern circuits 
were broken down by a storm which eatered our eastern coast 
from the Wash and passed across nearly in a straight line. What 
we have to consider in the matter is, however, not either any 
particular cause or any precise effect, but to suggest that tele- 
graph engineers have a great task before them in devising some 
remedy whereby these costly breakages may in the future be 
avoided. It may be conceded that the subject is by no means 
new, and that many good men have tried their best, and failed 
to effect what they sought to obtain. Many suggestions have 
been made on this head—suggestions of subterranean cables in 
place of the present suspended wires ; of new and complicated 
insulators ; of “check wires ;” and of an entirely different method 
| of fixing the supporting poles. The subterranean idea works 
well in practice for short distances, but no practical telegraphist 
could conscientiously advocate its adoption for long circuits, 
because of the loss by induction. The old Electric Company 
tried a new system of insulating, invented by Mr. Varley, their 
| electrician, but we are not by any means sure that it was at al 
successful. Various new modes of erecting poles with ingenious 
| stays and ties have also beer adopted, but in spite of all that 
} has been done, down go the wires and posts when a few 
| inches of snow falls. The most feasible suggestion, casually con- 
| sidered, appears to be that the posts must be put in nearer 
together, so as to reduce the span of the wires, and consequently 
the strain put upon them by the weight of the snow. This 
would be more expensive in the first instance, but in the long 
run it would be found less costly than three or four stoppages 
on the whole system every winter. 





THE LINCOLNSHIRE FLOODS. 


of Lincolnshire, so long as the chief rivers of the district remain 
in a condition which, as is just shown, wholly prevents them 
from serving as effectual drains for the escape of the surplus 
waters to the sea. The condition of the Witham, one of the 
greatest of our east coast rivers, would appear to be very bad, if 
we may credit the statements made in the course of a somewhat 
voluminous published correspondence between the surveyor to 
the Witham commissioners and the surveyor to the Boston Har- 
bour trustees. So far as we are able to judge, the latter gentle- 
man, Mr. W. H. Wheeler, C.E., has decidedly the best of the 
argument when he states that the Grand Sluice at Boston is fixed 
at too high a level, and prevents the fresh water from escaping 
into the harbour at low tide. The other surveyor, Mr. Welsh, 
disputes this statement, but does not bring forward any facts 
| sufficient to disprove it. Mr. Wheeler, on the other hand, has 
been furnished with corroborative evidence of the strongest 
kind, the result of au amateur investigation by a couple of large 
loca! landowners. During the recent tloods these two gentlemen 
procured a boat, in which they rowed down the Witham from 
Stixwould—about half-way between Boston and Lincoln—to 
Boston and took soundings at regular distances as they weut 
along. The results of their labours are interesting, but need 
|not be given in detail, the broad general result being that at 
| Grand Sluice, Boston, the bed of the river is actually 4ft. higher 
than at many places in the upper reaches. The effect of this 
state of things is, it is said, to hold up the floods for sixty or 
seventy miles, and so prolong a most disastrous dilemma. Mr. 
Wheeler has put forward a remedy for this, and suggests that 
the cill of the Grand Sluice should be lowered something like 
5ft., and that its waterway should be greatly increased. He 
also suggests that several known shoals in the bed of the 
Witham should be removed, aud that cuts should be made into 
| the several large side drains, in order to take off the flood-water. 
| If this course were carried out, it seems probable that not only 
| would the Witham lands be spared from these periodical floods, 
| but the silting up of Boston Haven would be obviated, to the 
| consequent advantage of the port. Until some practical steps 
of the kind indicated by Mr. Wheeler—and approved by Sir 
| John Hawkshaw—are taken, it seems mere childish folly to waste 
time and money in devising new schemes of drainage, and the 
| cutting of what would be enormously expensive relief drains. 











THWAITES AND CARBUTT’S COKE CRUSHERS. 

We illustrate at page 159 a very simple machine, constructed 
by Messrs. Thwaites and Carbutt, Vulcan Foundry, Bradford, 
for crushing gas coke. It is provided with four rollers, and is 
intended to reduce the coke to the condition of breeze for 
smiths’ fires, and for burning under boilers fired by a mechanical 
feeder. A large number of these machines are in use. and giving 
satisfaction, 








STEAM POWER ON TRAMWAYS. 


| ‘THE select commit*ee of the House of Commons on Tramways - 
|use of mechanical power—consisting of Major Beaumont, Mr. 
| James Corry, Mr. Coles, Mr. Evans, Mr. Floyer, Mr. Goldney. Mr. 
| Mitchell Henry, Mr. Hick, Lord Holmesdale, Colonel Loyd Lind- 
say, Mr. M‘Lagan, Mr. Pell, Dr. Lyon Playfair, Mr. Samuelson, 
and Mr. Salt, chairman, met on Wednesday to prosecute their 
inquiry. 

Mr. T. H. Farrer, of the Board of Trade, was the first witness 
examined. He said that previous to 1870 there were several pri- 
vate Acts obtained for the construction of tramways, but in that 
| year the Government thought it advisable that some fixed practice 
should be observed, and Mr. Shaw-Lefevre brought in a bill for 
subjecting the tramways to certain fixed rules. The bill was re- 
ferred to a select committee, who took great pains with it, and the 
Act of 1870 was the result of their labours. That Act made a 
regulation as to provisional orders, there being certain provisions 
which the promoters had to comply with. The practice in the case 
of bills pat f provisional orders was as nearly as porsible the same. 
The principle on which the Act proceeded was that the ministerial 
authority which had control of the road was the power to be 





| 


|} motion, and that it was not attributable to the 





immediately consulted. No provisional order could be mae 
without the assent of the road authority. Steam was not 
to be used unless especially mentioned. Regulations might 
be made as to the rate of speed. This was important in the 
cases which have arisen subsequently as to the use of steam 
That Act had been largely used. A great number of provincia. 
orders had been passed, and a still larger number of private Acts 
had been passed, 317 miles of tramways had been authorised, and 
161 miles had been constructed. Upwards of £2,000,000 had been 
expended in connection with these constructions, On the whole, 
the Act of 1870 worked very well, but there were some sections 
which it might be desirable to amend. In the case of the Wantage 
tramway, they asked to use steam or other mechanical power in 
addition to horse power. The Board of Trade sent down Major 
General Hutchinson, who reported, and the objections he made 
were such as might be removed under special conditions. The 
rate of propulsion was to be regulated according to circumstances 
at four, eight, or at most ten miles an hour, He had seen the bill 
proposed in the present session. There were seven bills and eight 
provincial orders, fifteen applications in all, with references to the 
use of steam power. With reference to these applications, the 
Board of Trade consulted with Lord Redesdale and Mr. Raikes, 
and it was agreed that both the bills and orders should be 
suspended, and that an application should be made to have the 
whole subject referred to a select committee, and the orders 
and bills were suspended until the committee should report, 
In 1873 a bill was brought in relating to locomotives on 
roads, The subject was referred to a select committee, which 
made an elaborate report. The committee dealt with the 
subject of heavy locomotives, and in some degree with the 
lighter locomotives, and it was proposed that the two classes 
should be dealt with on different principles, it being 
desirable that distinct rules should be laid down for the heavier 
and the lighter traffic. He should not like to express a decided 
opinion as to the use of heavy locomotives on the roads. Fresh 
legislation and consolidation of regulations upon the subject were 
needed, The provisional rules that had been drawn up satistied 
the Boaid of Trade, as far as they had gone. Some of them 
applied to steam, and some to mechanical power. The subject 
was new, and other regulations might be found necessary. If 
certain rules were adopted, it was thought that steam or other 
mechanical power should be allowed for the purposes indicated. 
Major M. Hutchinson said that he had been an inspector of rail- 
ways for ten years, and the tramway business of the Board of Trade 
had, to a great degree, but not entirely, passed through his hands, 
He had visited the tramways at Glasgow, Woodside, and Paris, 
He was not aware of any place where the tramway had been 
continuously worked by steam for any lengthened period. He 
had had a good deal to do with advising the Board of Trade as 
to the adoption of bye-laws, and it had been his duty to make 
certain recommendations. Ten miles had been considered 
the maximum speed which should be allowed. He thought 
it desirable that heavy tram-cars should have the speed indicated, 
so that the driver might know the speed at which he was running, 
Another point related to the reduction of speed in passing the 
facing points, which should not exceed four miles an hour. The 
main things to be considered were the rate of speed, the indication 
of speed, the state of the steam or smoke, the noise, and 
the satisfactory arrangement of machinery. His observation 


It would seem idle and a mere purposeless waste of time to | was that horses were more or less frightened by steam loco- 
lament the occurrence and recurrence of floods in certain parts | 


motives, though they might get more used to them. He thought 


| the fright of the horses arose from the unusual mode of loco- 


smell of the 
steam or the sight of the fire. As the construction improves he 
thought the difficulty might be lessened. He considered that it 
might be desirable to revise the Locomotive Acts. He thought 
the horse might be ‘‘ educated” by use, so that he might feel less 
repulsion at meeting the steam locomotives on tramways. Ona 
wide road he would place the tramway in the middle, but ona 
narrow road it would almost necesgarily be at the side. He 
thought a steam car could be stopped more quickly than a horse 
car. The greatest weight per wheel should not exceed two or 
three tons, He attached more importance to the ‘indicator ” 
than to the “recorder” in connection with the speed. 

Mr. Hopkins said he was engineer to several tramway companies. 
He could state approximately the length of tramways at present 
working in this country. In England and Wales the tramways 
passed through 135 miles of streets, in Scotland about 50 miles, 
and in Ireland about 27 miles, making a total of 212 miles in the 
United Kingdom. The greatest length occupied by any one 
company was by the North Metropolitan Company, with a 
length of thirty miles of streets, the longest run being about six 
miles. The weight of one of these cars when empty was 24 to 2% 
tons, and when fully loaded about 5} tons. The strain on the horses 
was very great for starting, but not so heavy for stopping. 
The average life of a horse for these purposes was about four years, 
which he believed was about the same as the life of an omnibus 
horse. On many lines the passengers were conveyed at the rate of 
about jd per mile. He had seen various experiments, and he 
thought it possible to invent steam power which would meet the 
requirements of the Legislature, and at the same time secure the 
safety of the public. If this was not actually accomplished, it was 
so near accomplishment that it might be considered accom 
plished. He had seen an invention where neither smoke nor 
steam was visible, the engine and boiler being covered, and there 
was nothing visible but a small car in front of a large car. Run- 
ning at a pace of six or seven miles an hour, they passed horses 
which took no notice of them. He thought the regulations should 
not be left to road authorities, but that power should be given to 
the Board of Trade, from time to time, to make such regulations 
as might be necessary. Ten miles was the outside of the speed 
that ought to be allowed. So far as he had seen, other things 
being equal, he should prefer the application of compressed air. It 
would relieve much animal suffering if steam power could be 
applied for the moving of the cars. 

The inquiry was adjourned till Monday at twelve o'clock. 


THE PATENTS FOR INVENTIONS BILL, 1877. 

Mr. TruEMAN Woon, Assistant-Secretary of the Society of 
Arts, read a paper on the Patent Bill before the Society 
on the evening of the 6th instant. He began by saying that the 
Council of the Society had honoured him with their instruc- 
tions to prepare a paper which might serve to introduce the subject 
for the evening’s discussion. In doing this it had seemed to him 
that he could best use the very brief time he’ could allow himself by 
directing attention to the two or three most striking features 
of the bill, rather than by attempting any criticism on all the 
points which might suggest themselves for consideration. Before 
doing so, however, he must ask to be allowed to state most distinctly 
that the remarks he had to make were to be taken simply on their 
own merits, and notin any sense as expressing the opinions of the 
Council. 

After discussing the proposal to appoint commissioners without 
salaries, Mr. Wood proceeded :— 

**T pass to the consideration of the next main feature of the 
bill—that of preliminary examination. On this point there is, it 
must be allowed, some diversity of opinion. There are two strong 
parties in favour of it; first, those who look on it as a means of 
killing off obstructive patents; second, those who wish for it 
because it would increase the value of those patents that were 
granted. The result expected by the former would, I think, be 
on the whole, undesirable ; while the expectations of the latter are 
not likely to be realised. It see1as so plausible a notion that the 
inventor should receive, in return for the large fees exacted from 
him, something better than a mere permission to go to law, that it is 
small wonder if many of the less opulent class of inventors demand 
that, at least, their patent shall be prima facie evidence of novelty. 
May I be forgiven if I suggest that it is just those who have the 
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least practical acquaintance with the subject, to whom this idea is 
most fascinating. They forget the minute points upon which 
questions of validity and infringement of patents frequently turn. 
They overlook, first, the difficulty of collecting the facts; and, 
secondly, the difficulty of arriving at a just conclusion from those 
facts. Those who have to get up patent cases know the trouble 
involved in the first ; the reports of those cases are sufficient evi- 
dence of the second, It is true we cannot tell how the new Act 
would work in this respect. Very possibly it might produce no 
difference in the existing practice ; but, on the other hand, it 
might easily be so worked as to introduce the Prussian system into 
this country. Considering the bill is brought in by a party avowedly 
hostile to a wud that it is expected by the Attorney-General 
to stop half the patents now granted, I think we are justified in 
suspecting it. I take it that if the bill passes we shall have a 
aie strict examination, an examination with the object, if 
possible, of stopping the patent, and for the moment I assume 
that the examination can be properly carried out. Now, time will 
not permit me to go very deeply into the results even of a carefully 
considered examination, and indeed there is the less need for any 
one to do so, inasmuch as only two years ago Mr. Bramwell—-far 
more forcibly and ably than I could hope to do—set before a meet- 
ing of this Society the results which might come from such an 
examination. I will, however, ask you to look at the diagrams on 
the wall, and judge for yourselves whether in the case of any one 
of these well-known inventions, an examiner who did his duty 
would not Lave been compelled to refuse protection, and 
whether such a refusal would not have involved a_ distinct 
loss to the country. Understand me that I do not wish to put 
forward any of these examples of prior inventions as invalidating 
a later patent. Most of these patents have been litigated and well 
established ; others have never been attacked. I only ask you to 
consider how an examiner would act with two such descriptions 
the old description and the new invention—-before him, and no 
means of ascertaining the relative practical value of either one or 
the other. Dr, Siemens was actually refused a patent in Prussia 
because of the ancient heating apparatus at Marienburg. Can we 
say that the Prussian officials were not logically justified in their 
refusal? Bessemer might certainly have been refused a patent by 
an examiner who had before him the specification of Martin. 
Nasmyth’s steam-hammer (1842) was described in so many words 
by Deverell in 1806, and Watt in 1784 went very near it. Cun- 
ningham’s self-reefing topsails (1850 and 1855) are extensively used 
in the merchant service, yet he was anticipated by Winspear 
(1843) and by Bywater (1806). Martin’s anchors (1859 and 1864) 
and Porter’s or Trotman’s anchors (1838 and 1852) are well- 
known; the former was preceded by Hawkins (1821), the 
latter by Piper (1822). Perkin’s hot-water oven (1851, improved 
in 1864), is only another form of that described by Don (1833), and 
by Robinson and Lee (1849), Captain Warren’s cooking pot (1865) 
had its predecessors in 1769 (Scott’s), afterwards, in 1827 (Vazie’s), 
1849 (Masters’), 1851 (Norman’s). Muntz’s metal (1832) was 
invented by Keir ix 1779, and by Collins in 1800, Weston’s well- 
known differential )wwlley block (1859) was described in a book pub- 
lished in 1847. The description of Betts’ capsules (1849) cannot 
be distinguished from that given in Dobbs’ specification (1804), 
Field’s boiler (1862) differs so little on paper from that of Perkins, 
that it would have stood a poor chance of a patent; yet Perkins’ 
boiler is useless, and Field’s is used in every fire-engine made by 
Messrs, Merryweather. Botfield patented a hot blast before Neilson, 
though this was not sufficient to invalidate Neilson’s patent at the 
celebrated trial, Neilson v. Baird. Norton’s tube wells, Gale’s 
method of protecting gunpowder (which the inventor sold for a con- 
siderable sum), have been described more or less closely in previous 
publications. The difference between Smith’s watch-chain swivel 
and the ordinary swivel, might easily escape notice, yet the inven- 
tion was worth a lawsuit, the costs of which were some £4000. 
To take one more instance, there is given in the ‘ Philosophical 
Magazine’ for 1834, an absolutely exact description of the inge- 
nious toy called the Zoetrope, which was patented in 1860, and 
was popular enough to have brought to its second inventor a very 
good return, 

But what reason have we to suppose the examination will be 
properly conducted? We are to have at most six examiners and 
assistant examiners. These are to deal with 5000 applications 
annually. The inadequacy of the staff proposed by this as by 
“ormer bills is so obvious that Iam really ashamed to refer to it 
before an audience familiar with the subject, but this is a point in 
the bill to which it is necessary to allude. To examine properly 
all the applications would take a staff of at least six times the 
number mentioned in the bill, and then they would have more 
than enough to do, As to abridging and indexing, that would 
take as many more, The Patent-office have been at work on their 
classified abridgments alone for nearly twenty-five years, and they 
are more than ten years behind still. 

In the American Patent-office there were ninety-five examiners 
to 21,425 applications, and the reduction of the staff to eighty- 
eight has thrown the work into arrears. It may safely be esti- 
mated that our 5069 specifications would give as much work as 
the 21,425 in America, considering the relation therewith 
of English and American specifications. One word as to 
the system to be adopted. The examiner is to report on 
the provisional specification that it comes within 
Statute of Monopolies—i.c., that it is ‘‘a new manufacture 
within this,realm.” He is also to say whether ‘* having regard to 
former specifications and other documents in the Patent-ofiice, 
and to publications known to him, that the invention is open to 
objection on the ground of want of novelty.” What can be more 
ambiguous than this’ Is each examiner to have a different 
standard, according to the contents of his private library and the 
extent of his general information’ ‘Then, again, is the acceptance 
of the specification as sufficient to bar all future proceedings on the 

round of vague and insufficient description? What would really 
be useful, what is really required, is that an inspection should be 
made to see that the specification is properly drawn and intelli- 
gible. This might be done under the present law, but it is not. 
The least that can be asked from the man who receives a 
monopoly is that he should accurately define what his 
monopoly is. Besides, it is part of the bargain between 
the inventor and the public, that in return for his pro- 
tection during a certain number of years, he should give such 
a description as should enable the public to make use of the inven- 
tion at the end of that time. Beyond this I do not believe 
examination can usefully go, Either it is a nullity, and therefore 
a nuisance, or it is a restriction on the freedom of trade and manu- 
facture. In the latter case it is contrary to all our received pro- 
cedure, The courts have always upheld a patent when it was 
possible todoso. The abridged description of Plimpton’s skate, 
published by the United States Patent-office, was held not suffi- 
cient to enable anyone to construct the skate, and therefore it was 
not publication sufficient to invalidate the English patent. Dobbs 
never made his compound metal, therefore Betts’ patent 
was good. It was recently held that an abandone 


pro- 
visional specification can contain only worthless matter, 
and therefore should not invalidate a subsequent patent. Over 


and over again the difference between success and failure is too 
slight to be perceived, except by an expert—not always by him. 
How is the examiner to obtain the necessary minute knowledge of 
so many branches of science and manufacture? Imagine an ex- 
aminer having before him all those inventions now before you. 
He must be a sailor, a cook, an engineer, a chemist, a watchmaker, 
and to-morrow he may require to be a musician, a bookbinder, a 
farmer, a weaver, and an optician; or at least he must possess 
more familiarity with the knowledge required in these various 
occupations than the average of those employed in such pursuits, 
Without such knowledge he can never do his work properly, and 
the more accomplished he becomes, the worse it will fare with the 
unlucky inventor. We are, however, told that, we are to have 

reliminary examination ; that a large number of the public desire 
it, and that the Government intend to carry the bill enforcing it. 


the | 








The former statement I believe to be incorrect; the latter, un- 
luckily, has all the appearance of truth. Whether with the object 
of eventually destroying patents or not, it seems likely that we 
are to have the system thrust upon us, and it only remains to be 
seen whether the new department will be more successful than the 
unlucky Trade-mark office, which has certainly not succeeded even 
in the simple work of examining into the novelty of a trade-mark. 
It may be that those are wisest who accept the examination system, 
and then try to take the sting out of it. To do this many sugges- 
tions are put forward. Indeed, there are almost as many different 
systems as there are advocates of preliminary examination, for all 
of them, when pressed to define their views, seem to differ. First 
of all we get the thorough-going people, who look on patents as 
obstructive nuisances, and examination as a means of getting rid 
of them. Most opposed to these are the set who would make the 
examiner a sort of Government patent agent, who should confer in 
a friendly manner with the inventor, and give him advice gratis. 
Another party would endorse an adverse report on the specification 

a sort of notice to the public. ‘N.B.—This patent is open to 
infringement.’ Yet another proposal, and perhaps the most 
practical of all, is that advocated by Mr. Lloyd Wise. It is to 
refer the specification back to the inventor, and require him to 
insert a reference to prior inventions, and a statement of his claim 
notwithstanding such inventions. 

“To pass on to another point, the obligation to grant licenses is 
surely of rather doubtful policy. There are indeed cases where 
such a provision would be of value, Inventions, like bullocks, are 
sometimes bought to be killed, not to be worked; but there are 
many cases where an inventor might be undersold and ruined by 
an unscrupulous license. ‘The obligation to put the invention in 
use might always be colourably evaded, as it is in France, but this 
would probably only be done when the patentee was not yet ready 
to work his invention, and his provision is therefore harmless, 
though not perhaps very valuable. The reduction in fees does not 
seem to be received as gratefully as might have been expected by 
the advocates of cheap patents, and there is a well-grounded fear 
that the increased cost of procedure may more than swallow up 
the amount gained by the reduction.” 

In conclusion, Mr. Wood suggested that it is a dangerous step 
to vest in ex-officio commissioners large and undefined administra- 
tive powers, which must necessarily be delegated to an irrespon- 
sible officer. He also pointed out that the reform required by the 
country is simplification of procedure, and not multiplication of 
formalities. 


At the conclusion of the reading of the paper, 

The Chairman, Major Beaumont, R.E., M.P., in moving a vote of 
thanks to Mr. Wood, recommended the meeting to confine their 
attention to the provisions of the bill now before Parliament, 
rather than discuss the question whether legislation was required 
or not. 

Mr. E. A. Cowper moved the first resolution, as follows :—“‘ That 
this meeting is gratified to perceive that the necessity for addi- 
tional Commissioners of Patents is recognised, but, at the same 
time, it desires most strongly to express the opinion that such 
Commissioners should be paid, the meeting being of the opinion 
that unsalaried officials cannot be expected properly to perform the 
important duties required of them.” He pointed out that the 
Patent Law Amendment Act of 1852 had not been enforced. 
There never had been a number of Commissioners competent to 
do the work of the office. If Mr. Woodcroft had been appointed 
commissioner, they would have been able to see what he would 
have done; and no doubt he had made many suggestions, but 
he found the greatest difficulty in getting any improvement 
carried out, and was thwarted in almost every way at head-quarters. 
As had been said by Mr. Wood, the abridgments of patents were 
not kept up to the present day, and, not only that, but they were 
being destroyed. They were sent to the mill to be worked up, 
together with all old specifications, except five copies, up to within 
fourteen years of the present time. Only the other day, a person 
who wanted some copies of a specification, for the purpose of a 
patent suit, was told he could only have one, there being only five 
in the office ; but he could make copies at his own expense. This 
would have involved a great expenditure in preparing the draw- 
ings, &c., and the copies would not have been ready until the suit 
was over. Very often the best description of an English invention 
was to be found in some foreign book, because in this country it 
was not thought worth while to collect the knowledge of what had 
been done in any given trade or manufacture. 


Mr. Murdoch secone¢ed the resolution, which was carried unani- | 


mously. 

Mr. Lloyd Wise proposed the second resolution as follows :— 
‘That no adverse report of an Examiner, even with a right of 
appeal, ought to preclude an applicant from obtaining a patent, at 
his own cost and risk. And further, that reports containing 
opinions of Patent-office authorities ought not to be made public, 
but that opportunity should be given to the applicant of amending 
his specification, by inserting reference to matters discovered by 
the authorities, with a definite statement of what he nevertheless 
claims.’ After going through the bill in detail, he proceeded to 
offer objection to the proposed system of examination. Finally 
Mr. Olrick seconded the resolution, 

After some remarks from Mr. Campin and Mr. Pipon, Mr. 
Theodore Aston, Q.C., said he was unable to concur in the resolu- 
tion. The opening clause was contrary to the resolution of the 
Committee of the House of Commons, which, after considering 
this matter very carefully, and hearing the evidence of the best 
authorities, came to the conclusion that it was advisable to put 
some check on the applications for patents in the interest both of 
inventors and the public. But here it was proposed that patentees 
should be entitled to protection, although they were told that they 


ought not to have it by the examiners. If they were allowed still to | 


proceed at their own risk, after being warned of the protest by the 
examiners, useless expenditure would be, in many cases, entailed, 
and he feared discredit brought on the whole system, At the 
present moment they were met by the Legislature with something 
which patentees and those who had been speaking in their interest 
for many years had been advocating, and examiners had been pro- 
vided for, not quite satisfactory he admitted, but in a spirit of 
conciliation, while previous bills had provided for examinations 
which would have been to some extent hostile. As a lawyer, with 
some experience in these matters, he thought that would be a very 
great boon, and if they attempted to thwart the operation of the 
bill, he feared they would be jeopardising their true interests. 
Amongst the features in the bill of great importance, was the ex- 
tension to twenty-one years instead of fourteen, and in return for 
this boon, patentees ought to be prepared to yield some of their 
favourite projects. One of the greatest difficulties that patentees 
hal to encounter was to be left to their own devices, or to incom- 
petent advisers, in drawing the document which should define 
their legal title, and they never found out whether it was right or 
wrong until they got into court. Here for the first time was in- 
troduced the element of supervision, and it would depend entirely 
on the regulations of the commissioners whether this supervision 
should be friendly or hostile to patentees. If it were a friendly 
one it would be an immense boon, equal, if not superior, to the ex- 
tension of the term to twenty-one years, because for the first time 
legal advisers would feel confidence when they took the title deeds 
of a patent into a court of law. 

Mr. F. Bramwell was sorry to hear Mr. Aston say he could 
not agree with the resolution. It was now about ten years 
since there was a meeting of the society for the amendment of 
the law to consider the question of patents, and this question 


tof preliminary examinations; and that meeting came to the 


conclusion that it would be desirable not to refuse an applicant his 
patent, in spite even of an adverse report, They did so on the 
ground that you could not have infallible examiners, and from 
the opinion that, if an applicant persisted, much harm could not 
ensue. Mr. Aston limited the benefits of examination to two 


things, first, to seeing that the specification was a proper and a 








clear one; and, further, a decision whether the invention was the 
subject matter of a patent. But he had not alluded to the far 
more difficult question of novelty. By Clause 12 it appeared that 
this was one of the things to be examined into, and it was with 
regard to this point that he felt the greatest misgivings. : 

Admiral Selwyn fully approved the object of the resolution, 
which amounted to nothing more nor less than an endorsement of 
the American practice, in which an examination took place of an 
advisary character, entirely for the benefit of the inventor. 

Mr. Hinde Palmer, Q.C., M.P., was of opinion that the bill was 
a very great improvement on the present state of the law, but it 
was quite clear, as Mr. Aston admitted, that it required amend- 
ment in some particulars. This bill, as it stands, contained a 
dangerous extension of inquiry, because it said it was not only to 
be novelty according to former specifications and other documents 
in the Patent-office, but it was to extend to publications known 
to the examiner himself. In his opinion that was an extension of 
the powers of the examiners which was dangerous. He should 
propose that that clause should be omitted, even if the inquiry 
into the novelty of the invention were allowed to stand as regarded 
previous records contained in the Patent-office. He did not see 
any objection toa clause of this kind—‘‘ That no adverse report 
of an examiner as to novelty, even with a right of appeal, shall 
preclude an applicant from obtaining a patent at his own cost and 
risk, and that opportunity should be given to the applicant of 
amending his specification by inserting reference to matters dis- 
covered by the authorities, with a definite statement of what he 
nevertheless claims,”” That would be a useful alteration in the 


aw. 

Mr. Lloyd Wise said he could not accept the amendment, 

Mr. Galloway seconded the amendment. 

After observations by Mr. Coryton, Mr. Gray, Mr. Cowper, and 
Sir Francis Knowles, 

Mr. Mundella, M.P., said he had derived great advantage from 
hearing Mr. Aston’s speech on the scope and character of the 
bill. One thing atleast he had proved, that the two bills which 
had preceded the present one, and which had been successfully 
opposed, were hostile to inventors, and would have had for their 
object to limit, and, as far as possible, strangle patents. The 
present bill was no doubt in many respects a better one, and he did 
not say that a good bill might not be made out of it, and he 
hoped they would address themselves to that object. Whenever 
anything was said against any parliamentary part of it, it was 
urged that the Committee of the House of Commons had re- 
ported in favour of it, but he might remind them that many 
things had happened since then. Opinion had changed a good 
deal about patents within the last few years, and it must be re- 
membered that the committee was appointed on the motion of a 
member who wished to abolish patents altogether. There were 
also gentlemen on the committee who were not so hostile as Mr. 
Macfie, but who still had the capitalist’s objection to patents, 
and there were others who shared the prejudice that patents must 
be kept in check, and that they were on the whole rather pre- 
judicial to the public. Now, patents were either good or bad. If 
they were good you could not have too many of them, and if they 
were bad you ought to have none atall. He maintained that they 
were good, and very advantageous to the public. In the reduction 
made in the first cost, the present bill was a great improvement 
on its predecessors ; but after hearing the speech of the Attorney- 
General, he did not think it was conceived with the benevolent 
idea of fostering inventions, and that a good deal might be done 
to improve it. He was very anxious that whatever was done by 
that meeting should be done cordially and unanimously, so that 
one party might not be played off against the other. He believed 
patents were in the interest of the public, not merely of the 
inventor. What was England at the beginning of the century? 
There was a population of 95 millions in England and Wales, a 
great many of them starving ; now they outnumbered 25 millions, 
and at the present rate of increase they would be 50 millions in 
another fifty years. How were all the people to be fed? The 
land of the country was rapidly becoming a playground and 
kitchen garden, and the people must be fed by manufacturers. 
But they could only maintain their position as manufacturers by 
inventions, and in the future they would have to depend increas- 
ingly on the fertility of their brains. Their policy as the first 
industrial country in the world was to make England the depét 
for inventions. Whenever a man had an invention of utility and 
novelty, this was the country where it ought to be his interest to 
bring it, but for some time past this had not been the case. 
Many men had been driven to America, because there patents 
could be obtained so much cheaper. The American law was quite 
as stringent as that of the proposed bill, but in practice they 
dealt liberally with inventors, though they had the power of 
rejecting flagrantly bad patents. The examination was in the 
interest of the inventor, to enable him to make a clear specifica- 
tion. In England the patent agent told him to make his claim as 
wide as possible, but in America the examiner narrowed it down 
to the actual invention. ‘The American system consequently 
reduced enormously the cost of obtaining a patent, as he could say 
from experience, and though the patent agents’ fees were much 
lower, he did not know that they were worse off, because they did 
more business. He agreed to some extent with Mr. Aston, but he 
objected to any examiner rejecting a patent for want of novelty, 
because some of the most useful inventions had been rejected by 
experts in the trade on the very same ground. It was always the 
reception of a good invention, “Oh! this is nothing new.” He 
could mention the case of a man who had worried his brains for 
years and beggared himself in producing an invention which every- 
body laughed at—simply an ordinary knitting hook, with a little 
flange to fall down over it—Townsend’s needle—and it was some 
years before it was appreciated; but it had revolutionised the 
knitting trade of the whole world, and abolished three-fourths of 
the motion in knitting machinery. They knew also that Mr. Bes- 
semer’s process had been rejected in Prussia for want of novelty ; 
but Krupp afterwards patented it, and it cost the Germans in four or 
five years, some millions of thalers. The first thing wanted, in his 
opinion, was a reduction of fees. Some said that a poor man could 
not afford to take out patents; but he objected to that view 
altogether. The question was, had a man a right to get protection 
for his invention? If he had, the cost should not be so great that 
any man, however poor, could not get a patent. In Belgium the 
inventor paid 10f. originally, and then the fees increased every 
year. According to the proposed new law, in Germany, a "max 
must pay 20 marks when he applied for his patent, and 30 more 
when it was granted, making £2 10s. when he got his patent, and 
then the fees went on increasing from year to year up to the end 
of theterm. That, he thought, was a sound principle; because 
you gave a man his patent in the first instance at a very small 
cost. He had his invention sufficiently protected, and he could 
then go to a capitalist and deal with him on fair terms. If it 
became successful, he would be willing to pay more, and if it were 
not worth preserving it would drop. He objected to the principle 
of compulsory licenses ; and it must be remembered that whatever 
was done in England would be done in other countries, and when 
an English inventor went to Germany or France he would find 
there he would have to grant compulsory licenses, if he did not do 
certain things which the State required. Were they prepared to 
let a German or French commission decide on the terms on which 
they could grant licenses? But that would be the effect of 
imposing such conditions in England, and he feared it would also 
drive away many useful patents. A man did not geta patent for 
the purpose of bottling it up, but to make it a marketable com- 
modity. Mr. Aston informed him that he knew of only two cases 
of ‘‘ dog in-the-manger ” patents in his life, and for his own part, 
he had never known of one. He believed that this bill, with these 
amendments, would greatly improve the Patent Law. 

The Chairman summed up the discussion, after which the 
amendment was put and lost, and the original resolution was 
carried. 

The meeting adjourned until to-day at seven oclock, 
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Tue following method for obtaining the stresses in the various 
bars of a bowstring girder, involves no principles which are not 
already familiar to those who are accustomed to make use of 
processes. I venture to think however, that it is a 
somewhat novel application of known principles, and that its 
extreme simplicity will recommend it to those who are acquainted 


graphic 


only with the more laborious methods of calculation. A simple 
graphic process is often valuable as a check on calculation, even 
if it be deemed insufficiently accurate to serve as the sole basis 
of operations. 

The girder has a span of 192ft., divided into 16 bays of 12ft. 
The dead load has been taken at 0°65 tons, and the travelling 
load at 1°0 tons per foot run. The vertical bars are supposed to 
act both as struts and ties, the crossed diagonals as ties only. 
Assuming that the dead load is distributed, half at the upper and 
half at the lower joints, there will be—dead load on upper 
joints, 3°9 tons; dead load on lower joints, 39 tons; total load 
+ On upper joints, 3°9 tons; total load on lower joints, 15°9 tons; 
total load on end joints, 9°9 tons. 

(1) Booms.—The maxima stresses in the booms will occur when 
the girder is fully loaded. To determine these stresses, there- 
fore, it will be merely necessary to draw an ordi stress 
diagram for a load of 3°9 tons on each upper joint, 15°9 tons on 
each lower joint, and 9°9 tons on each end joint. In drawing 
this diagram, it will be necessary to deal with that system of 
triangulation only, in which the diagonals are in tension. 

(2) Diagonals and Verticals —Dead Load.—It will next be 
required to draw a second stress diagram for dead load only. The 
loads in this case will be 3°9 tons on each upper and lower joint 
and 1°85 tons on each end joint. As before, diagonals in com- 
pression must be left out of consideration. The stresses in the 
diagonal and vertical bars, given by this diagram, must now be 
tabulated. Tensile and compressive stresses have opposite signs. 

The construction of these two diagrams presents no special 
feature. 

(3) Maxima Stresses in Diagonals.—Travelling Load.—Suppose 
the travelling load to come on the girder at B and move to A, 
Fig. 1, the maximum tension in any diagonal ef will arise when 
the travelling load moving from B arrives at s;, the centre of 
the bay under ef. Similarly, the greatest tension in the diagonal 
next on the left of ¢ f, will arise when the train arrives at s,, and 
so on. Suppose the diagonal ef cut by a section plane a 8, 
which also cuts the two booms. Then, to obtain the maximum 
stress in ef, it will be necessary to determine the maximum 
shearing force at s;, to suppose this shearing force to act asa 
reaction at A, and to resolve it along the direction of the three 
bars cut by the plane a 8. 

The shearing forces at 82, 83, 8s, &c., are obtained as follows. 
Make U' a’, Fig. 2, equal to the total travelling load, bisect 0’ a’ 
by a perpendicular O’o, which can be made any convenient 
length. Join OJ Oa’. In Fig. 1, draw ac parallel to Oa’ and 
bc parallel to b'O (Fig. 2),a and b, Fig. 1, being any points 
vertically equi-distant from A and B. To obtain a tangent to 
the funicular curve at a point vertically below ss, bisect Ass, 
B83, by verticals, cutting ac and b cin ¢ and ¢’ respectively, then 
t? is the required tangent. Tangents at points vertically below 
82, %4,8s, &c., are similarly obtained. These tangents will of 
course cut cb and ca at equi-distant intervals. To obtain the 
shearing force at s,, produce ¢ t to cut the vertical A a produced, 
in 3. Jcin3b. In Fig. 2, draw O; parallel to 36, Fig. 1, and 
set off along a’ b’ from a’, a distance a’ 3’ equal to the oad cover- 
ing the length As, of the girder. Then 3 3’, Fig. 2, represents 
the maximum shearing force at #83, Fig. 1. The distances 
22, 44’, &., Fig. 2, similarly obtained, give the shearing forces 
at 82, 84, &c., Fig. 1. 

To obtain the maximum stress in the diagonal e jf, suppose 
































the shearing force 7 7’, Fig. 2, to act as a reaction at A, and 
resolve it along the three bars cut by the plane af. In Fig. 3 
make the vertical O’7 equal to 7 7’, Fig. 2, gm Fig. 1 produce 
the segment d e of the upper boom to cut the vertical a A pro- 
duced in g, join g to f, the intersection of the other two bars cut 
by the planea 8. In Fig. 3 draw lines from O’ parallel tod g 
and f g, Fig. 1; these lines intersect in i ; drawi k parallel to e f, 
cutting a horizontal through O’ in &; then i & represents the 
maximum stress in the diagonal ef. The stresses in the remain- 
ing diagonals are similarly obtained. The construction in 
Fig. 3 is carried as far as the eighth diagonal. 

The determination of the stresses in the verticals is similarly 
carried out. The shearing force 7 7’ (Fig. 2), supposed to act asa 
reaction at A, is resolved along the three bars cut by the 
plane y 3, Fig.1. The construction is shown in Fig.4. The 
stress in the end vertical, Fig. 1, cannot be obtained by this 
method. This vertical does not, in fact, belong to the system 
of triangulation under consideration, and it will be sufficient to 
make it able to sustain, either a weight equal to the load covering 
one bay, or the heaviest axle pressure, if the latter is greater 
than the former. The process above described can be carried 
out, if necessary, for the dotted diagonals of Fig. 1. The diagonals 
inclined in the reverse direction will be strained when the train 
moves from A to B ; their tensions will, of course, be the same 
as those above obtained. 

Finally, the maximum stresses in the diagonals and verticals 
as above obtained must be tabulated and added to those 
obtained from the dead load f 

Georce 8. Crarxe, Lieutenant, R.E. 

Cooper’s Hill, March, 1877. 








A SELF-LIGHTING GAS BURNER. 
THE accompanying illustration illustrates an ingenious device 
for lighting gas, by the simple act of turning the taps. It has 





been brought out by the Stockwell Self-lighting Gas Burner 
Company, Liberty-street, New York. A coil of thin paper con- 

ini ots of Snioaling composition is coiled up, and put in 
the box at the side of the burner. By a pretty and simple 





A BOWSTRING GIRDER, 


Be @ | 


—— SCALES. — 


— 30 feet to an inch— 


—40 tons to an inch, — 


arrangement of mechanism every time the gas is turned on the 
coil is unrolled the distance between two dots; and a small 
hammer is allowed to fall on the fulminate, the flash lighting 
the gas instantly. One in our possession works well ; the coil of 
paper carries 135 dots and costs 3d., but we understand that 
the expense is to be reduced. The whole arrangement is very 
pretty and ingenious, and the burner is very suitable for use in 
-rooms. 








SYERS’ RELIANCE PUMP. 


THE accompanying engraving explains itself. It illustrates a 
neat donkey pump, constructed by Messrs. Syers, Irkdale Iron- 
works, Smedley-road, Manchester. This design is a modification 
of a pump made by the firm for some time. The arrangement 
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is, it will be seen, extremely simple, and the principal object had 
in view by the makers is to produce a cheap, simple pump, which 
will not get out of order, and can be readily packed. The 
—— is a great improvement on the old Reliance pump made by 
the firm. 








An ENGINEER ADMIRAL,—The training of an engineer for the 
post of engineer admiral, now so well filled by the superintendents 
in the merchant service, is one which never produces its highest 
results before a man arrives at an age when chief engineers in the 
navy have to retire from service. To economise pension money, 
chief engineers are sometimes made inspectors of machinery afloat, 
not because they are the best men, but because their services can 
be obtained for a trifle more than the pensions to which their past 
service entitles them, Place before our engineers the possibility 
of obtaining an engineer admiralship, with the pay and rank of 
naval admirals, and there would be produced quite another class 
of men from the same material as our present snubbed engineers 
have risen, great engineers who would a credit to the country 








and in harmony with our great reputation as an engineering nation. 
—WNautical Magazine. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 
4484. Improvements in apparatus for Storina Fvevand for aupplying the 
same to railway tenders and locomotive steam engines, John Wormald, 
ury, hire. —. ication from Ed 
Illinois, U.S.—20th November, 1876. 

4810. Improvements in Braces, John Henry Brierley, Aldermanbury, 
London.—18th December, 1876. 

4893. An improved Linr for surgical and other purposes, Samuel Shaw- 
Brown, Liverpool.—19th December, 1876, 

18. Improvements ir and relating to Lock-GaTes and Bripces, or 
substitutes therefor, William Phillips Thompson, Lord-street, Liver- 
pool.—A communication from Joseph Pierre Meresse and Emile Ronde- 
pierre, Rue de Chateaudun, Paris.—2nd January, 1877. 

254. A Conveyine Enaine, Louis Thertse David de Penanrun, Paris.— 
19th January, 1877. 

274. A new and improved machine for effecting either in one cperation 
or 8@' tely the Cancettine of Postage Stamps on Posta. Letrers 
and Carps, the impressing the received date stamp on such letters and 
cards, and registering the number of letters operated on ; also for the 

ling of d ts, such as bank notes, bonds, deeds, Robert 

Vaile, Queen-street, Auckland, New Zealand,—22nd January, 1877. 

336. Improvements in the means of and implements for FasTtenrno 
ToGceTueER or Unitine the Exps of Bevrs, Frank Wirth, Frankfort-on- 
the-Maine, Germany.—A communication from Johannes Bachmann, 
Nitraberg, Germany. 

846. An improved apparatus for Savine Lire from Fire, also designed 
for use in building, painting, cleaning windows, lowering boats, and 
for other like purposes, Edouard Matthyssens and Georges de Bassom- 
pierre, Southampton-buildings, London. — A communication from 
Theodore Leysen.—26th January, 1877. 

376. Improvements in apparatus for Preventina Sewer Gas and other 
Noxious Erriovia from ENTERING DWELLING-HOUsEs and other places 
chiefly from pipes connected with drains, sewers, or cesspools, James 
Kitson, Park Villas, Vanbrugh-road, East Greenwich, Kent. 

384. Improvements in apparatus for WirHDRaw1NG Liquips from BoTrLes 
William Lloyd Wise, Chandos-chambers, Adelphi, London.—A com- 
munication trom Henry Galante, Paris.—29th January, 1877. 

455. Improvements in Fire and BurGLaR-pRoor Sares, more particularly 
in connection with shop windows, and in the apparatus connected 
therewith, Henry Percy Holt, Royal Insurance-buildings, Leeds, York- 
shire, and William Denison, West-street, Leeds, Yorkshire. — 2nd 
a 1877. 

458. Improvements in SiipiInc Winpow Sasues and Frames, a 
also to other purposes, Jonathan Risien, Dover, Kent. cca 

462. Improvements in machines for Empossinc and Printine the Covers 
of Books and other articles, Joseph Richmond and Walter Whiting 

an te ae rden, London. . 

. Anew or improved Srencx Trap, Richard Ew: 
Yorkshire. j sid aahiaieaiaato 

466. An improved Compounp for THERAPEUTIC and CosMETIC purpose: 
James Laker MacMillan, Gly=gow, Lanarkshire, N.B. hei " 

470. Improvements in the manufacture of Boxes and other hollow 
articles from Paper Putr, and in apparatus therefor, Frederick 
Ransome, Rushmere Lodge, Lower Norwood, Surrey, and Thomas 
Mitcheson Gray, Battersea, Surrey — Partly a communication from 
Seth Wheeler and Edgar Jerome, New York, U.S. 

472. Improvements in the manufacture of Weavers’ Heaps, and in the 
apparatus used in such facture, Christopher Cross and Samuel 
Henry Brownhill, Manchester. 7 

474, Improvements in inery for the f 
Tangye, Tickenhill, Bewdley, Worcestershire. 

476. Improvements in machinery for making Bricks, TiLes, and other 
= articles, Abel Mayer, Hanley, Staffordshire.—3rd February, 

tte 

478. Improvements in Looms for weaving fancy goods, William Shorrock. 
Preston, Lancashire. : 

480. Improvements in apparatus or valves for ReauLatING and Suppiy- 
inG UNIFORM Quantities of WATER TO, and PREVENTING WASTE IN, 
WaTer-CLoseTs, Uninars, and other Vesseis, William Ross, Glasgow, 
Lanarkshire, N'B. i 

482. Improvements in UtiLisine or TREATING certain OrEs or RESIDUARY 
( te ~~" x Iron, Robert Main, Carnbroe Ironworks, Coatbridge, Lanark- 
shire, N.B. 

484. Improvements in machinery or apparatus for Ra1sinc and LOWERING 

xcs oan, Meats Chere, Aston, near Birmingham. 

. Improvements in the manufacture of Iron, St 
William Drake, Sheffield. ee Tey 

488. Improvements in the TReaTMENT of Sewaor and in the production 
of manure therefrom, and also in the manufacture of materials there- 
for, and in the machinery or apparatus to be employed for such 
purposes, John Henry Jobuson, Lincoin’'s-inu-fields, London.—A com- 
munication from Emile Barrault, Paris. 

490. Improvements in yoy for Ratsinc Scarroipina, Roors, and 
the like, Joseph John Lish, Scottish-chambers, Grainger-street West, 
Newcastle-upon-Tyne. 

492. Animproved apparatus for GeneRaTING Exectricity and Motive 
Power, Paul Jablochkoff, Paris.—ith February, 1877. 

494. Improvements in E:ecrric Lamps, and in ar t ted 
therewith, for dividing and distributing the electric light, Paul 
Jablochkoff, Paris, 

496. An improved Onsect-stace for Microscopes, Francis Herbert 
Wenham, Oxford-road, Ealing, Middlesex. 

498. Improvements in the Sueppine Apparatus of Weavine Looms, John 
Skinner, Kirkcaldy, Fifeshire, N.B. 

ae Bam gga in Steam Bor.ers, James M‘Kenzie, Glasgow, Lanark- 
shire, N.B. 

602. Improvements in ScREW-WRENCHES or SCREW-SPANNERS, and in Gas- 
orips, Thomas Chatwin, Birmingham. 

504. An improved SiGNALLING APPARATUS, Robert Roscoe, Brindley- 
street, Harrow-road, London. 

505. Improvements in Spryninc Frames, and apparatus connected there- 
with, William Morgan-Brown, Southampton-buildings, London.—A 
communication from George Draper and William Franklin Draper, 
Hopedale, Worcester, Massachusetts, U.S. 

506. Improvements in PappLe-wnHEeEts, William Robert Lake, South- 
ampton-buildings, London.—A communication from William Campbell 
Thompson, Tipton, Tennessee, U.S. 

507. Improvements in Steam ENnoines and Vatves for the same, appli- 
cable = for other purposes, Loftus Perkins, Seaford-street, Gray’s-inn- 

4 ndon, " 

508. Improved process and apparatus for the SACCHARIFICATION of Rick, 
Maizé, or other Grain or Starcu material intended for the distillation 
of alcoholic spirits or brewing, or for the manufacture of glucose or 
brewers’ saccharine, part of which invention is applicable also to other 

on Thomas Frederick Heniey, St. George’s-square, Belgravia, 
sondon, 

510. Improvements in Rotary Enorwes, Alexander Melville Clark, 
Chancery-lane, London.—-A communication from John Charles Thomas, 

-Carlinsville, rg Illinois, U.S. 

512. Improvements in Osraininc and Fixinc Nirrooen in Inert 
Supstances for fertilising purposes, Alexander Melville Clark, Chancery- 
on Londou.—A communication from Claudius César Paday, Lyons, 

rance, 

514. Improvements in the method of Testmnc the Quaitres of Matt for 
BREWING and other similar purposes, and in the apparatus for effecting 
the same, William Gardiner, Strand-vn-the-Green, Chiswick, Middlesex. 
—6th February, 1877. 

516. Improvements in apparatus for PREveENTING CorRosION and OxipDa- 
TION in Steam GENERATORS and other metallic vessels used in the 
evaporation of liquids, Joseph Hull, Liverpool. 

518. Improvements in and sepuiinivg to Rots for crushing, grinding, 
pulverising, or otherwise —s certain meal flour, sharps, middlings, 
pollards, brans, or as otherwise designated, Maurice Gandy, Liverpool. 

520. Improvements in VaLve Motion and Reversine Gear for steam 
and otber engines, William Lowe, Stafford-street, New Brompton, 
Chatham, Kent. 

522, An improvement or improvements in Fixine the InsuLaTors of 
Evecrric Tevecrapas, John Henry Courdeaux, Birmingham. 

624. Improvements in Reapina and Mowine Macaines, William Alfred 
Marshall, Bridgwater, Somersetshire, and Jacob Monks, Fishponds, 
Bristol], Gloucestershire. 

526. Improvements in Stzam Enoines, Walter Hunter, Bow, London. 

527. Improvements in Tramway Cars, Edward Perrett, Abingdon-street, 
Westminster. 

528. Improvements in Finrers, Edward Perrett, Abingdon-street, West- 

§ roinster. 

520, Improvements relating to the Workrna, Reaviatine, and Winpine- 
op of CLocks, chiefly designed for controlling a series of clocks by 
pneumatic power, William Robert Lake, Southampton-buildings, 
London.—A communication from Victor Popp, Ernest Resch, and 
Charles Albert Mayrhofer, Vienna, Austria.—7th February, 1877. 

532. Improvements in Lock-stircH SEwinc MACHINES, William Morgan- 
Brown, Southampton-buildings, London. — A communication from 
Charles Frederick Hollis, Boston, Massachusetts, U.S. 

534, Animproved machine for Packina, MouLDING, and CoMPREsSING 
Four, tobacco, tea, and other substances into packets or parcels, John 

oyce, Mile End-road, London; 

535, Improvements in apparatus for DampeninG PostaGce Stamps and 
other articles, and for other purposes, Julius Nicolaus Kuhn, Wimpole- 





R. Kerr, Kewanee, 











ture of Screws, Joseph 








street, London. — A communication from William Zsolnay, Funf- 
kirchen, Austro-Hungary. 

536. Improvements in or applicable to apparatus for Srrarnina Purp, 
Daniel Bentley and John Broad Jackson, Lodge Bank Works, Bury, 
Lancashire, 

538. An improved InpEx Macnine used in looms for fancy weaving, 
William Snape, Great Bolton, Lancashire. 

539. Improvements in the construction of Stanps or Suprorts for 
Hovpino Proroorapuic ALBuMs, Lapies’ Companions, and other like 
articles, George Arthur Hasler, Queen Victoria-street, London.—Partly 
a communication from Hermann Lehmann, Offenbach-on-the-Maine, 


Germany. 

542, Certain improvements in Looms for Weavine, William Smith, Hey- 
wood, Lancashire. 

544. Improvements in Suips and VesseEts to avoid or reduce the effect of 
collisions and to facilitate steering, Pastor Perez de la Sala, Bond-court- 
chambers, Walbrook, London. 

546. Regulating by self-action the Expansion and Contraction of Wires 
used for moving railway signals, William Manston, St. John’s Cottages, 
Heneker-road, Stratford New Town, London. 

548. Imp ts in hinery for Dressinc, Facine, CUTTING, or 
SHAPING Stone, MARBLE, GRANITE, or other minerals, James Coulter, 
Dewsbury, Yorkshire, and Herbert Harpin, Brockholes, near Hudders- 
field, Yorkshire.—8th Februory, 1877. 

* eee in Pumps, Henry Bennet and Ieaac Bostock, Rugeley, 
Staffor 

551, Improvementsin Tasves used for grinding, smoothing, and polishing 
plate-glass, Hamor Lockwood, Bradford, near Manchester. 

556. Improvements in WaTer Enoines and Pumps, William Robert Lake, 
Southampton-buildings, London. — A communication from George 
Wells, Montreal, Canada. 


658. Certain improvements in machinery for Spixnino and DovsLine, 
Samuel Brooks and George Harrison, Union Ironworks, West Gorton, 
Manchester. 

559, A new apparatus or appliance for SELF-MEASURING O1Ls and other 
liquids Drawn-orr from Cans, tanks, barrels, and other vessels or 
en, Joseph Potto Clarke, Basingbourn, Royston, Cambridge- 

ire 











560. Improvements in ExtincuisHinc Fires, and in apparatus or means 
to be employed therefor, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from F. Girard and Co., France.--9th 
February, 1877. 

562. Improvements in Laing’s OveruEAD Szwixc Macutne, Robert 
Orchar, Dundee, Forfarshire, N.B. 

564. Improvements in FricrionaL CoupLines or Devices for imparting 
and controlling motion, Martin Benson, Southampton-buildings, 
coon —A communication from Alexander Kirk Rider, Walden, New 
York, U.S. 

5¢6. Improvements in Sash Fasteners, Edwin Robert Wethered, Wool- 
wich, Kent. 

570. Restorinc Spent Sanp, known as 's or ir der’s sand, 
William Loynd and John Skaw Loynd, Blackburn, Lancashire. 

572, Improvements in the construction of Boxes for receiving fares and 
admission fees, Henry John Crosslé, Leicester. 

576. Improvements in the application or mode of and apparatus for 
OPERATING ENDLEss Banp or Rina Saws, Allen Ransome, Stanley 
Works, Chelsea, London, and John Richards, John-street, Adelphi, 
Strand, London.—10th February, 1877. 2 

578. Improvements in Brooms or SWEEPING Brusues, Gerard Wenzeslaus 
von Nawrocki, Koch Strasse, Berlin, Germany.—A communication from 
Wilhelm Richter, Berlin, Germany. ; 

579. A Norsetess Coat Scutrie, Thomas Nelson Willoughby, Westow- 
street, Upper Norwood, Surrey. ‘ 

580. The improvement of RaiLway Brakes, self-acting or otherwise, 
John Lockwood, Glasgow, Lanarkshire, N.B. 

582. Improvements in obtaining Motive Power, and in the apparatus 
employed therein, George Smith, Kennington Park, Surrey. 

£86. Improvements in SreaM BotLers and WATER-HEATERS, James 
Burnett, Adam Caldow, and Thomas White, Kilmarnock, Ayrshire, 
N.B 


Ider’ + £ 





588. Improvements in the construction of Revorvinc and REPeaTInG 
Fire-arms, Francois Alexandre Le Mat, Boulevard St. Denis, Paris. 

590. An improved machine for making Wtxe Sprivos, William Robert 
Lake, Southampton-buildings, London.—A communication from Paul 
Cucherat, Brussels, Belgium.—12th February, 1877. 

592. Improvements in the mode of and in apparatus for OPENING PRE- 
SERVED Meat Tins, Cans, and other like receptacles, Rufus Herbert 
Rose, Southampton-buildings, London. 

594. Improvements in Furnaces for the prevention of smoke and the 
economy of fuel, William Ure and Archibald Ure, Glasgow, Lanark- 
shire, N.B. 

596. Improvements in the production of Picments, Peter Cannell Bunn, 
Stoke Ferry, Norfolttie- February, 1877. : 

600. Improvements in hinery and apparatus applicable to CiRCULAR 
Macuines for makin plain or ribbed loop fabrics, Henry Clarke and 
Samuel Clarke, Loughborough, Leicestershire. > 

601. Improvements in WaTER-METERS, Gerard Wenzeslaus von Nawrocki, 
Berlin, Germany.—A communication from Richard Bredo, M. Glad- 
bach, Germany. : 

602. Improvements in BLow1ne Enos and Cupotas, Benjamin Walker 
and Jobn Frederick Augustus Pflaum, Leeds, Yorkshire. 

604. Impr its in hinery for Doustinc Yarns, applicable in _ 
to certain descriptions of spinning machinery, Ric Suggitt, Man- 
chester. 

606. Improvements in the constructica of Burrers and Sprincs for 
railway carriages and other springs, tompions for cannon, plugs for 
gun-barrels, ang stoppers for bottles and other vessels, which improve- 
ments are also applicable to other purposes, Joseph Doulceron, sen., 
and Alfred Doulceron, jun., Brussels, Belgium. 

607. An improved Toot for forming Necks of BorTLes, Barron Kilner 
and John William hilner, Wakefield, Yorkshire. 

608. Improvements in avparatus for LocknG or Fastewinc the Doors of 
Sares, StTRONG-RooMe and other similar depositories, Henry Schooling, 
Southampton-build’ .ys, Lendon. 

609. Improvements in and additions to Reaprne and Mowine MacuinEs, 
Levi Scoffield, Sudbrooke, Grantham, Linco! 

610. An improved Link for Currs, GLoves, or other articles of dress, 
Thomas Tonks, jun., Birmingham. 

611. Improvements in METALLIC Bepsteaps, William Henry Greening, 
Birmin; 








m. 

612. Tnupeoved meens for Uriuistnc Waste Heat of Curota FURNACES, 
Alexander Wilson, Sheffield. 

613. Improvements in machinery or apparatus for CarsuLinc BotTLes 
and other like receptacles, William Betts, Wharf-road, City-road, 
London. 

615. Improvements in self-acting mechanism for Feepinc Fue. to STEAM 
Borver and other Furnaces, and in the construction of bridges, fire- 
bars, and grate surfaces for such furnaces, Henry Lacy, Hebden Bridge, 
Yorkshire. 

616. Improved means and apparatus for SIGNALLING on RalLways, 
Douglas Coates Crawford, Chertsey, Surrey. . 

617. Improvements in OpricaL InstruMENTS for viewing coloured signal 
lights, Thomas Gray, Rokesley House, St. Michael’s-road, Stockwell, 
Surrey, and John Macfarlane Gray, Queen’s-road, Peckham, Surrey. 

619. Improvements in machinery or apparatus for Bortye Rocks and 
similar material, John Shaw, Ovenden, near Halifax, Yorkshire, and 
William Timbrell Clark, Queensbury, near Halifax, Yorkshire.—14th 
February, 1877. 

620. Improvements in Fixep and PorTaBLEe Fioorixe and Lever Sur- 
FAcESs, Horatio Henry Udall, Chilwell, Nottinghamshire. 

621, Improvements in machinery for CrusHinc Org, stone, cement, and 
such like substances, Henry Simon, St. Peter’s-square, Manchester.—A 
communication from Friedrich Schiffner, Obercassel, Germany. 

622. Improvements in CenTRIFUVGAL BotTine Macurygs, Gerard Wenzes- 
laus von Nawrocki, Koch Straase, Ber! y.—A communication 
from Ferdinand Feistel, Berlin, Germany. 

623. Impr ts in and cted with Ovens used in the baking of 
bread, biscuits, and the like, Thomas Vicars, sen., Thomas Vicars, jun., 
and James Smith, Liverpool. 

625. Improvements in ;Furnaces for smelting and melting ores and 
metals, Josiah Swain, Oldham, Lancashire. 

627. Improvements in the construction of PaveMENTs, more especially 
applicable to wood pavements for streets, James Kerr, King William- 
street, London. 

629. Improvements in or connected with Tramway and other Loco- 
MOTIVE Enarnes, parts of which improvements are also applicable to 
other similar purposes, Henry Hughes, Leicester. . 

631. Improvements in the Firrines of Wispow-FRaMeEs and their SasHEs, 
and in the ventilation of buildings thereby, Thomas Robb, G Ww, 
Lanarkshire, N.B., and Joseph Sawers, Paisley, Renfrewshire, N.B. 

633. Improvements in the TREaTMENT of Orrs and Resipvat Propucrs 
containing zine and zine lead, silver or copper, severally or combined, 
and in the recovery of zinc and other metals therefrom, 
Maxwell-Lyte, Scientific Club, Savile-row, London. 

635. An improved mode of and apparatus for Poncutna Metat PLATES 
to be used as gasholder top sheets, Leonard Clayton and Lawrence 
Cc , Hunslet, near Leeds, Yorkshire. 

637. Improvements in machinery for PREPARING, SPINNING, and DouBLING 
Cerron and other fibrous materials, James Higgins and Thomas Scho- 
field Whitworth, Salford, Manchester.—15th February, 1877. 

645, Certain improvements in Ancnors, Samuel Taylor, the Thorns, near 
Brierley Hill, Staffordshire, and James Butler, Quarry Bank, Staff 





‘ord- 
649. Improved method of Treatinae Nicket and Copatt ORES, and in 





cpnensine connected therewith, Jacob Levi Montefiore, Great Win- 

-street, London,—A communication from Edward Levi Monte- 

fiore, Rue de ja Victoire, Paris.—16th February, 1877. 

658. Improvements in ELecrric Bett InpicaTor and Tuer Derecror, 

Alfred George Stockwell, Prospect-row, Woolwich, Kent. _ 

655. Sugveveneate in the method of ArracHinG REE Ls to FisHinG-Rops, 
John ulhall Corbet, Delgany, Wicklow, Ireland. 

657. Imp’ nts in the arrang t and construction of Gas Sroves 
and utensils to be used therewith, and for other Doxa we Charles 
Henry Green, Gresham House, Old Broad-street, London.—A communi- 
cation from Edward Benson Cox, Brooklyn, New York, U.S. 

661. An improved Compixep Broocn and CuaTeLaIxe or Device for 
carrying materials used in knitting and other similar work, James 
Chisholm, Edinburgh, Midlothian, N.B.—17th February, 1877. 

665. Improvements in FusisLe Pivues for steam generators and other 
apparatus, Henry Hiller, Manchester. 

667. Improvements in the manufacture of Bricks, Tires, and other 
BuiLpixe MarertaLs, and in the utilisation for that purpose of various 
—— matters, David Basil Hewitt and George Edward Davis, Man- 
chester. 

669. Improvements in Turnip-torpinc and Taming Macuixzs, John 

righam, Berwick-on-Tweed, N.B. 

671. Improvements in apparatus for WasHine CLorues and other similar 
articles, Thomas Redmayne, Sheffield. 

675. Improvements in the construction of a tus for Decantixc and 
| evenness WinE, beer, and other liquids, Jean Dollheiser, Cologne, 

ermany. 

677. Improved means for Utttistxe the Waste Heat discharged into the 
chimneys or flues of Bessemer converters, Alexander Wilson, Sheffield. 

679. An impreved machine for DisinrecraTine O11 and other SzeEps, 
Harrison Holt, Hull, Yorkshire. 

681. Improvements in CanDLEs, Absalom Elijah Webb, Islington, London. 
—19th February, 1877. 

683. Improvements in or relating to the Startinc and Worxtne of 
ConpDeEnsINnG Enoines for winding and other purposes, John Scarisbrick 
Walker, Wigan, Lancashire. 

685. Improvements in BREECH-LoaDING GuNs, Fortune Lewis Bailey, 
Southampton-buildings, London. 

68/7. Improvements in Locks or Fastentneos for securing the lids to the 
bodies of gas syphon boxes and other similar cases or coverings, William 
John Russell and Robert Wilson, Croydon, gs € 

691. Improvements in Exvecrric TeLecrapHs, Johann Carl Ludwig 
Loeffler and William Henry Paget Higgs, Queen Anne’s-gate, West- 
minster. 

693. Improvements in the manufacture of Bricks, T1Les, and other like 
articles, and in the machinery or Te employed therefor or 
connected therewith, John Craven and Benjamin Craven, Wakefield, 
Yorkshire. 

695. Impr ts in y for Ricetne or Dovusuixe TextTiLe and 
other Fasrics, Charles Heap, Caldershaw, Rochdale, Lancashire. 

697. Improvements in the Urtitisation of the SurpHur contained in 
vat or soda waste, and in rendering the latter inodorous and preventing 
the nuisance arising therefrom, David Basil Hewitt, Manchester. 

699. Improvements in the construction of Rearpinc and Mowixc 
a, Alexander M‘Gregor, Leigh, Lancashire.—20th February, 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

706. Improvements in Gas Stoves, Walter Marsh Jackson, Providence, 
Rhode Island, U.S.—2l1st February, 1877. 

725. An improvement in Composition ALtoys, Charles Denton Abel, 
Southampton-buildings, Chancery-lane, London.— A communication 
_ Frank Raymond, Greenville, South Carolina, U.S.—22nd February, 
1877. 


726. Improvements in GasmeTers, Samuel Johnson, Wood Green, 
Middlesex, and Richard Burton, Clerkenwell, London.—22nd February, 
1877. 

744. Improvements in Spinninc Macurnery, Elisha Harris, Providence, 
Rhode Island, U.S.—23rd February, 1877. 

768. Improvements in PoRTABLE WasHsTanDs, Alexander Melville Clark, 
Chancery-lane, London. — A communication from Heury Augustus 
Richardson, New York, U.S.— 24th February, 1877. 

783. Improvements in the manufacture of BrusHEs and Brooms, and in 
machinery and apparatus employed therein. Auguste Marie Gustave 
de Mont and Jean Victor Gane, Paris.—26:h February, 1877. 











ni 














Patents on which the Stamp Duty of £50 has been Paid. 


803. METALLIC CARTRIDGE Cases, Thomas Richard Bayliss, Birmingham 
—4th March, 1874. 

832. Screws, George Hookham, Birmingham. —6th March, 1874. 

884. BREECH-LOADING REPEATING FIRE-ARMS, Bethel Burton, Brooklyn.— 
11th March, 1874. 

743. Brick-MaKiNG, &c., Jonathan Dumbleton, Pinfold.—23th February, 
1874. 

748. BRICK-MAKING Macutnes, William Steven, Glasgow.—2Sth. February, 
1874. 
867. CHANELLED or Hoxry-comBeED Iron, applicable for Hi ES, &ec., 
Bristow Hunt, Serle-street, Lincoln’s-inn, London.—10sh March, 18714. 
1091. Raitway Burrers, George Turton, Hanover-street, Sheffield. —28th 
March, 1874. 

755. CENTRIFUGAL Draininc Macuines, Hugh Walbridge Lafferty and 
Robert Lafferty, Gloucester, New Jersey.—2ad March, 1s74. 

772. CENTRIFUGAL Macuings, Saint John Vincent Day, Buchanan-street, 
Glasgow.—3rd March, 1874. 

774. Ponts, Crossincs, and Sicnats of Raitways, Robert Burn, jun., 
and Leopcld Joseph Green, Epsom.—3rd March, 1874. 

795. Sewinc Macuines, Nahum Salamon, Ludgate-hill, London.—4th 
March, 1874. 

818. CompraTion Locks, Henry Clark, Baltimore, Maryland.—ith March, 
187: 


74. 

885. Manures, John Henry Johnson, Lincoln’s-inn-fields, London.—11th 
March, 1874. 

893. Stops of Orcans, John Henry Johnson, Lincoln’s-inn-fields, London. 
—12th March, 1874. 

758. Heatine the Feep-waTer in Locomotive Steam Enotnes, Charles 
Albert Shaw, Fremont-street, Boston.-—-2nd March, 1874. 

783. Licntine of Buitpines, &c., Thaddeus Hyatt, Gloucester-gardens, 
Hyde Park, London.—4th March, 1874. 

811. SELF-acTinc Mutgs, John Clegg, Oldham,—5th March, 1874. 

794. Metatiic Packine for Prstons, Eustace Wigzeli, Joseph Pollit, and 
William Mellor, Sowerby Bridge, Yorkshire.~ 4th March, 1874. 

843. Suips’ CapsTans, William Clark, Gateshead-on-Tyne, and Edmund 
Walker, London-street, London.—7th March, 1874. 

1175. WATER-CLOSETS and Taps, Edward Pearson, Old Kent-road, Surrey. 
—4th April, 1874. 








Patents on which the Stamp Duty of £100 has been Paid. 


630. TREATMENT of Towns and Domestic Reruss for Sanirary Purposes, 
James Conyers Morrell, Leyland.—3rd March, 1870. 

607. TREATMENT of SEWAGE, David Forbes, York-place, Portman-square, 
London, and Astley Paston Price, Lincoln’s-inn-fields, London. 2nd 
March, 1870. 

642. GENERATING Gases for EXTINGUISHING Fires in Mines, &c., Thomas 
Atkins, Watford.—4th March, 1870. 

644. Moutpine Bricks, Tites, &c., James Alexander Matthews, Runcorn, 
Cheshire.—ith March, 1870. 

652. MACHINERY FOR TwisTING, CoMPRESSING. and ROLLING Tosacco, 
Elijah Robinson, Charles Frederick Robinson, James kdward Hyde 
Andrew, Stockport.—5th March, 1870. 

1004. ELecrric TELEGRAPHS, Cromwell Fleetwood Varley, Beckenham, 
Kent.—Sth April, 1870. 





Notices of Intention to Proceed with Patents. 


4065. Harvestinc Macmines, Wi'tiam Robert Lake, Southampton-build 
ings, London.—A communicativa from Cyrus eCormick. J 
4066. HaRvEsTING Macuinzs, William Robert Lake, Southampton-build- 

ings, London.—A communication from Cyrus H. McCormick. 
4073. Burren Hoops for Pir Tuss, &c., Robert Ramsey, Carlin How, 
Brotton.—2lst October, 1876. 
4088. STRETCHING Boots and SHors, George Walton, Newton Heath, 
Manchester. . 
4100. HarvestTiInc Macuines, William Robert Lake, Southampton-build- 
ings, London.—A communication from Cyrus H. MeVormick.—23rd 
October, 1876. 

4105. ATTACHMENT to Skates, William Watts, Manchester. 

4108, CuTtine and Spiitrine Woop, Thomas Jeffery, Dorking. - 

4119. Huctina, Pouisutne, and Cieansina Grain, &ec., John August 





Arnold Buchholz, Ra’ rt-square, Hammersmith, London.— 24th 
October, 1876. : 

4129, Curtin and Dressine Rock, William Sides and Gilmour George 
Rayner, Bootle. 


4130. Heatine a Ng ys ae gy the Frep-waTer of Steam BorLers, 
illiam Sambrook, Liverpool. 

4134, Sprvntno Mutes, John Brown and Ham Woodcock, Huddersfield, 
Yorkshire. 

4135. Drawine, Twistrxc, and Dovsiixe Fisres, John Brown, Williant 
Dean, and Arthur Orrah, Huddersfiela, )Yorkshire. 

4138. Omine or Lusricatine the AXLE Boxes of RoLuer Skates, Henry’ 
Thomas Davis, Brindley-street, Lewisham High-road, Kent. 
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4142. Iypicatine the Numper of Revotutions PerrorMepD by WHEELS, 
Thomas Dunn, Threadneedle-street, London. 

4146, Fisn-ptates for Raits, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Hjalmar Bergman.—25th October, 
1876 


76. | 
4152. Hearine Kitns or Ovens, Richard William Binns and Charles Fergus | 


Binns, Worcestershire. 
4154. Looms for Weavina, William Robert Lake, Southampton-buildings, 
London.—A communication from Robert J. Guelcher. 
4157. Postace and Suiitar Stamps, William Robert Lake, Southampton- 
buildings, London.—A communication from William Wallace Bierce. 
4162. Larues for Woep Turnina, Edwin Silver, Reading.—26th October, 
1876. 

4173. TaBLes or Apparatus for Pcavine BILLiaRDs, John Marsden, Lan- 
cashire. 

4179. SILk-wINDING Macatvery, James Englebert Vanner, Coleman- 
street, London. 

4187. Sewine Macutnes, Francis Whitehead, Crayford, Kent.—2sth Octo- 
ber, 1876. 

4189. Vessets for Converine or Srorinc Corrosive Liquips, John Boyle 
Lindsay, Irvine, Ayrshire. 7 


4193. Banps or Corps for Driving Macurxery, Samuel Townsend, Der- | 


went Villas, Grove-vale, East Dulwich, London.—30th October, 1876. 

4204. Fornaces for Drcomposine CuLoripes of Potassium, &c., George 
Dryden Mease, South Shields. 

4207. Guass Gauoes, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Louis Ingermann. 

4215. Wrovcst Mera. Ptates for Bearine Loans, Charles Denton Abel, 
Southampton-buildings, London.—A communication from Martin 
Georg Mitter and Carl Ludwig Wesenfeld.—3lst Qctoder, 1876. 

4218. INEXTINGUISHABLE and SeLr-iGNiTinc DANGER FLares for RAILWAY 
and other Purposes, Nathaniel John Holmes, The Hall, Primrose-hill- 
road, Regent's Park. 

$226. Winpinc and Maxine up Sewinc Tureap for Use or Sare, John 
Clark, Paisley. 

4231. Buckie Tonous, Peter Macquay Birmingham.—lIst November, 1876. 

1236. Paper Purr and CarpboarD, Francois Antoine Kieffer, Paris. —2nd 
November, 187%. 

4252. Comsrse Woot, <c., Christopher Bradley and John 
Bradford. 

4258. Instruments for Gstarninc Ricut ANGLEs, & 
Spiller Watkin, Woolwich, Kent.—3rd November, 








~ 





4270. CurTinc Screws, William Robert Lake, Southampton-buildings, | 


London. — A communication from Louis Bollmann.—4th November, 
1876. 

4289. TeLEscorrs, Adolph Moser, Southampton-street, Strand, London.— 
6th November, 1876. 


4308. Macuinery or Apparatus for Maxine Sxkers, &c., William Illing- | 


worth and Carl Zeidler, Bradford. 

4308. Ece Boxes or Cases, Henry Edward Newton, Chancery-lane, Lon- 
don.—A communication from Andrew Henry Lucas, Leland Frederick 
Prince, and Richard Litton Edwards.—7th Noveimber, 1876. 

4351. PsrrorkatTinc Paper or other like Mareriats,. Edwin Thomas 
Marler, Farringdon-road, London.—A communication from William 
Braidwood, Lewis Francis, and Cyrus Horton Loutrel.—10th November, 
1876. 

4388. Hansom Cans, Frederick Shanks, Great Queen-street, London.— 
13th November, 1876. 

4412. Dryie Sueps, &c., William Frederick Beart, Arlesey Siding, Bal- 
dock.—1lith November, 1876. 

4467. AGRICULTURAL ImrLemMeEnts for Ripcinc or Moutpine, &c., Edward 
Paget Gillam Headly, Austin Hill, and Thomas Warden, Leicester.— 
18ta November, 1876. 

4489. Meratiic Bepsteaps and Cots, Charles Walker Terr, Birmingham. 
—20th November, 1876. 

4503. Decorative Movutprnes, &c , Frédéric Stevens, Paris. —21st Novem- 
ber, 1876. 

5464. Se.r-actinc Macuivery for Storprinc Weavinc Looms, Léon Frey, 
Guebwiller (Alsace).—25th November, 1876." 

4695. WorkinG Raliway Sionats, Robert Burn, jun., Epsom, Surrey.— 
5th December, 1876. 
130. Vatves and Tars, 

ary, 1877. 

227. Water-cLosets, William Pawson, Westgate, Grantham. 

229. Connectisc Links for Cuawns, Alexander Melville Clark, Chancery- 
lane, London.—A communication from James Mann.—lith January, 
1877. , 

256. Rack Putters, Frederick Arthur Harrison and’ Charles Priestland, 
Birmingham.—19th January, 1877. 

321. Uruismnc the Heat GENERATED in Bessemer STEEL CONVERTERS, 
Arthur Cooper, Ivy Cottage, Industry-road, Darnall. 

322. Ccrrine Learuer Srrappinc forjJouts, William Frederick Bate- 
man, Low Moor, Yorkshire.—z5th Janwary, 1877. 

444. SutpHipe of Sopium, &c., Walter Weldon, Abbey Lodge, Merton, 





er, 





urrey. 

445. Lininc Furwac 
—2nd February, 

469. Horserakes, &c., Edwin Henry Tooley, Dunstable.—3rd February, 
1877. 

482. Urinistnc or TrEaTinG CERTAIN Ores or Restpvuary Oxipes of Iron, 
Robert Main, Coatbridge. 

488. TREATMENT of Sewace, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Emile Barrault. 

490. Rarsinc Scarrotpixc, &c., Joseph John Lish, Scottish-chambers, 
Grainger-street West, New 2astle-upon-Tyne.—ith February, 1877. 

508, SacchariFicaTion of Rice, &c., Thomas Frederick Henley, Saint 
George’s-square, via, London.—6th February, 1877. 

543. Apprmions to Lapres’ Boots, James Dean, Derby.—sth February, 

+i. 

553. Fretnc Foc Sicnats on Lives of Ramway, Frederick George 
Myers, Kettering.—9th February, 1877. 

591. PREPARING ScrFaces or Pirates for Printixc Music and other 
Pristep Matter, Michael Alissoff, St. Petersburg, Russia.—12th Febru- 
ary, 1877. 

596. Propuction of Picments, Peter Cannell Bunn, Stoke-Ferry, Norfolk. 
—13th February, 1877. 

690. CrecuLark Macuines, Henry Clark and Samuel Clark, Loughborough. 
—l4th February, 1877. 

620. Fixep and PortTaBLe Fioorixe and Lever Surraces, Horatio Henry 
Udall, Chilwell. 

21. Crusnine Ore, <c., Henry Simon, St. Peter’s-square, Manchester.— 
—A communication from Friederich Schiffner.—15th February, 1877. 
691. Evectric TeLecrapus, Johann Carl Ludwig Loeffler and Richard 
William Henry Paget, Queen Anne’s-gate, Westminster, London.—20th 

February, 1877. 

706. Gas-stoves, Walter Marsh Jackson, Providence, Rhode Island.— 
Qist February, 1877. 

744. Sprnnusc Macnivery, Elisha Harris, Providence, Rhode Island.— 
23rd February, 1877. 

768. PortaBLE Was#-sTaNps, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Henry Augustus Richardson.—24th 
February, 1877. 





s, Walter Weldon, Abbey Lodge, Merton, Surrey.-—- 





All persons having an interest in opposing any one of suck applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents within twenty-one days after 
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Crvit. AND MEecHANICAL ENGINEERS’ Soctery.—At the meeting 
of this society on the 1st inst., a paper on ‘‘ Joints in Woodwork ” 
was read by Mr. Henry Adams, A.1.C.E., M.I.M.E., and lecturer 
on engineering at the City of London College, Leadenhall-street. 
The author described, and illustrated by upwards of one hundred 
— and drawings, most of the joints used in carpentry, joinery, 
be, 


Campbell, 


c., Henry Samuel | 


&c., Joseph Breeden, Birmingham.—1l0th Janu- | 


| . 
ABSTRACTS OF SPECIFICATIONS. 

| Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents, 


| 2800. Hooxs anv Covuptinas, B. J. Coleman and F. J. Bird. —Dated 8th 

' July, 1876. 

| Inone form of hook the swell at the back is slotted and carried by a 
main stem, the stem of the hook itself being held in hooking position by 

a collar which grasps it on the main stem. ‘Turning the collar releases 

the small stem through a slot and the weight suspended drops. In 

another form the hook is formed of two parts together making an eye, 
each part having a lever stem jointed to a second pair of levers, which 
hold the hook parts together so long as a collar grasps their ends. 

| 2801. Mowers anv Rearers, £. J. Coleman and F. J. Bird.—Dated Sth 

July, 1876. 

This consists in using a large fluted wheel attached to the driving road 
wheel, the flutings being of a semicircular or similar section. An escape- 
ment motion or a rocking lever carrying rollers at its ends, which alter- 
nately rise to the top and dip to the bottom of any two cogs or flutes, 
and thas by means of connecting rods give the kuife a reciprocating 
| motion. 

2802. Ore Coat Tauck Bearinos, A. Baird and G. McPherson.--Dated 
10th July, 1876. 

This relates more particularly to oiling the journals of coal hutch axles, 
the bearings being opened at the bottom. Four oil vessels are fixed at 
such distances apart transversely and longitudinally as to be directly 
under the bearings of these small trucks. These are mounted ona table 

| carrying a piece of tramway, and each vessel is fitted at the lower side 
| with a stuffing-box, through which drops a vertical rod carrying at the 

top a cavity, and at the lower end an eye by which it is jointed to a 

treadle frame, with which all four vertical rods can be simultaneously 

raised and the spoon tops made to throw some oil on to the journals of 
| the truck brought immediately over them. 
| 2808. Sasu Fasrenrnos, J. Gree -Dated 10th July, 1876. 
{ ceeded with.) 

This consists of a bolt socket fitted with a dropping bar working 
loosely in slots and connected with an outer stud pin or ring. The box 
| for the bottom sash bur contains besides the bolt a lever bar, both 
| governed by a spiral spring. The lever bar has a stud head, the front of 
which, when the bolt is out of use, projects between the top and the 
bottom sash bars. The other end of the lever bar is wedge-shaped, 
emerges through a slot, and is made to lift in a movable latch piece when 
pressure is applied to the stud head. To the extremity of the bolt shaft 
which is in the room a handle or ring is attached, by pulling which and 
raising the bolt bar the window can be opened. 
JRING NEEDLES AND KNIrTinG Prns, 














wood, - (Not pro- 


R. Bennet.—Dated 10th 






consists essentially in packing the needles or articles made 
of lengths of wire in a bag of canvas, together with emery, and subjecting 
the package to a rolling motion under pressure. The invention relates to 
machinery for effecting this process, and consists in mounting a large 
cylindrical drum upon a horizontal axis, to which rotary motion is com- 
municated. Around this drum is arranged a series of small rollers, of 
same length as the drum and adjustable to it. These small rollers are 
arranged in pairs, and the packages are placed between the surfaces of 
each pair and the drum, so that the rotary motion of the latter is com- 
municated to the package kept under pressure by the small rollers which 
also revolve. 

2805. Furnaces rornJMakine Curomates, J. Mactcar.—Dated th July, 

1876 

| This relates to horizontal circular revolving pan furnaces used for the 
| decomposition of chrome ores, and consists in providing for the with- 
| 
| 
| 
} 





drawal of the charges of material down thruugh the centre of the furnace 
bottom. The discharge opening and closing valve consists of cylindrical 
aperture through the bottom and lining, a similar, but larger opening 
being also formed in the roof, and of an iron cylinder jacketed with fire- 
| clay, which, resting on the bottom, closes the discharge aperture. The 
| fire gases are led into the furnace space bet n the revolving bottom 
and roof through openings at one side | flues, separated a short 
distance from each other, stirring apparat arranged in that part 
of the furnace space between the f The stirring apparatus 
described consists of an arrangement in which a row of vertical spindles in 
a radial plane are carried in a frame, fitted so that it can be lowered or 
raised by the spindles revolving in opposite directions and carrying 
prongs at their lower ends, and the circles described by these intersecting 
each other in the stirred material. 
2806. Corron Macurnery, S. Crossley.—Dated 10th July, 1876.—( Not pro- 
ceeded with.) 

This relates to the construction of the grids used in openers, scutchers, 
&c., for collecting the dirt which falls from the cotton as it passes through 
the machine. It consists mainly of a box, across which runs transversely 
a series of bars set a short distance apart, and supported at their end by 
notched racks in the box. An inclined grating is thus formed at the top 
of the box, the cotton passing over the former and dirt dropping into the 
latter. Every fifth or sixth bar is made the full depth of the box, di-.id- 
ing it transversely, by which the dirt is prevented from rolling to one 
end of the box and choking. 

2807. Biocks ror Buitpvrine, J. Woodhouse.—Dated 10th July, 1876. 

Concrete blocks of a rectangular form are moulded with a half round 
groove extending entirely around the middle of the top, bottom, 
and end faces, so that when the blocks are laid together the walls will, 
by the conjunction of the grooves in the adjacent blocks,.be pierced from 
top to bottom, aud end to end, with a number of horizontal and vertical 
tubular cavities which intersect each other. The blocks are also pierced 
by a flat horizontal rectangular hole in their centre of figure. 

2808. Cuarcine anv Firinc Heavy Guns, £. C. Smith.—Dated 10th July, 
1876. 

The charging apparatus is a development of patent No, 346, January, 
1876. One form of the apparatus consists of a series of cylinders, one 
within the other, forming a pneumatic telescope, which is carried on 
levers vibrating on trunnions near the muzzle of the gun, and which 
bring the telescopic piston of cylinders opposite the muzzle when required 
for loading. Within the outer set of cylinders is a smaller set, into 
which compressed air is admitted from the larger cylinders when it is 
required to withdraw the piston after loading a charge. Several other 
methods of loading are described, some of which consist of articulated 
cog racks, ropes, or chains, eoiled up in one or two cylinders, and which 
are worked out by pinions and suitable gear when needed to press a 
charge home. The invention with reference to firing consists in dispens- 
ing with the vent and vent piece, and in igniting the charge by an electric 
spark, one or mare grooves being made in the surface, or in the rifle studs 
of the projectile, in which electric conductors are placed. 

2809. CLoc Buiocks, R. J. Jones.—Dated 10th July, 1876. 

This consists in an arrangement of revolving cutter for chamfering 
and grooving the edges of ciog blocks, wherein the edge of the upper 
leather is laid and nailed. 

2810. Stream Enotes, £. J. Coleman.—Dated 10th July, 1876. 

This invention consists of two parts: First, the governor and cut off ; 
and Secondly, the arrangement and form of cylinder, jacket, chest, &c. 
The governor consists of a pair of double lever arms, the two arms of 
each of which form two sides of a right angle. Each arm is pivoted at 
the elbow, and mounted in the driving pulley of the engine, one arm 
being normally parallel with the crank shaft—on which the whole is 
fixed—and the other at right angles thereto. The former are weighted 
and the latter are in connection with an equilibrium throttle and cut-off 
valve, which constantly tends to open by the pressure of a spring. The 
governor itself is very like that used in the Westinghouse train speed 
| indicator, illustrated by us at the commencement of the present year. 























» | The small engines to which this governor is applied are fixed on the top 


| of a vertical boiler by means of a cast iron hollow bed plate, forming at 
the same time an annular hot water heater, the concavity in the centre, by 
which the annular formed space is procured being occupied by the 
cylinder, by which, the author says, it will be kept hot enough, and 
will not become worn by the dryness which attends placing cylinders in 
smoke-boxes. 

2811. Sream Cuttivation, 7. R. H. Fisken.—Dated 11th July, 1876. 

This relates to tLe construction of balance implements, and has for its 
object the construction of balance ploughs, &c., suitable for varied 
numbers of furrows or work at reduced cost, and consists in the con- 
struction of the frames of ploughs, &c., in three parts, the middle part, 
upon which the travelling wheels, «c., are fixed, being permanent, and 
adapted for use in combination with various end parts, the latter being 
removable and interchangeable, and fitted with the necessary ploughing 
or scarifying ies and wearing parts. One steam plough may thus 
have parts by which it may become a two, three, or four-furrow plough, 
or may be a cultivator or scarifier. 


2812. Cicar Cases, H. W. Dee.—Dated 11th July, 1876.—(Not proceeded 
with.) 


The object is to effect a tighter closing of cases, purses, &c., than 
hitherto. It consists in fitting in recesses in one half the case, springs, 
catches, or bolts, to engage with corresponding studs in the other half 
when the two are brought together. By this means cigar cases can be 
opened easily by one hand by pressing both sides or ends simultaneously. 
2813. Lamps anp Lamp Stoves, £. A. Rippingille.—Dated 11th July, 

1876. 

This consists in improvements in inventions comprised in patent 
No. 2604, September, 1872 ; No. 9240, March, 1874; and No. 4187, Novem- 
ber, 1875 ; and relates to lamps and lamp stoves, and refers to improve- 








ments in the cone and cone plate of lamp stoves in the mounting of the 
same. These are stamped out of iron and tinned. To the cone plate 
descending lugs are fixed which work on a fixed axis, carried by standards 
fixed to the reservoir. The invention also relates to lamp stoves, in 
which the inner chimuey is dependent from an upper division plate in 
the body of the stove, and instead of fixing the cone to the lower part 
of inner chimney, itis made to slide within it—the opening in the chimney 
through which the cone is passed by a plate fixed to the cone. The 
invention also refers to various points connected with heating baths by 
lamps, and preventing loss of heat, &c., and also consists in modifications 
in fountain reservoirs, and to modifications for facilitating the lighting 
and trimming of oval or fat wick burners. 
2814. Comrounp Pumprine Escines, MH. Davey.—Dated 11ih July, 1876. 
This relates to the construction and arrangement of compound pump- 
ing engines. The two cylinders are placed side by side and the pistons 
of each connected to one arm of a bell-crank lever, the other arms of the 
lever being connected by a rod, so that the two pistons always move in 
opposite directions, The steam can thus be passed directly from one 
cylinder to the other at the same ends of the cylinders, so that short 
passages and simplification of the valves are secured. The admission of 
the steam and exhaust is from one to the other cylinder or to condenser by 
slides or double beat equilibrium valves. When the cylinders are double- 
acting two slides or six valves are employed. For working the slides or 
valves the differential gear, several times described and illustrated in 








Ine NEER, is employed. 
2815. Exrractine Zinc rrom Ores, J. H."Johnson.—Dated 11th July, 
1876. 


The principal object is to save fuel and labour by making the process of 
reduction continuous, and dispensing with muffies, thus generating and 
using heat where required instead of passing it through walls of clay. 
The process consists of, First, the reduction of the metal in the form of a 
gas. Secondly, the protection of metallic vapour from re-oxidation. 
Thirdly, the condensation uf metallic vapour to a liquid form. Fourthly, 
the removal of the residue of the ore and ashes of the fuel. These opera- 
tions are described, as also a condenser and furnace specially designed to 
carry out these operations, 
2816. Carrripces anp Exri 

1876. 

This consists of a “ central ignition obturator” to be applied to cart- 
ridges for military and sporting guns and for crdnance explosive projec- 
tiles, for conducting the flash of the cap to the charg Theinvention is 
said to comprise modifications of several well-known forms of cartridge 
cases, either wholly of metal or partly of metal and partly of cardboard, 
&c., and in the form and mode of fixing the cups therein, both with and 
without the intervention of papier mache or other wads or bases, In some 
cases the cup is held by ving it into the metallic case base, and in 
others it is held in by rivet it over. 

2817. Lenses, /. Couper and W. H. Richarvdson.— Dated 11th’July, 1876. 

This relates to lenses of the dioptric class, such as are moulded and not 
cut, and which are used for ships, mast head and railway lights, &c., and 
consists in increasing the diffusive power of such lenses by forming the 
several dioptric prisms surrounding the central convex portion of a 
gradually increasing thickness from the inner to the exterior prisms; thus 
a line touching the apices of the dioptric prisms and the axis of the 
central lens, across any diameter, is of a curved figure. The invention 
also consists in a method of making these lenses, relating principally to 
the moulds used. Instead of forming a complete circle when only a third 
is required, the mould is shaped that a quantity of glass only equal to 
the length of the lens required is moulded with a semicircular portion 
below and with outwardly inclined faces above, this construction per- 
mitting the block or plunger to be withdrawn from the mould as soon as 
the glass is set. While still hot, and when on the mould, a pair of guides 
is applied to the upper straight portion of the lens, which curve inwards 
the upper part e lens to quired extent. 

2812. Dressine Fiour, & Tho 
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osives, J. H. Johnson.--Dated 11th July, 


































any 1 
it pson and C. Lampitt.—Dated 11th 
s to the framing of the dressing reel. Instead of making the 
which the silk is stretched of solid wood, two parallel 
strips of wood are supported istances apart, the opposed faces 
of the strips being inclined, the inner face of one strip being inclined both 
from topand bottom toward the middle where the two inclined parts 
meet and form an obtuse angle with cach other. The inner face of the 
other strip inclines inwards from top to bottom, so that the base of this 
strip is broader than its top. Between the two strips inclined plates of 
sheet metal are fixed. The action of the reel made with ribs of this kind 
is such that, on the rotation of the reel the flour raised falls over the top 
edge of the just described strip, and is directed on to the inclined plates 
between the strips. Falling down these it is advanced longitudinally and 
passing from the plates it falls upon the inclined inner face of the second 
strip and is directed against the silk at the side instead of falling to the 
bottom of the reel. The invention is also applicable to purifying mid- 
dlings and dressing grain 
2819. Brosnes, J. Raper.—Dated 11th July, 1876. 

This consists in making and covering the block of hair and clothes and 
other brushes with a metallic covering, either plain or ornamental. 
2820. Taxk —Cans—ror On, &c., B. J. B. Mitls.—Dated 11th July, 1876. 

This relates to tanks for the use of retailers of kerosene, &c, and 
consists of a tank with a flat lid, part of which is fixed and part hinged ; 
A horizontal diaphragm forms a sink floor some distance below the lid, 
upon which funnels, &c., may stand. A pump is fixed in the can, the 
lower part of which is a flexible tube, so that the pump mayjbe raised 
when needed to lift oil into small cans, &c., and may then be pushed 
down so as to be below the can cover. 

2821. MAGNeTO-ELEcTRIC AND ELECTRO-MAGNETI\ 
—Dated 11th July, 1876. 

This consists of cylinder built up of segments of soft iron, each segment 
forming an arm and portion of the cylinder. The spaces between the arms 
are filled with insulated copper wire by winding it round the arms 
(which nearly fill the length of the cylinder), until each separate coil 
nearly touches—the wire being connected with a commutator on the 
cylinder shaft. 

S822. Grease Boxes, F. 
with.) 

This refers to oil boxes in which the oil is raised by cotton wick, &c. 
In this invention the oil box is isolated from the axle box, and the oiling 
is performed by a roll of plush hanging lightly against the axle. A grease 
box is also described in which a woollen plush roller hangs in the axle box 
and communicates the grease to the axle. 

2823. Rearine andj Mowine Macutnes, W. J. and C. T. Burgess.—Dated 
11th July, 1876. . 

This chiefly refers to an arrangement of gear by which one, none, all, 
ot any number of the rakes of a self-raker reaper may be made to act as 
dummies. The arrangement could not be described without the aid of 
drawings, but may be said to consist chiefly of an arrangement of cams 
on the shaft that carries the rake head and paths, which may be thrown 
in and out of gear while the machine isat work. A rocking shaft, which 
can be set to one or other of the cam surfaces, conveys motion to one of a 
pair of rake-head ring-paths, which is pivoted, so that by raising the 
side towards the platform of the machine, the rakes are made to act as 
dummies, as they are forced to follow a raised path 
2824. Gas Enoines, C. Linford.—Dated 11th July, 1876. 

This consists chiefly in converting the reciprocating motion of the piston 
of a gas engine inte a rotary motion by means of a friction wheel and 
pivoted friction pawl exactly similar to} that long used for working the 
feed rollers of vertical saw frames. It consists also in making a vacuum 
in the cylinder, by means of a pump worked by the engine itself, to draw 
off the unconsumed gas, &c., and “‘ whereby greater power is given to the 
eugine.” Methods of balancing the moving parta, lubricating the cylin- 
der, &c., are described, as is also a hollow piston fitted witha large volute 
spring supporting its cover. This spring ubsorbs the shocking effects of 
the explosion until the inertia of the piston, &c., is overcome, the work 
consumed in compressing the spring being given out as the piston, which 
is single-acting, rises. 

2825. Mactino, H. B. Barlow.—Dated 11th July, 1876. 

This relates to a communication from M. Galland, of Paris, for whom 
also patent No. 1988, June, 1874, was secured. A constant current of 
cool damp air is kept up through the barley in the damping cisterns, the 
vitiated air being discharged and fresh supplies through valves. 1 


This relat 
framing bars upon 


ut short ¢ 


Macurnes, G. Fannie. 


Wirth.—Dated 11th July, 1876.—(Not proceeded 


The 
damping cisterns are placed in sets, and the barley is moved from one to 
the other as fermentation progresses. The steeping and aérating vats 
consist of a charm.ber divided into a necessary number of compartments. 
The chambers in which the ventilating apparatus is placed are closed, so 
as to exclude atmospheric air, and the air currents employed are cooled 
and damped by passing through beds of wet coke. By means of the 
inventor’s arrangements, malting may be carried on all the year round. 

2826. Compinc Woot, J. Eastwood.—Dated 11th July, 1876.—(Not prog 

ceeded with.) 

The object is to push the wool or other fibre into the comb without 
dabbling or other brushes, and so to obviate the irregularity of the comb’s 
revolution, and facilitating the speeding of the combs. This is done by 
pushing the fibre from a reservoir of compressed air, or pushing it into 
the court by air from a blast pipe. A knife is used if air does not force 
the wool far enough into the comb. 

2288. Hoernc and Turnnino Turnips, J. T. M. Hircoch.—Dated 11th July, 
1876. 


This consists in the employment, for thinning or striking out turnips 
and other roots, of revolving cutters mounted upon longitudinal shafts, 
so that they revolve ina plane at right angles to the direction in which 
the machine travels, and thus strike the rows of plants fairly on the side. 
It also consists in oscillating the frame transversely and vertically, to 
give the hoes any desired motion between the rows. Any number of the 
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revolving or the fixed cutters may be lifted out of ground. Arrange- 
ments are mude for hoeing grain, for which a spring hook is used, by 
which the hoes may be separately raised out of work as they arrive at the 
headlands in hocing gores. 

2829. Marcupoxes, A, M. Clark.—Dated 11th July, 1876. 

The “ invention” consists in the application to fancy matchboxes of 
raised designs, produced either by embossing wrappers printed especially 
for the purpose, or by pasting embossed stamped designs separately pro- 
duced upon plain boxes or ornamental wrappers. A patent has been 
granted for this ‘‘invention.” 

2830. Jacquarp Frames, W. Benson and H. Hickton.— Dated 11th July, 
1876.—(Not proceeded with.) 

This consists in modifications of the slides or boxes and gauging bits, 
which enable a greater number of spring droppers to be used in the width 
without increasing the number of cylinders; it also refers to the con- 
struction of the fratie generally. Hach slide box is fitted with two pro- 
jections, each alternate slide having the projections on opposite sides, 
the slides being right and left-handed, The projections on the right-hand 
slide-box being placed between the projections on the left-hand slide-box, 
so that they form four points, from which the slides may be driven. 
2831. Warer Meters, A. M. Clark.—Dated 11th July, 1816. 

This is for measuring flow of water through pipes, and is continuous in 
action, being operated by pressure of the water. It consists mainly of a 
measuring cylinder closed at both ends, in which moves a cupped leather 
piston. A casing is attached to one side of the cylinder. A valve rod 
carrying valves for regulating the in and out-flow of water extends from 
end to end of the casing or chest, and is attached outside a stuffing-box 
to a lever at upper part of the apparatus, this lever being operated by the 
oscillations in level of the piston, and thus shifting the position of the 
inlet and outlet valves. The upward and downward movement of the 
piston is made to work a counter which indicates the flow of the water. 
28382 Bituiarp Marxino, W. Walton.—Dated 12th July, 1876. 

This consists in covering up all except one figure in each of several 
rows, by means of belts each with one hole. The belts travel over rollers 
which are operated by a ratchet, the key to which corresponds to the 
player's ball, 

2833. Rais anp Raitways, £. HW. Cradock.—Dated 12th July, 187.—({Not 
proceeded with.) 

This relates to agricultural, light, and clevated railways, and to electro- 
magnetic traction engines. It also proposes to acquire the sole right to 
add farm produce stores to railway stations and sheds, &c., for receiving 
and attending to cattle, ‘‘ with offices and other conveniences.” A form 
of cast iron mushroom sleeper with a chair on the top is described. The 
reason for abandonment of this patent is sufficiently evident. 

2834. Gerrinc Coat, 8. Marsh.—Dated 12th July, 1876.—(Not procceded 
with.) 

This is for getting, blasting, and breaking coal by bursting cartridges 
and by application of air, expansive earths, &c., so as to avoid use of 
detonating substances. Holes are bored in the coal and compressed air 
forced therein, or cartridges containing expansible substances, such as 
lime mixed with sulphuric acid, &c., are placed in the holes, and the coal 
broken away by the expansion of such material. 

2835. TooLnoipens, J. P. Smith.—Dated 12th July, 1876. 

This consists mainly of a bar slotted longitudinally at one end, with 
one long slot and a short one at right angles thereto, the latter carrying a 
wedge or key, by which the tool in the long slot is fastened in place. 
Slots are also made at various angles in the other end of the same bar, 
and the tool held also by a wedge in a second slot at right angles thereto. 
With the former form two tools, one for roughing and one for following 
and finishing, may be held, so that one passage over the work completes 
it. 

2836. Brick Kitns, J. and C. J. Foster.—Dated 12th July, 1876. 

The object is to simplify the construction of and reduce the cost of the 
work done by brick kilns. The flues from the bottom chambers are 
arranged to actin the direction of motion of the heated gases, so as to 
stop back draught and prevent the “ chicks,” caused by opening fresh 
flues to the chimney for each chamber, The heat is conducted into the 
external parallel chambers by an arrangement of dampers, which may be 
applied instantaneously, preventing the admission of cold air and obviating 
the necessity of entering the kiln. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue mills and forges of South Staffordshire and East Worcester- 
shire are doing a little less this week than last, Customers are 
mostly limiting the expression of their wants, in order to keep 
down the accounts payable at Lady-day. Nor are the inquiries 
much improved in respect of the export trade. A New Zealand 
mail delivered this week has brought some, but not many, orders, 
and there isa fair inquiry for a few South American markets, The 
foreign requirements relate mainly to sheets for galvanising, and 
to high-class bars. 

Prices have not suffered much alteration upon the week. The 
bars of the Earl of Dudley are £9 12s, 6d. for Round Oak common 
qualities, and those of Messrs. Barrows and of certain other lead- 
ing firms £9 per ton; medium kinds are from £8 10s. down to 
£7 5s., whilst common bars are down to £6 10s, First-class 
boiler plates cannot be bought at lower rates than £10 10s., though 
a good specification might be placed at 5s. under that figure. A 
less valuable kind may be. bought at from ten guineas down to 
£0 15s., but the difference in quality makes the higher priced iron 
the cheaper of the two, and so consumers have expressed themselves, 
**Monmoor ” plates at £10 10s. are better worth that price than 
“ Wright ” plates, by the same firm, at from £9 15s. to £10. A 
much greater proportion of the old ‘‘Monmoor” than the new 
“* Wright” brand in request demonstrates this, and is satisfactory 
as to the growing preference of leading boiler firms for iron of first 
quality. This tendency is seen in all the boiler-making centres ; 
for that which is the experience of one iron-making firm here is 
the experience of all. At the same time, a great deal of poor iron 
is being turned out at numerous mills ; but the quality is suitable 
to the purposes to which it is to be put. For example, the plate 
trade here is a growing industry, and there are instances in which 
tank plates, rolled in mills in South Staffordshire, are being deli- 
vered into London at under £9 10s. per ton, and they have to bear 
a freightage rate of 15s. per ton. Girder plates and angles are being 
turned out at equally low prices by a few makers. 

The reduction in the make of sheets consequent upon the 
stopping of a few mills, has slightly strengthened quotations for 
good singles in the localities immediately affected by the reduc- 
tion, as a few firms, who last week were booking orders at £8 15s. 
per ton, are now asking £8 17s. 6d. The instances are, however, 
exeptional, The bulk of the sheets which are now being sold 
change hands upon a shade easier terms than those of a week ago, 
though £8 5s. must still be reported as the minimum market quota- 
tion for merchant sheets. 

Pig iron of Staffordshire make is not quotably altered, but 
weaker prices from Cleveland influence unfavourably the prospects 
of the Staffordshire common iron trade. <A fair brand of melting 
iron is to be had at date for £2 15s. per ton, which is the figure for 
minimum mine forge iron of Staffordshire make; but a Stafford- 
shire forge pig of part cinder may be bought at as low as £2 12s, 6d. 
Nevertheless the all-mine of Messrs. Ward, Messrs. Addenbrooke, 
Messrs. Turley and similar firms, is mostly held for £4 5s., from 
which price best all-mine hot air pigs rise to £4 10s, and £4 12s, 6d. 
£5 10s. remains the quotation for the few cold blast pigs made in 
Staffordshire and Shropshire. 

Coke was much offered in Birmingham to-day—Thursday—and 
likewise in Wolverhampton yesterday; but it did not geners iy 
sell, The output of the Derbyshire ovens is diminishing, und 
washed Derbyshire coke is therefore strong at 17s. 6d. per ton. 
South Wales coke is abundant, and may be had at from 15s. to 
16s. 6d.—terms which the South Wales firms declare yield no profit. 

Coal keeps in very quiet demand, whether for manufacturing or 
for domestic purposes, and there is a gradually decreasing extent 
of employment at the pits, whether upon Cannock Chase or in 
the older mining portions of this district. At Cannock Chase 
13s. is the whoiesale price for best deep coal and deep lumps, 

r ton, loaded into boats, and for this coal 19s. 6d. per ton 

as to be paid by householders in Birmingham and Wolver- 
hampton. The Derbyshire, the Ruabon, and the Wigan firms 
are now pushing the products of their mines into Birmingham 
with varying results, 

The profits of coal mining in Staffordshire are greatly reduced 


by the eight-hour arrangement, which has so long regulated the 

working relationship of the colliers and their employers under the 

terms of the sliding scale. On Friday the meeting of coalmasters 
| passed the resolution which last week I intimated was likely. 
| The requisite six months’ notice has now been given for the termi- 
| nation of that agreement. The short hours observed at the 
| Staffordshire collieries place the proprietors of those collieries at 
a disadvantage, as compared with some other districts, ranging, it 
is affirmed, from 25 to 40 per cent. 

The accumulation of water in the disused pits in the Bilston 
colliery district is rising more rapidly than heretofore, a mutual 
arrangement for keeping on about three pumping engines, mainly 
at the cost of colliery owners whose working collieries are 
threatened, having ceased with February. 

A draft award for a rate for the drainage of mines in the Oldbury 
district has been made by the arbitrators appointed under the 
South Staffordshire Mines Drainage Act, and any person rateable 
according to the award may, if he thinks fit, appeal against it 
within two months. 

The petition for exemption from rating under the Mines Drainage 
Act, which had been presented to the Mines Drainage Commis- 
sioners by a large number of coalowners in the Bilston district, was 
on Wednesday declared by a committee of the Commissioners to 
be wanting the number of signatures required by the Act to secure 
exemption for the petitioners. 

The miscellaneous trades of Birmingham and the surrounding 
townships have not generally improved in the week. A few better 
orders have been received by the girder and bridge builders, mainly 
on account of India and South America, together with minor 
requirements expressed by the home railway companies ; but almost 
to the extent to which some concerns of this class have improved, 
certain others have found the work in hand fall off. Agricultural 
implements, such as harrows and rollers, are selling quite freely in 
some instances, and not unfrequently at lower rates than those 
current last spring. 

The edge-tool makers are in receipt of an urgency order from the 
Indian Government to supply a large number of tools of steel and 
iron to be used by the natives in the famine districts, for whom 
employment will be found upon the public works. The order com- 
prises 30,000 mamooties, 10,000 pickaxes—pointed with Gin. of 
steel—and about 20,000 stone hammers of steel, and of sizes rang- 
ing from 1lb. up to121b, The goods are to be delivered by the 
close of March, and the execution of that part of the order which 
has been placed in this district is being watched by two inspectors 
in the interest of the Government. 

Birmingham small-arms manufacturers are reasonably very much 
interested in the statement made in the House of Commons on 
Monday night by Mr. Gathorne Hardy. The Government had, he 
said, lent to India 30,000 Martini-Henry rifles, which would have 
to be replaced; and on April 1st this year they expected to have 
only 215.000, but on April Ist next year they would have 245,000. 
All the infantry and Royal Marines were now armed with the gun, 
and the remainder of the army would be equipped with it this 
year. Arrangements had been made for the manufacture of 
150,000 long bayonets for the Martini-Henry, and an experiment 
was going on with Martini-Henry carbines for the cavalry, and if 
it succeeded there would this year be manufactured 35,000. 

Certain classes of traders in Birmingham seem to believe in a 
further early reduction in the price of nickel. Local retiners, 
however, say that there is not the slightest probability of such 
an event. Nickel is now within about 5 per cent. of the lowest 
price it has touched for twenty years, for the nominal market 
quotation is practically disregarded. 

A second park, given by Miss Ryland to the people of Birming- 
ham, was formally transferred to the corporation of that borough 
on Tuesday. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


GENERAL complaints of depression continue to be made in every 
branch of trade connected with the iron industry of this district, 
and the market is still extremely dull with prices weak, outside 
brands again showing a downward tendency, while the inquiries 
in the market are of the most insignificant character. 

Lancashire pig iron shows no material change either as regards 

— or demand, makers being altogether unwilling to sell for 
ess than 56s. to 57s. per ton for No. 3 foundry, and 54s. 6d. to 
ds. 6d. per ton, less 24 per cent., for No. 4 forge delivered into 
the Manchester district ; but at these figures they are doing little 
or no business, as the supply of iron from outside districts offering 
here at much lower prices is considerably in excess of the present 
small requirements of local consumers. The chief Lancashire 
houses, however, have still sufficient orders on hand, from 
December last, both for hematites and common iron, to keep going 
the small number of furnaces in blast until the end of the quarter ; 
and, under these circumstances, they are not disposed to press 
sales by accepting lower prices, especially, as I have pointed out in 
previous reports, where their present rates leave no margin what- 
ever for any further reduction. Whether they will be able to 
command better prices than those now offered after the forth- 
coming quarterly meeting remains to be seen, but they prefer to 
take their chance, and are very firm in delivering orders at any- 
thing below the figures which I have quoted. 

Lincolnshire iron is offered for sale at about 57s. to 58s. per 
ton for No, 3 foundry, and 55s. 6d. to 56s. for No. 4 forge, less 
24 per cent. As there is no buying, these prices are little more 
than nominal. 

Middlesbrough brands of iron offering here continue very irre- 
gular in price. Job lots of foundry are being sold by merchants at 
52s. 6d. per ton delivered into the Manchester district. For G.M.B.’s 
the average quotations now range about 52s. 9d. to 53s. per ton 
for No. 3 foundry; 51s. 9d. for No. 4 foundry; and 51s, 3d. per ton 
for No. 4 forge; but for forward delivery iron could scarcely be 
bought at such low figures as these. 

The finished iron trade continues very flat; forge proprietors as 
a rule are only kept going from hand to mouth, and orders are 
being eagerly sought after. In exceptional cases Lancashire bars 
| delivered into the Manchester district can be bought at £6 15s. 
| per ton, but the ruling prices remain at about £06 17s. 6d. per ton; 
| the same for Middlesbrough and Sheffield, and about £7 per ton 
for Staffordshire bars. Middlesbrough puddled bars delivered here 
are quoted at £4 15s, per ton. 

The colder weather of the last fortnight has tended to brisken 
up the demand for round coal suitable for house fire purposes, but 
this has had no effect upon prices, and das the improvement is 
almost solely dependent upon the weather, it is not likely to be of 
more than a temporary character. Common coal for iron making 
and shipping purposes generally continues a complete drug in the 
market, and prices are weak and very variable. The better classes 
of burgy move off pretty freely at about late rates, but the common 
sorts which are plentiful are still being pushed on the market at 
very low prices, and this has a tendency to operate against the 
recent advance in the price of slack, which is only being maintained 
with difficulty in some cases, The latter class of fuel is, however, 
scarce, and as the inquiries from brickmakers come upon the market 
colliery proprietors will have no difficulty in obtaining good prices. 
The average pit quotations may be given about as under: Arley, 
9s. 6d. to 10s. 6d.; Pemberton four feet, 8s. 6d. to 9s.; common 
coal, 6s. 6d. to 7s. 6d.; burgy, 5s. to 5s. Gd.; and slack, 3s, 6d. to 
4s. 6d. per ton. 

The shipping trade is very dull. The foreign shipments are on a 
very limited scale, and are chiefly confined to cargoes for the West 
Coast of South America, whilst the coasting trade has fallen off 
fully 50 per cent. It is evident that colliery proprietors in other 
districts where they have the advantage of a lower rate of wages 
than is at present ruling in Lancashire, have succeeded in taking 
away a large portion of the legitimate trade of this district, and 
until the local coalowners can compete with them on equal terms, 
it seems scarcely possible that this trade will return. 











The usual monthly mecting of the South Lancashire and Cheshire 
Coalowners’ Association was held at Manchester on Tuesday, Mr. 
Clifford Smith in the chair, but the only business before the meet- 
ine sf any importance was a discussion with reference to railway 
matters, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE present state of trade indicates nothing but a prolongation 
of depression, There is very little new business to speak of. 
Quotations are nominally unchanged, but it must, we fear, be con- 
ceded that the tendency is towards still lower prices. 

At the weekly iron market, on Tuesday, the attendance of 
merchants and makers was up to the average, but it was reported 
that no transactions of any moment took place. While the market 
was being held, the following returns of the Cleveland Iron- 
masters’ Association, as to the make and disposal of pig iron for 
the month of February, were posted up and read with ‘eager 
interest :— 

Furnaces Furnaces Furnaces 


blowing. out. built. 
Total for February, 1877 .. Pe} 159 
Total for February, 1876 .. - 17 40 157 


MAKE OF PIG IRON, 
Port of M’brough. Total of District. 
Tons. Tons. 





Month ending 28th Feb., 1877 .. 109,107 170,370 
Month ending 28th Feb., 1876 . 113,139 167,801 
Month ending 31st Jan., 1877 -. 117.267 182,173 
Decrease upon January, 1877 .. 11,803 
Increase upon February, 1876 .. 2,569 
SHIPMENTS FOREIGN OF PIG [RON FROM PORT OF MIDDLESBROUGH, 
‘ons. 
Month ending 28th Feb., 1877... 12,132 
Corresponding month last year .. 17,881 
Decrease on Feb., 1876 5,749 
SHIPMENTS COASTWISE OF PIG IRON FROM PURT OF MIDDLESBROUGH. 
Tons. 
Month ending 28th Feb., 1877 80,643 
Corresponding month last year .. 31,012 
Decrease on Feb., 1876 369 j 


MAKERS’ STOCKS. 
Port of M’brough. Total of District. 
T 


Tons ons. 

Jan. 3ist, 1877 .. 89,077 170,346 
Feb. 28th, 1877 .. 101,329 180,431 
Increase upon Jan., 1877 .. 10,685 

STOCK IN WARRANT STORES. Tons. 

Jan. 31st, 1877 .. ideal 3 Sp sie ces ae bee 19,700 
Feb, 28th, 1877.. 19,800 
Increase upon Jan., 1877 .. 100 


With an increase in stocks over 10,000 tons, it was natural that 
the market should be very much depressed. It is generally 
expected that steps will shortly be taken to reduce the number of 
furnaces in blast, which now stands at 112 out of a total of 159 in 
the district. 

Since my last report a meeting of the creditors of Messrs. 
Anthony Harris and Co., of Middlesbrough, has been held at the 
Queen’s Hotel, Mr. David Dale in the chair. The liabilities were 
stated to be £40,173, and the assets £9261. It was agreed to 
liquidate the affairs of the firm by arrangement, with Mr. Water- 
house, of London, as trustee. 

On Saturday an inquest was held at Newcastle relative to the 
sad and serious accident in the engineering works of Messrs. 
Hawthorn, to which I called attention last week. It was shown 
that a block and pillar had been attached to the pillar that broke 
for the purpose of lifting an engine into a bogie, and that the 
lateral pressure had caused the pillar to give way. Thereupon, the 
jury returned a verdict to the effect that the accident had been 
caused by using the pillay for a purpose to which it was not in- 
tended it should be applied. 

Among the ironstone mines of Cleveland, the pinch of bad trade 
is beginning to be seriously felt. Most of the mines are now work- 
ing short time, causing the output to be greatly lessened, and the 
earnings of the miners tobe seriously reduced. The Skelton shaft 
mine of Bell Brothers is to be closed altogether, and in several other 
cases the number of men employed has been reduced. The average 
earnings of the miners of Cleveland will not now exeeed 5s, per 
day. As for the ore, although some six and a-half million tons 
are annually raised, it is difficult to determine its market value. 
Only a comparatively limited quantity of ore is free for sale, the 
great bulk of it being disposed of under contracts, the terms of 
which are known only to the parties immediately interested. It 
may, however, be taken as a fact, that very little of the Cleveland 
ironstone is now realising more than 4s. 6d. per ton, while a good 
deal of it is sold under that figure. 

At the shipbuilding works of Messrs. R. Dixon and Co., Middles- 
brough, where a vessel of 2800 tons burden has just been launched 
for Messrs. Hutchinson and M‘Intyre, of Newcastle, the men em- 
ployed in the yard have made application for an advance of 10 per 
cent. on their present wages. 

Messrs. Geo. A. Clough and Company, of the Vulcan Foundry, 
Stockton, are making several sets of machinery for working the 
Casson Dormoy furnaces about to be erected at the Wigan Rolling 
Mills, and elsewhere. <A firm in the Cleveland district propose 
adopting the Casson Dormoy furnace, with Clough and Ridealgh’s 
patent machine. The Weardale Iron and Coal Company carried 
out an elaborate series of experiments some two or three years ago 
with this furnace, and I believe the results were generally satis- 
factory. 

The Darlington Wagon Company have just received an order for 
the construction of 100 wagons for the North British Railway 
Company, and the North of England Wagon Company, whose 
works are at West Hartlepool, have received another order of 
similar extent. The wagon companies in this district have been 
doing as well as any trade going, and better, as a rule, than loco- 
motive engineers, who have been uncommonly slack. 

Owing to the very serious depression that still continues to pre- 
vail in the Durham coal trade, the executive of the Durham Miners’ 
Association are making a special effort to raise funds for the 
support of their unemployed members, and for that purpose they 
are holding meetings in different parts of the district. 

There is some talk of laying off other collieries in the county of 
Durham, and, among the rest, that of Thornley. There is no 
improvement in the appearance of the coal trade. The demand is 
restricted, prices are exceedingly unremunerative, and the majority 
of the pits woul pay their owners much better if they were laid 
off altogether. Coke is quoted at 9s. 9d. to 10s. 9d. af the ovens. 
Gas coal, house coal, and steam coal are without real change. The 
small or duff coal is accumulating to a large extent in the hands of 
the owners. 

The members of the North of England Institute of Mining and 
Mechanical Engineers made an excursion to-day—Thursday—to the 
Bearpark Coal Company’s works, near Durham. This is one of the 
most extensive and most modern of the Durham collieries. The 
inspection was a source of much interest to the members. After 
seeing over Bearpark, the members proceeded by breaks to the 
Langley Hill Colliery, where they spent some time, calling on the 
way at Ushaw College, to which they were allowed the privilege of 
access, 

It is impossible to speak of any new thing in the finished iron 
trade. Appearances are not favourable to the prospect of a speedy 
improvement, and meanwhile most of the works in the Cleveland 
district are doing little or nothing. The plate makers are not 
quite so busy as they were. Ironfounders are doing a tolerably 


fair trade, and the same remark applies to the makers of marine 
forgings. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 

Stvce I last wrote, an event, which has been expected for some 
little time past, has occurred, and may be taken to be indicative 
of what is coming in other directions before long. I allude to the 
difficulties of Mr. Samuel Witham, of the Calder Vale Ironworks, 
Wakefield, whose creditors met on Friday last at the Great 
Northern Hotel, Leeds, for the purpose of deciding what steps 
should be taken in the face of Mr. Witham being unable to retire 
his bills. At this meeting a statement of accounts was read by Mr. 
Deane, accountant, which showed liabilities amounting to some- 
thing over £80,000, with assets of about similar value. It was 
stated that the present depression of trade was the cause 
of the creditors being called together, and on behalf of 
Mr. Witham, a proposal was made to form the concern 
into a “limited ” company, or to carry the works on under inspec- 
tion, there being a valuable trade connection with a number of 
good orders on hand. The creditors, however, decline both these 
suggestions, and are stated to have decided that a petition in 
bankruptcy should be at once presented, at the same time nomi- 
nating five of their number to act as a committee in the matter. 
From what I hear, I am afraid that several other stoppages of one 
kind or other will have to be recorded within the next three 
months, and I should not be greatly surprised if some of them 
were in the coal trade. 

Since my last report was penned pig iron has been rather easier 
all round, both in respect of foundry and forge numbers. The 
current prices of ‘* Aireside seeds” are these :—No. 1, 54s.; No. 2, 
52s.; No. 3, 5ls.; No. 4, 50s.; forge, 50s.; M., 49s.; W., 48s.; all 
per ton f.o.r. at Leeds or Hunslet. North Lincolnshire brands are 
steady, at prices varying from 50s. to 60s. according to quality and 
brand. In Derbyshire and South Yorkshire kinds there is very 
little alteration, and no great quantity is changing hands in the 
open market here, although I believe several lots are going every 
week into other districts. In hematite pigs, too, it would appear 
thai the current activity of the Bessemer departments is insufficient 
to keep up quotations, inasmuch as I have this week to record a 
drop of not less than 5s. per ton in some brands. Maryport 
hematite No. 1 is now 70s.; No. 2, 67s. 6d.; No. 3, 65s.; No. 4, 
65s.; No. 5, mottled and white, 65s.; Bessemer No. 1, 70s.; No. 2, 
67s. 6d.; and No. 3, 65s.; all these figures being down 5s., and all 
less 24 for prompt cash. In Millom and other West Coast brands 
there is no change. 

At some of the principal North Derbyshire and South Yorkshire 
concerns the foundry departments are rather more fully engaged, 
two or three of them having recently secured some fair sized orders 
for gas, water, and steam-pipes, as well as for tubbing for lining 
colliery shafts. Pipes for waterworks purposes, with sockets and 
coated in the customary manner, can now be had at very low 
prices—indeed, I hear of recent purchases having been made at 
something like £5 per ton. 

There is a moderately steady— but by no means large—call for 
some classes of manufactured iron, notably bridge girders and 
girders for builders’ uses, with certain other sorts of constructive 
ironwork. 

Merchant iron is still in an almost utterly neglected condition, 
although some producers are offering bars at £6, and plates in pro- 
portion. free in trucks. 

At the Midland Ironworks, Masborough, the whole of the 
labourers have come out on strike against a proposal to lower 
their wages 10 per cent., from £1 a week. Some little incon- 
venience has resulted. At the Railway Wagon Works of Messrs. 
Harrison and Camm, near Rotherham, a dispute exists owing to 
the employers having notified a reduction of 3s. per wagon, by 
which amount the men were advanced some time ago, but which, 
the employers allege, was obtained by representations which they 
now find to be false. At several local collieries, too, there are 
disputes, but they do not in any case affect the course of trade. 

Amongst the companies’ transactions of the week I notice the 
declaration of a dividend of 74 percent. by the Eckington Water- 
works Company, of a dividend of 10 per cent. by the Stanhope 
Silkstone Colliery Company, of 74 per cent. by John Harrison and 
Company, Sheffield, and of 10 per cent. by John Round and 
Company. At the shareholders’ meeting of Brown, Bayley, and 
Dixon, at Sheffield, on Tuesday, very hopeful views on the position 
and prospects of the company were expressed, and Mr. C, B. 
Holland, managing director, said the present year had opened 
hopefully, the orders on the books being of considerable extent, 
and up to the present time there was a large increase in the 
amount of work turned out in the principal departments as com- 
pared with the corresponding period of last year. 

An extraordinary general meeting of the shareholders of the 
Universal Railway and Carriage Spring Company, Limited, was 
held on Monday, for the purpose of raising £6000 in debentures. 
The chairman expressed confidence in the future of the company, 
and several letters were read from railway companies approving 
the spring. It was decided to raise the required additional capital. 

At the latter end of last week the price of best coal at laeie 
was lowered from 17s. 1d. to 15s. 10d., and of seconds coal from 
15s. 10d. to14s. 7d. per ton. Inthis district all kinds of housecoal are 
extremely cheap, and steam coal is plentiful, but slack is getting 
extremely scarce and dear—a natural result of the limited output 
of large coal. 

Messrs. Newton, Chambers, and Co., of Thorncliffe, are closing 
their Newbiggin thin coal pit. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

WHEN my last week’s report closed there was some appear- 
ance of returning firmness in the warrant market, and this 
tendency continued till about the end of the week; but prices 
have again given way to the extent of about 6d. per ton. But 
while this has taken place a good business has been done, chiefly 
on the part of speculators, who consider that it will in the end 
turn out profitable for them to purchase and hold for some time 
at the present very low rates. There may be some reason for 
hoping that a favourable change may occur in the market before 
long, and the reasons for such an expectation are briefly explained. 
A very, indeed an unusually, large quantity of pigs is being con- 
sumed by home manufacturers, despite the fact that they now draw 
so great a proportion of their supplies from the North of England. 
What keeps the market in its present low state is simply and solely 
the great scarcity of foreign orders ; and the moment these begin 
to improve in bulk, there cannot be a doubt but that we shall see 
more activity and higher prices in the market. Prices of makers’ 
iron and of warrants have gone even lower than what may be con- 
sidered quite a safe point at which to operate, and the slightest 
tendency to improvement in the continental and general foreign 
demand would, it is believed, exercise a very animating influence 
upon the trade. Stocks of pig iron continue to increase, though 
not quite so rapidly as has been usual for a considerable time. 
The total quantity in Messrs. Connal and Co.’s Glasgow stores is 
now about 125,000 tons, and the average rate at which the stock is 
being augmented is about 1000 tons weekly. There is no change 
this week in the number of furnaces in blast, which is 119, being 
exactly the same as at this time last year. 

The warrant market was quiet on Friday with but a small busi- 
ness doing, at 55s. 14d. cash and 55s. 3d. one month in the fore- 
noon, and 55s. 2d. cash in the afternoon. On Monday the market 
opened a little firmer, and at a slight advance, which, however, 
was not maintained. In the forenoon business was steady at 
55s. 3d. cash and one month; but in the afternoon sellers gave way 
and 55s. 14d. cash and 55s. 3d. one month were obtained. Tues- 
day’s market was very quiet, with 1000 tons done in the forenoon 
at 55s. 14d. cash, there being no business reported in the afternoon. 
The market was very flat on Wednesday, with business at 
55s. 11}d. three weeks and 55s, cash. To-day (Thursday) the 








market has also been flat, with a small business at 55s, month 
fixed and 54s. 8d. cash. 

Some slight variations occurred on certain days in the prices of 
makers’ iron, but they have been too immaterial to occasion any 
alteration in the quotations. 

The shipments of pig iron from Scotch ports during the week 
ending the 3rd inst. amounted to 8630 tons, showing a decrease 
of 1014 tons as compared with those of the corresponding week of 
1876. At Grangemouth the arrivals of Middlesbrough pigs for the 
week were 4381 tons, being 191 tons more than in the correspond- 
ing week of last year. 

As will have been gathered from the introduction to this letter, 
the malleable works, as a rule, are very well employed. Specially 
favourable reports come from the important works at Mother- 
well. At the Mossend Ironworks, where the heaviest angle iron 
is rolled and capital plates are made, the demand for both has 
recently been very encouraging. There is also a good supply of 
orders for plates at the Clydesdale Ironworks, where this manu- 
facture only is carried on, the men being employed longer hours 
than has been the case for a long time previously. Some time 
ago I noticed that the Glasgow Iron Company’s large plate mill 
had been placed on double shift, and it continues so, there 
being a good demand at the works for all kinds of iron, 
with the exception of rails. A large business is being done 
in sheet iron at the Excelsior Ironworks, and general brisk- 
ness prevails at the Dalziel Ironworks, where the smaller 
kinds of iron are manufactured. It is likewise stated that 
there is now a much improved demand for steel rails at the 
Cambuslang Steel Works, and indeed the mills are generally well 
employed, though I hear that in some instances forward orders are 
not being booked in such numbers as could be desired. The con- 
tinued briskness in the shipbuilding trade of the Clyde has much 
to do with all this activity ; but it would appear that the ship- 
builders are not to be allowed to prosecute operations without 
interruption from those in their employment. Meetings of the 
workmen have been held at Govan, and deputations appointed to 
wait upon the employers and ask an advance in wages. But as yet 
the movement is only in its initiatory stages, and it is impossible 
to predict what turn events may take. 

The exports of iroa manufactures from the Clyde, bulk consider- 
ably for the season, and in the foundriesand the general engineering 
works, there is a fair amount of employment. 

So far from manifesting signs of improvement, the coal trade 
appears to be getting duller week by week. For several weeks the 
shipping trade has been at a low ebb in the West of Scotland, and 
the dulness is now also particularly marked in the case of the 
domestic consumption. Prices have been reduced about 3d. per 
ton, the quotations f.o.b. in the Clyde being now as follows :—- 
Household, per ton, 7s. 6d. to 9s. 3d.; steam, 9s. to 10s.; splint, 
7s. 9d. to 8s. 3d.; main, 6s, 9d. to 7s. 6d.; and smithy, 13s. 6d. In 
the eastern mining counties the demand for all kinds of coal is very 
slack. Scarcely a vessel is to be seen in a number of the ports 
from which shipments are made. The ratio of increase of stocks 
at many of the collieries has of late become quite alarming, and 
in numerous instances the collieries have been placed upon short 
time. These remarks apply with extra point to the existing con- 
dition of things in the counties of Fife and Clackmannan. 

Only a week or two has elapsed since the leaders of the miners 
in Lanarkhire, professing to believe that the state of trade would 
admit of the colliers being paid at a higher rate, endea- 
voured to organise a movement for an advance of wages. 
The project had to be abandoned, partly from want of 
funds and partly on account of a failure of union and co- 
operation on the part of the several districts, which were expected 
to take action. But scarcely had the men given up the intention 
of moving in the matter, when they had been served with notices 
by the colliery owners that in the course of a couple of weeks a re- 
duction will be made in their wages. A reduction is also to be 
made in the wages of the iron and limestone miners; and from 
statements made on ’Change this week, I am led to infer that the 
reduction may soon become general all over the West of Scotland. 
That there is a real necessity for something of the sort being done 
cannot be doubted. The employers are the first to acknowledge 
that, from a workman’s point of view, the wages are a y very 
low; and much sympathy has been expressed with the miners 
in their already long struggle with adversity and poverty. But 
there is only the alternative between at least a practical reduction 
of wages and a total stoppage of some works for a time, and the 
first resort is certainly the lesser of the two evils. Notices of a 
reduction have not yet been given in the East of Scotland, though 
~ wd also the masters are greatly embarrassed by the state of 

airs. : 

A new branch line of railway has been opened by the Caledonian 
Railway Company from Fallside to Bothwell, and though the 
trafic at present is confined to passengers, it is expected that 
~~ the line will be very useful as an artery of mineral 
traffic. 

A new tin-plate work is about to be erected at Motherwell, for 
which contracts have been entered into and a field of about eight 
acres secured. The first tin-plate work in Scotland was put in 
—— at Coatbridge about eleven years ago, and this will be 
the second. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE port returns of Cardiff for the month of February have 
just been completed, and show much more favourably than the 
fluctuating character of the coal trade and the depressed condition 
of the iron trade would have led one to suppose. The number of 
vessels—steamers and sailing vessels—which left Cardiff, outward 
bound, numbered 231 British and 161 foreign. The quantity of 
coal sent out was 293,055 tons, and of coke 1215 tons. The quan- 
tity of iron was 578 tons. With regard to the iron exports, 288 
tons of sheet went to Holland ; 152 tons of bars to Palma; and the 
rest, rails, to Iquique. 

The patent fuel exports amounted to 6187. The total coastwise 
coal exports came to 51,146 tons, and of coke to 80 tons. This 
list exhibits a large business, and were coal prices and freights a 
little improved, there would not be much cause for compiaint. 

Unfortunately, the common topic of conversation and complaint 
is the wretched prices obtained, which yield no return correspond- 
ing to the energies that are exercised. 

There has been an everage coal and iron trade this week, and 
enough business has been on hand to keep things fairly active, but 
prospects still remain of the same uncertain character, and even 
the settlement of the American contest for the Presidency has 
given no impetus. The impression in the iron circles regarding 
this event is, that if the Democratic or Conservative element had 
succeeded, a change of policy would have followed, which might 
have resulted favourably to British iron trade. 

The total coal sent from South Wales last week was slightly in 
excess of 100,000 tons, and of iron 1951 tons; total patent fuel, 
5014 tons. 

Dowlais works continue in the same hopeful state, more liveli- 
ness being exhibited there than even at Ebbw Vale and Tredegar, 
both of which works are fairly off for orders. The Ebbw Vale 
Company have decided to start two furraces at the British Works 
at Abersychan. Dowlais is working off iron rails more freely, and 
is importing largely from Spain, as well as getting Devonshire mine. 

Ten large cargoes of foreign ore came into Newport one day this 
week. 

This week Dowlais sent a large cargo of rails to Rosas. Pitwood 
is coming into port rather too freely for the securing of price, and 
further rates are the result. Brittany samples are now quoted at 


6d. 

An attempt is being made to start the Gnoll Collieries at Neath, 
and with some prospect of success. A new pit is being sunk. 
Notices are out at the Landore Siemens Steel Works which may 
result in a reduction. A notice has also been posted at the Ebbw 





Vale collieries, terminating all contracts on the 3lst of March, 
The opinion in the district is that the company intend stopping 
some of the coal pits which are at present unremunerative, ere 
are many such at present in Monmouthshire, and the spectacle is by 
no means common of pits working about two days in the week, 
just to supply coal enough for the furnaces. Many of the south 
coal collieries are in this state, and amongst them are Powells’, 
Protheroe’s, and one or two others. 

Llanvabon is to have a tramway, but I fear it must be of a 
mixed goods and passenger character or it will not pay. 

The Cardiff Tramway has proved an excellent investment, and 
when the old buildings in the neighbourhood of the Castle are 
cleared away, extensions, I suggest, should at once be carried out, 

Preparations are on foot to run the Taff Vale line into the 
Great Western stations at Cardiff and Merthyr, but it is expected 
that some months must elapse before this can be done. 

The extension of the Taff Vale line to Llancaiach is progressing 
rapidly, and some fine blocks of stone have arrived for the bridge. 

he Llantrissaint and Taff Vale Railway Bill has passed the 
Wharncliffe standing order before Mr. Examiner Robinson. 

At a meeting of guaranteed and preferential shareholders in the 
Severn and Wye Railway, held at Bristol on Monday, it was re- 
solved to oppose the movement of the directors to create new 
preferential stock, and a committee was formed for that pu 

A gentleman of Bridgewater has acquired the whole of the interest 
in the Parkend and New Collieries, Forest of Dean. The collieries 
will be carried on under the old name of the Parkend Coal Com- 
pany, and the coal manager will be Mr. Sydney J. Thomas. 

At a visit toa Welsh colliery lately, the manager, a most intel- 
ligent and energetic gentleman, told me that a few years ago he 
was an ordinary collier, cutting coal, and unable to write his own 
name. What he has gained has been by wonderful effort and per- 
severance. 

The Billy Fairplay strike at Tredegar has resulted in an advance 
of 24 in one case, and 14 per ton to the men, and now the 
men are working with tolerable regularity. 

I regret to be obliged to state that the spurt in the Forest of 
Dean trade has now entirely subsided, and in all directions tho 
coal proprietors are complaining. 

Coal and iron quotations a 
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Baltic Fir Timber— Deals, £0. (continued)— 
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+ Blo 415 2nd do, .. 
. 4 ° ‘ 0 Srd do. . 
. 1 0 1st spruce 
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+ 230 215 Nova Scotia and Prince Ed- 
- 25 215 
- 11535 
- 6108 0 0 
- '500 0 
- 610 8 @ 0 
5060 0 
American Timber— jan, standard pipe .... 80 0 85 0 
Red pine for yardsand spars .. 410 5 0 Boge iat auan 
Mixed and building.. 310 4 0 Canadian, puncheon........ 21 0 09 0 
Yellow pine, large .......... 5 0 510 Bosnia, single barrel ........ 2910 8) 0 
Waney board .. 4 0 5 ©'|| Wainscot Logs, 1¥f?. cube— 
BD cccce - 3105 40 presage iy! ally art memes 516 61) 
Pitch pine ...... - 80 315 pa cememmetdame < WT ty 
Do. for masts and spars + 40 510 . 415 Sw 
Eim, rock......+ - 40 6 0 315 45 
Quebec oak + 615 710 
BBD oe cece: cocvce 4060 1019 1130 
Birch, Quebec large .....-.-.-5 410 6 0 810 loly 
New Brunswick &P.E.Isle 3 9 310 —_ 
Small averages ...-......5 Plo 215 Per superficialfot, a2 d « a 
° + 410 8 5 Mahogany, Honduras, cargoav.0 4 0 6 
oO 7.0 810 Mexican, do. ~@450 
- 8 Ol O Tabasco, do.. 0 406 
- 2634 ee 0 (208 
eseseee AL 9 12 0 ~@eoO8F 
- ©6090 &. Domingo, curis.. 910 1 6 
secsoce 6 @ 7 WV nsoconcnns 0 0 % 
Deuls, &c., pe: Standard— ~~ O@ &O0 8 
+ 18 020 0 ~@8o04 
-14 016 0 ~@3 06 
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ab pew 10 ¥ 18 0 4 ae 4 
Christiana, yellow ite “ao 8 
13 01410 “07210 
4n 44 
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“ 0 1419 © © 
ssceeeeneess 12 01410 - 122018 0 
Inferior and 4th 10 012 0 Tulip wood.... - 6 0M 0 
Battens 30s. less than deals. Zebra wood, Bram! ........ 10 0 123 6 
Im. .. ee Puervo Cabello.. 610 8 0 
Lignum Vite, C. St.Domingo 610 10 0 
Ebony, Ceylon .....+s00+0+ 125 9 0 
African billet is 0 160 
Cocus wood, Cuba ......... 60608 @ 
Boxwood, Turkey.........5 60 9% @ 
Brack do. .. + «+ 
Per Petersburg standari. ad ad 
Quebec, lst bright pine...... 21 0 2510 Lancewood spars, each,fresh 10 0 35 * 
Bud do. ..seeesseees 1310 1516 Do., ordinary tofair.... 80 6 0 
two r ‘ 
Tue INSTITUTION oF CiviL ENGINEERS,—At the meeting of this 


society on Tuesday, March 6th, 1877, Mr. George Robert Stephen- 
son, president, in the chair, it was announced that the Council, 
acting under the provisions of the bye-laws, had recently transferred 
Messrs. Frederick Charles Bullmore, Falmouth, and John Head 
Ipswich, from the class of associates to that of members ; and had 
admitted Messrs, William Meanor Auld, EuStace Crompton, John 
Maunder Gill, Edward Homer Jeffreys, Claud Syms Scott, 
Edward Martin Smith, Henry Graham Tayler, and Samuel Robert 
Wilkes, B.A., as students of the Institution. The monthly ballot 
resulted in the election of twenty-three candidates, viz., Messrs. 
William Andrews, Ex. Eng., P.W.D., India; ne Marc Brunel, 
Westminster; and Arthur Wildman Burnet, Manchester, as 
members; and Messrs. George William Beydon, Stud, Inst. C.E., 
late Great Western Railway Works, Reading; Henry Ramsay 
Collins, ‘Durban, South Africa; Joseph Henry Cundall, Sur- 
biton Hill; William Dean, asst. loco, supt., G.W.R., Swindon ; 
Samuel Forbes Downing, B.A., professor of civil engineering in the 
Presidency College, Calcutta; Joseph Hepworth, engineer and 
manager of the gas and waterworks, Carlisle ; Arthur Hill Holme, 
Pontefract ; Charles William Jones, gasworks, Milan; Charles 
Hastings Mackie, Stud. Inst. C.E., London, Chatham, and Dover 
Railway; Peter Arthur Mackintosh, Landore; Thomas Henry 
Martin, engineer and manager of the gas and water company, 
Barnet ; William Macdonald Matthews, Stud. Inst. C.E., Westmin- 
ster; Samuel Moyle, Stud. Inst., C.E., Westminster; ArthurGraeme 
Ogilvee, B.A., Fitzroy-square ; Henry Clements Perram, Stud. 
Inst. C.E., late of the Engineering Staff, Great Northern Railway ; 
Edward Ellison Prichard, East London and Queenstown Railway, 
South Africa ; Richard Marshall Rothwell, Alexandria Harbour 
Works ; James Miln Small, Stud. Inst. C.E., Dundee; Charles 
Graham Smith, Stud. Inst. C.E., Dockyard, Liverpool; and 
Frederick Valentine, Stud. Inst., C.E. Westminster, as associates, 
There are now on the books 897 members, 1665 associates, fifteen 
honorary bers, and 440 students ; together, 3017 of all grades ; 
an increase of 208 since the same date last year, or at the rate of 
7 per cent. nearly. 

Epps’s Cocoa.—-GRATEFUL AND Comrortine,—*‘ By a thorough 
knowledge of the natural laws which govern the operation of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. i has provided our 
Preakfast tables with a delicately flavo beverage which _ 
save us many heavy doctors’ bills. It is by the judicious use of 
articles of diet that a constitution may be gradually built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to attack wherever 
there is a weak point. e may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold only in packets 
labelled—James Epps and Co., Homceopathic meen | i 
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THE ASHTABULA BRIDGE. 


Wuen a bridge gives way suddenly under the weight of 
its ordinary working load, it may be taken for granted 
that there is something radically wrong in either the 
design or the construction, and the event cannot be called an 
accident. Weshould generally in such casesconclude, without 
further evidence than the fact of failure, that the design was 
at fault, because if a bridge be properly designed, a margin 
of strength is given to all its various parts sufficient to 
compensate for defective workmanship, unless this last be of 


any competent engineer with those materials at his com-| joint or connection whatever, but were supposed to 
mand could have built the bridge in a manner infinitely | break joints twos and threes alternately. At regular 
superior in every point to the recent structure. We will | distances of every 20ft. the cross section of the flange was 
first describe the bridge, and then point out its numerous | alternately reduced to three-fifths and two-fifths of its total 
defects. value. ‘lhe manner in which the connection between the 

The type or general design was that of the panel truss, of | upper flange and the bracing of the web was made will be 
which there are various and numerous examples in America, | noticed presently. So far as there was any real connec- 
especially of timber. ‘The span was 150ft., and the depth | tion between the five beams or joists C C (see detail of 
20ft. It may be noticed that the bracing in the web was | No. 2 angle block) constituting the upper flange, the cast iron 


redundant, and consequently uneconomical. An exception angle blocks A might almost as well have omitted. Each 





to this rule may be made in some cases in timber trusses, | of the five beams was perfectly free to deflect or to become 
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THE ASHTABULA BRIDGE; 


a very bad character indeed— of a character, in fact, which | but not in those of iron. Whenever vertical bars, whether 
could not escape the most casual supervision. In other | struts or ties, are used in the web, there is no necessity for 
words, a good design, accompanied by inferior workman- | two sets of diagonal bars sloping towards both abutments, 
ship, is to be preferred to a bad design executed with the | except at and near the centre, where counter bracing is 
best workmanship. There is some chance of removing the | required. The elevation of this bridge was clearly a close 
defects of the former, none of curing the latter. | imitation of the timber examples already existing in 
The melancholy features attending the fall of the iron | America. 
bridge over the Ashtabula Creek, U.S.,during the passage of ‘In this structure there was neither a rivet nor a pin, 
a train are still fresh in every one’s memory, and we intend and it is not therefore to be wondered at that, throughout 
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distorted, completely independent of its neighbours. If 
we suppose five horizontal plates to be placed together, 
without any rivetting, we have some approach to the 
manner in which the boom of the bridge in question might 
be imagined to act. The same plates, butt-jointed, without 
any wrappers, would provide safety itself, in comparison 
with the mode of connection between the ends of the 
flange beams actually adopted. The web was composed 
of struts, in the form of rolled double-headed joists, and 
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DETAILS OF ASHTABULA BRIDGE. 


in the present article to direct attention to the design and 
construction of the bridge, which experienced so sudden 
and so fatal a collapse. The details of the design in our 
possession are of rather a meagre character, but suffice to 
convince us that sooner or later the downfall of a structure, 
which consisted of an unscientific and unpractical conglo- 
meration of loose pieces of cast and wrought iron, must 
have inevitably taken place. At first sight, the bridge 
would seem to be composed of old rails and round bars, 
and a closer investigation only elicits the information that 


the entire length of it, there was a total absence of both 
longitudinal and lateral continuity. The upper flange— 
or to speak more properly, boom, since there was a large 
quantity of cast iron in it, which cannot be correctly 
included in a flange—was composed of five rolled iron 
beams, placed with a certain space between them in the 
breadth of the flange, and altogether unconnected trans- 
versely, except at intervals of about 4ft., and over the 
intersections of the bracing of the web. Longitudinally 








the separate individual lengths of these five beams had no | 





ties of round wrought iron. As was the case with the joists 
in the boom, those acting in the web as struts, varying in 
number from four at the centre to six at the end, were 
not connected inany manner. It is therefore quite impos- 
sible to state whether they contributed equally to the sup- 
port of the total weight upon them, or whether, as is most 
probable, some of the group were very lightly strained at 
the expense of the others. The connection between the 
bracing of the web and the upper boom was made by 
means of cast iron blocks, The lower part of each block 
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received the ends of the struts B D ina manner very similar 
to that in which a cast iron shoe takes the end of a timber 
roof principal. The upper part of the block was flat, with 
the exception of two vertical lugs, into which the ends of 
the separate lengths of the boom beams were fitted. This 
was supposed to constitute the longitudinal joints. Holes 
were left in the flat or table part of the cast iron block, 
through which the tie-rods R R of the web passed. An iron 
ney with holes in it was laid over the top of the flange 

, through which the tie-rods were let. The tie-rods 
passed up through the intervals between the flange beams, 
which have been already referred lo. The whole connection 
was presumed to be rendered perfectly sound and rigid by 
the screwing up of the nuts at the lower ends of the tie- 
rods. The ends of the struts were not fastened to the hose 
part of the block, but merely bore against it, and owing 
to the chipping of the parts, the bearings were not even 
square. In order to bring the home, in the upper 
flange packing plates jin. thick were inserted between the 
ends of the | ses and the cast iron lugs. It is to be 
noticed that one of these lugs was discovered to be 
broken after the accident, and a serious flaw was 
found in the metal. According to the drawings 
before us, the form of the lugs is not that which 
a practical foundryman would turn out. They are 
simply plain vertical projections, without any gusset or 
strengthening pieces whatever. A more crude or imper- 
fect arrangement for attaching the web to the flanges than 
the cast iron block in question could scarcely have been 
devised. In any case, combinations of cast and wrought 
iron in the same structure are open to many grave objec- 
tions. Indeed, some engineers go so far as to denounce 
them altogether. In this view we do not concur, for there 
are uncoubtedly several excellent examples of both bridges 
and roofs in which the two descriptions of iron are em- 
ployed together, but considerable judgment is required in 
the designing of all such structures. 

The particular inadequacy of the cast iron attachments 
referred to lies in the fact that the whole of the strains 
transferred from the bracing to the upper flanges 
through them. The horizontal components of the shearing 
strains at the different junctions of flange and web have 
to be first resisted by the couple of cast iron lugs, which 
are of weak form, and, as subsequent experience proved, 
were of defective material. At the same points there was 
only from two to three-fifths of the total sectional area of 

_ the boom available for resisting the strain. The boom was 
obviously either too strong or too weak in the above propor- 
tions. There can be very little doubt that the giving way 
of the upper boom and the sudden fracture of the cast iron 
block at one of the points of attachment of web and flange 
was the immediate cause of the disaster, and this would fully 
account for the “snapping asunder” of the bridge, as 
described by one of the engine drivers. 

The fate of the Ashtabula Bridge proves what a 
dangerous thing a little learningis. Defective in design— 
if the term ought to be applied to such a libel upon modern 
bridge building—defective in construction, and defective 
in material, it is only a matter for astonishment how it 
lingered out its ephemeral existence of eleven years. Con- 
trast with this brief duration of time the present age of 
the magnificent suspension bridge by Telford over the 
Menai Straits. The fiftieth anniversary of this great work 
was being celebrated in Wales about the time that the Ash- 
tabula Creek was choked up with the animate and inani- 
mate relics of the fatal catastrophe. It has beer stated 
that the bridge was tested, and passed the test successfully. 
But the mere passage of some locomotives over a bridge, 
with, perhaps, a given minimum deflection, is not of itself 
a sufficient test. In the first place it indicates nothing re- 
specting the actual design or principle of the structure, or 
its theoretical capability of bearing the weight. It simply 
demonstrates that the structure has not actually given away 
under the passing load. 

The test for bridges and all engineering structures under 
similar conditions ought to be of a twofold character— 
theoretical and practical. The first part of the test con- 
sists in causing the design of the bridge, as shown by the 
plans and calculations, to undergo a severe critical and 
scientific examination by competent professional men. 
The second part includes the actual passage of a given 
load under certain conditions, attended with results pre- 
viously determined upon. This is the description of test 
insisted upon by our own Board of Trade with regard to 
all structures the use of which by the public might be at- 
tended with danger. Upon the whole, though the rules 
and regulations governing the double test are somewhat 
arbitrary, it works well, under efficient officers, for the 
safety of the community. Had asimilar ordeal andsystem 
of inspection and supervision existed in America, the cala- 
mity we have alluded to would never have happened. 
No competent professional censor could have failed to 
notice the alarming defects in the design, and its complete 
inadequacy to the duty required of it. 

From the widespread notoriety which the failure of 
the Ashtabula Bridge has received, it is not impossible 
that considerable prejudice may already have been created 
in the minds of many, with regard to American bridge 
building. It is but fair to our transatlantic brethren to 
state that the structure under notice is of quite an excep- 
tional character, and has very little, if anything, in com- 
mon with other examples in the same country, with the 
exception of the mere form or outline of truss. 

The American engineers prefer pins to rivets, which 
latter is the favourite mode here for connecting the dif- 
ferent parts of bridges. The Ashtabula Bridge was put 
together without either pins or rivets, and, therefore, can- 
not be said to trench upon either system. Owing to the 
absence of all Government inspection, there is no doubt 
that material is cut rather finer in America than with 
ourselves. The exigencies also of a new country will not 
permit quite so liberal a use of material asin an older field. 
However this may be, the recent disaster ought to act as 
a warning that some limit, some boundary line, ought to 
be laid-down and adhered to, which would effectually 
prevent the occurrence of all such accidents resulting from 
4 similar cause. 





Weare indebted to our contemporary the American Rail- 
road Gazette for the drawings from which our engravings 
are copied. 








THE SELECT COMMITTEE ON TRAMWAYS. 


THE Select Committee on Tramways. assembled for the second 
time on Monday, to take evidence concerning the use of steam 
power on tramways. Several witnesses were examined, but little 
was said possessing much technical interest, the truth being that 
very little is known yet concerning the subject dealt with. 

The first witness examined was Mr. Hughes, of Loughborough, 
who has supplied steam | tives for the haulage of tram-cars 
both in Leicester and Edinburgh. He began by giving a general 
description of his engine, with the construction of which our readers 
are no doubt familiar. It was tried for the first time last year. 
The longest continuous run he had made was four miles. The 
Leicester engine had been used every day for some weeks, but not 
all day. He had had an engine running in Edinburgh, but it was 
not running now, the engine not being powerful enough for the 
steep gradients; a heavier engine was being built. He had 
worked an engine on the Vale of Clyde lines, but it was 
not ing now. In Edinburgh he had worked the lines 
by contract at 5)d. per mile for one car and forty passengers, and 
72d. per mile for two cars. He found one car, if two were used the 
tramway company supplied the other. As regarded the emission of 
steam and smoke, Mr. Hughes explained that if dry coke is used 
there is no smoke. As to noise, that he said was purely a question 
of the condition of the engine; if it was well made, so that the 
brasses were — and there was no ‘‘ knock,” then there would be 
no noise. In his own engine no repairs of any kind were required 
after a month’s work, and this he attributed in a great measure to 
the use of phosphor bronze for all his brasses, His engine with one 
car behind it can be stopped when running at eight miles an hour 
within a distance of about three yards. Mr. Hughes was examined 
at some length with regard to the new Board of Trade rules applic- 
able to power-moved tram cars. According to these rules each 
engine must be fitted with an indicator to show the speed at which 
the engine is running, a recorder to show the greatest speed 
attained on any one run, a governor which shall completely shut 
off the steam and put on a brake when the speed at all exceeds ten 
rsiles an hour, and a bell to be rung to give notice of the approach 
of the locomotive. He stated that on the whole these appliances 
might be useful. He considered, however, that it was not improbable 
that an indicator, to show the speed of the car, would do more harm 
than good, as it would take off the attention of the driver from other 
duties; he could not keep so sharp a look out. He had designed 
a recorder and an indicator combined. It consisted of an ordinary 
high-speed governor, which actuated a piston pressing on water 
or oil. This fluid acted on a pressure gauge, and as the speed in- 
creased the pressure rose and moved the hand on the dial, which 
was graduated not in pounds but in miles per hour. This he 
had found accurate within a mile an hour. It was pointed out to 
Mr. Hughes that such an instrument could be of little value, 
seeing that the contemplated average speed of the car was but six 
miles an hour; and Mr. Hughes then said he must be mistaken, 
and that the instrument was more accurate than he had stated. 
A maximum hand on the gauge recorded the highest speed 
attained. He fired but once on each run, The engine would run 
ten miles on one fire. It was purely a question of the size of the 
fire-box how far he could run. As torisk in working, the greatest 
was incurred from the traffic coming out of side streets, and the 
engine would be safer than horses, because the driver being right 
in front could see up a side street sooner than he could 
if he had horses, as regarded the whole length of the 
train. As to frightening horses, his experience was that 
little need be feared. He had made an experiment with a troop 
of dragoons in Edinburgh, and arrived at the conclusion that about 
one horse in 200 was alarm Ran a tram-car once without 
either engine or horses down an incline for experiment, and found 
that horses were just as much frightened as with the engine. The 
weight of the Leicester engine was 4} tons empty and 6 tons full. 
For Edinburgh he wanted another ton for adhesion. Asked as to 
what he would do if the water was so bad as to fur the tubes, he 
replied that water was generally good in towns. If it was bad, he 
must use a larger boiler and more heating surface. The longest 
time he had worked a tram engine continually was one month. 
Asked as to the operation of the Locomotive Act of 1871, he said 
it was very troublesome; what was wanted were some facilities for 
experimenting. The great advantage of using steam was that it 
would open up suburban districts, by providing increased facilities 
for communication. People would live out of town and go into 
their business daily by the tram. This could not be done by horses 
at the same price. In certain districts such an extension of tram- 
roads would act as feeders to the railway ; and the chairman of 
the Midland Railway was much in favour of them. As to the use 
of the red flag, he said that it frightened horses much more 
than even a steam roller. As to the power required, he had 
made experiments with a dynamometer, and found that the draught 
per ton of a tram car on a level road in fair order was twenty-six 
pounds perton, But it was often much more, and sometimes rather 
less than this. His working pressure was 150 lb. to1201b. Asked 
if it would be useful to run railway wagons over tram roads, he 
replied no. Thatit could not be done, because railway wagons and 
carriages varied too much in gauge to fit the grooves of a tram 
road. The tramway at Wantage was really a light railway raised 
above the level of the road, and could hardly be called a tramway 
with propriety. 

Mr. Paterson, secretary to the Edinburgh Street Tramway Com- 
pavy, gave evidence to much the same effect. They had great 
difficulty in working their lines with horses, because of the steep 
gradients. Many parts of the road were worked with four horses. 
They had 13} miles open, and paid a good dividend. It cost 10d. a 
mile for horses by contract, but they now worked the lines them- 
selves. They had 500 horses. The Society for the Preven- 
tion of Cruelty to Animals frequently prosecuted them. In one 
place they had a gradient of 1 in 15 forty yards long. They 
shifted the horses off this section continually to rest them. They 
gave way in the back. They could not use more than four 
horses. Had to work this section with only twenty passengers 
to a four-horse car. Had tried Perkins’s tramway engine, but it 
did not effectually condense the steam. They had also tried 
Grantham’s, but it was not powerful enough. They anticipated a 
great success with Merryweather’s engine, but it also failed for want 
of power. Scott Moncrieff’s car was quite too heavy, and did not 
carry air enough for their traffic. Had seen Beaumont’sair engine 
at Woolwich, and formed a very high opinion of it. It looked like 
the best. Messrs. Greenwood and Batley were building an im- 
proved Beaumont engine, to be tried in Edinburgh. Had an 
engine of Mr. Hughes’s continuously at work for a week, but it 
would not do, it was not powerful enough ; on one of their sections 
34 miles long the ruling gradient was 1 in 22. They had carried 
34,000,000 of passengers, and killed seven persons. They were 
usually killed, not by the car, but they were trampled down and 
walked on by the horses. So far from the tramway being unpopular 
in Edinburgh, it was a fact that large number of vehicles, both 
carriages and lorries, were being built specially to the gauge in 
order to work on it. The company charged passengers by 
their cars about 1d. per mile. The local authorities are, 
however, dead against the use of mechanical power, and nothing 
could be done of any moment in that direction till Parlia- 
ment interposed. He was to be summoned himself the 

t he attempted use power again. The value 
of houses on the line of the tramways had increased round 
Edinburgh by from one-third to one-half. Was disposed to think 
that horses were harder worked on the tramways than on the 
road, and did not consider the draught to be practically reduced 
by the use of tram rails by more than about two-thirds, as com- 
pared with good stone paving. Indicators could be of no practical 











use. The drivers were so checked by inspectors that they could 
not possibly run more than the proper speed without detection, 

Mr. Barfoot, chairman of the Leicester Street Tramway Com- 
pany, stated their experience with the Hughes engine, and bore 
testimony generally in its favour. They had never used steam 
peur at night. Believed that the extension of tramways would 

very useful to the artisan classes by enabling them to live in 
suburban districts. Did not approve of the Board of Trade rules; 
regarded a _— indicator as likely to do more harm than good, as 
it took off the attention of the driver. 

Mr. Merryweather stated that they had been working success- 
fully in Paris for about fourteen months, and they were now work- 
ing 84 miles of tram road with the steam engine. Used an indi- 
cator to record the speed on an endless tape ; also a brake which 
went on automatically if the car exceeded a certain speed. In Paris 
they might run at as much as twelve miles an hour if the street 
was clear. Pulled up in half the length of the car. The engine 
weighed three tons. The steam was condensed partly by water 
and partly by air. The steam entered through jets, tubes sur- 
rounded with water. The jets induced a flow of air through the 
tubes, which atly contributed to condense the steam. If the 
water got too hot, they turned the exhaust into thg ashpit. It was 
superheated in this way and rendered invisible, except in cold damp 
weather, The boiler was of the ordinary locomotive type. They 
had very little trouble from slipping. They used the strophometer 
as a speed indicator. 

Mr. E. Woods, M.LC.E., said he had worked with “Mr. 
Grantham. He then generally described the Grantham steam 
tram-car. Its advantage was that each car, with its engine, was 
complete in itself, and would be cheaper than a combined car and 
engine of the ordinary kind, which represented two distinct vehicles, 
It was shorter than such a train, Indeed, the Grantham car was 
very little longer than an ordinary car. It was a great eo. 
to be short in crossing streets. Did not regard the Board of Trade 
rules as satisfactory. He then described some improvements being 
effected in the car worked on the Wantage line, and agreed with 
the other speakers in attaching little or no value to a speed indi- 
cator in the car. 

The committee met again on Wednesday, when Mr. Scott 
Moncrieff, of Glasgow, was examined, and said that he had 
come to the conclusion that the best method of propelling 
cars was by compressed air, He had invented a compressed air 
car which had proved satisfactory. The principles upon which he 
expanded the air were such that the car when in motion was abso- 
lutely noiseless, the passengers could in no way interfere with the 
machinery, and the vehicle would be stopped within a shorter 
distance than if drawn by horses. By his invention a speed up to 
twenty-five miles an hour could be obtained, and the speed could 
be well regulated by means of a governor. From actual experi- 
ence during the last eighteen months, he had found that the cost 
of working his car, including all expenses incidental to the traftic, 
with the exception of the maint of per t way, was 
between 3d, and 4d. per mile, which, with the royalty of ld. a 
mile, brought the gross working expenses to 5d. per mile. The 
time occupied in re-charging the air receiver wll be about the 
same as that occupied in changing horses, viz., about two minutes 
and a half. It would be necessary to re-charge at the end of every 
three miles, 

Mr. A. Greenwood of Leeds, said that he had had some experience 
in regard to engines worked by compressed air, and had seen a 
high-compressed air-engine at work at Woolwich, and he did not 
think any danger need be anticipated from its use, as it was 
quite possible to make a receiver sufficiently strong to stand the 
extraordinary pressure, 

Mr. Harding said he had had great experience in working tram- 
ways in Paris. Although the portion of the line worked by steam 
passed through a populous part of the city, and although upon the 
route a horse fair was held twice a week, the effect upon the horse 
traffic had been much slighter than was expected. The line upon 
which steam had been employed had shown a considerable saving 
as compared with the lines upon which horses were used. If there 
were no disadvantages in regard to cost and the maintenance of 
permanent pumping stations, he would prefer compressed air to 
steam. 

Mr. Rowen gave his experience of a test of steam power on 
tramways in Denmark. He said he thought that in large towns, 
such as London, the introduction of steam asa motive power would 
not only give greater facilities for travelling, but would reduce the 
fares considerably. The present lines of tramways might be used 
for steam power, but it would be more advantageous and econo- 
mical if stronger roads were used. 

Dr. Wood, the chairman of the Edinburgh Tramways Company, 
said that owing to the peculiarities of his line, arising from steep 
gradients and curves, it had been found necessary to look about for 
a motive power to supersede horses, and he was satisfied with the 
experiments made in that town with the steamengine. Although 
steam was in advance of compressed air at present, there were 
many advantages possessed by compressed air which only required 
time to develope. If sufficient air could be stored to carry the 
vehicles ten miles, it would be preferable to steam as a motive 
power. At the conclusion of the examination of this witness, the 
proceedings were again adjourned. 














THE Patent Bitt.—The following are the heads of the petition 
of the Association of Employers, Foremen, and Draughtsmen 
Engineers, of Manchester, which has been sent to the House of 
Commons :—The petitioners are of opinion that the proposed staff 
of examiners is utterly inadequate. That an applicant should be 
entitled to a patent even when his invention may appear open to 
objection for want of novelty, provided he refers in his specifica- 
tion to the prior matter which the examiners consider affects his 
claim, and provided he—the applicant—also defines clearly what 
he considers to be the difference between his invention and such 
prior matter. That inasmuch as the granting of the patent does 
not imply any guarantee of its validity no harm can possibly result, 
however trifling the invention may be, because the specification wi 
by the plan above indicated, be made to show at once where the 
invention begins and where it ends, so that nobody can be deceived 
as to what the patentee is entitled to claim. That if the differ- 
ence claimed is so trifling as to amount to practically nothing, the 
existence of the patent can do no harm, and most usually the 

atent will be voluntarily abandoned by the patentee himself when 

e finds he has little or nothing to claim. That it would be very 
objectionable to give the officials authority to refuse a patent, 
because two things may appear to them to be substantially alike, 
and yet a difference may exist which, although to all appearance 
very insignificant, may be of the utmost practical value, and the 
line cannot be safely drawn as to what amount of novelty should 
entitle the applicant toa patent. That the proposed appeal to the 
Lord Chancellor would be utterly beyond the reach of by far the 
larger number of inventors, and would only be available to the 
wealthy. That neither the reports of examiners nor those of the 
law officers should be made public, because they would after all 
be based simply upon opinions, and these often formed hastily, and 
because publication of opinions would in many cases operate 
most unfairly and prejudicially to the interest of inventors, and 
No corresponding public benefit would resvlt from such publication 
of reports. That the compulsory working—as distinguished from 
compulsory licensing—of inventions in the manner proposed 
in the bill would operate unfairly and prejudicially, and is 
therefore undesirable. That it would be manifestly unjust 
to put an inventor to the expense of preparing and filing 
first a provisional specification, thea a complete speciication, then 
to make public all the information thus supplied by him, and 
finally to refuse him a patent. The risk of encountering refusal 
would induce inventors to conceal many valuable points of detail. 
That, in lieu of the heavy periodical payments proposed in the 
bill, it is desirable to substitute a moderate annual payment in- 
creasing progressively, 
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RAILWAY MATTERS. 


Locomotive No. 2 of the Cincinnati, Sandusky, and Cleveland 
road, recently ran from Springfield to Urbana, Ohio, fourteen 
miles in eighteen minutes, in order to take two fire-engines to 
assist at a conflagration, 

THE San Paulo and Rio de Janeiro Railway is now, we believe, 
finished from the city of San Paulo to Pindamonhangaba, a dis- 
tance of 175 kilometres, and the remaining fifty-six kilometres, to 
Cachoeira, the terminus of the San Paulo branch of the D. 
Pedro II. Railway, will, we are assured, be completed in April. 
The line runs through a very rich district of country. 

THE promoters of the Felixstowe Railway, now in course of 
construction from Ipswich to the favourite seaside resort of Felix- 
stowe, have, we understand, been unable to make terms with the 
Great Eastern Company for the working of the line, and conse- 
quently it will be worked by its proprietors. The rolling-stock has 
already been ordered. 

Eicur of the Ohio railways earned less than their workin, 
expenses last year, these expenses in several cases reaching over 1 
per cent, of tlie earnings—in one case 127°76 and in another 128°49 


NOTES AND MEMORANDA. 


ANTIGALLINE is a new chemical compound, discovered by H. R. 
Procter, F.C.8., Shields, which Dyson ae the fermentation in solu- 
tions containing tannic acid, and their change into gallic acid. It 
also arrests the change of colour which is so prejudicial to tanners. 
It will be of great importance to American tanners if the deep red 
colour of the Hemlock extract can be kept down. 


ViexHorr has described very favourable results from using gum 
joints for gas pipes. On taking up pipes that had lain in tolerably 
damp earth for eight years the gum rings were found to be per- 
fectly elastic, without any indications of decomposition or soften- 
ing, and they adhered so firmly to the iron that it required con- 
siderable time for four men to work the pipes apart, and in some 
places the gum separated instead of leaving the iron. 


Proressor Hengy, of the Smithsonian Institute, announces 
that a new comet was discovered by Professor Borelly, of Paris, on 
February 8, in right ascension, 17h. 13 min.; declination, 1 deg. 
37min. Its south daily motion is + 1 min. 44 sec. in right ascen- 
sion, and +3 deg. 7 min, in declination. It has a brilliant round 





per cent. But the railways in the State ae taxes upon their 
property to the amount of three per cent. of their gross earnings, 
whether they earned expenses or not. 


THE secreta of the Great Western Railway Company of 
Canada states that, ** for the purpose of examining the cables and 
foundations of the Suspension-bridge—open uninterruptedly for 
traffic since March, 1855-—and in order to expedite any necessary 
repairs, it has been determined, temporarily, to divert through 
traflic by way of the International bridge at Buffalo, The entire 
superstructure, already inspected, has been found to be in a very 
satisfactory state. Due notice will be given of the resumption of 
the traffic by Niagara Falls,” 

Tue railway companies of Algeria had, up to June Ist, 1870, 
according to the Courier d’Oran, planted on the way from iers 
to Oran 14,400 fruit trees, 98,900 forest trees, and 344,000 trees of 
different species, on the open plains and slopes; making in round 
numbers 457,000 trees. Since then the number has been sextupled ; 
the company estimating the number actually planted by it on the 
line as 4,000,000. If to these particular plantations be added 
those which have been made in the three provinces by the proprie- 
tors, large and small, such as the Eucalyptus, the acacia, willow, 
cazuarinas, poplars, &c., it will be seen that in fifteen or twenty 
years Algeria will be vastly improved. 

IN writing upon the relative value of chilled cast iron and steel- 
tired railway wheels, the Railroad Gazette observes :—If 37in. 
steel tires will not give a greater average mileage than 124,000, 
then cast iron wheels will be very much cheaper than the former, 
On a closer study of them it does not seem quite certain that we 
can rely on getting an average service of 50,000 miles from 33in. 
chilled cast iron wheels in passenger service. If the Lake Shore 
Railway Company’s report does not include the wheels made flat 
by sliding, then the average on that line will be considerably less 
than 50,000 miles for the past three years; but if, as seems pro- 
bable, we can rely upon getting an average service of 50,000 miles 
from 33in. cast iron wheels, then the service of steel-tired wheels 
must be at least ten times as great to be as cheap as that of the 
former, so long as the difference in price is as great as it now is. 

TuE report by the engineer of the Tay-bridge undertaking states 
that the whole of the eighty-five piers are placed in position. 
Seventy of these are completed, having the permanent girders 
placed thereon, with cross girders and timber platform laid for 
about 2375ft., and 3074ft. of hand-railing erected. Of the re- 
mainder, five piers are completed to the full height of the string 
course, and the girders of the spans laid thereon. Two large caissons 
are sunk to the requisite depth ; one is one-third filled with concrete, 
the other is made ready to be filled. One of the 21ft. caissons is 
thoroughly filled with piles, and ready to receive the concrete 
foundation ; and the last of the 21ft. caissons is placed in position 
in the bed of the river. Neither on the night of the accident 
during the gale of the 2nd ult., not at any other time when even 
severer gales prevailed than on that night, has the slightest 
damage accrued to any part of the bridge placed in a permanent 
position. 

A TRAMWAY contractor has proposed to the Prefect of Lyons to 
construct a line of tramway from one point in the town to another, 
and to be worked by steam, The charges for the whole distance 
will be limited to 2d, first-class and 1d. second-class, the vehicles 
to run every ten minutes. The contractor offers to pay the cost of 
laying the line, and for three months the whole receipts are to be 
paid into the municipal treasury for the benefit of the Lyons 
operatives. At the end of that time the contractor will remove 
the metals and restore the pavement, entirely at his own cost. In 
order to establish such a line the permission of the municipal 
council is necessary, but when the direct object is the relief of the 
Lyons operatives the council can scarcely refuse. The line once 
established must immediately become fashionable. If the thing is 
fairly started and established for three months, it may be that the 
contractor will not be called upon to tear up his metals, the town 
may find the tram cars almost a necessity, Other routes will be 
planned, and the contractor may discover that the money invested 
for the relief of the indigent has returned to him with a very 
considerable percentage. 

A PUBLIC meeting was held in Exeter Hall on Wednesday evening 
“*to consider the present terrible number of railway servants killed 
and injured by accidents on our railways; to support a measure of 
compensation being passed by Parliament in favour of workmen ; 
and to urge the adoption of some of the recommendations of the 
Royal Commission on railway accidents as preventives for railway 
accidents.” The chair was taken by Mr. P. Stewart Macliver, 
President of the Amalgamated Society of Railway Servants; and 
among the speakers were Mr. Jacob Bright, M.P., Mr. W. 
McArthur, M.P., Mr. H. B, Samuelson, M.P., Mr. Shaw 
Lefevre, M.P., and Mr. A. Macdonald, M.P. The resolutions 
passed urged the adoption by Parliament of the measures recom- 
mended in the report of the Railway Accidents Commission, and 
supported the recommendation of the Commission that compen- 
sation should be ere to railway servants or their families for 
injury or loss of life occasioned by the performance of duty, and 
when accidents occur through the mismanagement of the company 
or those entrusted with its authority. A deputation was appointed 
to urge upon the Government the desirability of legislating upon 
the subject during the present session, 

A REFRIGERATOR car, which has been on exhibition in St. Louis, 
is built upon the following plan :—It is lined first with felt, lin. 
thick ; then comes a layer of powdered charcoal, 4in. thick, held 
in place by an interior line of galvanised iron. Projecting down- 
ward for 3ft. from the roof, the full length of the car and about 
half of its width, is a box, which is provided with three openings 
on the top of the car, and is capable of holding more than a ton 
of ice. The doors to the car, and the doors to the ice box are so 
tightly clamped by strong fasteners as to exclude the air. Small 
pipes near the roof carry air very gradually from the ice box, where 
it is admitted in small quantities to the car proper, and from its 
condensed condition, it sinks to the floor, pa keeps the car at a 
temperature little above freezing point. The car is on passenger 
trucks, and weighs about 4000 lb. more than the ordinary freight 
car. It was built atthe Central Pacific shops, at Sacramento, and 
a number of similar ones are now running. It is thought that 
fruit can be brought through by freight train—costing 450 dols, a 
car—instead of, as at present, by passenger train-—costing 900 dols. 
a car—by using these cars ; and that it will be preserved in much 
better condition. The car uses about 3 tons of ice in a trip by 
freight train, requiring replenishing twice. There is not the 
slightest moisture inside, and a handkerchief rubbed on the gal- 
vanised iron lining remains perfectly dry, which accounts for the 
excellent preservation of fruit. The waste water from the ice box 
is carried off by an arrangement which prevents ingress of air, 


-cent. of ferric per-oxide. 





In this locality the new comet should be looked for 
during two hours before sunrise. 


WE have lately received from correspondents in Arkansas, ob- 
serves the Scientific American, samples of water so saturated with 
bicarbonate of iron as to completely obstruct, by precipitation, the 
pipes and valves of steam engines in which an attempt has been 
made to use the water. We are in possession of specimens of this 
deposited carbonate fully an inch in thickness, and remarkably 
free from foreign salts. It might find employment in the pro- 
duction of medicinal preparations and ferruginous salts used in the 
arts, 


Tue (D, A. Poly. Zeitung v. 29) complains of the adulteration of 
shirtings and other cotton goods sent from England. It appears 
that the raw material is given to the weavers to weave into fabrics 
which are to have the same aggregate weight as the raw material 
supplied, These weavers greatly augment their earnings by 
being able to add from 15 to 45 per cent. to its original weight by 
means of the finishing stuffs employed. This adulteration is easily 
detected by soaking the fabric in water, which dissolves the finish- 
ing stuff. The Chinese first discovered the imposition, and will 
now, according to ‘‘Gewaschenes Gewicht,” only purchase washed 
fabric. The American and German shirtings are quoted as 
losing but from 5 to 10 percent., and are therefore much preferred 
to the English material. 


THE Tong-Yeou, a tree which flourishes in China and Cochin- 
China, produces in large quantities a fruit affording a capsule filled 
with rich, oil-yielding kernels. The oil allows itself to be readily 
extracted by pressure ; it has a density of 0°9362, and possesses a 
number of remarkable properties. According to recent investiga- 
tions, this oil dries more rapidly than any other known oil, a film 
of it laid-on a clean glass or metal surface becoming quite dry 
after several hours. One of its most notable properties resides in 
the fact that, simply under the influence of light, the atmosphere 
being excluded, it b solid. It likewise solidifies when 
warmed in the air; this last phenomenon, however, is of chemical 
nature, having its origin in oxidation. The attempt will be made, 
it is said, to domesticate the Tong-Yeou in Algeria, where its 
valuable product will be more available for the purpose of com- 
merce.— Papier Zty. ii. 40. 

FRENCH journals announce two new processes for the manufac- 
ture of artificial ivory. The first consists in dissolving two parts 
of pure india-rubber in thirty-six parts of chloroform, and satu- 
rating the solution with pure ammoniacal gas. The chloroform is 
then distilled at a temperature of 165 deg. Fah.; and the residue, 
mixed with phosphate of lime or carbonate of zinc, is pressed into 
moulds and dri When reed of lime is used, the product 
is said to possess in a remarkable degree the peculiar composition 
of natural ivory. The second process involves the use of papier 
maché and gelatine combined. Billiard balls of this substance cost 
about one third the price of genuine ivory balls, and are claimed to 
be quite as hard and as elastic as the latter. They may be thrown 
from high elevations upon pavements without injury, and will 
withstand heavy blows with the hammer. The composition is 
known as Paris marble, and may be used for raised ornamentation 
of ceilings, or prepared so as to imitate fine varieties of marble. 


THE following are analyses of good examples of brick clays :— 





No.1. No.2. No.3 No.4. No. 5. 
Silica .. .. 49°44 43°55 50°40 51°80 58°40 
jee 34°26 x 24° 30°40 35°78 
Protoxide of jron .. 774 #1 414 3°02 
re: i ee 1°48 35 = _ _ 
Magnesia .. 514 oa — — 
ae 194 18 21°6 1311 
Carbonate of lime .. .. -- — 2°7 — 272 
Carbonate of magnesia. . — — 13 “30 
esc Sh? ames bee — 8 oe 05 08 
Total 100°00 100°00 10000 100°00 10000 


No. 1 is a Glasgow brick clay, containing but little water ; No. 2 is 
a good pottery or brick clay. No. 3 is Stourbridge, and No. 5 
another fire clay. Some fire clays contain as high as 654 to 66 per 
cent. of silica, 264 to 274 per cent. of alumina, and 54 to 6 per 


THE Journal de Medicine de U Algerie publishes an interesting 
article by M. Jaillard, principal physician of the army, on the 
dangers which attend the employment of zinc for cooking and other 
domestic utensils. Appealing to the works of Boutigny Chauffel, 
Chevalier, &c., he shows that the use for these p es is 
attended with great danger, as various condiments, confections, 
salt solutions, meats, oils, fruits, vegetables &c., dissolve a certain 
quantity of zinc from the vessel, which becomes occluded by its con- 
tents. M. Jaillard adds that not only is it necessary to banish 
zinc from such uses, but it is yet more indispensable that its 
employment should be proscribed when it is alloyed with other 
metals, as in this case it constitutes a voltaic couple which plays 
the réle of an electro-positive element, and is even more easily 
attacked and acted upon by the substances mentioned. The salts 
of zinc are not actual poisons but they are emetics which produce 
organic disorders of a very serious character, acting, above all, most 
seriously on the digestive organs, and it also gradually prevents the 
proper action of medicines, 


Wiru reference to Professor J, Clerk Maxwell’s recent expres- 
sions respecting lightning conductors, viz., that the extension of a 
lightning conductor high above a building, and connected at its 
lower extremity with conducting strata wniinnaninihe is calculated 
rather to protect the surrounding country and to relieve the clouds, 
than to protect the pe veaags = The Scientific American says :— 
** All this is a re-hash of an old discussion on a question which was 
thoroughly ventilated and disposed of some seventy-five years ago, 
as will be found on reference to Gilbert’s ‘Annalen der F hysic,’ 
volumes viii. and ix., wherein is described a controversy between 
Professors Wolf, of Hanover, and Reimann. Professor Wolf 
attacked the then increasing notion that tall conductors with sharp 
points were needless and even dangerous; the latter defended 
their use, and attempted to prove their effectiveness on the basis 
of experience and observation, as well as on theory. In reading 
over this instructive discussion, we cannot help being struck by the 
fact that, with all our progress in the science of dynamic 
electricity, and its applications to telegraphy, electro-plating, 
artificial light, &c., we know little more of static electricity than 
we did seventy-five years ago—while our forefathers’ heads were 
clear on the subjects of static and atmospheric electricity, more so 
than those of our present professors, and much more so than the 
heads of our modern lightning rod men, who, by their lamentable 
ignorance, have done much to bring lightning rods into disrepute 
among many classes,” 





MISCELLANEA. 


TuHE capitalists of Lock Haven, Pa., offer 20,000 dols. to any 
responsible person or persons who will erect a rolling mill, forge, 
or steel works, within the limits of that city, at a cost of net less 
than 60,000 dols, 


AccoRDING to appearances at present, Austria will be well repre- 
sented at next year’s Paris Exhibition. Four hundred firms have 
already sent in their names to the Vienna Chamber of C ce 
as intending exhibitors, 


In reference to a paragraph which appeared in this column on 
the 23rd ult., we are requested to state that detonators may be 
had of Mr. Egestorff’s agents, Messrs. Jones, Scott, and Co., 22, 
Basinghall-street, E.C. 

From the date of the first discovery of gold in California down 
to the close of the year 1875, the total amount of gold and 





silver produced in the United States was as follows :—Gold, 
1,332,700,000 dols.; silver, 261,450,000 dols.; total value, 
1,594,150,000 dols. 


THE Leeds Mercury has reason to believe that the applications 
for space in the Paris Exhibition made by English firms are already 
much more numerous than were expected, and that therefore 
there is no possibility of the time during which applications will 
he received being extended beyond the 17th inst. 

AccoRDING to a recently issued official publication, the Austro- 
Hungarian army on its present peace footing comprises 267,332 
men and 46,731 horses. When mobilised the army would number 
771,556 men and 139,694 horses. The navy includes eleven iron- 
clads, three frigates, nine corvettes, and forty-two smaller vessels. 

A WINDMILL, built in the United States in 1776, consisting of 
three floors and a peaked roof, the erection being covered with 
shingles to make it weather-proof, was exhibited at the Philadelphia 
Exhibition of 1876, by which the century of American inde- 
pendence was celebrated. The old windmill was a picturesque as 
well as venerable exhibit. 


ILLUMINATION with natural gas will soon be very common in 
America. Bradford, Pa., as was lately stated, is to be lighted with 
gas from a gas well located about two miles from the town. A 
test well is to be put down in Millstone Forest county, Pa., where 
gas escapes from the surface of the water in such quantity that it 
can be lighted with a match, and it is asserted that the largest gas 
vein ever struck in the oil region was found recently on a farm. 


‘WE understand that Messrs. Blackie and Son will shortly pub- 
lish ‘‘ A Manual of Rules, Tables, and Data,” by Mr. Daniel Kinnear 
Clark, M.I.C.E., relating to Strength of Materials; Labour; Heat 
and its Applications, Steam and its Properties, Combustion and 
Fuels, Steam Boilers, Steam Engines, Flow of Air and of Water, 
Friction and the Resistance of Machinery, &c.; Weights, Measures, 
and Monies; Specific Gravity and Weight of Metals, &c., with 
various other tables. 

THE Hungarian system of high milling was formerly conducted 
with good French stones specially dressed, but recent experience 
has shown that the use of roller mills combined with stones gives 
more favourable results both in economy of time and labour, in the 
first outlay and working expenses, and in producing a superior and 
a larger proportion of the best quality of flour; the operations of 
dressing and purifying are considerably simplified, and the driving 
power reduced as much as 30 to 40 per cent. 

THE Cedar Hollow Lime Company is burning lime successfully 
with petroleum gas, at its lime works in East Whiteland, Pa. The 
Baird and English Patent Vapouriser is used, and one small machine 
produces enough gas to run six kilns, making about 2000 bushels of 
the whitest and purest quality per day without wood or coal. 
Their lime commands from 20 to 25 per cent. higher prices in 
Philadelphia than any other offered for sale in this city, and is 
a used for fine brick-work and finishing the best houses 
there. 


REFERRING to the sugar convention, signed on the 8th inst. by 
the delegates of France, Holland, Belgium, and Great Britain, the 
Paris correspondent of the Times says the treaty is understood to 
be very similar to the one concluded in 1875 at Brussels, the only 
alteration being on those points which led to the rejection of the 
latter by the Dutch Chamber. By the new arrangement France 
and Holland are to put their refineries under excise supervision, 
the French system no longer involving a drawback on export. 
Holland is to be free to abolish her sugar duty whenever she may 
think fit, and Belgium is to give the same equivalent as those con- 
tained in the treaty of 1875, and to add further concessions. The 
treaty, if ratified, will come into force on the 1st of September 
next, 


AN aJarming gas explosion took place on Wednesday at Brighton, 
by which damage was done to property to the extent of several 
thousand pounds. It appears that in the morning, between six 
and seven o’clock, the corporation steam roller was rolling a 
macadam road in front of the property. The ponderous roller, 
it is presumed, fractured a gas pipe, from which gas found 
its way into an underground kitchen of a lodging-house, where at 
about ten o’clock it was ignited by the kitchen fire, when a terrific 
explosion ensued, tearing down two partition walls and a portion 
of the ceiling of a passage adjoining the kitchen. A drapery 
establishment, which is also in proximity to the lodging-house, was 
also extensively damaged. The whole of the windows in the shop- 
front in the King’s-road were shattered into fragments, the fixtures 
were wrenched from their places and strewn on the opposite side 
of the shop some 15ft. distant, and the goods from several shop 
windows were scattered on to the pavement. Fortunately, no one 
was seriously injured. 

THE United States Bureau of Statistics has issued its regular 
summary statement of the imports and exports of that country 
for the twelve months ended December 31st, 1876, corrected to 
February Ist, 1877. We select from the tables some of the leading 
items, which we present below, compared with 1875 :— 


Gold Values of Principal Articles Imported. 


1 : 1876. 1875. 
Commodities. Dollars. Dollars. 

Chemicals, &c. .. 8,342,184 9,156,737 
Oils eter 2,093,653 1,825,747 
Soda, and salts of . 4,373,920 4,893,648 
MR cee 2 en 22,133 1,075,534 
Sugar and molasses. . . «+ 70,947,556 79,175,683 
"| ere Eee 1,746,342 1,673,953 
Ome ss ‘as 1,858,537 1,614,083 
Raw cotton.. .. .. 374,544 403,293 
Cotton manufactures 19,794,431 26,095,067 
Raw sil ata Oe 5,917,717 5,537,717 
Silk manufactures .. ee ee 22,247,505 24,634,353 
i... are he era 10,662,834 
Woollen manufactures .. .. .. 28,063,6) 39,877,827 
Flax and manufactures... .. .. 14,801,302 16,690,600 
Hemp and manufactures 1,990,254 2,119,204 
Jute and manufactures .. 4,433,378 3,960,959 
Straw manufactures 1,774,028 2,240,817 
Buttons a? dons 5 ee ee 
pn ee ee ee eee ee 
Leather and manufactures .. .. 8,036,400 -. 9,080,799 
Paper materials.. .. .. 8,711,953 3,767,322 
Paper and manufactures 1,148,066 1,330,486 
Mad: (acl wel) Geb” ae 1,957,727 2,599,284 
Works of art 1,804,170 1,333,437 
Fancy goods 4,029,024 5,057,610 
Watches 975,930 1,792,481 
Sea See 6,130,039 
Wood and manufactures «+ «- 5,491,323 6,615,739 
India-rubber & gutta-percha, raw 4,384,380 3,833,969 
Eartheuware ~.. .. .. .. .. 9$,921,26v 4,258,720 
Glass and glassware 4,172,854 5,580,352 
Gold and silver.. - 34,455,212 22,896,148 
Copper and manufactures 497,871 611,460 
Lead and manufactures. . 604,288 887,304 
Tin and manufactures .. .. .. 11,281,275 14,288,818 
Iron and steeland manufactures.. 10,584,126 15,264,216 
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MECHANICAL STOKERS. 


(For description sce page 187.) 
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THE BERDAN RANGE FINDER. 
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Tue essential condition to be fulfilled by a range jfinder, | 
especially for infantry and light artillery, is to give the distance 
in a few seconds, and with sufficient accuracy. It is necessary, | 
therefore, that the distance should be measured without reference | 
to tables or calculations, This necessity for rapidity in measur- 
ing operations is explained by the excessive mobility of the 
troops on the battle field, and also by the rapid firing arms now 
employed. Instruments which are either difficult of adjustment, 
or which require too long a time for each operation, can be used 
only for artillery at long ranges, when the military operations 
are carried on in a fixed position, In order that the mode of 
operating the improved range finder which we illustrate may be 
thoroughly understood, it will not be without interest to indicate 
the principle on which it is based, although it be contained in 
the general idea of calculating the side of a triangle by taking 
the angle at the apex. 

Assume that in a right angled triangle the base is = } and the 
side = f. If a represents the first distance to be measured, and 
assuming m to be the smallest of any two distances to be mea- 
sured, the part f — a must then be divided into parts of which 
each part is equal to m. 

When 4, Gy, Ge, Gp 2.5 2 + « as, Figs. 1 and 2, are 
the angles at the vertex of -each perfected right angled triangle, 
the distances and the tangents of the angles corresponding to 
these distances will then be expressed as follows :— 











a = bcotang. a = tang. @ 
tam ene A 
+ @y 
a + 2m = b cotang. a9 = 
» Zo 
3m = b ag= 
a+ 3m cotang. as ie a 
ie ines 's 
line rcintrcne,cimtignt %. 
hence— . 
tang.a@ = os 
b 
tang. =— 
= +m 


























tang. a, = b | aa, the arcs x, ,,%2,. . . . . . s,and the differences of 
a + 2m — 21, %y, to 22, . 2,1 to #, the following 
b res ra 
tang. @s =——___— | 
+ 3m Distance in | | Difference in the 
| Tangents. Ares 
metres. | | res. 
a, a+m..a--m, m. tang. a, a1 Mg..ds. | 2, XH, Zp... 2m | eto 2.201 tO 
She: 300 aes. | 2667 | _ 
eer = | te: | mm | ss 
ng. da = ——____ 0°00: 2° “2 
. a+n,m, “0 | 0-004440 | 1777 o-38 
If the side A, C, of the right angled triangle A, B, C, (Fig. 2) : | » @,00s000 -— Ee 
be prolonged beyond A, equal to the part J, and a parallel be 4 | ph ane | as He 
drawn from the point B to F, G, and this also be made equal to 650 | 07003076 =| 17280 0-108 
1, then an arc of a circle will be described around B, with a | i. a | Li am a 
radius J if the line passes around the point B, which is separated | 800 | «. @-p08s00 1-000 | 0068 
from E by a distance equal to the part J, whilst the radial line | 850 | 0°002353 07941 0°059 
B, G, bisects the line G, D, and produces the different points | = —— phe par 
from 1 to n. ° - : : = 049 
Suppose the arcs already traversed, corresponding to the parts 103? 0-r01805 0-762 0-088 
1 to n, be x, 2%, 2 %3. . 5 xo then the centre angles 1100 0°001818 0°727 0°035 
around B, corresponding to these arcs, are equal to the angles om p Beams Bm < 
which belong to the parts 1 to n; a, @,, @, a3 . ohoge 1250 0001600 =| ~—-0-640 0-026 
ae as mixed opposing angles, | 1300 0001539 0-615 0025 
If the arcs, 2,,%2,%3,- . . . . . sand their differences | = ci oe pin 
can be measured, then the distance a, a + m,a + 2m,a + 3m, | a : pe nn | pa = 
ae ee ae + @+2mcan also be determined, 1560 |  0°001333 0°538 07019 
For example, if distances are required to be measured for in- 4 | 0-e01g80 | 0-500 o-018 
fantry, and 
"a is = 300 metres. | | | 28/m, 167 
m = 50 metres. | - ; > “29 
= 1600 metrea Most of the instruments hitherto known having for their object 
a-+ n,m, . | - : - 
and if 3 = 2000™/. and? = 400 ™/ , the measuring of distances are based upon the preceding theory, 
9 = but the operation of measuring with such instruments is not 
then tanga = ws 0°00666 and @ = 2255" er rapid for them to be of much value upon a field of 
ttle. 
a ry As hereinbef ted, th tial condition to be fulfilled 
tang.a9 = —“. =0-00125 and = 417" ereinbefore sta’ the essen’ condition 
& 1600 i . by a range finder intended for _the use of troops on the battle- 
and thus a to aa = 18’ 38” = 1118” field is rapidity in the observations. It is further requisite that 


The are corresponding to this angle is 1118 for the radius 1, 
thus the are for 1 second = 0°000004848 x 1118” = 0°0054200. 
Ii. the radius 7 = 400 oo the distance traversed on the arc 


from E is x tov = 400 ™/m X 0°0054200 = 2™/,, 168. 


If the tangents of the smaller angles of the arcs are placed 


equal to the arcs belonging to the same, there are obtained for 
the distance from 300 metres to 1600 metres (with 50 metres 
apart for each distance) for the tangents of the anglesa...... 


| the distances be measured with sufficient accuracy corresponding 
to the graduation on the sights, and the measurements should be 
given directly by the apparatus, and be read with facility. We 

illustrate above a new range finder, invented and patented by 
| General H. Berdan, which has already obtained an excellent 


reputation in Germany, while its adoption in this country is now 


| under the consideration of the War-office. It is stated that this 
| apparatus fulfils all the conditions we have given above, and the 


great objections to it, namely, its cost—over £1000—and its size 
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—the telescopes are really astronomical instruments of high power, 
with object glasses 4in. in diameter—are totally disregarded in 
Germany, as compared with the advantages which it confers. We 
may add that some improvements in detail have been effected, 
which we are not at present at libertyto publish. The apparatus 
consists essentially of two telescopes connected together by a fixed 
base, one of the telescopes being movable without changing the base. 
The movement of the glass is effected by means of a recorder, which 
indicates at first sight the distance or the degree of elevation as 
soon as the cross hair in the second glass has been made to 
correspond with that in the stationary glass. The whole appa- 
ratus can be carried on a hand truck. The mechanical part of 
the instrument is so arranged as to produce extremely fine 
differences or movements, which are made measurable in a manner 
which is readily understood. The measurement is effected by 
means of a micrometer screw, which has a thread equal to the 
difference of the arcs x to z=. This screw is provided witha pro- 
portionally large head, or a wheel of corresponding large diameter 
is screwed on to the micrometer screw. Each revolution of this 
wheel or screw produces a movement equal to x to x. If the 
circumference of this wheel or screw head be now divided into 
n parts, according to the ratio of the difference of the arcs 
%—ZT, 21—e,o—Ms, - . . ss x,—a, the problem 
of measuring distances and reading the same direct without the 
aid of tables or arithmetical calculations is solved in the simplest 
and most correct manner by taking a wheel of such diameter 
that the lines which mark the points corresponding to the last 
difference x,, to x, are sufficiently far apart to enable them to be 
plainly distinguished. 

Fig. 1 of the drawings shows, as before mentioned, the outline 
of different lar triangles with a fixed base, the heights 
of which represent the distances to be measured, and Fig. 2 the 
manner in which these distances are measured and indicated by 
the improved apparatus. Fig. 3 shows a sectional plan of the 
range finder. Fig. 4 is a longitudinal vertical section, the 
extremities of the case being opened and the apparatus ready to 
be operated. Fig. 5 is a side elevation showing the case closed 
and the range finder ready to be transported from one place to 
another. Figs. 6, 7, 8, 9, 10, and 11 show on an enlarged scale 
the principal parts of the apparatus. The apparatus is com- 
posed of two telescopes, A and B, constructed and fitted out in 
the best possible manner, as far as optics are concerned, one of 
which, ridelicit, the right-hand giass B in the example shown in 
the drawings, is stationary, whereas the left-hand glass A is free 
to move horizontally on the pivot a’, a?, in the pivot sockets 
attached to the forward end of the same. The glasses A and B 
are connected by means of a combination of rods or tubes 
C', C', and a parabolical bar or tube C, the transverse section of 
which is cruciform, and by means of the rings 3, ¢, d, e, and the 
arms fandg. The bar C, which is the main rod of the combi- 
nation, is supported in the journal boxes D and E. The journal 
box D is formed by means of a journal support, which revolves 
round the pivot , and in which the centre of the left journal 
of the bar C can turn on the round point of a pivot attached 
vertically to the journal box. The box E is an ordinary covered 
journal box. In order to prevent any lateral motion the bar or 
tube C is provided with two flanges. The journal box E with 
the bar C, or the combination of rods, is capable of turning 
around the vertical axis of the pivot / of the journal box D. 

In order to obtain a fine adjustment of the glass B, a ‘micro- 
meter screw L is employed, such screw working in a fixed part or 
nut K against the upper movable part of the foot or support H, 
to the lower part of which the nut K is secured. By means of 
this arrangement the micrometer screw L moves the upper part 
of the foot or support H with the journal of the main rod C of 
the combination on the upper surface of the lower part of the 
foot H, and for this purpose the upper part of the foot H is pro- 
vided with two friction rollers 1 1, which operate on the said 
upper horizontal surface of the lower part of the foot or support 
H. This lower part of the foot H is provided with three fric- 
tion rollers 2 2, which work on the surface of the are or segment 
I, and can be firmly attached to the said are by means of a pres- 
sure screw Z. At the opposite side of the foot H is a cylinder 
M, in which a spiral spring R* is fixed. The pin N of this spring 
presses against a steel plate arranged opposite thereto. A pres- 
sure screw O is screwed into the journal box E. To enable the 
cross hairs of the two telescopes to be adjusted, so that they 
perfectly correspond horizontally, two adjustable screws k k are 
attached to the ring e of the glass B, which move the said glass 
vertically. The method of fastening the glass at the other end 
permits a revolution around the centre pivot of the ring d in a 
vertical direction. 

Both of the telescopes are provided with a movable eye-piece 
for short and long distances, which is operated by means of a 
rack and pinion, and both glasses are fitted with perfectly made 
and accurately adjusted cross hairs. The glasses A and B being 
connected by the bar C or the combination rods or tubes C', and 
the journal support D being capable of turning around the pivot 
h, and the journal box E with the foot H being guided in the 
are of a circle I, of which A is the axis, the glasses A B are 
moved simultaneously both horizontally and vertically. These 
simultaneous movements are of the greatest importance; they 
insure a quick and certain result combined with the simplest con- 
struction. In addition to the common movement of the two 
glasses A and B, the glass A is also capable of moving on the 
pivots a! a®, which are attached to the forward end of the glass A. 

The chief point to be observed in using the instrument is to 
place the perpendicular of the cross hairs of the fixed glass B 
exactly by the side of a stationary object the distance of which 
is to be measured, and when this operation is completed to place 
the vertical hair of the cross hairs of the glass A exactly upon 
the same point. If the glasses were so placed before these opera- 
tions were commenced that the cross hairs of the glasses corre- 
sponded perfectly with each other, and exactly covered the same 
point which was taken at the shortest distance, then the arc 
described by the glass A in revolving on the pivots a' a? must be 
measured if the distance of any object is required to be ascer- 
tained. 

The measurement of the arc or the differences of the arcs may 
be effected either by means of a differential screw or by means 
of micrometer screws, as shown in the drawing. The spiral 
spring R! presses a steel point attached to the glass A con- 
tinuously against the centre of a steel plate attached to the wheel 
or drum T or the point of the micrometer screw S. The wheel 
T moves on the micrometer screw S, which is attached to the 
arm f. This screw S is capable of moving in the arm f to insure 
the exact adjustment of the wheel or drum T at the shortest 
distance. One revolution of the screw head V or of the wheel 
or drum T on the micrometer screw is equal to the differences of 
the arcs x to xq, and causes the glass A to move simultaneously 
the same distance. 

As already mentioned, the circumference of the screw head 
or the wheel T is divided in proportion to the differences of the 
arcs, and a pointer U is employed to indicate immediately the 


50 metres. The instrument can be transported either by hand 
by two men—the case having handles like a stretcher—or it 
may be placed on a cart, which may be attached to an artillery 
caisson, as represented in the drawing. ‘ 

When the apparatus is to be used all that is required is to 
turn down the hinged legs, which assume an inclined position as 
shown in Fig. 4. The ends of the case which are held by the 
joints x x are now opened. The cross hair of the glass B is first 
adjusted to the side of an object which is, say, 300 metres dis- 
tant, and the cross hair in the glass A is then adjusted so that 
it exactly corresponds with the cross hairs of the glass B. When 
this arrangement is completed the cross hairs are also made to 
correspond perfectly horizontally by operating the two nuts k k 
on the screw pivot of the ring e. After this preliminary adjust- 
ment the instrument is ready for use. The cross hair of the 
glass B is now placed by the side of an object, and the cross hair 
in the glass A adjusted so as to exactly correspond with the 
cross hair of the glass B by turning the wheel T or screw head 
V. At the preliminary adjustment of the instrument the index 
was placed at 300 metres as the shorteet distance, therefore by 
turning the wheel or screw head until the cross hair of the glass 
A covers or exactly corresponds with that of the glass B, the 
pointer will show the distance of the object. 


The apparatus shown in the drawing has a two metre base ; 
it measures and records the different distances from 300 to 1800 
metres with an approximation of 25 metres and up to 3000 
metres with an approximation of 50 metres. According to the 
above it will be seen that the dimensions of the different instru- 
ments will have to be arranged so as to correspond with the dis- 
tance that is required to be measured for the different classes of 
weapons. The time required to place the instrument in posi- 
tion ready to take the distance is about 10 sec., but the instru- 
ment is supposed to be in this condition all the time on the 
battle field. The actual time required to measure any distance 
within the power of the instrument is from 10 to 15 sec. The 
arrangement of apparatus hereinbefore described is that which 
has given the best results in practice. The description of 
recorder applied to the apparatus may, however, be varied, 
whilst still retaining the essential features of the instrument, 
and effecting the object attained by the arrangement herein- 
before mentioned. 

The following experiments have been made by the communi- 
cator of this invention with several systems of recorders, viz. :— 
(1) The are traversed by the glass A around a! a*, has been mea- 
sured by means of a circular disc, in which a number of screws 
corresponding to the number of distances to be measured were 
so fixed that the length of each of these screws corresponded 
with each of the distances to be measured. The ends of these 
screws produce a spiral curve. The upper horizontal surface of 
a cylindrical revolving case or box in which the said circular 
disc is placed is graduated according to the different distances to 
be measured. (2) The are traversed by the glass A has also 
been measured by means of an eccentric disc, which operates 
against a friction roller attached to the glass A. The eccentricity 
of this dise should be equal to the distance traversed by the 
glass A. If the flat side of the dise is provided with graduations 
corresponding to the difference of the arcs, the distance can also 
be measured by turning the eccentric dise and reading direct 
from the same. (3) The distance traversed by the glass A 
around a‘ a™ has also been measured by means of a wedge 
operated between a friction roller attached to the glass A and a 
stationary guide. 

The application of the wedge produced reliable results, and the 
distance could be easily read. The recorder shown in Figs. 6 
and 7 is, however, preferred, for the reason that it is easier to 
operate, and that there is less liability of moving the instrument. 
Any of these recorders may also be applied directly to the base 
of a range finder in which the two glasses are fixed to the base 
in a rigid and invariable manner, but this arrangement is open 
to the objection that the movement of the second glass neces- 
sarily displaces the first, and that therefore it is no longer pos- 
sible to verify the position of the cross hairs, As may be seen 
from what has been hereinbefore stated, the invention consists 
essentially of a range finder constructed with two glasses con- 
nected by a rigid base and with a recorder, substantially as 
herein described and shown in the accompanying drawings, 








NOTES FROM CANADA. 
(From a Canadian Correspondent.) 


Apropos of the drawings lately published in Taz ENGINern, of 
the Cromwell steamer Hudson, a most singular and melancholy 
fatality has fallen on the original vessels of the company, that 
the Hudson and her sister boats displaced on the New York and 
New Orleans route. These older steamers, the George Cromwell 
and George Washington, after the more powerful boats superseded 
them on the Southern line, were placed on the line from New York 
to St. John’s, Newfoundland, calling at Halifax each way, and have, 
till lately, formed a regular fortnightly line. On the 3rd of January, 
the George Cromwell left Halifax for Newfoundland, and has not 
since been heard from. Her consort, the George Washington, 
left on the 18th January, a fortnight later, and for some time her 
fate was a mystery, but the telegraph announced a few days since 
that she had been found asa total wreck, near Cape Race, with a loss 
of all hands. Since then fourteen dead bodies have been washed 
ashore, but no other evidence has been given of the fate of either 
steamer. Melancholy as the loss of a steamer with all on board 
always must be, it seems enhanced when two boats of the same 
service, one immediately following the other, sail away into mys- 
tery, and the crews share in succession the same fate. The regu- 
larity with which the new Transatlantic mail service, from Mont- 
real to Halifax, in conjunction with the Allan steamers, has been 
performed, has given great satisfaction to the whole of Canada, 
and the feelings that for postal and military purposes Canada has 
now her own winter port, and is no longer dependent upon a 
foreign Power for access to any part of her territory, naturally 
enhances the satisfaction with which all her residents regard the 
country of their nativity or adoption. So far, every trip has been 
performed with regularity, and according to pre-arrangement, and 
on the inward journey the passengers and mails have reached their 
destinations by the Intercolonial Railway from ten to twenty 
hours before the corresponding service, via Portland, have per- 
formed their trips; but there isa feeling that neither the Allan 
steamers nor the Grand Trunk Railway are favourable to the 
change, and are not helping the new route by any extra exertions 
to make tke savings in them more marked. The passengers by 
either route leave Montreal at 9°45 p.m. on Friday evening by the 
same train to Richmond, seventy-six miles from Mon‘ where 
the routes div: The Portland F money leave then about 
2a.m., reaching Portland about 1.30 p.m. on Saturday, and the 
steamer sails about 4, or as soon after as she can get (Fag 
It takes from twenty-four to thirty hours to run to ifax, when 
she takes on board the mails and passengers by the other route, 
and finally sails for England from 4 to 8 p.m. on Sunday evening, or 
nearly forty-eight hours after leaving Montreal. The total distance 
worked by the Grand Trunk is not materially different either way, 
being 2013 miles from Montreal to Riviere du Loup, where the Inter- 
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distance corresponding with the arc traversed by the instr t 
The divisions are equal to a distance of 50 metres as the sights 
for small arms, and the elevations for cannon are divided into 





railway , against 297 from Montreal to Portland, 
and the time occupied is the same, about 154 hours, On the Ameri- 
can line there is a necessary delay at Island Pond for the Custom- 





house authorities to examine the luggage, and this delay is necessarily 
balanced on the other line by running the train from Chaudiérecurve 
to Point Fives and back, sixteen miles for breakfast, which thus 
creates a delay of over one and a-half hours instead of twenty 
minutes. There is no doubt that to obviate the delays on the 
Grand Trunk the Government will be compelled ultimately to try 
the line from Riviere du Loup to Richmond, with the branches 
250 miles, when with running powers over the section from Rich- 
mond to Montreal they will have the whole route from Halifax to 
Montreal, 843 miles, under their own control, and the distance can 
be worked in a little over twenty-four hours, which is the speed 
now attained on the Intercolonial proper. When these arrange- 
ments are carried out it will reduce the mail time from England 
to the greater part of the United States and Canada a full day, 
assuming the ocean steamers to be the same for both lines. 

Until the commencement of the present depression in railway 
construction, there was a large speculative business in rails from 
England to the United States, which were stored principally at 
New York and New Orleans, in bond, and disposed of by New 
York and Boston brokers principally to the Western and South- 
Western Railways. During the present administration a change 
in the bonding law limits the time for which the duties on these 
rails can remain unpaid to two years, at the expiration of which 
period they must be taken out of bond and the duty of 8 dols. in 
gold be paid. The new railways in Canada have thus got their 
rails from these stock yards at a lower price than they could pur- 
chase them in England, as a large quantity had to be cleared off 
before the time when the duties had to be paid. Hence it is that 
so many vessels have cleared from New Orleans and New York 
with rails for the lower provinces during the last two years. The 
rails lying in bond at both these ports are now cleared off, and 
for the future the new roads in the Dominion will have to —— 
their supplies direct from England. There has been, in addition, 
a considerable mileage laid down lately with re-rolled rails, being 
the old rails taken up by the Grand Trunk and Inéercolonial Rail- 
ways to replace with steel, and re-rolled, or, rather, repaired 
where most worn; and these rails are not likely to answer the 
purpose for any length of time, being more an expedient to get 
the lines into operation than expected to answer any very per- 
manent employment. From the number of miles of road under 
construction, and from the condition of many of those that are 
in operation, Canada cannot fail to be a good customer for rails 
for the next four or five years. 








THE PRESERVATION OF IRON. 


A PAPER has lately been read before the Society of Arts by 
Professor Barff upon a method of preserving iron from rust by 
coating it with its own magnetic oxide. The facts brought for- 
ward and the specimens exhibited were such as to justify the 
hope that his discovery will prove to be of considerable value, and 
that it will, indeed, render many forms of ironwork exposed to 
weather, or to corrosive vapours or liquids, much less destructible. 

When an iron surface is exposed to the action of water, or of 
moist air, it speedily becomes covered by a film of protoxide, or 
ferrous oxide, which consists of 56 parts by weight of the metal 
to 16 parts of oxygen. The ferrous oxide continues to attract 
oxygen, and is gradually converted into another compound, the 
sesquioxide, or ferric oxide, which is composed of 112 parts by 
weight of iron, and 48 parts by weight of oxygen. The ferric 
oxide, in its turn, gives up some of its oxygen tothe as yét unoxi- 
dised iron beneath it, and the ferrous oxide thus formed is 
gradually converted into ferric oxide by the access of air through 
the spongy layer of superficial rust which covers it. In this way 
the first formed film of rust exposes to the atmosphere the surface 
which lies below it ; and hence the rust transmits oxygen to the 
iron, until the latter is completely een by corrosion. Coat- 
ings of paint, &c., have no real adhesion to the metal on which 
they are placed, and even when the coating is generally 
sound, the smallest flaw inits continuity will give entrance to the 
corrosive agents, and rust from the exposed spot will spread 
laterally under the coating, which may be all the more dangerous 
and destructive from being partially concealed from view. 

Magnetic or black oxide, however, which consists of 168 parts 
by weight of iron, and 64 parts by weight of oxygen, is uninfluenced 
by most corrosive substances. Professor Barff has discovered that 
if any iron article is exposed, at a high temperature, to the action 
of superheated steam, it will become covered by a film of this 
black oxide, the thickness of which is determined by the tempera- 
ture and the time of exposure. The oxide is very hard and 
adheres with great tenacity, the passage from oxide to iron 
being apparently insensible. If the operating chamber is heated 
to 500 deg. Fahrenheit, and the exposure is continued for five 
hours, a surface is obtained which will resist emery paper for a 
considerable time, and which will not rust within doors, or after 
a moderate degree of exposure to moisture. If the oxidising pro- 
cess is conducted at 1200 deg. Fahrenheit, and continued for six 
or seven hours, the surface will resist a rasp, and will bear, it is 
said, any amount of exposure to weather. The oxidation does 
not affect the appearance of the surface in any other way than by 
turning it black. If there should be any flaw in the coating, or if 
the black oxide is designedly removed from part of the surface, 
the common oxidation will occur where the iron is thus left unpro- 
tected. But such oxidation is, it is stated, strictly limited to the 
unprotected portion, and has no tendency to spread laterally 
under the black oxide or to detach this from the iron. _ 

A very large number of applications of the process will suggest 
themselves, as for instance in the very many articles of ironwork 
which are exposed to corrosive influences, but which are not subject 
to abrasive wear. : : 

Until further experience, however, has been obtained, it would 
be scarcely prudent to say that it is of universal application. 
Messrs. Penn, of Greenwich, are about to undertake a series of 
trials for the pu of testing the strength of the prepared 
articles, so that they may become able to speak with authority 
upon the fitness of the oxidised iron for bridge girders and 
architectural purposes ; and Professor Barff is fitting up a heating 
chamber of a larger size than that in which his early experi- 
ments were conducted, and will before long be in a position to 
furnish evidence of the commercial practicability of his process. 
The process can be conducted at small cost for articles of some- 
what limited dimensions, and its field of application may every 
day extend. If its efficacy is as great as it promises, it will 
admit of the use of iron for many purposes to which its liability 
to corrosion has yet made it unsuitable; and all interested in 
the application of iron to architectural, marine, and many other 
purposes will look with interest for the results of further expe- 
riment and observation upon what promises to be a very valu- 
able discovery. 








M. CHRISTOPHLE, the French Minister of Public Works, has 
lately addressed an important circular to the prefects of all the 
departments, on the state of the various mines which have been 
opened during the last forty years. Out of about 1200 of these 
mines no less than 700 have either been abandoned or have ceased 
to be worked. Their existence in this unsatisfactory condition is 
a constant subject of complaint from the inhabitants of the dis- 
tricts in which they are situated from members of the Legislature, 
from the councils-general, and from a number of engineers and 
other persons who would in some cases be glad to begin or continue 
the works which are now entirely neglected. This being the case, 
the prefects are to verify the above statistics, and to notify to the 
concessionaires or owners of the mines in question that they must, 
within two months, proceed to carry out such works as may be 
necessary to make the mine useful, If within the time no steps 
have been taken, the minister will consider the propriety | of 
altogether revoking their license and cancelling the concession 
originally obtained from the State, 
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THE PATENTS FOR INVENTION BILL, 1877. 


THE discussion which followed the reading of Mr. Wood’s paper 
at the Society of Arts was resumed on Friday evening last. 

The Chairman, in opening the roceedings, said the discussion 
on Tuesday evening was very fully and fairly carried on, and it 
was extremely important that the subject should be ventilated as 
much as possible before legislation on this important subject takes 
place. There would, at the close of the meeting, be a further 
resolution proposed by Mr. H. Palmer, in addition to those already 
on the paper, that a deputation should be a ppointed to wait on the 
Attorney-General with a copy of the sendistions which had been 
arrived at by the ting. In lusion, he called upon Mr. 
Hinde Palmer te propose the third resolution. 

Mr. Hinde Palmer, Q.C., understood that the resolutions which 
had already been pro to the meeting, and those about to be 
proposed, were intended for the purpose of raising discussions on 
practical pointsin the bill itself. It was competent to anybody, as 
t was to his friend Mr. Lloyd Wise, to propose any amendment on 
any of the resolutions. With reference to what Sir Antonio 
Brady had said as to the reduction of the fees, that subject might 
very well be raised, and he (Mr. Palmer) was himself in favour of 
that view, and had in 1871 brought a short bill before the House 
of Commons, in which he proposed such a reduction to the extent 
of one-half of the present fees. That bill was superseded by the 
appointment of a select committee to inquire into the whole sub- 
ject. The resolution with which he was entrusted went to the 
next branch of the bill—the question of compulsory licenses. The 
object of the resolution was to substitute the Commissioners of 
Patents for the Lord Chancellor as the authority to fix the terms 
in case of difference. There was a great difference of opinion as 
to the granting of compulsory licenses. Mr. Mundella had said 
that he was against the principle altogether. The Government, 
however, had evidently come to the conclusion that compulsory 
licenses should be granted, on reasonable terms, to be settled by 
someone, Their report was based on very weighty evidence, 
Mr. Newton, an eminent patent agent of long experience, was 
strongly in favour of compulsory licenses, There seemed to be an 
idea that the object of granting compulsory licenses was to enable 
manufacturers to use and work the invention in their own ordinary 
trade. But it was very unlikely that the patentee would not be 
induced to grant licenses for such a purpose as that, provided he 
had a fair remuneration. What was the difficulty which induced 
them to report in favour of compulsory licenses? It was this: a 
person had a patent for an invention, someone else invented an 
mprovement on that, and he could not put his own improvement 
on an invention in practice without interfering, to a certain extent, 
with the previously patented machine or process. The patentee 
said, “‘I have a valuable invention ; I shall not grant a license ; 
— may be an improvement, but I shall not grant a license.” 
t was with the view of preventing such obstruction in the way 
of future improvements that the system of compulsory li 





United Kingdom, or to make reasonable efforts to secure the use 
or practice thereof, proof to the contrary thereof shall lie on him. 
Then sub-section 2 was, ‘‘That if it is made to appear to the 
Lord Chancellor that in order to ensure a proper supply to the 
public of articles produced under the patent or proper means for 
the use of the invention by the public, licenses are necessary, and 
the patentee fails to ¢ licenses to proper persons, requesting 
the same on terms which the Lord Chancellor, having regard to 
all the circumstances of the case, deems reasonable, the patent 
should be revoked.” His reading of No. 1 was, it was only to be 
in force in the extreme case—he knew of no such case—where, 
rom the nature of the patent, it was impossible a license could be 
granted, That was the interpretation the clause bore. And if it 
were omitted it was of very small value ; and if it were left in, it 
met a difficulty which possibly might arise. 

Mr, Olrick said the clause was somewhat vague, and he had 
read it as to its effect on compulsory por and also as to com- 
— gran and, as he pointed out, there was a difference 

e two, 

The Chairman asked Mr, Olrick whether his resolution would 
not take the form of moving that sub-section 1, clause 22, 
omitted. 

Mr. Olrick replied that he would move that sub-section 1, 
clause 22, in the bill, which provides for compulsory working, is 
unnecessary, and would render patent property very uncertain and 
give much cause for litigation. He moved that addition to Mr. 
Wilson’s amendment. 

Admiral Selwyn seconded Mr. Olrick’s addition to the amend- 
ment, 

After some discussion Admiral Selwyn moved, and Mr. Newn- 
ham Brown seconded, ‘‘ This meeting is of opinion that it is not 
desirable to have compulsory licenses.” 

Mr. Cowper thought that no case had been made out for grant- 
ing compulsory licenses. There was not half-a-dozen cases of 
dogs-in-the manger, or of obstructive patents of original inven- 
tions which ought to be put aside for the sake of some improve- 
ment. How could anyone who was likely to be appointed say 
whether a license should be granted for wom Mer dyes, for instance, 
or for anthracine, one of the most valuable of recent discoveries 
and inventions? It was utterly impossible. Then, again, unless 
he was a thorough agriculturist, how was it possible for him to 
decide on the conflicting merits of the different reapers, and as to 
which was the best. As to the extension of time, he was clearly 
of opinion that fourteen was not long enough, and twenty-one 
years would be better. 

Mr. Lincoln was of opinion that the improver should be com- 
pelled to oe licenses to the original inventor. 4 

Mr. Hale suggested that the amendment now moved would, if 
carried, conflict with the second resolution passed on Tuesday 
evening. 

Mr, Huntley thought the last clause of the resolution had not 





was advoca It was that they might be able to say, ‘Such a 
patent stands in my way, and prevents my introducing an improve- 
ment which I have.” The question was discussed at the Vienna 
conference ; and some thought, with Mr. Mundella, that there 
should be no compulsory licenses. Fifty-seven voted, and a 
majority of twenty-five were in favour of granting compulsory 
licenses. The Government had a large working majority at their 
back. If they were determined to carry the bill they would do so, 
and for that reason it would be very desirable to propose amend- 
ments in the bill of such a character as would not go to any vital 
principles in the bill, that the amendments should be confined to 
real practical suggestions of such a character that they would be 
adopted by the Attorney-General and the Government without 
further di i The a iment proposed was of a practical 
nature, and such an one as the Government would be likely to 
adopt. He therefore proposed—‘ That, recognising the desira- 
bility, in the common interest of the public and inventors, of com- 
pulsory granting of licenses, as recommended by the Select Com 
mittee of 1872 on the Patent Law, this meeting considers that 
the provisions of the bill should be so modified that the power of 
fixing the terms on which such licenses be granted should rest 
with the Commissioners of Patents instead of the Lord Chancellor, 
and that the onus of proof should in each case lie on the party 
complaining or seeking the revocation.” 

Mr. Alexander seconded the resolution. 

Mr. Branskill Cooke believed that the clause referred to would 
prove not only unsatisfactory, but could not be carried out, because 
so much difficulty and disagreement would arise as to the amount 
to be paid for the granting of the licenses by the patentee. He 
proposed that the Railway Commissioners should act as arbiters. 

Mr. Pieper desired to address himself to the arguments used by 
Mr. Hinde Palmer, He had said, first of all, that the committee 
of 1871 proposed that a compulsory license should be granted ; 
secondly, as to the only way to deal fairly with an improver ; and, 
thirdly, he had been arguing that if the clause were in the bill it 
would be never used. But it must be remembered a great change 
had taken place in public opinion on these important questions 
since 1871, and he ascertained what had taken place at the Vienna 
congress in 1873, where they had been forced to consider 
this question, owing to the licy pursued by America 
and England, and on the last day of the Vienna congress 
a vote had been taken of fifty against ten in favour 
of it. But he asked, why treat an improver better than you do 
an inventor? First of all you gave a mana patent, and then it 
was wanted to introduce a license paragraph, because some man 
as eee to improve a little bit upon it. And would not the 

mprover be better off than the origiral inventor? He believed it 

would pew be an exceptional case where an improver or the public 
would suffer by not having a license granted at all. Why, there- 
fore, introduce a paragraph simply because a man was foolish 
enough not to know his own interest? He thought public opinion 
would be listened to, and he did not believe that the Attorney- 
General or the Lord-Chancellor would force anything upon the 
House which was contrary to it. 

Mr. Wilson desired to propose an amendment which would not 
conflict with the resolution, He would move to insert after the 
words “‘ the Lord Chancellor,” ‘‘ that the power of compulsion in 
regard to licenses and the power of revocation should not be 
enforced till the expiration of five years from the date of the 
patent, and that the onus of proof in each case should lie on the 
party complaining or seeking the revocation.” 

Mr. Varley seconded it. 

Mr. Lewis Olrick said, the granting of compulsory] licenses 
was obstructing industry and progress, whereas compulsory work- 
ing would compel the patentee to take definite active measures. 
He would instance what he meant by citing two classes of people 
to whom a patentee might want to introduce an invention—say to 
brewers and railway companies. They were the most conservative 
people in existence, and he would defy any one to bring his inven- 
tion before the world within the meaning of the Act in three years. 
The addition he intended to move was this—That a patent should 
be revoked only after the patentee had refused to license, after 
being required by the commissioner to grant it, on terms deemed 
reasonable iv him, Also that sub-section 1, clause 22, which pro- 
vides for the compulsory working, is unnecessary, and would 
render patent property very uncertain, and give much cause for 
litigation. There could be no doubt that clause would render 
patent property most uncertain, and a man would never know 
eo he had a patent or not within the three years required by 

e 

The Chairman asked if Mr. Olrick wished to omit sub-section 1 
of clause 22 altogether. 

Mr, Olrick said he did. 

The Chairman hoped that, asa member of Parliament, they 
would allow him to offer some explanation of the way in which he 
understood that clause was meant. The clause ran . this way— 
that if a tentee failed to use or to put in practice his invention, 
by himself or his Hoensoes, to's scan extent, within the 








n touched upon, namely, that the onus of proof should in each 
case lie on the party complaining. This ought to be omitted, for 
it subverted the principle of the bill, which, in other cases, was 
that zones should lie on the patentee. It would be utterly imprac- 
ticable. It must be entirely on the patentee to prove that. 

The Chairman said Mr. Huntley was quite right in that, and 
their object was to get the action of the bill reversed. 

Mr. Lloyd Wise believed Mr. Olrick’s amendment would over- 
come the difficulty. He believed the bill would introduce a very 
great deal of uncertainty—all who had had to do with patents 
knew that these compulsory working clauses gave rise to a very 
great deal of trouble. They rendered the question of whether a 
patent was valid a matter of great uncertainty, and the spirit of 
the law was rarely carried out, though the letter was. For 
example, in Austria a patent was granted there for one or more 

ears, with a right of protecting it by paying an annuity, but 

fore you could get a prolongation you must prove you had not 
discontinued the working of the invention, or the making the 
patented article in the country for two years. 

Mr. Pieper said it was one year now. 

Mr. Lloyd Wise : But afterwards it was two years, 

Mr. Pieper: Or four ? 

Mr. Lloyd Wise said that as a matter of practice if a man took 
out a patent there, in which pipes and wheels were a part of the 
invention, he simply sent a few odd wheels, and got a bit of 
screwing done, and bamboozled the authorities, He was not 
ss in general terms, but of facts within his knowledge, and 
then they allowed the patent to be prolonged. It was simply 
nonsense; and, on the other hand, it introduced uncertainty 
whether the patent was valid or not. 

The Chairman then put the amendment, ‘ That this meeting 
does not consider compulsory licenses desirable,” which was 
carried, 

Mr, Olrick said part of his proposed amendment, therefore, 
had been annihilated, that compulsory working was not desirable, 

Mr. Murdoch’s amendment was then put and carried, 

Mr, Cowper moved, “‘ That this meeting is of opinion that the 
a of this bill, as far as they relate to the prolongation of 

he term of a patent to twenty-one years, should be extended to 
existing patents.” 

Sir Antonio Brady seconded the resolution, 

Mr. Lloyd Wise moved, to add after the words ‘‘ twenty-one 
years,” the words “and to amendments of specifications by way of 
disclaimer, explanation, supplement, or otherwise.” 

Mr. Campin seconded the addition, 

The resolution as amended was then put and carried. 

Mr. Olrick proposed the fifth resolution :—‘‘ That the require- 
ments of the Patent-office be properly provided for, and a suitable 
museum and public library maintained, before the funds derivable 
from stamp fees are used for the general purposes of the State.” 
He did not think it necessary to waste the time of the meeting 
with any recommendation of it. The Pat  .t-office had the first 
claims on the money paid into the Patent-office. 

Mr. Murdoch seconded the resolution. 

Dr. Lempriere proposed, as an amendment, ‘‘ That the imposi- 
tion of an additional tax of £100 is objectionable, but that a mate- 
rial reduction of fees should be effected by annual payments, the 
first payments being the smallest.” 

The Chairman suggested that it would be more in order if the 
resolution were das it stood, and the proposed amendment 
moved upon resolution No. 7; the discussion on the question of 
fees would more properly take place when the seventh resolution 
was brought forward. 

Dr. Lempriere desired to leave that question in the hands of the 
chairman. 

The Chairman put the fifth resolution to the meeting, and it 
was carried. 

Mr. H. H. Murdoch then proposed, “‘That a sufficient Patent- 
office and staff should be established before it is attempted to put 
the proposed new patent law into operation, and that unless this 
is done the provisions of that law cannot hb’ properly carried out.” 

r. Cowper seconded the resolution. 

The Chairman understood the resolution to mean that no Act 
should be passed till the Patent-office was built, which seemed to 
him to be hanging the business up for a very long time. 

The resolution was then put to the meeting and lost. 

Mr. Paterson wished, as Mr. Mothershed was unavoidably absent, 
to move the seventh resolution, ‘‘That with a view to avoid 
obst action to the production of inventions for public use by prohi- 
bitive taxation, the stamp duties on patents in all stages should be 
materially Cem eR tars in the initial proceedings.” He 
pointed out how hardly heavy fees pressed upon poor inventors. 

Mr. Varley seconded the resolution. It was to encourage inven- 
tors to come to this country that he would advocate the reduction 
of fees. It would be desirable for artisans to make an annual 
payment, as that was a thing they — ee to keep up. He 
would support the proposition for a reduction of fees in all stages. 

Mr. Wilson agreed 








4 with the mover and seconder of the motion, 
but they were not sufficiently explicit. He would, therefore, pro- 





pose, me eg ep ery this mating ator anak Ae 

TO igh scale of charges for stamp duties a » 
a ve years respectively ; and in lieu thereof, recommends that 
after the completion of the initial stages, a uniform duty, not 
under £5 per annum, shall be charged to the expiration of the 
patent.” 

Dr. Lempriere felt bound to second that amendment. ; 

Sir Antonio Brady hoped that gentlemen who moved specific 
resolutions on the matter would not press them. He would move, 
as an amendment to the resolutions before the meeting, ‘* That 
it was not desirable to go into details, but only into the principle 
involved, in order that inventors in this country might not be 
placed in less favourable position than those of other countries. 

Mr, Paterson would be willing to accept Sir Antonio’s sugges- 
tion, 

Mr. Wilson could not accept it. 

After considerable discussion, the original motion as moved by 
Mr. Paterson, with Sir Antonio Brady’s addition, was put and 


carried, 

Admiral Selwyn appealed to Mr. Hinde Palmer to move, “ That 
in the opinion of this meeting it is desirable that our fellow sub- 
jects throughout the empire should be offered participation in all 
the benefits of any change in the law; and that also in India, 
Australia, and Canada, British subjects should be invited to par- 
ticipate in the benefits of our patent law.” It would be a holding 
out of the hand which should at the present time be done. We 
had taken so much charge of India lately that we were bound to 
remember our fellow-subjects there. Such a proposal would 
command much support from those who had only recently left 
England for the colonies. He would move, “That the subjects of 
the British Empire wherever found shall be offered participation 
in any improvements in the existing law as far as their colonial law 
will allow them to accept it.” oy 

Mr. Hinde Palmer submitted that the proposition was very 
valuable as a general one, but if the Attorney-General were to 
accept it, it would be very difficult to introduce into the proposed 
Act of Parliament. It was very good, benevolent, and proper, but 
rather difficult to embody in actual legislation. we 

Mr. Lloyd Wise desired to move, as an amendment, ‘“‘That the 
last three lines of Clause 23 be struck out of the bill.” , 

The Secretary said that would carry the principle of Admiral 
Selwyn’s proposition. 

Admiral Selwyn expressed his readiness to accept that, and 
desired to have it put to the meeting. 

Mr. Campin would second that. : oe 

The Chairman put it to the meeting, and it was carried. 

Mr. Campin moved, “That any reduction of stamp duties shall 
be as far as possible rendered available for the holders of patents 
heretofore granted.” 

Mr. Smart seconded it. 

The Chairman pointed out that ‘‘as far as” was nearly as bad 
as the word “if,” 

The Secre suggested that it should run, “That any reduc- 
tion of stamp duties be made applicable to all existing patents. 

Mr. Campin and Mr. Smart accepted that, and it was carried. 

Mr. Hinde Palmer moved, ‘That a deputation be appointed to 
wait on the Attorney-General with a copy of the resolutions, and, 
in case he shall not accede to the same, then that the chairman, or 
some other member of Parliament, be requested to propose in 
committee amendments in conformity with the resolutions.” That 
resolution was desirable because, if what had already been done 
were left without such a a ere it would not have any prac; 
tical result. By waiting in that way upon the Attorney-General, 
it was probable that some of the resolutions which had been 
carried would be adopted by him. If, however, the Attorney- 
General declined, then, in the terms of the resolution, ‘‘ The 
chairman or some other member of Parliament” would propose 
in committee amendments in conformity with the resolutions 
which they had passed. It was a mere matter of business, but 
unless such a resolution was passed, what they had been doing 
would be futile. Sir Antonio Brady had suggested that they should 
join with the Inventors’ Institute, but it would, he believed, have 
greater weight if they went separately. It would be well to con- 
fine their movements entirely to the objects of that meeting. 
Whatever differences of opinion they might entertain amongst 
themselves, or which the public might entertain, as to what the 
Patent-laws ought to be, there was one subject on which they were 
all unanimous, and that was that the public was much indebted to 
the Society of Arts for the steps which they had taken from first 
to last in promoting the object they all had in view, and in endea- 
Youring to bring it into a practical system of legislation. 

Dr. Lempriere seconded the resolution, and felt that they had 
reason to congratulate themselves on having so able and impartial 
a chairman, by which not only was a fair hearing obtained but a 
ventilation of all the points which came up for discussion. — 

The Chairman put the resolution to the meeting, and it was 
carried, 

Mr. Lloyd Wise proposed, ‘ That in the opinion of this meeting 
sub-section 4 of Clause 23, which is as follows : ‘The ge shall 
cease on the cesser of the foreign patent or such one of the foreign 
patents (if more than one) as first ceases,’ be struck out.” 

Mr, Pieper seconded it. j d 

The Chairman observed this was a gp samy of considerable im- 
portance, and in his opinion it would be very ill advised to urge it 
upon the Government. It was a late hour to go into a discussion 
of that kind, but speaking for himself, it appeared to him that the 

rinciple was right that if a forex,2 patent was allowed to lapse the 
English patent ought to drop too. ‘ 

Mr. Varley remarked that if such a law had been in force, and 
Mr. Siemens had applied for a patent in Germany, and it had 
not been granted, he could he not have held a patent in this 
country, 
ra Le Neve Foster: No, no, because there is no patent to 


expire. 

Kdmiral Selwyn seconded the resolution, which, in his opinion, 
was of the utmost importance. Since the bill professed to give a 
patent 21 years, it surely should make provision that the patent 
taken out abroad should not cease to exist. 


The Chairman said, in taking out a foreign patent the inventor 
did not thereby limit his English one. Several members thought 
it did, 

Mr, Pieper believed most countries had a paragraph such as that 
here. 

Mr, Campin ested the matter be left as it was. 


Mr. Mottished thought Parliament would take no notice of it 
even if the resolution was eo. 

The Chairman asked Mr. Wise if he wished to press the 
matter. 

Mr. Lloyd Wise said two important meetings of patent agents 
had fully considered the matter, and recommended that it be 
struck out, é 

Mr. Hale asked who was to nominate the deputation? _ 

The Chairman replied he presumed it would rest with the 
Council of the Society of Arts. ; 

The resolution was then put and carried. 

Mr. Campin suggested that a resolution should be passed to the 
effect that models should not be required in all cases, 

Admiral Sel said the subject of models was specially pro- 
vided for in the bill. . 

Mr. Hinde Palmer read a clause to the effect that the Commis- 
sioners were to make regulations as to providing models in such 
cases as they thought fit. : 

The matter having dropped, a vote of thanks to the chairman 
concluded the proceedings, 








DvuriNnG the month of February the average time of transmission 
of telegraphic messages between Calcutta and London was forty- 
four minutes, and from Bombay to London forty minutes. 
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TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 


infer eorepandete tel laiwe of teyuiey obras fe 
a m is mn, 
public, t or legibly direct d by the 


cases, be nied by a e envelope 
writer to hima, bt baring a” 2 postage stamp, én order that 
answers received by us may be Yorwarded to their . No 
ee er ions which do not comply with 


instructions. 3 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

R. S.—We never heard of such a work. Is it a trade catalogue? 3 

W. H. V.—Rankine'’s book is the best if you are familiar with mathematics. 

DRAvGHTSMAN.—So far as we are aware the invention you describe is new, 
and, we may add, excellent. ! 

W. H. 8.—For description of inachine for shaping spokes, dc., sce THE 
ENGIngEER, vol. xvi., page 286, Nov. 13th, 1863. 

J. P. H.— Such a party wall as you suggest ought to have an excellent 
effect. It need not be more than 10ft. high, and if the chimney is small, 
should be as thin as possible. : i 

J. G.—We hardly wnderstand your question ; but assuming our interpretation 
of it to be right, many patents have included cloims for modifying the 
quality of cast vron in blast furnaces. ; 

H. C.—There is nothing peculiar about the putty except that a little lamp- 
black is added to darken it. The putty is made with dried whiting and 
linseed oil in the usual way, a small quantity of red lead being ° 

Vutcan.—If you can arrange a hood bending down over a vessel of water all 
the sparks will be quenched, while the smoke will rise upwards and escape. 
Lf you have no facilities for carrying out this arrangement, then use a wire 
gauze cap, such as that fitted to portable engines, ie 

H. T. —“ Abridgment of Specifications Relating to Agriculture,” Divis. I., 

ished at the office of the Commissioners of Patents, 25, Southampton- 

uildengs, Chancery-lane, W.C. The volume may be seen as above, or at 

most public libraries in provincial towns. H. T. has not observed our 
rule relating to anonymous communications. , 

R. N. B.—The first Act of the present reign provided for an abreviated form 
heing used. The subsequent statutes which extended the benesit of protection 
ta certain other classes of goods always contemplate the use of the word in 
Sull. You had better consult your legal adviser having regard to the 
nature of the particular subject matter. . 

W. F.—/f your machinery balances when at rest it will balance when in 
motion, Thelaw of centrifugal force to which you refer has practically 
nothing to do with the question, because when the axis of rotation traverses 
the centre of gravity of the system rotating round it—as, for example, a jly- 
wheel and crank—the amount of the centrifugol force is nothing—that is 
to say, the rotating body does not tend to 1 its axis as a whole out of its 
place, and the system will rotate steadily. A certain allowance must be 
made for the connecting-rod, the centre of gravity of which does not rotate, 
Good results will be found in practice hea irds of the weight of the 

ting-rod are bal din i engunes, but in no case can you 
be far wrong if you so use counterweights that the engine will stand at 
rest—friction apart—indiferently in any position. 


COCOA-NUT FIBRE AND ARROWROOT MACHINES. 
(To the Bditor of The Bngwneer.) 
Sir,—Can you oblige us with the names of two or three firms who make 
the following machinery :—Cocoa-nut oil grating and pressing machines ; 
bre hines ; an hinery for arrowroot. N. anp Z, 
Holborn Viaduct, March 10th. 
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ENGINEERS IN THE NAVY. 

In moving the navy estimates, on Monday night, Mr. 
Ward Hunt made an important statement concerning 
engineers in the navy. It isan old story now that these 
gentlemen have had grievances, and that they have endea- 
voured without avail, time after time, to obtain an ameliora- 
tion of their hard lot. The Government have, however, 
at last become alive to the fact that they want not only 
men who can look after an engine in a perfunctory sort of 
fashion, but engineers in the fullest sense of the term. 
Now one of the greatest evils in the existing arrangements 
between Government and engine-room staffs is that the 
latter are not treated as gentlemen. They hold a ve 
subordinate rank afloat and ashore, and the pay whic 





they receive is not sufficient to compensate them for 
the annoyances inseparable from the social ition 
into which they are forced. The reply of the Govern- 
ment always has been that engineers in the navy 
were as well treated as they deserved. It was in 
vain to point out that, admitting this to be true, 
while it was desirable to get better men, it was out of the 
question to expect that these would enter a service offering 
so few advantages. ‘Tradition still lingered in our ships. 
Engineers were, after all, only mechanics. They were not 
“ gentlemen,” and officers were; therefore the latter could 
not associate with the former. Even if a gentleman were 
found by chance in an engine-room, his position and avoca- 
tions degraded him. We know that the word “ gentleman” 
has many significations. We shall use it throughout this 
article to indicate a man of culture, education, and refine- 
ment. Itis quite certain that by far the larger proportion 
of the engineers in her Majesty’s navy are not gentlemen 
in this sense of the term. Whatever they might be 
when they entered the service, a long course of social 
oppression did either of two things—it degraded the man 
in his own eyes, or it drove him out of the navy, Only 
hardened souls could remain; and, with a few excep- 
tions, the engineers now in her Majesty’s ships, while 
on the whole thoroughly respectable and fairly compe- 
tent men, possess neither much education, culture, 
nor refinement. We speak very plainly, but we have 
no intention of giving offence. The sooner the truth 
is realised the better for all parties concerned. It has 
been practically found impossible to bring about pleasant 
social relations between the quarter-deck and the engine- 
room under the existing conditions. Even had the 
Admiralty attempted the task they must have failed, for 
the esteem in which one man holds another cannot be 
determined by an official command or an Act of Parlia- 
ment. So long as masts and sails were fairly used so long 
it was requisite to have sailors, but now many of our 
principal ironclads are totally dependent on their 
machinery for their efficiency ; and it has at last come to 
be understood that there is nothing more degrading in 
handling a throttle valve than there is in grasping a tiller, 
and that, as a man may an officer and a gentleman, 
although he understands how to work a ship’s reckoning, 
so may he be an officer and a gentleman although he keep 
an engine-room log. Acting on this newly-acquired know- 
ledge, and realising the importance of the engineer in 
naval affairs, Mr. Ward Hunt has at last determined 
to induce gentlemen to enter the navy as engineers. In 
September, 1875, a committee was appointed, with 
‘Admiral Cooper Key as chairman, to inquire into the 
whole question of the position of naval engineers. The 
report of the committee has only just been made public. 
In it occurs the following passage :—“ We have entered on 
this inquiry with a full sense of the importance of the 
subject. No arguments are needed to prove that the 
efficiency of our fleets, on which the strength and security 
of this country depend, becomes daily more and more 
intimately connected with the question of the machinery 
of our ships of war.” We cannot do better than reproduce 
here what the First Lord of the Admiralty said on Monday 
night concerning the introduction of a better class of 
engineers to maintain the “ efficiency of our fleets”: “The 
committee have pointed out,” said Mr. Hunt, “what it is im- 
possible to overlook, viz., the difficulty of treating engineer 
officers on an equal footing with the executive officers of the 
navy as “st as they are drawn from a much lower social 
stratum. is, perhaps, is a delicate matter to speak 
about, but it is referred to in the report as raising a 
serious difficulty. The committee recommend that we 
should endeavour to attract persons of a higher social posi- 
tion to that branch of the service, and I propose to try the 
experiment, though I do not mean to say that the subject 
is i from difficulty. But, looking to the history of civil 
engineering in this country, I remember the time when it 
was deemed bg om to the dignity of gentlemen to 
send their sons to learn that business. I have lived, how- 
ever, to see the day when gentlemen, and even peers of 
high rank, have sent their sons to learn it; and in order 
to learn it to any purpose, they must necessarily go through 
the manual and practical part of the business. I cannot 
see why, therefore, if they are treated with proper consi- 
deration, and due regard to their habits at home, we should 
not be able to induce gentlemen and noblemen to send 
their sons to follow what I consider to be a very honour- 
able profession. The committee have recommended that 
greater pains should henceforth be taken in the selection 
of candidates. I propose, therefore, that there shall be a 
free competition among those candidates who are approved 
by the Admiralty, but that great pains should be taken 
in regard to their vouchers of respectability. It is like- 
wise proposed that for three years they should pay £25 a 
year for their instruction. The committee recommend 
that certain privileges should be given to them in the 
dockyards, and that a distinction should be made between 
them and the workmen in regard to the way in which 
their names are entered on coming through the gates. 
Other privileges will also be accorded to them. But these 
details will require consideration, and I will only say now 
that we shall endeavour to make their apprenticeship in 
the dockyards, which must involve them in a t deal of 
manual labour, as pleasant and easy as in the circumstances 
it can be made.” Such a straightforward, manly utterance 
as this requires no comment. We feel certain that Mr. 
Hunt will do what he has promised, and there is a fair 
prea that another field for honourable employment 
will be opened to the sons of gentlemen. 

Nor is it to be sup that Mr. Hunt is unmindful of 
the claims of men who have done excellent service under 
the most trying conditions. Taken as a class, it is impos- 
sible to speak too highly, within certain limits, of the 
existing engineers of the navy. That they have not— 
with, as we have pointed out certain exceptions—enjoyed 
the same social advantages as officers in the navy and the 
army is not their fault but their misfortune ; and although, 
as a consequence, it may be quite impossible to put them 
on the footing of equality to which their profession really 
entitles them, there is still room for conferring certain bene- 





fits which, really small, will be fully appreciated by those 
on whom they are confe Mr. Hunt proposes to intro- 
duce at once certain changes, the nature of which may again 
be best stated in his own words :—“ The Chief Artificer of 
Machinery A float—whose title will be modified by dropping 
the word ‘ Afloat’—will have his full pay increased from 
£1 5s. a day, or £456 5s. a year, to £1 12s. a day, or £584 
a year. The half-pay is raised from 16s. to 18s. per day ; 
the retired pay from £450 to £500 a year; and these 
officers will be permitted to count for retirement all con- 
firmed time served in the junior ranks from the age of 
twenty. The number of inspectors of machinery will be 
increased from five to seven, should their services be 
required. We also drop the word “afloat” from their 
title. Their full pay will be increased from 25s. to 28s. 
per day, and their half-pay from 16s. to 17s. They will 
also be allowed to count towards retirement all contirmed 
_ seryed in the junior ranks from the age of twenty. 

he number of chief engineers will be gradually increased 
from 170 to 220, and chief engineers will be employed in 
ships not at present authorised to carry them. Their full pay 
will be increased. It will in future commence at 13s. instead 
of 12s, a day, going up bysteps. Their half-pay will be in- 
creased from 6s. to 6s. 6d. for a period under five years’ service. 
As regards pensions there will also be some improvement. 
The pay of engine-room artificers will be increased, and 
there will be a new rating of ‘chief engine-room artificers.’ 
This force will be a means of promoting the best men in 
the service to higher pay and posts of ter consideration. 
Some complaint has im made as to the mode of obtaining 
leave, the care of their mess-places, and the size of their 
sea chests, and endeavours will be made to meet their 
wishes in this respect and make them more comfortable 
when afloat. As far as practicable a separate mess-place 
will be provided for them, and in some cases there will be 
an improvement in their relative rank. Altogether there 
has been an endeavour to consider this valuable class of 
officers and artificers and to raise their pay to a rate which 
may be considered commensurate with the position they 
ought to occupy in the ship.” 

e —e the Government on the step they have 
taken, and we have no doubt that the results will be 
satisfactory. It must not be forgotten, however, that 
the scale of pay remains, even under the revised list, 
exceedingly small. £19 10s. a month is less than is 
paid to the chief engineer in any good mercantile line. 
On some stations, iaieel, chief engineers in the mercantile 
marine have from £28 to £30 a month. In the American 
navy the pay of engineers is nearly twice as great as it is 
in the British navy. However, as we have said, the gain, 
if small, is worth having ; and it is at any time in the 
power of the Government to increase the scale of pay if 
they think proper. We do not believe that even the most 
rigid economist would object to paying engineers in the 
British navy as much as they are worth, and that is even now 
more than the Admiralty rate of remuneration represents. 


THOMAS ¥. THE QUEEN. 

A very remarkable trial terminated on Saturday, with 
what is practically a verdict for the suppliant, or plaintiff. 
Mr. Lynall Thomas, an inventor, sued the Crown on what 
is technically known as a Petition of Right, and the case 
was tried by the Lord Chief Baron and a special jury in 
the Court of Exchequer, Guildhall. The hearing of the 
cause occupied no fewer than fifteen working days, and 
seldom, if ever, have so many men eminent for their scien- 
tific attainments or their technical knowledge been put 
into a witness-box. Mr. Bramwell, Sir William Palliser, 
Major-General Campbell, late assistant-superintendent of 
the royal gun factories; Capt. Noble, of the Elswick 
Ordnance Works; Dr. Anderson, Col. Younghusband, 
Major Alderson, and many others of equal reputation as 
artillerists or engineers, were examined and cross-examined 
by an array of counsel which included, for the sup- 
pliant, Mr. Butt, Q.C.; Mr. Lawson, and Mr. Lanyon; 
while, on the side of the Crown, were the Attorney- 
General, Mr. Gorst, Q.C., and Mr. C. Bowen. The 
result of such a trial cannot fail to exercise an im- 

rtant influence on the relations of the Crown and 
inventors. Yet a careful examination of the evidence 
given will suffice to convince any impartial and compe- 
tent man that the questions in dispute were extremely 
simple in themselves; and that a wonderful amount of 
engineering talent and time has been expended—we had 
almost written wasted—in deciding a controversy which 
hardly presented a single intrinsic perplexing feature. If 
we are asked why this was so, our reply is that the evidence 
was of a strictly technical character, and referred to 
abstruse problems with which only men of high and spe- 
cial scientific attainments are familiar, and that the ‘eles 
and the jury had to be educated step by step by the counsel 
and the witnesses. When we state thatas much as half an 
Lour was now and then expended in explaining to the 
learned judge a small detail of a drawing which was per- 
fectly intelligible at a glance to an engineer; and that 
some questions were put which all the efforts of the counsel 
failed to render intelligible to either the judge or the jury, 
while the witness in replying to them, and replying accu- 
rately, had to add that he totally despaired of making his 
answer understood by his non-scientific hearers, no wonder 
will be expressed that this trial lasted so long. Never, 
—— was there supplied a more perfect example of the 

ifficulties which are incurred in trying technical questions 
before non-technical tribunals. 

Mr. Thomas’s case was very clearly stated by Mr. Butt. 
But without following that gentleman into minute details, 
we believe that a short explanation will make it intel- 
ligible to our readers. Mr. Thomas for a long period prior 
to 1858 employed himself in investigating the nature of 
the action of fired gunpowder; and he read a paper on the 
subject before the Royal Society on the 16th of December 
in that year, which contains the results of his experiments, 
and the enunciation of what the author termed a totally 
novel explanation of the action of powder during combus- 
tion. The paper was so severely criticised that he sub- 
sequently published addenda explaining his meaning 
with more precision, and adducing further proofs of the 
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soundness of his views. As everything turns on this so- 
called discovery, we shall give here Mr. Lynall Thomas’s 
own words as contained in the addenda just mentioned :— 
“T claim, first, to have discovered and established by my 
experiments that the pressure produced by the fluid of 
tired gunpowder upon shot or upon the chamber of a gun 
in no way resembles the uniform pressure of a confined 
gas, as assumed by the ordinary theory, but that from its 
previous action through a given space it acquires an im- 
pulsive or percussive character ; secondly, that owing to 
the gradual combustion and decomposition of the powder 
the pressure of the fluid has never at the different periods 
of its action in a gun the same value, but that previous to 
its action on the shot it attains a certain magnitude, and 
then, when the shot begins to move, gradually diminishes ; 
thirdly, that the charges being proportional, the height to 
which the pressure rises in each gun varies with the size of 
the gun, and that it increases in a higher ratio with any 
cnerease in the size of the gun.” This theory lies at the root 
of the entire question tried at the Guildhall; and it will be 
seen that its value to Mr. Lynall Thomas depends entirely 
on the answer which can be given to two questions, the 
first being, Is the theory true / the second being, Did it 
originate with Mr. Thomas! Assuming it to be true, two 
deductions follow, the first being that the initial action of 
powder before the shot moves being the greatest action, 
then the breeches of guns should be made very much 
stronger than any other portion ; and secondly, that large 
guns should be made stronger than small guns in some 
rapidly increasing ratio. This ratio is given by Mr. 
Thomas as being as the square roots of the bores of the 
guns. Thus, if a 9in. gun had a thickness of wall of 
15 calibre, then a 16in. gun should have a thickness of 
2 calibres. Impressed with the importance of his assumed 
discovery, Mr. Thomas laid before the Government in 1859 a 
design for a gun which was never made. Its weight would 
have been 9 tons—too much, it was then considered, for 
service either afloat or ashore. Mr. Thomas then proposed 
another design for a gun weighing 6 tons 12cwt. The 
gun was made of puddled steel. It had a fiaw in it, 
and it burst; but nine rounds were fired at Shoeburyness 
with 25 lb. of powder, when, with an elevation of 37°5 deg., 
it threw an elongated projectile, weighing about 170 lb., 
to a distance of 10,075 yards, which was stated to be the 
greatest range at that time attained. Mr. Thomas deemed 
this gun a complete success, and asked to be reim- 
bursed the £6000 or £7000 which he had expended. The 
Government replied that the firing of nine rounds was no 
proof that a gun had been produced fit for service, and 
asked for more projectiles to test the gun for endurance 
and accuracy. They were supplied, and the gun was 
further tested, with indifferent results, and shortly 
afterwards burst, as we have stated above. This 
brought negotiations to an end for the time. On the 11th 
of November, 1861, he deserted the War-office for the 
Admiralty, and asked that Department to try his inven- 
tion. The reply was, that if he was willing to bear the 
expense in case of failure, a trial could take place under 
the auspices of the Ordnance Select Committee. If the 
gun were a success he would be paid. He asked what 
would be considered a success, and was informed that the 
committee could lay down no fixed rule, but that they 
would deal with him in a liberal spirit. A 7in. gun was 
made at Newcastle, but was not sound, and the Govern- 
ment then made Mr. Thomas a 9in. gun. This was finished 
in March, 1863, and was tried, as Mr. Thomas said, with 
success. He applied for his expenses, and was refused, as 
it was said the gun was nota success. For reasons into 
which we need not enter, Mr. Thomas was for some years 
not in a position to take any furthersteps. Recently, how- 
ever, he has applied once more, not only for his expenses, 
but for a reward, stating plainly that his ideas have been 
adopted by the Government officials; that all the guns 
made at Woolwich for some years have embodied his prin- 
ciples, and that, in short, he first taught artillerists how to 
make a successful heavy gun. This is the suppliant’s case 
in the simplest possible form. 

The reply of the Crown was that Mr. Thomas's so- 
called discovery was not new; that his theory was not 
sound, and that no guns have been made by the Govern- 
ment on his principles. To prove this the Crown 
called many eminent witnesses. It may be stated, how- 
ever, at the outset, that the questions at issue are 
nearly all matters of fact, and not matters of opinion. 
It was stated on oath by Captain Noble, among others, 
that it was well-known for many years before the date of 
Mr. Thomas’s researches that the action of fired gunpowder 
was not identical with what was termed the statical pres- 
sure of a Mr. Thomas himself supplied apparently 
conclusive testimony to the accuracy of the Crown wit- 
nesses. In a treatise “On Rifled Ordnance,” by Mr. 
Thomas, published in 1863, is a reprint of the Royal 
Society’s paper to which we have already referred. This 
work was produced in court, and used by both suppliant 
and respondent. In it we find, at page 108, the admission 
that in 1854 Captain Boxer, lecturing on the science of 
gunnery, said, referring to an experiment made by Count 
Rumford for ascertaining the force of fired gunpowder :— 
“The effect thus produced is not merely that of ordinary 
pressure steadily applied, but rather the effect which would 
result from a body in motion coming into contact with a 
body at rest; or, in other words, similar to a blow.” It seems 
clear from this that Mr. Lynall Thomas was thus fore- 
stalled by a lecturer on gunnery. To remove any possible 
trace of doubt as to whether Captain Boxer and Mr. 
Thomas meant the same thing, our readers have only to 
compare the passage we have just quoted with another 
written by Mr. Thomas, which will be found at page 98 of 
his treatise :-—“ By the word impulse, I wish to convey 
the idea that the initial action of the powder is more like 
a sudden blow.” Here it will be seen are very nearly 
Captain Boxer’s own words. It was submitted, therefore, 
upon this evidence, that Mr. Lynall Thomas had not made 
a valuable discovery concerning the action of fired gun- 
powder for which he was entitled to a reward. 

We come now to his proposition that the strain caused 
by the combustion of gunpowder in a gun augments, other 








things being equal, with the weight of the charge. Here 
again we have factsto deal with. Thanks to the elaborate 
experiments which have been carried out with the crusher 
gauge and the chronoscope, artillerists now can tell with 
great accuracy what takes place in a gun when a 
charge of powder is fired. This is not the moment for deal- 
ing with the very curious information on the action of fired 
gunpowder supplied by Captain Noble and others during 
the trial. It will suffice to say here that it is well known 
that Mr. Thomas’s notions concerning pressures are entirely 
erroneous ; in other words, the strain or pressure does not 
augment with the es of powder fired. That is to 
say, a pound of powder fired in a small gun will cause just 
the same pressure per square inch as 300 Ib. of powder 
fired in a large gun, a small allowance—which has nothing 
to do with Mr. Thomas’s theory—being made, for the fact 
that the temperature of the gas in a large gun will be a 
little greater than in a small gun. No evidence more 
complete on this head could be supplied than was afforded 
by the pressure diagrams used in court, and identical in 
character with those published in our impression for Sep- 
tember 16th, 1870. 

It would thus appear that Mr. Thomas’s theories, in so far 
as they are sound, did not originate with him ; and that, 
in so far as they were his, they were not sound. Letters 
were produced in court to prove that at a comparatively 
early stage of the experiments made by Mr. Thomas he 
was informed that the Government officials could not agree 
with him concerning them. We have now one more 
matter of fact to deal with. Mr. Thomas asserts that 
the Government adopted the proportions which he laid down 
as suitable for heavy guns, and that the parentage of all our 
modern guns is, in fact, to be traced to him. Whether 
this is or is not the case could apparently best be settled 
by taking a few dimensions. Mr. Thomas has stated very 
precisely that the strains on the powder chambers of various 
natures of guns increasing as the square roots of the weights 
of powder fired, the thicknesses of the walls of the guns 
should be augmented in the same proportion. If it can be 
shown that the guns made at Woolwich dovary in dimensions 
in approximately this ratio, then there is strong presumptive 
evidence that Mr. Thomas is right, and we have to face 
the dilemma that while, on the one hand, the gentlemen 
who build and design guns assert now, and asserted years 
ago, that Mr. Thomas’s principles of construction are all 
wrong, on the other we find that they have adopted them. 
However, according to the sworn testimony of a cloud of 
witnesses, the Woolwich guns do not now, and never did, 
conform to Mr. Thomas’s proportions; and it was in 
evidence that Woolwich guns are not made thicker 
as they grow bigger, save in the direct proportion of 
the increase in the diameter of the bore. The old cast 
iron 98 ewt. gun had a thickness at the breech of 1°12 calibre. 
The Armstrong rifled guns were made 1°5 calibre thick, 
because it was known that the strain in a gun firing rifled 
projectiles was greater than in asmooth bore. Mr. Thomas’s 
7in. gun had a thickness of 11‘6in. The present service 
7in. gun has a thickness of 12in. Some capital was 
made out of the fact that there is only O-4in. differ- 
ence between the service gun and the Thomas gun, and it 
was argued that this was tantamount to copying the sup- 
pliant’s design; but it was stated that the similarity in 
dimensions was only the result of a coincidence, and that 
the difference of nearly half an inch is really one of consi- 
derable importance. The total diameter at the breech of 
the Thomas gun was 30°2in., and the net area of the metal 
in the cross section was 679°5 square inches; while in the 
service gun the diameter is 3lin., and the net area of metal 
in the cross section is 716°2 square inches, or 36°7 in. The 
longitudinal strength of such a gun should consequently be 
at least 540 tons greater than that of the Thomas gun—a fact 
worth bearing in mind, seeing that the breech was blown 
out of one of his guns. Now, if we assume that the Govern- 
ment officers became convinced that Mr. Thomas was right, 
and so copied him, then we should expect to find that the 
work of plagiarism extended through all the different 
natures of guns, If this were so, then the Qin. service 
gun should have walls 17in. thick over the powder 
chamber, but they are really only 15in. thick. A con- 
stant is, and has been for a long time, adopted at 
Woolwich, and the walls of the powder chambers of all 
guns of considerable size—say above 7in. bore—are madea 
little under 1-75 calibre thick, irrespective of the dimen- 
sions of the gun. 

As regards the merits of the guns Mr. Thomas actually had 
made and tried, opinions may differ, and, as the whole case 
will probably be tried over again or otherwise appealed, 
we shall not express any opinion. It is a matter of fact, 
however, that witness after witness for the Crown asserted 
that great length of range was of very little value, and 
that the results obtained with Mr. Thomas’s gun, as 
regards accuracy, were very indifferent. It was contended 
that the extreme range of 10,075 yards attained at Shoe- 
buryness by the Thomas 9in. gun, resulted simply from the 
use of a heavy charge of bcd Lut it was admitted that 
if the gun could have stood such charges it would have 
been a very valuable gun indeed. The Armstrong 4} ton 
gun, however, was fired with proof charges of 25 lb. of 
powder, but no one supposed that it could long endure 
such a strain. It may be added that in 1860 a Whitworth 
3lb. gun, which only weighed 208lb., threw a shot 
9688 yards. The Armstrong 32lb., fired with 6 lb. of 
powder, threw a shot 9175 yards; and a12lb. Whitworth 
gun has sent a projectile 10,300 yards, so that there was 
nothing extremely abnormal in the fact that a 9in. gun 
firing 251b. of powder should attain a range of 10,075 yards. 

Whatever may be the ultimate result of this dispute, it 
cannot be denied that such men as Mr. Thomas bo good. 
They advance the progress of mechanical science, and it is 
to be regretted that Mr. Thomas was compelled to sub- 
stantiate in acourt of justice claims which twelve gentle- 
men considered to be based on right. It must be 
remembered, however, that the Government, as_ the 
administrators of the public money, have a difficult and 
responsible duty to discharge, and Mr. Thomas is but one 
of many inventors who, if he succeeds, will follow in 
his footsteps, Mr. Thomas, too, brought a very grave 





| the use of lime has been successfully tried by Mr. 





charge against men who have hitherto enjoyed unblemished 
official reputation, and so we fear that nothing remains 
but that the case should be fought out to the end. 





TORPEDOES AT SEA. 

A very curious experiment has been tried off Cherbourg, with 
one of Messrs. Thorneycroft’s torpedo boats. This is a little 
gray craft, which floats with her deck close to the water-level, and 
is capable of steaming at 18 knots an hour. She carries a powerful 
torpedo at the end of a long spar. Admiral Jaurez, command- 
ing the French Channel Squadron, had an old craft, the Bayon- 
aise, taken in tow by a powerful tug, and run out to sea. The 
torpedo boat, manned by Lieutenant Lemoinne and three others, 
started in pursuit, and after a little time overtook the Bayon- 
aise and ran into her. The torpedo exploded immediately, and 
the Bayonaise went down like a stone. Two days later the 
experiment was repeated with the same success on another ship, 
No one doubted that an old wooden ship could be sunk in this 
way, or probably an ironclad; but there was great room for 
doubt whether the torpedo boat and her crew could sustain the 
shock of the explosion. The Cherbourg experiments are emi- 
nently useful, as demonstrating that torpedo boats can be used 
apparently with fair safety, that is to say, they will not injure 
themselves. It would be quite possible to over-estimate the 
worth of this system of attack, however. An ironclad having 
the power of depressing her great guns sufficiently would in the 
day-time wait quietly until the boat was within a few hundred 
yards, and then with one or two shots dispose of her. But at 
night the attack of such a foe would be a different matter. 


AMERICAN COMPETITION. 

Wuiust the scissorsmakers of Sheffield find scissors made in 
Germany of Sheffield steel, offered in Sheffield at considerably 
under Sheffield prices, the edge tool and general hardware manu- 
facturers of the same town and of Birmingham and Wolver- 
hampton receive communications from important British 
colonies, directing that specified valuable miscellaneous hard- 
ware consignments shall be made up of American and not 
British products. This was a requirement from Australia by a 
late mail. By a more recent mail a similar communication has 
been received from the Cape Colony. If American cutting tools 
had alone been specified, no great surprise would have been 
experienced ; but that general hardwares of American origin 
should be preferred at the Cape to those of English firms is very 
unsatisfactory news. There is reason to conclude that much of 
this preference is due to the indisposition of English exporters 
to adapt their manufactures to the necessities of the market. 
This will especially appear when we point out that the same mail 
has brought information that the Americans have devised 
a light plough to be drawn by native oxen ; and that the plough 
is being so favourably received, that it threatens soon to wholly 
destroy the excellent business hitherto done by many English 
edge-tool firms in the old Caffre mamootie. The Americans 
would seem to be not wholly undeserving of the success which 
they are earning. The lesson is very simple ; and masters and 


| men in this country ought long ago to have learnt it. 


A NEW PROCESS IN SUGAR MAKING, 

We learn that a new process for clarifying cane juice without 
Jastes, the 
inventor, at the mill of Mr. Dart of Indooroopilly in Queensland. 
The principles of the process have not yet been divulged. The 
canes are, however, ground in the usual manner, and the juice 
allowed to run into the clarifiers ; here Mr. Eastes’ operations 
commence, the invention consisting in the treatment of the cane 
juice with certain chemicals which materially alter the colour 
and viscosity of the liquor, the increase in the quantity of 
molasses attendant upon the use of lime being avoided. At the 
trials the freedom of the liquor from glutinous matter was par- 
ticularly noticed, the liquor feeling quite warm to the hand. 
When the liquor ran from the clarifying box to the cleaning 
battery, it boiled with a clear white foam upon it, and scarcely 
any skimming took place. Less steam was needed for boiling in 
the vacuum pan. In a report given by the Queenslander it is 
stated that a perfect crystal of large size was formed, and that 
had there been sufficient liquor to fill the pan the crystals would 
have been of an unusually large size. The curing was 
soon disposed of, the liquor—not molasses—running away to 
the tank after leaving a basket of 1788 lb. of beautiful clear 
white sugar perfectly dry in three minutes. It is also stated 
that the green tinge of the sugar as ordinarily made from the 
same cane is entirely removed. The density of the liquor was 
10 deg. Beaumé, It has been suggested that the clarifying 
agent is hypo-chlorite of sulphur, but Mr. Eastes asserts it to 
be perfectly innocuous, and that it might be partaken of in the 
form in which it is employed ; it is also stated that there is no 
probability of the sugar deliquescing. One of the most import- 
ant points, is that the liquor running from the vacuum pans 
as a vehicle for the sugar, is not molasses but purely crystallis- 
able liquor, which requires no further clarification, and can be 
returned, after heating, to the pan, where it is entirely converted 
into sugar equal to the first, and not, according to the Queenslander, 
a particle of molasses made, If the reports upon this process 
are true—and at present we have no reason to doubt them—Mr. 
Eastes’ invention is one which will largely revolutionise the 
manufacture of sugar. 








TRAVELLING STEAM CRANE, 

We illustrate at page 182 a steam crane manufactured by 
Mr. T, Smith, Steam Crane Works, Rodley, near Leeds, The 
engraving explains itself to a great extent. The design is 
one which, while presenting no very novel features, is generally 
satisfactory. The proportions are good, and the arrangements 
for enabling the attendant to manipulate the machine are 
excellent. 

The boiler is of a somewhat peculiar type; it is shown in 
sectional plan in Figs. 1 and 2. It will be seen that the 
boiler has a circular fire-box and grate A B, and is surrounded by 
a sheet iron casing. Fig. 1 is a plan at the level of the ash-pan, 
Fig. 2 is a sectional plan through the water space, H is the 
chimney, P P tubes to admit air to the fire, M M water, C C 
tubesthrough which the products of combustion escape. Mr.Smith 
claims the following advantages for his boiler :—(1) Its effective 
heating surface, which absorbs all possible of the heat produced 
before entering the chimney. (2) Its extent of space in fire-box 
for combustion. (3) The flame being equally distributed over 
the water containing portion of boiler, an efficient circulation of 
water is obtained, whereby unequal expansion with its attendart 
evils are entirely overcome, and priming rendered impossible 
under ordinary circumstances. (4) Its provision for super-heat- 
ing the steam by hot air, without the direct action of the flame 
on boiler-plates above water line. (5) Its facilities for examina- 
tion, cleaning, or repairs are not possessed by any other boiler ; 
any part of the outer shell or brickwork being easily taken to 
pieces or replaced. (6) Its economy in producing the largest 
amount of steam with the least possible quantity of fuel. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





STEAM ON TRAMWAYS. 

Srr,—I have read with much interest the article which appeared 
in your issue of the 23rd ult., upon the prospective use of steam 
tram cars on the North London ‘'ramway, and it will doubtless be 
generally admitted that London is not by any means the most 
suitable place for their introduction, but this line is by no means 
unsuited to the use of steam cars, Between Stratford and Leyton- 
stone the number of carts and vehicles met with are fewer by far 
than in many provincial towns, This line seems to me one of those 
where increase of speed would add largely to the company’s receipts ; 
the streets are fairly wide, and it must be borne in mind that this 
part of the line runs through a district that can almost be called 
country. 

From Aldgate to Stratford there are certainly objections, It is 
clear that a steam car cannot be “‘ jumped;” but does this require 
to be done so frequently as to be a serious obstacle? As to the 
permanent way of this line, in its present state it certainly could 
not carry an 8-ton engine for any length of time. But why is this 
so? Not because the rails are too light, for with the longitudinal 
sleepers, if well packed, they would carry a much heavier engine. 
The weak point in the permanent way is the principle upon which 
it is constructed. Not only in England, but in Austria and 
America, I have frequently seen the water squeeze from 
under the sleeper whenever a tram-car or other vehicle has 

d over the metals. This simply shows that the ballast 
as been compressed, washed away, or otherwise removed. 
What arrangements have been made for facilitating the pack- 
ing of the sleepers on all our tram-roads? Certainly none 
at all; they cannot be packed in a satisfactory manner ; and it is 
for this reason that they cannot carry with safety an 8-ton engine. 
Nor would it be a costly affair to remedy this defect ; a modifica- 
tion of the pot sleeper used in India, so formed as to allow of their 
being well packed whenever necessary, without in any way 
> gg with the street pavement, would obviate this great 
defect. 

Last summer I noticed in Vienna that from the causes above 
referred to the rail joints were down to the extent of sometimes 
lhin. and 2in.; in riding ina car you felt every joint you passed 
over. I several times noticed platelayers “ shiming” the rails with 
pieces of wood not exceeding lin. broad, and only fit for firewood, 
leaving the rail hollow on each side of the shim to be bent down by 
the next car, 

I have already trespassed too much upon your valuable space, 
and will only add that though improvements in detail will doubt- 
less be made, when in the hands of such men as you name, and 
others I could mention, I am of opinion that Messrs, Merry- 
weather’s engines, and perhaps others, are, as far as absence of 
smoke and noise from exhaust, &c., almost perfect. The time is 
close upon us when horses on tramways will be entirely super- 
seded by steam, and the sooner we prepare ourselves and the 
permanent way for the change, the better for engineers and the 
travelling public. BENJAMIN C, BADHAM. 





THE LINCOLNSHIRE FLOODs, 

Sir,—In your last week’s issue, under the head of ‘‘ The Lincoln- 
shire Floods,” there is an editorial paragraph to which my atten- 
tion has been called, and upon which I desire the favour of making 
through your columns a few brief observations, The tenor of the 
paragraph is to the effect that Mr. Wheeler, the surveyor to the 
Boston Harbour Trust, bas indicated an improvement of the 
Witham drainage by lowering the sill of the Grand Sluice at 
Boston 5ft., that that indication is approved of by Sir John 
Hawkshaw, and opposed by me. To thisI desire to say that I have 
never written a line pro or con on the question of lowering that 
sill. It was recommended in 1860 by Mr. Lewin, who was my 

redecessor in the office now held by me. In 1861 or 1862 it 
ormed a part of the recommendations made by Sir John Hawk- 
shaw to the Witham Drainage Commissioners, by whom he was at 
that time consulted. 

It has been my good fortune to have had considerable profes- 
sional business with Sir John Hawkshaw, out of which there has 
come to my mind an established acknowledgment of his large 
grasp of every engineering subject upon which he has written, 
and, as a consequence, I have never questioned the soundness of 
the opinion he gave when, as part of other large works that he 
recommended to the Witham Drainage Commissioners in 1861 and 
1862, he included the lowering of the sill of the Grand Sluice. 

From my first connection with the Witham drainage in 1863 to 
the date of my present writing I have never written a line on the 
advantage or disadvantage of lowering this sill. One sufficient 
reason why I have not done so is given above. Another is that 
my opinion on this question has not been asked by anyone prepared 
to pay for it—neither has Mr. Wheeler’s—and I have abundant 
business without giving unpaid professional opinions. 

I may add that Sir John Hawkshaw is now retained by a com- 
mittee of noblemen and gentlemen, who have subscribed £2000 to 
cover the cost of obtaining an exhaustive opinion from him upon 
the whole question of the improvement of the drainage of the 
lowlands in the Witham Basin. EDWARD WELSH, 

Surveyor of the Witham Drainage, 

Witham Office, Boston, 
March 13th. 








TELEGRAPH POSTS. 

Srr,—I see in the Times of to-day an extract from THE ENGI- 
NEER on the subject of telegraph wires, which states that in any 
severe snowstorm, accompanied by a strong gale of wind, the com- 
bined weight of the snow and the strength of the wind was very 
apt to thrown down the poles, and thereby stop the communica- 
tion ; and you also state that various plans have been suggested 
for the purpose of getting rid of this difficulty, and among others, 
to have the wires placed underground, but that none of those plans 
yet brought forward have been deemed practicable. 

I think the most obvious means, and the most practicable plan 
for surmounting this very mischievous consequence of a storm, is 
to strengthen the present supports of the wires, and instead of 
relying on a series of single upright posts for carrying the wires, 
to combine the strength of three posts into one, by setting three 
posts in the form of a triangle, the principal post being nearly up- 
right, as at present, and the others being placed behind, and lean- 
ing to, and clamped to the carrying posta little below the top, and 
being placed at a considerable distance from the base of the princi- 
pal post, it appears to me that the strength of two of the posts 
would be opposed at all times and under all circumstances to the 
force of the wind blowing from any quarter. 

GoprreEy SINcLaIR, 

Conservative Club, London, March 13th. 


SCREW PROPULSION. 

S1r,—Your leading article of last week on ‘‘ Possible Improve- 
ments in Marine Propulsion,” agreeing entirely with my views 
concerning screw propellers, I be; to offer a few further sugges- 
tions, hoping that the subject wil be fully discussed in your value- 
able pages, as I firmly believe that there is still a wide field for 
improvement in the propulsion of vessels, 

he common screw propeller‘ vg can consider simply as a very 
rude sort of turbine, and wanti€®g in all the refinement which 
characterises the latter machines. Let us suppose that we wished to 
drive a factory by water power, and simply connected the mill gear 
to ascrew propeller submerged’ in a running stream, what an 
enormous waste we should have, and how little effect we should 
get in proportion to the energy expended! This every one will 
agree to at once, and still we go on putting screw propellers, which 
work precisely under the same conditions, on to our steam vessels, 





and astonish ourselves that there is such anenormous loss. Thi*» 
therefore, leads us to the conclusion that a much better effect could 
be produced by using a turbine in place of ascrew. With a turbine 
the water flows to the wheel at first as slow as possible, is gradu- 
ally accelerated on its way, attains its full velocity at the wheel, and 
is again gradually brought to a state of comparative rest before 
leaving the machine, as is plainly proved by watching the beautiful 
quiet stream by which the water leaves a properly constructed 
turbine, and this is exactly what is wanted ; with the screw pro- 

eller the water is driven off in all ible directions, causing 
infinite useless currents and whirlpools, all of which cost power, 
and worst of all, the velocity of the whole mass is far too high to 
get economical results. You very rightly say in your article that, 
** That propeller is the best, other things being equal, which drives 
the largest quantity of water astern in a line with the keel, at the 
lowest velocity.” Although this is perfectly true, we can neverthe- 
less utilise the water at any velocity we choose, if we only leave it 
as little energy as possible before parting with it. 

Seagees now that, instead of seeking for improvement in the screw 
propeller, we do so in a radically different direction. For instance, 
in place of using large long-stroked engines, working at few revo- 
lutions with large propellers, we take small, short-stroked, fast- 
moving engines, driving one or more propellers or turbines, which, 
being enclosed within casings, might be placed in any part of the 
vessel, above or below the water-line, and in any position—vertical, 
horizontal, or inclined, as might be most convenient to the circum- 
stances—-and lead the water towards each by means of tubes, which 
would require to be increased in area at each end to such an extent 
that the in and out-flowing current of water would be reduced in 
velocity to as near as possible that of the vessel’s progress, and 
directed in a line parallel to the vessel’s keel. As the tube would 
be of comparatively small area at the propeller, the velocity of the 
water there would be very much higher in proportion to the dif- 
ference of areas; and the energy expended in producing that 
velocity would be again given up by the water by bringing it 
gradually down to the velocity at which it entered the tube, 
always, of course, minus the friction of the water in the tube and 
propeller, which loss could be proved experimentally whether it 
was greater than that of the present screw propeller. 

Professor Rankine, in his work on ‘‘The Steam Engine,” says :— 
“Turbines have the advantage of being of small bulk for their 
power, and equally efficient for the highest and lowest falls ;” from 
which it follows that it is all one at what velocity we should run 
the propeller or turbine, and, therefore, by using a high velocity 
we can reduce the bulk of machine and area of tube accordingly. 
This is only a very rough description of a principle which is theo- 
retically correct, and which can be proportioned to drive the 
greatest possible quantity of water astern at the slowest possible 
speed, The working out of the details, however, might prove im- 
practicable, but still, perhaps, worthy of consideration or experi- 
ment, and this appears to be the only direction in which improve- 
ment will have to be songht. W. H. M. 

Flushing, March 6th 


THE STRENGTH OF RIVETED JOINTS. 

Srr,—I have read with much interest your article on Mr. R. B. 
Longridge’s recent experiments on the above subject, and Mr, 
Walter R. Browne’s brief remarks upon them, but cannot say that 
I am surprised at the results arrived at. As you will probably 
receive other letters on the same subject, I will confine my remarks, 
for the present, to one class of experiments only—that on lap 
joints, double riveted—and to that pair of experiments, the fourth 
on the list, which gave the highest mean result. The full dimen- 
sions of the joint are not given, but so far as they are given they 
agree with those adopted by Messrs, Galloway for a boiler made 
by them within the last six months, as shown in the annexed 
sketch, Fig. 1, which, for want of better data, I must assume to 
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be correct. I am, no doubt, doing arash thing in venturing to 
criticise the proportions adopted by Mr. Longridge, Messrs, Gallo- 
way, and Mr. Kirkaldy ; but what other result could be expected ? 
Assuming that the size of hole punched for a rivet of a nominal 
diameter of fin. full would be }3in., I find that, taking the section 
of unpunched plate to be torn through as 100, the section left 
between the rivet holes in line is 68°5, the section in zig-zag is 95°0, 
and the section of rivets to be sheared is 94.5. The actual strength 
of the joint was found to be 66°1, or only 2°4 per cent. less than its 
weakest part, as found by measurement, the deterioration of the 
plate by punching being probably compensated for by the “grip” 
of the rivets. ‘ ; : tes 

But why waste time in experimenting and reasoning on a joint 
thus proportioned, when it is possible to obtain one at least 5 per 
cent. stronger, as shown in Fig. 2. 
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If the rivets are again taken as jin. nominal diameter, and the 
holes, as would be found in practice to be the case, are really 
punched }3in., the tearing section in line and in zig-zag will be as 
nearly as possible equal; and if, as before, the section of unpunched 
plate be taken as 100, the section left between the rivet-holes, 
whether in line or in zig-zag, will be 74'0, and the shearing section 
of rivets will be 75°8, and, judging by analogy from the two experi- 
ments above referred to, the strength of the joint would be rom 
71 to 72 per cent. of the plate. It is possible, owing to the dete- 
rioration of material by punching, the joint in zig-zag may with 
the above proportions be rather weaker than in line, but this, if 
found to be the case by actual experiment, may be equalised by 
slightly increasing the distance between the pitch lines, without 
altering the pitch in line. 

The following are the proportions which I advocate for double- 
riveted zig-zag joints for the ordinary thicknesses of plates used in 
inland practice. Of the thicker plates used for marine boilers I 
have had no practical experience that will entitle me to speak on 
the subject :— 


Thickness of plate.. .. .. Bone 7526. 9-16 
Nominal diameter of rivet .. 8 a -. 15-16 
Pitchinline .. .. .. .. 211-16 .. $$ ..39-16.. 4 

Distance apart of pitch lines 11-16 re ae 19-16 


T admit that the last dimension requires verification by experi- 
ment, but there are many reasons for not increasing the lap more 


than ig absolutely necessary. It may be objected that with these 





proportions it is difficult to make tight joints. This is possible 
where bad workmanship and undue caulking are the rule; but 
I believe the difficulty is much exaggerated, and I should hesitate 
to give out an order to a maker who could not make tight joints 
with these proportions. Nearly three years ago I had three boilers 
built of gin. plates, with the proportions of joints above given. 
The workmanship was fair, neither exceptionally good nor ex- 
ceptionally bad, and no difficulty was found. Mr. Ralph H. 
Tweddell will, I hope, pardon me for quoting part of a letter which 
I received from him last August upon this subject. He writes :— 
“As confirming your views, I had a marine high-pressure boiler 
with, I think, jin. or Zin. plates, and 1jin. rivets. By accident, 
the pitch was calculated from outside of rivet head to outside ot 
next rivet head by the man punching the holes. The boiler was as 
tight and in every way as satisfactory a job as the companion 
boiler which was punched properly. ‘The rivets were 1,in., so that 
the difference was at first sight rather alarming.” 

To conclude, Mr. Longridge has proved that it is quite possible 
to makea double-riveted joint of which the strength is considerably 
less than 70 per cent, of the solid plate, and the proportions which 
he has adopted represent only too accurately those used by many 
of our best boilermakers. It is to be regretted that he did not 
carry his researches a step farther, and point out that there is no 
necessity whatever why we should sit down satisfied with—or at 
least resigned to—the results which have been arrived at hitherto. 
Mr. Walter R. Browne is by no means alone in his opinion that no 
subject could more worthily occupy the attention of the Institu- 
tion of Mechanical Engineers. 

Abbey Works, Nuneaton, March 3rd, 1877. W. 8. Hatt. 





Srr,—Your correspondent, Mr. Walter R. Browne, informed us 
in your last issue that he has repeatedly but unsuccessfully urged 
the Institution of Mechanical Engineers to undertake the duty of 
experimenting upon and deciding the best forms and proportions 
of rivetted joints for boilers and similar work, and that others have 
also urged this, but hitherto with a like want of success, I may 
also remind your readers that last year in the discussion of a paper 
by Mr. Lavington E. Fletcher, on boilers, read before the Institution 
in London, the fact of the great want of accurate knowledge as to 
the best forms and the strengths of rivetted joints was so painfully 
apparent, that several speakers again urged the same thing; but 
still nothing hasas yet been done. Since that time the Institution 
appears to have awakened to a sense of its responsibilities, and is 
now, or is about to become, a metropolitan one, and I think it could 
not do better than inaugurate its removal to London by spending 
some of its £14,000 of hoarded money in so excellent a manner, 
Some of your readers may remember that some years ago it was 
announced by the council of the institution, with a “ flourish of 
trumpets,” that they were going to devote some hundreds of pounds 
per year to the investigation and elucidation of questions of practi- 
cal value in mechanical engineering, but I believe that as yet not 
one penny has ever been so spent by them. Now here isa grand 
opportunity, and if they have not enough money to spare tor so 
excellent a subject, let them appoint a strong committee of inves- 
tigation, and offer to give £100 to add to every £100 which can be 
raised by the committee for this purpose, and I think enough money 
would be raised before the ink of the council’s announcement was 
dry. Iam notarich man, and this is not a subject particularly 
in my own line of research, but if the project should be enter- 
tained, I should wish to show that this letter is not ‘‘all talk,” 
and I shall be glad to send through you the sum of £10 towards 
any fund that may be raised for this purpose. INVESTIGATOR. 

London, March 6th. 

ENGINEERS IN THE NAVY. 

Srz,—I send you a statement of facts, the application of which 
in general you can immediately see. Having been favoured by one 
extract of my letters to you being published by you, I trouble you 
for the last time to indizate one case out of hundreds where the 
naval engineer is between two fires. (1) Those engineers, however 
good, who do not go to sea, and fit machinery in happy ignorance 
of the mode it will be used in, and consequently not handily ; and, 
(2) the ship’s officers, who ‘‘ vote the whole thing a nuisance,” and 
**you may do the best you can, but do not think that I am going 
to alter my arrangements to suit you.” 

What with constructors, contractors, Admiralty officials, and 
dockyard inspectors, who are all too big to look after details, we 
have a fine time of it; but, strange to say, when anything goes 
wrong, then they discover there is a chief engineer who is to be 
punished for the wrong acting of something he loudly protested 
against when it was fitted. Whilst fitting out, his representations 
are pooh-poohed. When accident comes, ‘“* Why did not you 
represent this?” says the court, such court perhaps never having 
seen the ship or her engines before, at least for any business 
purposes. I was in the Leander, and there the chief engineer was 
taunted every time the propeller was hoisted for its not being pro- 
perly fitted in the well-hole. The man told me that for two years, 
whilst the ship lay at Sheerness, he ‘‘ represented,” till at last they 
fairly told him to ‘* shut up for goodness sake.” Now the captain of 
the Leander knew nothing of all this, but hammered away that the 
ship had been two years in the reserve and the propeller was in a 
disgraceful state. Ergo, the chief engineer must be to blame. 
However, like beating a donkey, it defeats its own object; we get 
callous, and as we know a censure often comes through an incorrect 
report to the Admiralty, by people who jump at conclusions, because 
it is too much trouble to investigate right out, why one does not 
feel very humiliated by censure; as to use the words of one I 
know, ‘‘somebody must be stiffened, so let it be the chief, as he 
stands alone.” 

I have finished, leaving you to do what you please with this, I 
am not anxious to appear in print, therefore Iam not ‘‘ composing,’ 
I am only speaking the truth. O2k 

8, Gloucester-place, New Brompton, Chatham, 

8th February. 


Str,—Happening to read your issue of THE ENGINEER, dated 
February 2nd, I was surprised to observe a great many errors 
relating to the examination for naval engineers. First, it is stated 
that 100 candidates presented themselves at the commencement of 
the examination ; secondly, that ‘“‘eighty-three departed directly 
they saw the papers;” and, thirdly, that ‘‘ after luncheon only 
seven came back.” 

Now, being the second candidate in the room on the first day, 
and arriving twenty minutes before the commencement of the 
examination, I am in a position to affirm that only seventeen had 
assembled up to ten o’clock, and precisely as the clock struck our 
papers were handed to each by the examiners, and not one stirred 
from the room till the time was up, Where your informant sup- 
plies the other eighty-three from I cannot imagine, for it is now 
known that only nineteen received nomination papers from the 
Admiralty entitling them to be present at the examination. Also, 
after luncheon fifteen candidates returned—not seven only, as 
stated. 

The examination lasted four days—the two first being devoted 
to the obligatory, the two latter to the optional subjects. The 
second day, I think there were fourteen ; the third, twelve; and 
on the morning of the fourth I think there were seven candidates ; 
while in the afternoon only,three returned, myself included. 

Should my statement be doubted, I refer you to the examiners 
at the Royal Naval College, Greenwich, who cannot but uphold it. 

I hope, in justice to us, that you will be generous enough to 
insert the above. JAMES EvANS Waycoop, 

5, Tarleton-street, Liverpool, March 14th. 

[The statement we published was based on a paragraph in the 
Times.—ED. E.] 














OvunDLE.—The Urban Sanitary Authority have appointed Mr. . 
H. Robinson, C.E., and Mr. J. C. Melliss, C.E., of 7, Westminster- 
chambers, to prepare a scheme for the sewerage and drainage of the 
town to meet the requirements of the pregent sanitary laws, 
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SOLID CAST STEEL. 

TuHE difficulty encountered in obtaining properly solid cast steel 
in masses is well understood. The means of overcoming the diffi- 
culty have probably yet to be found. Sir J. Whitworth’s com- 
pressed steel represents one attempt. The system of compression 
tried some years ago at Neuberg in Styria is another. Yet a third 
system is now proposed by M. Pourcel, the of the steel 
works at Terrenoire. At the November meeting of the Société de 
l'Industrie Minerale, a paper was read on the manufacture of steel 
perfectly free from air cells by M. Pourcel, which involves some 
very important propositions. Pourcel began by saying that 
from the day that the different phases of the Bessemer process 
were fully explained, the means of casting steel free from cells 
was @ priori discovered. 

“It was well known that silicon prevents the formation of car- 
bonic oxide ; here then the rinciple was established, what remained 
then was to draw from it at its important a and apply 
them, and it is from calculations and experiments on the above 
law, that the authorities at Terrenoire had been enabled to solve 
the problem, and achieve their present great success in casting steel 
free from air cells. . . 

“In decarbonising a grey silicious pig iron in the Martin furnace 
by means of wrought iron or steel scrap, we find on taking 
samples after each addition of steel or iron, that ata given moment 
the cast metal is riddled with air cells. If, on the other hand, we 
submit to analysis the homogeneous samples— éprouvette non soufilée 
—taken immediately before the honeycombed sample—éprowvette 
soufilée—we find silicon in the homogeneous sample, whilst the 
honeycombed metal may contain particles of interposed cinder, but 
no free silicon. 

“Such is the analytical result ; the effects may be produced syn- 
thetically. By adding silicon in the form of silicide of iron to a 
bath of steel already formed, we completely eliminate the air 
cells. This steel is, however, generally red-short, and this red- 
shortness has been, and is still attributed, not only by steel manu- 
facturers, but also by the majority of our most ory sana} 
chemists, to the presence of silicon. This explanation we admitted 
in the first instance reservedly, but now we cannot help thinking 
that it is open to doubt. Our own opinion is that silicon in the 
proportions usually found in steel in nowise affects its quality, 
making it neither red nor cold-short. f 

“* The air cells existing in cast steel are due—as Bessemer himself 
demonstrated some eight or ten years ago—to the oxide of carbon 
formed in the liquid steel by an intermolecular re-action between 
the carbon of the metal and the oxide of iron formed during the 
act of casting. When the metal remains liquid sufficiently lor 
the gas escapes, but generally speaking, the temperature at which 
steel is cast being only a little higher than that at which it 
solidifies, the carbonic oxide remains imprisoned, and gives rise to 
air cells, disposed symmetrically and perpendicularly round the 
great axis of the ingot. 5 

“Silicon prevents the formation of these air cells—because it has 
a greater affinity fur oxygen than carbon has—and this, of course, 
by intermolecular combustion, the oxidising body being either 
peroxide of iron or carbonic acid, or both, but then instead of being 
gaseous, the product of the oxidation is a solid body formed in the 
metal itself, and is disposed uniformly between its molecules. It 
is the silicate of iron, the cinder interposed between the molecules, 
that renders the metal red-short and diminishes its quality as cast 
metal. 

“To get rid of this cinder we must add to it a base which will 
render it sufficiently fusible to allow of its separating by liquation. 
For this purpose we use manganese ; and here lies the chief point. 
Manganese is employed in the Bessemer process to free the cast 
metal from the peroxide of iron which it holds in solution, it 
reduces it to its lowest step of oxidation by taking up the equiva- 
lent of its oxygen, and the oxide of manganese thus formed, 
combining with the silicate of iron, renders the cinder extremely 
fluid and it separates by liquation. 

“* MM. Troost and Hautefeuille, in their valuable works commu- 
nicated to the ‘Académie des Sciences,’ have confirmed this ex- 
planation of the part played by the manganese added at the end 
of the Bessemer process, a theory published by Valton eight years 
ago in a memoir communicated to the ‘ Bulletin de l’Industrie 
Minerale.’ Now this theory has entered into pratice, and its results 
have been most fruitful. 

** Acting on this law, we have substituted for a silicide of iron a 
‘double silicate of iron and manganese’ for adding to a bath of 
steel for the purpose of producing metal free from air cells. The 
two reducing elements, silicon and manganese, act simultaneously 
on the mass in a state of fusion, reducing the peroxide of iron and 
preventing the formation of carbonic oxide; and the result of 
their oxidation is a silicate of protoxide of iron and protoxide of 
manganese, a body which is very fluid at the temperature at which 
steel solidifies, and which separates easily by liquation. As to the 
silicide of iron in excess, we are convinced that its effects are not 
injurious. 

“* We cannot here enter into an examination of the experiments 
on which this theory is based without departing too far from the 
subject before us, but at one of the next meetings this question 
will be laid before the members by a person more authorised to 
speak on the matter. The principle of this manufacture, which 
we have now discussed, is very simple in theory, but its application 
is a delicate and more complica matter. However, we may 
say that the practical difficulties have in a great measure been sur- 
mounted, and at present we are producing at Terrenoire cast steel 
of nearly every shade characterising forged steel, from the hardest 
to the softest. 

“The perfect homogeneity of these cast steels, resulti 
their chemical positi 
molecules produced by a process of annealing or tempering o' 
varying nature, will, we firmly believe, lead to results never before 
attained in the production of forged steels. This is, however, a 
new subject with which we personally are not so well acquainted, 
and which M. Enverte, the director of the Terrenoire works, 
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f | pression of the lower chord and the effect of temperature ; but 


stone piers, each 120ft. long by 42ft. in width at the base. The | 
iron piers consist of four legs each, and, while having a base of | 
71ft. Gin. by 28ft., their longitudinal profile terminates in a point | 
at the top, or rather in a 12in. pin upon which the truss rests as on | 
arocker. Theentire pieris a complete structure within itself, and 

can be rolled about on the masonry, the pedestals resting on double | 
roller beds for this purpose. 


Whipple type ; but after erection it will be converted into one | 
continuous girder 525ft. long, projecting at each end 75ft. over its | 
points of support, and carrying from each of these cantilevers a | 
300ft. span, which bridges the distance from the end of the canti- | 
lever to the bluff. It was necessary to make the bridge a con- | 
tinuous girder in order to raise it without false work, and the | 
hinges were obligatory because the rise and fall of the piers from 

thermal changes will amount to fully 2in., and would vary the | 
strains hourly in a continuous truss. The truss is 37°5ft. deep | 
and 18ft. wide, and each bay is divided into twen els of | 
18°75ft. each. All connections between ties, posts, and chords are 

hinged on pin connections, but the chords are riveted to each other | 
throughout, with the novel addition that the pin carrying the tie- 
bars is forced into the chord splice by hydraulic pressure, and thus | 
does duty as a rivet. It will be seen that the details combine both | 
the American principles of pin joints and of massing the materials | 
in approved sms along the lines of strain, together with the | 


| 
| 
| 
| 
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European practice of continuous riveted chords fitted to resist both | 
tension and compression. This peculiar mode of construction was | 
adopted in order to erect the truss in the manner which we are now | 
about to describe. | 
After the bridge seat was cut out of the cliff the end posts were | 
set up, and the first section of bottom chord laid in place, each | 
chord being forced back to the rock by a large screw-jack placed 
between its rear end and the face of the bluff. Then the top of | 
each end post was bolted back to Roebling’s towers by anchor 
bolts, which had a screw adjustment. From this point the end or | 
main tie was carried to the bottom chord at the foot of the second | 
post, and then post No. 2 and the first panel of the top chord were 


The truss itself is, during erection, a continuous girder of the | Bate: 


from the rolling mill pile to the finished bridge, pieces being tested 


out of every plate used. The modulus ‘of e ity was obtained 
for every individual eye-bar, and the bars were pared ther 
according to their moduli, Messrs, ©, C. W: arles 


Houser and Michael Walsh are the superintendents in charge of 
the erection, and the engineers on the of the railroad com. 
pany are Messrs. Rudolph Weiser, Charles Lasker, and Charles 
s. The erection was begun October 16th, and will probably 
be completed about February 20th. There are 2,855, lb. of 
iron in the spans, and 798,000 lb. in the piers, and the amount of 
masonry is 12,915 cubic yards, The spans have iron stringers as 
well as floor beams.— Railroad Gazette, U.S. 








Kine’s CoLLEGE ENGINEERING SocieTy.—At a meeting of the 
above society, on the 9th inst., a paper was read on ‘* The Manu- 
facture of Heavy Ordnance,” by Mr. Wilfrid H. Fleming, at 

resent a student at the Bow Works of the North London way. 

e author commenced with a short history of the advance e 
in the construction of neatee ordnance. He then proceeded to 
explain the several systems that have been used. Beginning with 
smooth bores, he observed that they were still used, that these 
guns are generally made of cast iron, and that the American system 
offers one of the best illustrations of the manufacture of guns of 
this class. Of the methods devised to strengthen cast iron guns he 


| mentioned two—(1) by exterior hooping, and (2) by an inner 
| lining of wrought iron or oil-tempere 


steel, the latter of which 
had been found to be the most successful. Mr. Fleming then 
directed attention to rifled ordnance, and pointed out the advan- 
tages gained, as follows :—Greater accuracy, the simpler action of 
per ion or ion fuzes, and the use of elongated projectiles, 
allowing of (1) the power of making the head of any form 
required, (2) the greater depth of penetration, (3) a saving of 
powder, and (4) the projectiles for the same gun to be wrought to 
an equal weight. He then stated that rifled guns were not always 

ooved, as examples of which he mentioned the Whitworth and 

ancaster guns, the former of which had a hexagonal bore firing 
a hexagonal shot. He then classified the princi held in view 














| in the manufacture of rifled ordnance under three heads :-—(1) 


Mechanical means inside the bore, (2) The action of the powder 
gas upon the shot inside the bore. (3) The action of the air — 
the projectile after it had left the bore of the gun. He then 
explained the system upon which our heavy ordnance was now 
constructed, describing the coil system as “yoy by Mr. Fraser, 
which has been adopted at Woolwich ; and he stated that by the 
present system the cost was now reduced to about £70 per ton, 
whilst the method originally employed involved an expense of 
£100per ton ; and in concluding his paper he gave a detailed descrip- 
tion of the manufacture of a 7-ton gun. Mr. Fleming exhibiteda 
model of a 38-ton gun. Messrs. Burges, Pollock, and Bouchier 
spoke on several subjects that were treated of in the paper. 


THE TESTING OF PoRTLAND CEMENT.—In the current volume 
of the ‘‘ Minutes of Proceedings of the Institution of Civil Engi- 
neers,” there appears a paper on this subject by Mr. I. J. Mann, 
assistant engineer, Port and Docks Office, Dublin. Colour, 
weight, pulverisation, and tensile strength were the properties 
usually examined in determining the quality of Portland cement. 
In its ungauged condition, good cement should have a uniform dull 
grey colour, but this test alone was insufficient and unreliable. 
The present method of weighing the loose cement, after it had been 
allowed to flow gently into a vessel of known capacity, was open 
































CHORD CUT 


put in place. When the first panel wasin position the work looked 
as shown in Fig. 1. It will readily be seen that with these con- 
nections once made the structure could be built out panel by panel 
until the limit of strength of the anchorage bolts or of the top 
chord or the available resistance of the Roebling towers had been 
reached. This last was the governing factor, and the other parts 
were proportioned to suit. Accordingly as the truss grew out 
from the face of the bluff a temporary wooden tower sprang up 
from the bottom of the valley to meet it, the centre of the tower 
being 196ft. 10in. from the shore end of the span. When the 
truss was landed on the tower, the four truss posts resting on it 
were raised by large jack-screws until the anchor bolts were 
relieved of a previously determined portion of their strain, and 
when this point was reached the work of carrying out the span 
was again commenced. 

The next flight was to the permanent pier, 178ft. 2in. When the 
span left the bluff the iron pier was started upward from the 
masonry, and the two met in mid-air, the working forces on each 
arriving at the point of junction within two hours of each other. 
The weather was cold, and the span was short, owing to the com- 


this had been foreseen, and the huge pier, weighing 400,000 lb., 
was moved on its rollers tow: the span until the pier 
which connects the two could be put in place. This done, the 
truss was built out as before until the middle of the river was 





intends submitting for discussion at the next monthly ting of 
the society.” 








A REMARKABLE RAILROAD BRIDGE. 


AxBovuT twenty-three years ago, the late John A. Roebling com- 
menced a work which, if completed, would have been the crown- 
ing triumph of his life. It was a railroad suspension bridge of 
1236ft. span, crossing the canon of the Kentucky River 275ft. 
above the bottom of the gorge. The towers were built and the 
anchorages finished, but at this stage of the work the railroad 
company failed. Roebling was stopped, and until the engineers 
of the Cincinnati Southern Railway decided that no better crossin; 
than at Roebling’s location could found, the giant piers pre | 
° + —_— wilderness, a monument to the financial crash 

1857. 

When Cincinnati decided to build a railroad to Chattanooga, 
the gorge of the Kentucky was found to be one of the worst 
obstacles on the route; and when bids on this crossing were called 
for, each competitor was required to make up his own plen for the 
entire structure, which plan it was obligatory should meet the 
difficulties attendant upon the following conditions of the case :— 
First, the erection of a structure over a ¢ 275ft. deep. Next, 
in connection with this the fact that the rise and fall of the river 
was 55ft., and that it had been known to rise 40ft. in a single 
night, and generally averaged a flood every two months. Lastly, 
the river makes a bend just under the bridge which renders its 
passage by steamers and rafts too hazardous to permit of the 
erection of a pier in the waterway. 

A number of meritorious plans were presented, but the one 
finally accepted was that prepared by Mr. Shaler Smith, of the 
Baltimore Bridge Company. The viaduct, as now being con- 
structed, consists of three spans of 375ft. each, resting on the 
bluffs and on two iron piers, which latter in turn are supported by 


hed, which pleted the work from the north side. In the 
meantime the temporary wooden tower had been taken down, and 
at this present writing the same process just described is going on, 
but from the south side of the river. 

When the two halves of the bridge meet, in the centre of the 
middle span, the two projecting half-spans will be adjusted to the 
same level by loading the shore spans, and the connecting sections 
of chord put in place. The Jast operation will consist in takin 
out the bottom chord pins in the fourth panel north and south o' 
each pier in the short s , thus hinging those two s) and 
fixing arbitrarily and without ambiguity the strains in all parts of 
the truss. In order that there may be no doubtful action at the 
hinging points, both web systems are concentrated into one in the 
ag 3 “. adjoining the post at which the chord is cut, as shown 
in Fig. 

This is also done in the end panel of each span in order to con- 
centrate the shearing strains more conveniently. In erecting this 
bridge the most important points for computation were :—First, the 
angle to be given the span at starting so as to Jand properly on the 
wooden pier; and, next, the correct elevation to be given to the 
truss at the wooden tower, so that an exact junction could be made 
with the pin on the top of the permanent iron pier. These opera- 
tions were both successful. 

Altogether, in the novelties introduced in both construction and 
erection, and in strict adherence to theory thoughout, this great 
viaduct—the most important in the world in regard to length of 
span in connection with its —— probably unsurpassed by 
A similar work now existing. en it is completed, we hope to 
publish a plate and full description. 

The engineers wlio decided upon Mr. Shaler Smith’s design as 
the best were Mr. Thomas D. Lovett, then consulting engineer of 
the Cincinnati Southern, and Mr. G. Bouscaren, who since 





succeeded him in that position. The iron work was all done by 
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to objections, owing to the impossibility of avoiding variable 
amounts of compression, and the effect of fineness of granulation, 
&c., on the weight so obtained. Weighed in this manner, cement 
varied from 78 Ib. to 102 lb. per cubic foot. From numerous expe- 
riments by the author, as well as from those of Mr. Grant and Mr. 
Colson—** Minutes of Proceedings Institutioh of Civil Engineers,” 
vols, xxv. and xli.—it appeared that the weight ascertained in 
the usual manner bore a most uncertain ratio to the tensile strength, 
and was no index of the actual density. It was, therefore, sug- 
gested that the present unscientific and com tively useless 
operation of weighing should be discarded, and hon ific gravity 
be taken instead. To enable this to be done with facility cakepe- 
dition, the author had devised an extremely simple gravimeter, 
consisting of a graduated pipette and a sm lass vessel ; in the 
latter was placed 1000 grains of the cement, while the former was 
filled to a mark with paraffine, which was then allowed to flow into 
the vessel containing the t, until it hed a mark on the 
neck, The quantity of ne remaining in the pipette determined 
the specific gravity, which was at once read off on the graduated 
stem. By this method, neither the density nor the temperature 
of the liquid used affected the result. The specific gravity of a 
large number of specimens was found to vary from 07 to 3°03, 

to pulverisation, it was 


the average being 2°91. With respect 
i he 
y en gauged neat—i.¢., without 





found that coarsely-ground cement w 
sand—generally possessed greater tensile strength than finely- 
ground cement. This result, however, was reversed when the 
cement was used with sand, as in mortar and concrete, and in 
many instances the author found that mortar made with cement 
ee 25 od cent, of coarse particles, possessed little more 
than one-half the strength of mortar gauged with fine cement, the 
age of the samples being four weeks. In connection with what 
might be called mechanical agency, the author had made a series 
of experiments on the effect produced by sands of different degrees 
of granulation, on the strength of cement mortar, from which it 
was found that the use of extremely fine sand diminished the ten- 
sile strength of the mortar to less than one-half of that made with 
very coarse sand, Cement of which not more than 10 per cent. 
was stopped by a sieve with perforations in. diameter, probably 
approached the P sae economical limit of grinding. Tensile 
strength being the most important test, required great care in 
order to arrive at accurate results. The author advocated the use 
of slight pressure in forming the sample briquettes, as producing 
uniformity in the breaking weight of samples of the same cement, 
as well as homogeneity in the gauged cement. An excess 
of water in gauging cement, whether in the neat condition 
or when mixed with sand, seriously diminished the tensile 
stre Circular-ended samples, broken by steel pins passing 
through suitable holes, were found to give more favourable results, 
increasing the breaking hn, ag _—= 20 per cent. in the case 
of ordinary seven-day — es. e standard of tensile strength 
varied according to the judgment of each engineer. At present a 
tensile strength of 350 lb. aed square inch was frequently demanded 
and obtain In the author’s experiments, in which the ordinary 
mould and testing machine were used, it was not uncommon to 
obtain a strength of from 400 lb, to 500 Ib. per square inch for seven- 
day samples, and in one or two instances it rose as high as Ib. 
= square inch, The av , however, of a large number of tests 

uring the last three years been 380 Ib. after seven days, and 





the Edgemoor Iron Company, and it was watched and inspected 


450 lb, per square inch after twenty-eight days’ immersion, 
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SOCIETY OF ENGINEERS. 
Mr, T. CarGiit, President, in the Chair. 

Tue following paper “‘On the Mechanical Firing of Steam 
Boilers ” was read by Mr. J. Walter Pearse :— 

The sf disadvantages of hand stoking, even when performed 
by a careful and experienced man, are only too apparent, The 
supply is intermittent, and therefore irregular. However evenly 
and lightly the coal may be distributed, combustion must be im- 
perfect, and must therefore favour the escape up the stack of 
unconsumed gases. The opening of the fire-hole door admits a 
volume of cold air on to the top of the fire, which not only 
increases the last-named evil, but also further creates waste by 
lowering the temperature of the flue. In addition to this, the 
hard physical labour of firing has to be performed under exposure 
to the direct heat of the furnace. If approximately regular firing 
is difficult to ensure on land, it becomes still more difficult on 
board ship, especially during heavy weather, when keeping steam 
is perhaps of the utmost importance. 

‘he advisability of superseding uncertain and irregular manual 
firing ~ continuous feed, effected by mechanical means, was felt 
at the beginning of the present century; or, at any rate, this 
appears to have been the period when projects for mechanical 
stoking first assumed a practical form. Reference to the latter 
portion of a paper ‘On the Use of Coal in Furnaces without 
Smoke,” read before the Society on the 12th of May, 1862, by 
Mr. Charles F. T. Young, will show that brains were busied as 
early as the year 1813 in endeavouring to solve this important 
problem ; and a search into the records of the Patent-office affords 
evidence that many patents were obtained for accomplishing this 
object in one form or another, even if that form were somewhat 
clumsy when compared with the more perfect machines in use at the 
present day. 

The author of the present paper does not attempt to trace the 
history of mechanical stoking from the beginning of the century 
until now, but will only describe such appli as have attained 
a certain amount of practical application, dwelling at greater 
length on those stokers which are at present doing good service in 
lessening the consumption of fuel, preventing smoke, and substi- 
tuting power for manual labour in a field where such a change is 
highly desirable. In most of the appliances, some automatic 
arrangement for stirring the fire, cleansing the bars, and removing 
ashes and clinker, accompanies that for the supply of fuel. 
Indeed, the two go hand in hand together ; for it is evident that 
but half the desired advantage is obtained if, while a man is saved 
from the labour of throwing coal on the fire-grate, he is still ex- 
posed to the fierce heat while raking the bars, and if the fire- 
door, kept carefully closed against the admission of a supply, be 
opened for the discharge of the waste matter, with all the 
attendant evil of the in-rush of cold air. 

In the year 1822 Mr. John Stanley invented a stoker with a pair 
of fluted horizontal rollers for crushing the coal as it descended 
from a hopper in front of the boiler, at the same time equalising 
the supply. Below the rollers was fixed a three-armed fan, re- 
volving on a horizontal axis, for projecting the coal into the 
furnace. 1n 1834 Mr. Stanley, with the co-operation of Mr. John 
Walmsley, substituted indented rollers for fluted, and made his 
fan to revolve on a vertical instead of a horizontal axis. He also 
arranged the fire-bars so as to rock by means of gear connected 
with the stoker, and caused the steam in the boiler to act ona 
float in a syphon tube for stopping the feed when a certain pres- 
sure was attained. In 1838 Mr. John Juckes patented an arrange- 
ment of screw rams, by which successive charges of fuel were 
forced into tubes, where the coal was distilled before being dis- 
charged into the furnace. In 1839 he devised a narrow movable 
platform in the middle of the fire-bars, and hinged at the back end. 
On a fresh charge being propelled by a plunger on to this platform, 
it was forced up on a level with the fire-bars, both actions being 
performed by levers. In 1841 Mr. Juckes patented the invention 
with which his name is more particularly associated—viz., an end- 
less chain of fire-bars, supported at each end by rollers, which are 
carried on trucks, As the chain passes under the boiler, it draws 
from a hopper its supply of po which is regulated by a door 
sliding vertically. In the next year Mr. Juckes somewhat modified 
this idea inthe construction of his circular grate, made to revolve 
by means of a rack fixed to the circumference, and actuated by a 
pinion, A portion of the grate is always outside the furnace, when 
the bars, which are pivotted at one end, fall down in succession to 
allow of the disengagement of clinker, and are then raised again 
before entering the furnace. The fuel is drawn along much in the 
same way as in the previous arrangement. 

In 1863 Messrs. Wilson and Smith caused their fire-bars, which 
were of the ordinary shape or nearly so, to travel backwards from 
the front of the furnace, so as to carry towards the bridge the fuel 
fed from a hopper provided with a regulating damper ; the bars 
then moved backwards, either singly or in pairs, the motions being 
given by two drums, fitted with projecting arms, placed underneath 
the bars at the front end, and driven by any suitable means. 

In 1867, Mr. Thomas Vicars, Mr. Thomas Vicars, jun., and the 
samé Mr. Smith, patented some improvements on the preceding 
invention. Between the Wilson and Smith fire-bars they placed 
others of shorter length moving backwards and forwards to a less 
extent than the travel of the former, from which they received 
motion. Again, instead of passing all the fuel from the front end 
under the furnace door, they sup’ ‘lied the whole or part of it from 
a hopper, situated at a higher level, and from which tubes descended 
to the grate. In some cases, part of the supply was led by a tube 
through the boiler itself, so as to deliver about midway between the 
front end and the bridge. 

In 1870 Mr. Dillwyn Smith filed his specification. In the 
stoker associated with his name the coal is allowed to fall from a 
hopper in front of the boiler into a horizontal cylindrical receptacle, 
in which works a helical screw for giving the feed. In the case of 
a double-flued boiler, the screw is made right and left-handed, the 
middle being placed just under the centre of the hopper ; and from 
the middle the diameter of the screw gradually increases until, at 
the ends, it becomes almost as large as that of the casing. At the 
ends of the screw shaft, and outside the screw, are projections for 
more evenly distributing the coal as delivered by the screw. The 
pieces of coal are caught in falling by the vanes of a pair of fans, 
revolving towards ak other in a L cteental plane, and are b: 
them projected on to the furnace. As the pieces which are struc 
by the ends of the vanes are projected farthest into the furnace for 
a given size, and as the size of the pieces varies, it follows that an 
even distribution of fuel is effected over the whole area. The fan 
shafts are driven by belts from a separate vertical shaft, actuated 
by a donkey engine or any available power ; and the shaft of the 
feed screw is driven by a worm and worm wheel put in motion by 
another vertical shaft worked by a strap off one of the fan-shafts, 
a pair of cone pulleys and a rod and lever serving to change the 
speed as may be required. A large number of stokers have been 
made on this plan, and many are still at work, giving admirable 
results as regards the saving of fuel. Mr. Dillwyn Smith also in- 
cluded in his patent an arrangement of two separate fire-grates in 
one flue, with argand fire-bars in the centre, so contrived that the 
gases distilled from the coal on the former are burnt with perfect 
combustion by the heated air proceeding from the latter. The 
grate-bars are placed across the flue, and are made to move from 
time to time by the turning of an octagonal shaft on which they 
rest, 

In the same year—1870—some improvements on the Dillwyn 
Smith stoker were made by Mr. George Frederick Deacon. It 
sometimes happened that, when large coal was used, some of the 
pieces were not sufficiently reduced by the screw in one of their 
rectangular directions. To obviate this, a second but smaller 
thread was introduced between the main thread, and, like it, 
gradually increasing in size. It was also found that coal dust 
sometimes accumulated between the disc of the fan and the bottom 
of the casing; this was counteracted by casting a narrow spiral 








feather on the bottom of the disc, and making some holes to admit 
the air, so that a sufficient draught was created to prevent the 
accumulation. At the same time, the fan shafts were reduced in 
height, chiefly for ee the friction of the lower foot-step, 
which for this reason, as well as on account of the conducted heat 
from the furnaces, it was sometimes found di it to keep cool. 
A non-conducting substance was also introduced between the foot- 
step and the underside of the fan-case. One of the fan-shafts was, 
however, retained at its former height to serve for driving the 
others, the pulleys of which were kept as near the fans as the 
screw casing permitted. Each of the shafts had two bearings in a 
single bracket above the fan; and the step was sometimes dispensed 
with altogether by forming a collar on the upper ends of the 
shafts. Subsequently, the fan-shafts were driven by toothed or fric- 
tion wheels, enclosed in a chamber immediately below the fan-case, 
thus dispensing with all but one belt, because they were found to 
be deteriorated by the heat of the fire if the machine was kept 
standing for any length of time. Perhaps the most important 
addition made by Mr. Deacon was his deflector for causing all the 
particles of fuel delivered by the screw to fall upon the fans. This 
ists of two casti bolted together, shown both in elevation 
and plan at Fig. 1, where A is the aperture through which the fuel 
falls, and FF the two fans. The particles are prevented from 
falling between the fans on the hinder side of their centre line by 
the inclined edge E of the plate D, and at the front side by the 
= B, which has a triangular section and curved base. The 
andle H, the stud of which passes through the slot S in the fan 
casing C, allows the deflector to be moved both inwards and out- 
wards as well asin a radial direction, until that position is found 
in which the most uniform delivery is secured. 

The Henderson stoker, which incorporated Mr. Deacon’s addi- 
tions, contains still further improvements on that invented by Mr. 
Dillwyn Smith; and the two interests are now merged in the 
Mechanical Stoker Company. Additions and modifications were 
patented by Mr. Thomas Henderson in 1872, 1874, 1875, and so late 
as the end of last year. Ins , however, of following these suc- 
cessive changes one by one, it will perhaps be better to describe the 
Henderson stoker as it now exists with the latest improvements 
introduced. 

Fig. 2 shows a front elevation of the stoker as applied to a 
Lancashire boiler; Fig. 3 is a side view, partly in section ; 
and Fig. 4 is a horizontal section, showing the fire-bars 
The coal contained in the hopper A is fed down the two 
divisions, one in front of each flue, by means of a roller, which is 
modified in form according as it has to crush coal, or merely regu- 
late the supply of slack. The particles are caught as they fall by 
the arms of two fans contained in the fan-case C, revolving towards 
each other in a horizontal plane, and are by them projected into the 
furnace, being distributed equally over the whole surface as in the 
Dillwyn Smith arrangement. The great improvement consists in 
the pact arr t of parts, and the direct manner in which 
they are driven. Thus, a horizontal shaft B made to revolve by a 
belt and pulleys, or in any other convenient manner, is carried by 
bearings immediately under the fan-case, and, by means of a worm 
in the centre, turns a worm-wheel D on a nearly vertical shaft E. 
This shaft carries a worm at its upper end, which gears with a 
worm-wheel F keyed on the feed shaft, while it has another worm 
at its lower end for moving the fire-bars. The fans are driven 
direct by friction pulleys GG, on the horizontal shaft, working 
against a ring of leather, for preventing rattle, fixed to their hollow 
underside. The fans, therefore, revolve at the rate they are 
speeded—about 200 a minute—but the feed is regulated by 
turning the hand screws II, which push in or draw out the front 
plate of the hopper, which is provided, if necessary, with an in- 
dented steel plate for facilitating the crushing of the coal. 
Sight holes are made in the fan-cases for affording means 
to ascertain that the fans are properly working; and part of 
the bottom plate of the fan case is constructed so as to be easily 
removable for taking out a fan in case of need. Sliding venti- 
lators, for regulating the admission of air, are also provided in the 
furnace doors, as shown in the front elevation. The two 
outside fire-bars remain stationary, but the others have a motion 
imparted to them by the crank of the short horizontal shaft K, 
links M, and projecting or connecting bar N. Every other fire- 
bar, O O, slides on the roller, Q, while the rest, P P, carried on 
the rocker R, and cross-bearer 8S, are, owing to the cranked 
shape of the rocker, made to rise and fall. The ashes and clinker 
are thus carried in one direction, according to the setting of the 
cranks. In the arrangement shown in Figs. 3 and 4 they are 
carried to the back end of the flue, on to a kind of dead plate 
formed by the ends of the lifting bars, which are continued 
beyond the sliding bars; they gradually fall into the ashpit at the 
back, whence they are removed periodically by means of the hang- 
ing door T, worked by the chain V, from the front of the boiler. 
In this way, as the supply of fuel is automatic and continuous, so 
is there also an automatic stirring of the fire and cleansing of the 
fire-bars continually going on. The amount of rise and travel of 
the bars is regulated by turning the hand screw W, according to 
the nature of the fuel and the demand on the boiler. At the 
same time this double action of each alternate bar lifting and 
sliding keeps the interstices between them clear for the free ad- 
mission of the air necessary for combustion. 

All the foregoing mechanical arrangements for supplying fuel to 
furnaces appear to have been designed in imitation of the supposed 
— of hand stoking—that is, the even distribution of a thin 
ayer of coal over the whole surface of the fire, and as lightly as 








| of coal are crushed by the screw before being passed on. 


able bottom of the box. This shaft has also another pair of arms 

J provided with pins which take into notches im the links K K 
jointed to the forked plates B B, and thus alter their position from 
inclined to vertical, and vice versd. The shaft is moved by the bevel 
gear and winch, either direct in a small machine, or with spur wheel 
and pinion in a larger one, as shown in the vertical sections. 
Assuming that the fuel-box is filled with coal in its inclined 
position, the winch is turned so as to move the crank-shaft in the 
direction of the arrows in Fig. 7. The arms J J, by means of 
the links K K, draw the forked plates and fuel-box underneath 
the central aperture, when the links rest upon the shaft, locking 
the box in its vertical position. As the crank continues to revolve 
in the same direction, the pins leave the notches in the links ; 
and the friction roller I comes into contact with the lever D, and 
raises the movable bottom of the fuel box, thus forcing the coal 
upwards into the fire. The bottom is held in this position by the 
nose of the lever D engaging with the catch G. The winch is now 
turned the reverse way, which causes the shaft to revolve in the 
direction shown by the arrows in Fig. 8. The pins again engage in 
the links K K, thus pulling over into an inclined ition the 
forked plates and fuel-box, which latter is followed up by the apron 
C for the purpose of retaining the eoal in the fire-grate. As soon 
as the catch G strikes the bar L it releases the lever D, and thus 
allows the movable bottom to fall to its first position, ready for 
another charge of fuel. Each fresh charge displaces that previously 
inserted, and so has the effect of moving the whole fire. This 
action breaks up the cinder, and gradually carries any hard clinker 
that may have formed to the circumference ef the grate, where it 
is removed at intervals by bringing in succession each part of 
the segmental gratings before the furnace door by means of a 
crow-bar. 

It is evident that this arrangement is not applicable to the flues 
of Cornish or Lancashire boilers, as they are usually fired ; but the 
Frisbie feeder has been applied with success to these boilers, either 
in the middle of their length, as shown at Fig. 5, or at one end, in 
a kind of combustion chamber made of fire- brick, communicating 
direct with the internal flue. There also seems now to be a reac- 
tion in some quarters in favour of externally-fired boilers, espe- 
cially that class in which two or more large horizontal water 
tubes are connected by smaller vertical tubes, as shown with 
Frisbie feeder attached, in sketch, Fig. 8a. 

The “‘ Helix” fire-feeder, devised by Mr. Holroyd Smith, appears 
to combine, in a modified form, the two principles before men- 
tioned—that is to say, the fuel is fed from below, while at the 
same time the feed is continuous. Its application differs from that 
of the Frisbie feeder in its being more suitable for an internally- 
fired boiler, for which, in fact, it was specially designed. In this 
appliance two or more of the ordinary straight tire-bars are replaced 
by a trough, in communication, at the bottom, with a tapering 
case of cylindrical section, in which works an Archimedean screw 
of modined form. The fuel contained in a hopper, placed in front 
of the boiler, is thus absolutely screwed into the fire underneath 
the incandescent coal, so that the gas is extracted by the heat, and 
burnt as evolved. The air y for combustion makes its way 
between the interstices of the bars, which are serrated on their 
upper edges for facilitating its distribution through the fire. 

Fig. 9 shows a front view of a Cornish boiler fitted with this 
arrangement, part of which is in section; and Fig. 10 showsa 
longitudinal section of the boiler, with the ‘‘ Helix” partly in 
section and partly in elevation. The hopper H is in communica- 
tion with the feed trough F, which is placed across the front of 
the flue, and communicates in turn with two or more screw cases, 
according to the size of the boiler. In the diagrams, three of these 
cases are shown, containing the screwsSS 8. As this screw is of 
uniform pitch but of gradually decreasing diameter, suitably cal- 
culated, it delivers the fuel evenly throughout the whole length of 
fire-bars B B; and the coal must be forced upwards through the 
longitudinal aperture, as that is the only outlet. Any large lumps 
The 
cinders fall over the fire-brick bridge, and are removed once a day 
by withdrawing the damper D. A is anordinary fire-door for the 
inspection of the nre, for banking it up, or for use in hand firing, 
in case of a break-down to the engine driving the feed gear or 
from any other cause. The screws were originally made to revolve 
by means of ratchet wheels and pawls, attached to a bar caused to 
oscillate by means of a crank and lever. Subsequently, however, 
the arrangements shown in the diagrams has been adopted as being 
more compact—that is to say, worm wheels on the axis of the screws 
are turned by worms on a horizontal shaft running in front of 
them, and driven by a belt. In the apparatus the author saw 
working at Halifax, a small engine, of a single man power, is found 
sufficient to work two machines fitted to Cornish boilers driving 
100-horse power. Any obstruction to the feed, through any 
extraneous substance becoming mixed with the fuel, instead of 
causing any breakage, merely pulls up the engine. By disconnect- 
ing the lever the feed can even be worked by hand. 

In the foregoing remarks, examples have been given of appliances 
for automatically supplying fuel to both internally and ex- 
ternally tired boilers, with both quick and slow combustion. Inall 
those of late date, which have been more particularly described, 
a great saving in coal has been effected. The author has purposely 
avoided any barestatements as to an economy of so much per cent., 
or an evaporation of so many pounds of water per pound of coal; 
for all such statements must be taken in connection with the nature 
of the fuel: and the various attendant circumstances. It may be 
remarked, however, that the saving is twofold—first, in quality, 








— so as to admit poly of air for effecting the b 
n the Frisbie feeder, however, a different principle has been 
adopted—that advocated by Dr. Arnott for p acs -n fireplaces. 
This consists in a supply of fresh fuel being given from Tao, 
which, on being subjected to the heat of the incandescent mass 
above, evolves its gas to be consumed on rising through the fire. 
The other arrangements are for quick combustion ; this one is for 
slow combustion. In those the eed is continuous, while in this 
it is intermittent ; but the evil of admitting a volume of cold air 
on the top of the fire is avoided in this case as in the others, In 
1868 Mr. Myron Frisbie, of New York, without claiming to 
originate the idea of feeding fuel from below, patented an arrange- 
ment whereby coal was thrust up underneath, and in the middle 
of the fire, and several of his machines are still at work, doing 
very good service. In 1875 Mr. James Millward Holmes and Mr. 
Walker, of Birmingham, introduced into this feeder some improve- 
ments, which chiefly consist in substituting gear for the direct 
action of a lever, while at the same time the whole machine is 
simplified. 
ig. 5is an elevation of the improved Frisbie feeder as applied 

to a Cornish boiler; Fig. 6 isa plan of the fire-grate; Fig. 7. a 
vertical section, showing the fuel-box in the position for receiving a 
supply of coal; and Fig. 8 shows the position it assumes while the 
charge is being thrust into the furnace from below. In this latter 
view the feeder is shown applied to a Root’s tubular boiler. In 
place of the usual straight fire-bars is a central circular aperture 
surrounded by segmental gratings (shown best in the plan, Fig. 6.), 
which are easily removable, while the whole annular arrangement 
of grate runs on friction rollers like a turntable, and may be moved 
round by means of a crow-bar inserted in the holes shown at Fig. 5. 
Underneath the central aperture is the cylindrical fuel-box A, 
mounted on forked side frames B B, which swing on pivots F F 
attached to the base-plate along the centre line of the fuel-box. 
Cast in one with this fuel-box is the apron C for retaining the coal 
when the box is in its inclined = ready for being filled ; and 
— to it is the lever D, by the intervention of which the rod 

, attached to the movable bottom of the fuel-box, israised by the 
crank of the shaft to be afterwards described. A, B, C, D, and E 
swing together on the sabe F F; but the movable bottom of A is 
at the same time capable of rising and falling, being retained in its 
highest position by the catch G engaging with the nose of the lever D. 
The crank of the shaft H, mounted on i also alo’ 


ng 
the central line of the fuel-box, carries a friction roller I which acts 
in its rotation upon the lever D, and consequently raises the mov- 





as a cheaper or smailer coal, when properly burnt, will do the same 
work as larger coal subjected to imperfect combustion; and 
secondly, in quantity, as, for a given power, the whole, or nearly 
so, of the useful effect of the fuel is turned to account, instead of 
a large proportion going up the stack to worse than waste. Again, 
in addition to this saving in current expenditure, there is also that 
in first cost of plant, owing to smaller boilers and fire-grates 
serving for a given power. In the event of greater power being 
required than was originally provided for, the more perfect utilisa- 
tion of fuel by an automatic stoker has been known to save the 
laying down of an additional boiler—no slight consideration where 
space is an object. 

It is not, probably, contended, even by the inventors and im. 
provers of the appliances that have been noticed, that they have as 
yet attained perfection ; but, on the other hand, it will readily be 
conceded that they have made great-progress, and have taken a 
distinct step towards extracting the whole work capable of being 
yielded by our ‘*‘ black diamonds.” 








LigHT DravGHT STEAMERS.—In our impression for September 
1st, 1876, we gave a drawing of a steam paddle-wheel steamer, of 
which Messrs. Yarrow and Co. had built several, 100ft. by 24ft., 
of steel. We learn that this boat has been started on the Magda- 
lence river ; the results are superior to what was anticipated. The 
speed was 13} miles, and the draught 13}in.; this is with 
steam up but no cargo; when loaded to 18in. the speed was 12°4 
miles anhour. This isan excellent result, and reflects much credit 
on the builders. 

CLEVELAND INSTITUTION. OF ENGINEERS.—The fourth meeting 
of the session was held in the Hall of the Cleveland Literary 
and Philosophical Society, Corporation-road, Middlesbrough, on 
the evening of Monday, March 12th, Mr. Thos. Whitwell, presi- 
dent, in the chair. After the usual routine business, Mr. Bain- 
bridge’s paper ‘‘ On Peat Fuel Machinery,” was discussed, chiefly 
with regard to peat charcoal dust, as a dust fuel for puddling 
furnaces, in which Mr. Head and Mr. Bainbridge took the most 
prominent part. Mr. Head’s opinion being decidedly adverse. 
The president then gave an address on ‘‘ American Practice in 
Engineering,” which was listened to throughout with the most 
marked attention, frequently interrupted by applause. Mr. J. E. 
a, = Middlesbrough, then read a paper on ‘‘ Phosphorus in 
Cleveland Iron Ore and in Iron.” This was a most valuable and 
original paper, 


There was a numerous attendance, 
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THE CHEMICAL SOCIETY. 
Thursday, 15th February, 1877. 
Dr. J. H. Gripert, F.R.S., Vice-President, in the Chair. 

THE names of the visitors having been announced, and the 
minutes of the previous meeting read and confirmed, the names of 
Messrs. A. Angell, F. W. Young, E. W. Napper, and H. G, Stacey, 
were read for the first time. Messrs. Michael Conroy, Arthur 
Pearson Luff, John Angell, Joshua Bardsley, Matthew Algernon 
Adams, and Peter Townsend Austen, were ballottéd for and duly 
elected, after their names had been read the third time. 

The Chairman, in accordance with the bye-laws, announced the 
proposed changes in the council and officers of the Society for the 
ensuing year. It was proposed to elect Dr. J. H. Gladstone as 
president in place of Professor Abel, who retires. The vice-presi- 
dents are Mr. Field and Dr. Roscoe, in place of Mr. Longstaff and 
Dr. Gladstone. The other members of council are Messrs. Low- 
thian Bell, C. E. Groves, W. N. Hartley, T. Hyde Hills, and G. 
Matthey, in place of Messrs. D, Campbell, J. Dewar, T. Field, 
N. Storey Maskelyne, and W. Valentine. 

The first paper was by Dr. A. Dupré, “‘On the Estimation of 
Urea by means of Hypobromite,” the object of the communication 
being to describe a form of apparatus which could be conveniently 
worked, and such modifications in the preparation of the hypo- 
bromite solution as to prevent the escape of any bromine vapour, 
so that the process might be used io the wards of an hospital. The 
apparatus consists of a burette immersed in a tall cylinder of water 
and connected by a side tube with the generator by means of a 
long piece of caoutchouc tube. The generator containing the proper 
quantity of hypobromite is a bottle closed by a vulcanised cork, 
through which passes a short tube to connect it with the burette, 
and also having a small test tube attached to it to contain 5 c.c. 
of the urine under examination ; after the cork has been firmly 
inserted, the urine is mixed with the hypobromite by gently inclining 
the generator. The latter is briskly agitated for a short time and 
then plunged into cold water. After allowing the apparatus to 
stand a few minutes to cool the gas to the same temperature as 
the water, the level of the liquid inside and outside the burette 
is made the same by raising the latter, and the reading of the gas 
taken and also of the thermometer. The necessary quantity of 
hypobromite is easily prepared by pouring into a stoppered cylinder 
enough caustic soda solution, 100 grammes to 250 c.c. of water, to fill 
it up te a 25 c.c. mark on the side, introducing a thin sealed tube 
containing 2°2 c.c. of bromine and agitating briskly so as to break 
the thin tube. The amount of nitrogen given off is found to be 
9L per cent. of the total quantity in the urea, and the burette may 
be so graduated that it gives readings of the percentage of urea at 
the normal pressure and temperature. 

The Chairman said they were much indebted to the author for 
facilitating the process for the estimation of urea, one of the most 
important in hospital F pprennevs as showing the amount of nitrogen 
eliminated by the renal organs. Although urea represents nearly 
all the nitrogen in the ‘urine of the human subject, this was not 
the case with the ruminants. 

Dr. C. R. A. Wright remarked that in some experiments on this 
method of determining urea made in his laboratory by Dr. Blackley, 
a slightly higher percentage of nitrogen had been obtained—about 
93 per cent. The apparatus described by Dr. Dupré possessed 
considerable advantages over those of Russell and West, and of 
Dr. Blackley, as there was no danger of spilling the corrosive 
hypobromite solution if ordinary care were taken; at the same 
time, in agitating the generator, the latter might get heated and 
thus increase the reading. 

Professor Hartley suggested the substitution of a gutta-percha 
tube for holding the urine in the generator in place of the fragile 
glass one. 

The next communication was on ‘‘ A New Carbometer for the 


Estimation of Carbonic Anhydride,” by Mr. S. T. Pruen and Dr, | 


G. Jones. It is som-what similar to Scheibler’s calcimeter, con- 
sisting of two equ.. graduated glass tubes filled with water, on the 
surface of which a layer of oil floats, and connected with each 
other by a piece of caoutchouc tubing. One of these is raised or 
lowered automatically, the other is fixed, and connected at its 
upper extremity with the generator by means of india-rubber 
tubing, a chloride of calcium tube being interposed between the 
generator and the measuring tube. The generator consists of a 
small flask in which a weighed quantity of the carbonate under 
examination is placed, together with a small gutta-percha tube con- 
taining hydrochloric acid. The decomposition is effected in the 
usual way, and the evolved gas measured : the barometric pressure 
being taken and the temperature observed by means of a thermo- 
meter in the measuring tube. Tables of data for the necessary 
corrections accompany the paper. The authors state that it is 
more convenient than Scheibler’s apparatus, as it is less cumber- 
some, the tubes do not require refilling or emptying, and it is self- 
acting. 

Mr. Warrington observed that there was a source of error in the 
Scheibler instrument which also attached to this apparatus, namely, 
that the correction to be applied for the carbonic anhydride dis- 
solved by the hydrochloric acid was the same whatever the per- 
centage of the carbonic anhydride, whereas if there was much air 
and comparatively little carbonic anhydride in the flask at the close 
of the experiment, the hydrochloric acid would absorb but little of 
the carbonic anhydride, whilst if the air were rich in carbonic 
anhydride the acid would absorb more of the latter. 

Dr. Dupré called attention to the fact, that although the gas 
was dried by passing over the calcic chloride, it must become wet 
by contact with the moist sides of the measuring tube, to which Dr. 
Jones replied that it was found practically that the film of oil 
prevented the gas from coming in contact with the water, and thus 
becoming moist. 

The next paper was “On the Influence Exerted by Ammonium 
Sulphide in Preventing the Action of Various Solutions on 
Copper,” by Messrs. F. W. Shaw and T. Carnelley. Clean pieces of 
copper foil of known surface were coated with a thin film of sul- 
phide by immersion in dilute ammonium sulphide, and subse- 
quently thoroughly washed. The result of the action of distilled 
water and of various solutions on these as compared with similar 
pieces of clean — are given in a series of tables, from which it 
appears that the film of sulphide does not lessen the action of 
distilled water, but on the contrary, increases it, both at the ordi- 
nary and at elevated temperatures. This is due to the oxidising 
action of the air, as shown by the results cbtained in closed flasks 
completely filled with water that had previously been well boiled. 
In the case of saline solutions, the film of sulphide lessens the 
action on the,metal, the salts experimented with being potassic 
nitiate, sulphate, and carbonate ; sodic chloride, nitrate, and car- 
bonate ; magnesic sulphate ; and_ammonic chloride, nitrate, and 
sulphate. 

The Chairman having thanked the authors, the Secretary read 
** An Experimental Inquiry as to the Changes which Occur in the 
Composition of Waters from Wells near the Sea,” by Mr. W. H. 
Watson. The well examined was about 9ft. deep, the bottom 
being 24ft. above the level of the sea, and was situated at Bray- 
stones, near Whitehaven, about half-a-mile distant from the sea. 
Determinations of the chlorine were made each day, the water 
being collected at about 10 a.m., and the results are given ina 
table. The amount of chlorine varied from 5°95 to 17°50 grains 
per gallon, whilst the other constituents, such as sulphates, re- 
mained almost constant. The author considers the variation ob- 
served in the water of this well, situated in an alluvial soil, to be 
due chiefly, but not entirely, to the weather, as from the nature 
of the intervening strata it may be directiy subject to infiltration 
of sea water. 

Mr. Maxwell Lyte said that he had examined the mineral waters 
at the Source de Salut Bagnieres de Bigorre during many years, 
and had found that from October to December an extraordi 


change took place in the nature of the water, as it became sul- 
phurous, and the quantity of salt in it increased. 


It was probable 











that the deep spring was sulphurous, but became altered by the 
infiltration of other springs near the surface, which, after the 
droughts of summer, partially dried up ; thus the supply of oxygen 
being partially cut off, the spring resumed its sulphurous 
character. 

Mr. C. E. Groves remarked that springs in alluvial soils near 
the sea might derive much of their chlorine from the scud driven 
over the land in stormy weather, and which settling on the land, 
was washed in along with the surface water by subsequent rains. 

The Chairman, in thanking the author, said it was necessary to 
know all the circumstances connected with the well before the 
source of the large amount of chlorides in it could be definitely 
accounted for. 

**On the Solvent Action of various Saline Solutions on Lead,” 
by Mr. M. M. P. Muir. The author, from an examination of the 
action of various saline solutions on lead, infers that, in the first 
place, a soluble salt of lead is produced, which, by the action of 
carbon dioxide absorbed from the atmosphere, is slowly converted 
into h: rbonate, in which form it is to a greater or less degree 
precipitated. In certain solutions, especially those containing 
ammonium nitrate, and calcium chloride, the formation of the 
soluble lead salt proceeds more rapidly than its precipitation as 
hydrocarbonate, although after long periods the latter action pre- 
ponderates. Lastly, carbonates reprecipitate the soluble lead salt in 
the form of hydrocarbonate as fast as it is produced, A table 
showing the solubility of lead hydrocarbonate in the saline solu- 
tions examined is appended to the paper. 

The Chairman having thanked the author, two other papers 
were read by the Secretary, the first being a preliminary notice on 
‘The Derivations of Di-isobutyl,” by Mr. W. Carleton-Williams. 
The di-isobutyl employed in the investigation was prepared by the 
action of sodium on isobutyl bromide, and boiled at 109 deg. C. 
Submitted to the action of chlorine, it yielded a liquid possessing 
an odour resembling that of the orange, and consisting of a mix- 
ture of iso-primary and iso-secondary octylic chlorides, boiling at 
170 deg. to 180deg. The mixed chlorides, heated with potassic 
acetate, and acetic acid, at 200 deg. yielded, besides the octylic 
acetates, an octylene boiling at 122 deg., and which had a specific 
gravity of 0°7526 at 16 deg. The mixed acetates boiled at 193 deg. 
to 205 deg., and by treatment with potassic hydrate, were con- 
verted into a mixture of the primary and secondary octylic 
alcohols, boiling at 175 deg. to 187 deg., the quantity of which 
was too small to permit of any attempt at separation. It was 
therefore oxidised by potassium dichromate and sulphuric acid, 
when it yielded iso-caprylic acid, and an acetone, which on fur- 
ther oxidation split up into acetic and carbonic acids. From these 
results it would seem that the secondary alcohol is isopropyl 
isobutyl carbinol 

CH(CHs):.CH(OH).CH,.C(CH;)., 
whilst the primary alcohol may be represented by the formula 
CH(CHs)2.CH2. C H2.CH(CH;).CH2(CH) 

The isocaprylic acid is an oily liquid, somewhat resembling valer- 
ianic acid in odour. Its silver salt is slightly soluble in boiling 
water, and is deposited, on cooling, in minute tooth-shaped crys- 
tals. The barium lead and zinc salts are amorphous, but the 
calcium salt is characteristic, crystallising in plates radiating from 
a central point. I+ is less soluble in hot than in cold water, so 
that on raising the temperature of a solution saturated at 15 deg. 
to 36 deg. C. the salt is precipitated. 

‘* Notes on Madder Colouring Matters,” by Dr. E. Schunck and 
Dr. H. Roemer. The first of these describes a method of detect- 
ing small quantities of alizarin in mixtures of alizarin and pur- 
purin, by exposing the solution of the substance in caustic alkali 
to the air until it has become almost colourless ; the purpurin is 
thus decomposed, and on agitating the acidified solution with ether 
the alizarin is taken up and may be recognised in the usual manner 
by its absorption spectrum. The second note is on ‘‘ Purpuroxan- 
thic Acid, a Colouring Matter found in Commercial Purpurin,” 
from which it was separated by boiling it with alum liquor, pre- 
cipitating by hydrochloric acid, and extracting the precipitate with 
alcohol; a residue containing alumina was left, which gave pur- 

uroxanthic acid b~ crystallisation from alcohol mixed with a little 
eee rer acid. This acid may also be obtained from the 
alcoholic mother-liquors obtained in crystallising commercial pur- 
purin by evaporating them, boiling the residue with water, and 
adding hydrochloric acid to the filtrate, which throws down the 
impure purpuroxanthic acid as an orange precipitate. It is puri- 
fied by boiling it with baryta, which dissolves the impurities and 
leaves the acid as a basic salt, Purpuroxanthic acid, C,;HsO, or 
C,,H;0..COOH, crystallise in yellow lustrous needles or scales 
which are easily soluble in alcohol and acetic acid, and far more 
so in boiling water than most madder products. It melts at 
231 deg., and at 232 deg. to 233 deg. Cent. decomposes, giving off 
carbonic anhydride and leaving purpuroxanthin, C,,H,O,, no other 
substance being produced. Purpuroxanthic acid dyes alumina 
and iron mordants orange and brown respectively, but the colours 
are very fugitive. 








THE MANCHESTER CLOSET SYSTEM. 
Dvrine a discussion upon a visit of the members of the 
Manchester Scientific and Mechanical Society to the Man- 
chester Health Committee’s works a short time since, the 
following information was elicited :— 


There are about 42,000 closets in the city, 23,000 of which have 
been constructed on the cinder sifter principle, and are emptied 
during the day ; the remainder are emptied during the night. The 
contents of the new closets are brought away by vans specially 
constructed, having five compartments, one of which is open and 
uncovered, and this receives the dry refuse; the other four com- 
partments are covered, and enclosed with closely-fitting doors. 
Each of these compartments holds six galvanised iron pails, which 
are also covered with closely-fitting lids, The van bottoms are 
panelled, and the inside of each panel is filled with a layer of 
carbolic acid powder, lin, thick, and they are thoroughly cleansed 
after each journey. 

The Health Committee employ at the present time sixty-five of 
these vehicles, each one making four journeys, or a total of 260 
journeys per day. The contents of the closets which are emptied 
during the night are taken away in open carts, two-thirds to the 
tips, and the remainder, along with the refuse brought into the 
yard by the vans, is sent each night into the country. The 
amount of material dealt with each week by the Health Committee 
is about 3000 tons, and may be enumerated as follows: Paper, 1 
ton ; rags, 3 tons; dead animals—dogs, cats, rats, guinea pigs, 
&c., 2 tons; stable manure, 17 tons; meat tins, old tin and iron, 
33 tons ; refuse from slaughter-houses and fish shops, &c., 60 tons ; 
broken pots, bottles, and glasses, 80 tons; vegetable refuse, door 
mats, table covers, floor cloths, old straw mattresses, 100 tons; 
fine ashes, 1230 tons; cinders, 1400 tons. 

Not only is patent manure produced, but disinfecting powder, 
mortar, fuel, and other useful commodities all from the vilest 
refuse which is collected by the scavengers of the city. Another 
matter for wonder is that all this abominable stuff is worked up 
into the products above-mentioned with so little offensive smell 
arising from it. In addition to the works connected with the con- 
version of the nightsoil and other refuse into useful products, 
there are workshops in which the corporation make their own vans, 
pails, harness for horses, and other requisite plant for carrying on 
the new system of dealing with such refuse. One change which 
this ,system has effected is especially worth noticing, viz., that 
instead of there being during the summer time an accumulation 
of about 20,000 tons lying in that yard, there are never more than 
a few loads now, the committee getting rid of it almost as fast as 
it comes in. 

The committee employ in this department over 400 men, 
including clerks, ins rs, wheelwrights, smiths, saddlers, tin- 





men, engineers, mechanics, manure and mortar makers, stablemen, 


and labourers. They have 130 horses and about the same number of 
vehicles of various descriptions. When the loaded vans reach the 
yard, they are first weighed, afterwards they are taken on to the 
first floor of a two-story building, where the dry refuse from the 
open part of each van is unloaded and shovelled on to sieves 
worked by — By this arrangement the fine dust widely dif. 
fusing itself in its descent, falls on to the floor below, covering 
the contents of the pails, which are, at the same time, bei 
emptied on to grids fixed in the floor. At one end of these grids 
the bars are set much more closely together than at the other, 
and serve to convey the liquid portion of the contents of the pails 
by means of troughs to a tank where it is further dealt with. The 
solid portion of the excreta falls through the wide-barred portion 
of the grid into suitable receptacles. The rough portion of the 
dry refuse, after being separated from the fine, is carried along 
a movable and ‘endless table to the mortar mills, the boiler, or 
to one of the various furnaces, of which there are several in the 
yard. This dry refuse is of such a heterogeneous character as 
to require varied modes of treatment. It is made up of paper, 
rats, meat tins, straw, cabbage leaves, onions, apples, turnips, fish 
bones, dead cats, rabbits, guinea pigs, fowls, brush heads, old boots 
old books, knives, forks, spoons, children’s toys, old hats, old 
bonnets, crinoline wires, umbrella frames, broken pots, broken 
bottles, preserve jars, medicine bottles, old mattresses, cinders, bits 
of coal, firewood, bass, broken bricks, and a host of other articles 
too numerous to mention, When this mass of rubbish is somewhat 
assorted, the cinders are separated and used for fuel for the boilers 
and furnaces, no coal whatever is allowed in the yard, the remain- 
ing portion of the rubbish along with some more vile and abomin- 
able matter which occasionally comes to the yard in the pails, is 
taken to the carbonisers, of which there is a nest of eight in the 
yard, and the obnoxious material is therein carbonised, and is 
resolved into a perfectly harmless material. 

In another part of the yard is a second set of furnaces which 
are called destructors, and are used for the purpose of destroying 
rubbish which previously, for many years past, has been deposited 
in large heaps in every suburb of the city, to the great annoyance 
of the inhabitants whose fate it was to live in the vicinities of 
these deposits. These destructors not only consume this objection- 
able material, but they furnish heat te a concretor which is placed 
in close contiguity.. The spent fuel is carted to the mills, and is 
there converted into mortar—-a mortar, too, of the best description 
—as the samples of brickwork built with it, and exhibited, abun- 
dantly testify. This concretor, which is driven by steam power, 
is a large cylinder of a peculiar internal construction, which 
exposes an extensive evaporating surface to the heat from the 
destructor, which passes through the cylinder from end to end. 
The work of this concretor is to concentrate the urine or liquid 
portion of the contents of the pails fed by means of the troughs 
already spoken of in connection with the tank. The urine is 
pumped from this tank into the concretor at the rate of about 
150 gallons per hour. The concentrated urine, which contains 
a large quantity of ammonia, is mixed with two-thirds its weight 
of charcoal, and the composition forms a most valuable manure, 


The carboniser, the destructor, and the concretor have all been 
invented and patented by Mr. Alfred Fryer, of the firm of Man- 
love, Alliot, and Co., engineers, Nottingham. The process of 
carbonising is patented by the Universal Charcoal Company, 
Limited, who are to receive a royalty, we understand, from the 
Health Committee for the use of their patent. There is a tall and 
noble-looking chimney in the centre of the yard, surrounded by 
many new buildings and sheds, and this has been built with the 
mortar manufactured by the Health Committee. It was also 
stated that the dust bins in London were more offensive by many 
degrees than the Lancashire middens were, Statistics, it was said, 
would prove that there was more typhus and scarlet fever in a 
water-closet town than in a midden town like Manchester. 
In reference to the complaints about the nightsoil vans going about 
in the daytime, it was said there was not much smell from them 
in the level parts of the city ; but in going over unlevel portions 
the contents of the pails are shaken, and some of the liquid thus 
gets ‘spilled over the sides and bottom of the van; hence the 
smell. ‘The committee were about to attempt a remedy for this, 
by lining the lids of the pails with india-rubber, This, however, 
would not be necessary if the work was all done during the night. 
The objections to emptying the closets during the night were, the 
disturbance of people in their sleep by the noise of the men and 
vans, the greater wear and tear of the plant, through the inability 
to exercise the same vigilance over the men in the night as in the 
day. It was also a question of expense to property owners, for 
the men were less careful of destroying doors and hinges during 
the night than during the day. 





Bristol Mrxinc Scuoou.—The students of this school recently 
visited various colliery and engineering works in the Gloucester- 
shire coalfield, the principal collieries passed through being the 
Trafalgar, Fox’s Bridge, and Lightmoor. The geology of the dis- 
trict having been mastered, to a great extent, in the school, the 
plans and sections of the workings were readily understood, and 
the engineering works and arrangements for working thin seams 
at great distances from the shafts readily understood. Among the 
operations witnessed, those of conveying the coal from the work- 
ing faces to the surface were carefully examined. The faces at 
Trafalgar Colliery are on the Longwall system, the coal being 
hauled to the bottom of the shaft by powerful engines, along roads 
the incline of which is sufticient to cause the empty trains to pull 
out the rope after them as they return to the working levels. At 
Lightmoor, the gradients being less, endless rope haulage is em- 
ployed, and a speed of ten miles an hour employed. The system 
of electrical signalling is employed at the Trafalgar Colliery, and 
the ease with which communications could be made, and the 
motion of distant machinery controlled, were greatly admired by 
the students. Some very instructive experiments were performed 
before the party by the manager of the Electrical Blasting Com- 
pany, Cinderford, to demonstrate the nature and uses of their 
fuses, These trips are greatly valued by the students, who are 
much indebted to those who have freely thrown open their mines 
to inspection. 


THE IRON AND SteeL InstituTe.—The next annual meeting 
will be held in London, commencing Tuesday, March 20th, 1877. 
On Tuesday, March 20th, 3 p.m., will be held the annual meeting 
for receiving report of council, electing officers and members, and 
for routine business. This meeting will be held at the Westminster 
Palace Hotel. On Wednesday, March 21st, in the rooms of the 
Institution of Civil Engineers, 25, Great George-street, West- 
minster, S.W., the inaugural address of the president, Dr. C. W. 
Siemens, F.R.S., will be delivered at 10:30, This will be followed 
by the presentation of the Bessemer medal and the reading of 
papers and discussions, On Thursday, March 22nd, 10.30 a.m., 
meeting for the reading of papers and discussions. The meetings 
on each day will be extended to about 4 p.m., with a short interval 
for luncheon. The list of papers and subjects for discussion stand 
at present as follows:—Discussions adjourned from the Leeds 
meeting—‘*The North Lincolnshire Iron District,” by Mr. Geo. 
Dove, jun; “‘Some Features of Revolving Puddling Furnaces and 
their Products,” by Mr. Henry Kirk, with supplementary paper ; 
“On Welding Iron,” by Mr. RK. Howson, with supplementary 
paper. Mons. F. Gautier, Paris, ‘On Solid Steel Castings (Acier 
sans souffiures);” Mr. I, L. Bell, M.P., F.R.S., ‘On the Separation 
of Carbon, Silicon, Sulphur, and Phosphorus in the Refining and 
Puddling Furnace, and in the Bessemer Converter ;” Mr, E. Riley, 
F.C.S., *‘On the Estimation of Manganese and Iron in Iron Ores 
and Spiegeleisen ;” Mr. E. Riley, F.0.8., ‘‘ On Chromium Pig Iron 
made by the Tasmanian Iron Company ;” Mr. Henry Simon, ‘On 
Chaudron’s Method of Shaft-sinking through Water-bearing Upper 





— ;’ Mr, Pearce, “‘On the Manufacture of West Yorkshire 
a” 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


4367. Improvements in Carp Corning, William Walker and Squire 
Roberts, Scholes, near Cleckheaton.— 11th Novewber, 1876. 

4°12, Improvements in the PResERVATION, StoRAGE, and,TRANSPORTATION 
of PeRIsHABLE ARTICLES, such as animal and vegetable substances, 
meat, fish, fruit, and vegetables, and in the means and apparatus em- 


711, Improved machinery or apparatus for Proretuina Tramway Cars 
and other like vehicles, Squire Roberts, Cleckheaton, Yorkshire. 

712. Anew machine or apparatus for FaciittaTinG the Ticut Rouiine of 
Woven Fasrics, George John Bolingbroke and John Ling, Chelmsford, 


Essex. 

713. Improved arrangements, apparatus, or appliances for FaciniraTine 
the APPLICATION and UsE in VARIOUS OPERATIONS Of PREPARED GouTTa- 
PeRcHA and other suitable ts or ting subst Walter 

martt, Buckhurst-hill, Essex. 

714. Improvements in Corsets, Stays and Bopices, Joseph Bale, Alder- 








ployed for this purpose, John Garrett Tongue, Sout p g8, 
Chancery-lane, London.—A communication from Alexander Mont- 
gomery, New York, U.8.—29th November, 1876. 

4906. A new Opricat Lystrument for producing designs and for other pur- 
poses, the hinge-forming part of which may be used in other appli- 
ances, Ezra Hatton, Alexandra-street, Manchester.— 10th b 
1876. 

246, Lmprovements in machinery for Spreapinc Manure, SAND, GRAVEL, 
and similar substances, Herbert John Haddan, Strand, London.—A 
communication from Alexandre Gandrille, Outarville, Loiret, France. 

252. Improvements in Movivge-powER Enaines working with hydrocarbon 
gas or vapour, Dugald Clerk, Glasgow, Lanarkshire, N.B.—19th January, 
1877. 

296. imarersmante in Watcu Guarps or Prorectors, John Thomas 
Nicholls, Southampton-buildings, London. 

300. Improvements in the construction of parts of Raiway CaRRIAGEs, 
Henry Wiglesworth, Ham-street, near Ashford, Kent.—24th January, 





368. Improvements in Harvestinc Macetnes, wherein the stalks of 
wheat or other cereals are arranged in bundles or sheaves and tied or 
bound, Melville Thomas Neale, Southsea, Hants. —27th January, 

‘fe 

896. Improvements in Boors and Suors, John Curtze, Sydenham, Kent. 
—80th January, 1877. 

555. Improvements in Covertne and Insutatina Wire, Edgar William 
Beckingsale, Lugley-street, Newport, Isle of Wight.—9th February, 
1877. 

584. Improvements in Crucistes or Mettixno Ports for metals, Joseph 
Toussaint Icknield Port-road, Birmingham.—12th February, 1877. 

614. An improved Water Gavuce for steam boilers, Paul Ward, Wands- 
worth, Surrey.~—-l4th February, 1877.) 

624. Improvements in RatLway Brakes, Joseph Clarke, Derbyshire. 

626. Certain improvements in Steam Borters and Furnaces, and in 
apparatus for preventing the explosion of steam boiiers, Edmund Rees 
and Frederick Richardson Gledhill, Manchester. 

628. Improvements in Ease. Avsums for exhibiting photographic pic- 
tures, John Caspar Koch, Berlin, Prussia. 

630. An improvement in GeneratinG Heat, James Young, jjun., Kelly, 
Renfrewshire, N.B. 

634. Improvements in and connected with Furnaces, especially those 
used for melting, roasting, and annealing metals and minerals, Joseph 
Toussaint, Icknield Port-road, Birmingham. 

636. Improvements in Framep States for school and other uses, Alfred 
Vincent Newton, Chancery-lane, Lonyon.—A communication from John 
Wesley Hyatt and Isaiah Smith Hyst, Newark, New Jersey, U.S.— 
15th February, 1877. ; 

638. An improved method of Poriv‘ine the Dratnace from ALKALI 
Waste, John Cameron Swan, Dean-street, Newcastle-upon-Tyne.—A 
communication from George Lunge, /“urich. 

640. Impr ments in apparatus for CUrtinG Pipers, CoLumns, SHarts, 
and such like, Herbert John Haddan, Strand, London. —A communica- 
tion from Austin Cook Wood, Syracuse, New York, U.S. 

642, Improvements in Rixos or Joins for steam, water, gas, or air, 
William Walker, Scholes, near Cleckheaton, Yorkshire. 

644. Improvements in PRePaRiNG Foop, and in the means and apparatus 
employed therefor, Robert Little, Greenock, Renfrewshire, N.B.—Partly 
a communication from Dugald Little, New South Wales. 

646. Improvements in Warcues and other Time-keepers, Charles Haseler, 
Aston, Birmingham. 

648. Improvements in HorsesHors and Arracaments therefor, George 
Thomas Atkinson, Torquay, Devonshire. 

650. Improvements in machinery for Dressinc MiListones, William 
Robert Lake, Southampton-buildings, London.—A communication from 
Walter Griscom, Pottsville, Pennsyivania, U.S.--16th February, 1877. 

52. Improvements in Sream GENERATORS, particularly applicable to 
marine and traction engines, Thomas James Smith, Fleet-street, Lon- 
don.—A coramunication from Remi Legendre, Constantinople. 

654. An improved apparatus combined with a steam cylinder for Work- 
ING UP and TorRery1NG Bituminous and other substances, Paul Crochet, 
Paris. 

656. Improvements in machinery used in the manufacture of Tosacco 
and Cigars, James Edward Hyde Andrew, Stockport, Cheshire.— 
Partly a communication from James F. Tygh, Philadelphia, Pennsyl- 
vania, U.S. 

653. Improvements in machinery for Curtine Coat, Stong, and ANALO- 
cous Supstances, John Yule, Glasgow. 

660. Improvements in InreRLacine Bars or Rops of Merar and in the 
formation of a fabric or structure suitable for ships’ armour and for 
other purposes, Henry Davidson Plimsoll, Sheffield. 

662. Improvements in SewinG Macuines, Owen Robinson, Champion 
Works, Kettering. 

664. A new or improved Game called Heavy Artittery, Henry Jewitt, 
Kentish Town, London.—A communication from William Rose, New 
York, U.8.—17th February, 1877. 

663. Improvements in Pcriryino or TREATING ALCOHOLIC Liqutps, and in 
apparatus therefor, Daniel McFarlane, Glasgow. 

668. Improvements in Winpinc Sewine Tureap and in tsoer ome A 
— employed therefor, William Halbert, Paisley, Renfrew b 








670. Improvements in Breecn-Loaping Orpsance, James Astbury. 
Smethwick, Staffordshire. 

672. Improvements in the manufacture of Wrovent Iron WuHeEE.s, Louis 
Schwartzkoff, Berlin. 

674. The manufacture of an improved VecetaBLe CoLouRING SuBSTANCE 
and the Derivatives thereof, Michel Edmond Savigny and Alfred 
Charles Collineau, Boulevard St. Denis, Paris. 

076. Improvementsin Sewinc Macuines, John Henry Johnson, Lincoln's- 
ae London.—A communication from Charles H. Wilcox, New 

fork, U.S. 

675. Improvements in the manufacture of Furniture for umbrellas and 
— Charles Louis Boyce and Richard Reeves Newton, Birming- 

dam, 

680. A new and improved Mow1ne and Rearino Macurng, Carl Lindom, 
Falun, Sweden.—19th February, 1877. 

682. Improvements in the construction of Rarrway and other CARRIAGES 
and Vans, ships and other vessels, storehouses, and chambers, John 
Wesley Lewis, Nottingham. 

034. Improvements in Steam Lirepoats and Launcues, David James 
Lewin and Robert Charles Parker, Poole, Dorsetshire. 

688. Improvements in Gas Merers, Charles Hunt, Birmingham. 

690. Improvements in Cuimsygy Pots, William Richardson, John-street, 
Ryde, Isle of Wight. 

692. Improvements in Knitrep Faprics, and in machinery for producing 
the same, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
re from Charles Henry Land Philadelphia, Pennsyl- 
vania, U.S. 

604. Improvements in machines for Ciiprinc the Epces of Turr on 
Lawns, PLeasurRe-GRouNDs, VEkGEs, and such like, James Shanks 
and James Gordon Lyon, Arbroath, Forfarshire. 

696. Improved method of Preparina Covers or Cases for Books, to 
facilitate the secure fastening of volumes therein, and apparatus for 
the same, William Wilkinson, Middlesbrough, Yorkshire. 

698. Improvements in apparatus to be used in Connection with Various 
Processes of Treating YARNS with Liquips, John Stirling Alston and 
William Reid, Glasgow. 

780. Imp ts in the application of AssesTos to various useful pur- 
poses, including the manufacture of packing for parts of steam and 
other engines, the lining of the furnaces of steam engine boilers, and 
other uses, Alexander Dudgeon, Stock Orchard Villas, Caledonian-road, 
London.—20th February, 1877. 

701. Improvements in Counters for omnibuses and tramway wagons, 
William Morgan-Brown, Southampton-buildings,, Loudon.—A commu- 
nication from Joseph Marzari, via Saint Massimo, Turin, Italy. 

702. Improvements in WasHina Maocuines, Henry Whitemore and Henry 
Cotton, Nottingham. 

703. An improved Se.r-actixc Courtine for railway and other carriages, 
a and vans, William Macdonald, North Berwick, Haddington, 





‘wer, 
6“, 








704, Improvements in Reapina Macuinzs, William Brown, Dunse, Ber- 
wic 


705. Improvements in hy armor used in the Purirication of Gas, George 

_ Thomas Livesey, Old Kent-road, Surrey. 

707. Improvements inSewinc Maoutnes, George Thomas, Southampton- 
buildings, London. 

708. Improvements in Guarps to Spinntna and Dovettne Frames for 
Si.k, Corron, Woon, Fiax, or other Fipres, Robert Clough, Wood- 
worth, Bingley, John Clough, Brackenbank, Keighley, and John 
Mitchell, Grove Cottages, Bingley, Yorkshire. 

709. Improvements in Se.F-Tirrina Hoistinc Apraratus for trucks or 
other receptacles with coal, clay, or minerals, William Silver Hall, Nun- 
eaton, and George Barker, ‘Attleborough, Warwickshire. 7 

ia rovements in Compine Macninery, Charles Hoyle, Keighley, 

rihire 


ny 





manbury, and Louis Goldberg, Love-lane, London. 

715. Impro ts in hinery for Combine Corron and other Frsres, 
George Freemantle, Manchester, and John Dudgill, Boston. 

716. An improved SeLr-actine DisencaGine Hook to be used for marine 
—— John William Shepherd, Osborne-place, Copeland-road, Govan, 

sgow. 

717. Improvements in the construction of Lamps, Francis Edward Merry, 
Gatliff-buildings, Commercial-road, Pimlico, London. 

718. Improvements in THerMometeRS and HycromeTers, Henry Angelo 
Ludovico Negretti and Joseph Warren Zambra, Holborn Viaduct, Lon- 
don.—2lst February, 1877. 

719. Improvements in Pavinc, Samuel Davies, Salford, Lancashire. 

724. An improved Kyire-cteanine Macuine, William Robert Lake, 
sey pton-buildings, London.—A communication from Louis Guex, 

‘aris, 

727. Improvements in the manufacture of Gas for ey purposes, and 
in machinery or apparatus connected therewith, John August Arnold 
Buchholz, Ravenscourt-square, Hammersmith, London. 

728. Improvements in ANNEALING IRoN and STEEL Wirz, Georgé Woods 
and Edwin Woods, Warrington, Lancashire. 

729. Improvements in Puncaina Apparatus, John Fulton, Greenock, 
Renfrewshire, N.B. 

730. Improvements in the construction of MitLina or FoLiine Stocks, 
Cephas Froggatt, Stockport, Lancashire. 

731. Improvements in Saints, Ernest Aaron Friend and James Hulme 
Jackson, Manchester. 

732. Improvements in ELecTRO-MaGNETIC Excines, John Hodgson Lovel, 
Frederick-street, Sunderland, Durham. 

733. Improvements in the method of Arracuinc Door Knobs or HANDLES 
to SrixpLEs, Henry Smith, Capel-street, Dublin. : 

734. Improvements in Harrows, Rakes, Cuttivators, and similar farm- 
ing implements, Alexander Melville Clark, Chancery-lane, London.—A 
communication from George Wilkins Martin, Port Hudson, East Baton 
Rouge, Louisiana, U.S. 

735. Improvements in the manufacture of Campaicn, Ration, and 
Luncu Biscuit, Campbell Morfit, Southampton-buildings, London. 

737. Improvements in KiLNs, JamesCramphorn, Merstham, Surrey. 

738. Improvements in the Stoprerfne of BotrLes, William Wilson Mac- 
vay and Richard Sykes, Castleford, Yorkshire. 

* . —_ eee in and applicable to Rotter Skates, James Mackay, 

verpoo! 

741. Improvements in Macutnes for spinning and doubling, John Elce, 
Manchester. 

743. Improvements in Locomotive Enorxes, Alfred Vincent Newton, 
Chancery-lane, London.—A communication from Henry Clark Wells, 
Brooklyn, New York, U.8.—224d February, 1877. 

745. Improvements in the construction of CoLLapsiBLE Boats, William 
Henry Crispin, Marsh-gate-lane, Stratford, Essex. 

746. Improvements in Coach or CarRtiAGe Door FasTentnes and for other 
purposes, Joseph Sleigh and William Hawley, Walsall, Stafford- 

r 





shire. 
747. . Improvements in apparatus for Weicninc, John Thropp, Shef- 
field. 


748. Improvements in the manufacture of Gas, and in the apparatus or 
means employed therefor, Alfred Sturge Stove, Lerwick, Shetland. 

750. An improved Preparation of BLackLEap for polishing and preserv- 
ing the surface of iron, George Duerr, Heywood, Lancashire. 

751. Improvements in INvaLip Beps or CoucuEs and appliances therefor, 
James Newham, Welbeck-street, Cavendish-square, London, 

752. Improvements in MountTiNnG, working, and manipulating guns and 
shields, Josiah Latimer Clark and John Standfield, Westminster-cham- 
bers, Victoria-street, London. 

753. An improved Soxiraire or Sieeve Stup or fastening for wearing 
apparel, Isaac Grindrod, Toad-lane, Rochdale, . ; 

754. An improved construction of Oven for firing bricks, tiles, and 
pottery-ware, Felix Edwards Pratt, Fenton Potteries, Statfordshire.— 
23rd February, 1877. 

757. Improvements in TREATING ALUMINOUS SuBSTANCES, and in appara- 
tus therefor, the same being in part applicable for the manufacture of 
sulphate of irou, John Howison, Hurlet, Renfrewshire, N.B. 

761. An improvement in apparatus employed in Weavinc, William 
Bottomley, Bradford, Yorkshire. 

763. Improvements in GoveRNors or apparatus for regulating the veloci- 
ties of machinery, adapted also to be employed in the indication of such 
velocities, Richard Dorendortf, Manchester.—A tion from 
C. W. Julius Blancke, Merseburgh, Prussia. 

765. Improvements in apparatus for Propucinc Heat by the combustion 
of inflammable gases or vapours, Matthew Piers Watt Boulton, Tew 
Park, Oxfordshire. : 

767. Improvements in InksTanps, Edouard de Lagillardaie, Lorient, 
France, 

769. Improvements in the construction of STone-BReaKeRs, Edward 
Gimson, Stalybridge, Lancashire. 

771. A combined STENCH-TRAP and SewER VENTILATOR, John Abram’Lons- 
dale, Leeds, Yorkshire. ’ 
773. Improvements in the Permanent Way of Tramways, Arthur Hill 

Rowan, Southampton-buildings, London. 

775. Improvements in the construction of SINGLE-rFURROW, DovBLE-FuR- 
row, and TrRIPLE-FURROW PLovGus, and also of a whippletree to be 
used in combination therewith, William Henry Sleep, Crofthole, St. 
Germans, Cornwall. 

777. Improvements in Motive-rpoweR EnGines, Pedro Gamboni, Harley- 
street, London.—24th February, 1877. 

779. Improvements in the manufacture of MILLBOARD and PasTEeBOARD 
and in machinery therefor, George Peter, Edinburgh. 

781. An improved construction of Lip or Cover for sanitary tubs or 
receptacles, Benjamin Shaw, Huddersfield, Yorkshire. 

785. Improvements in or AppIm10Ns to SteaM Enotne Inpicators, Henry 
Lea, Birmingham. 

787. Improvements in ARMOUR-PLATES, and in apparatus to be employed 
in making thereof, Wade Hampton Smith, Edgbaston, Birmingham.— 
—26th February, 1877. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


820. Improvements in the manufacture of Mera.uic Zinc and of sulphuric 
acid, Edward Andrew Parnell, Swansea, Glamorganshire.—28th Feb- 
ruary, 1877. 

876. Improvements in the method of Brypinc Sneaves of WHeat and 
other corn and in appliances or implements therefor, Jean Antoine 
Pene, Paris.—5th March, 1877. 

886. Process and apparatus for CLEANSING and Wasuinc Woot or other 
material, Oscar Low, Chelsea, Suffolk, Massachusetts, U.S.—5th March, 
1877. 

903. Improvements in SkaTe FasteninGs, William Robert Lake, South- 
ampton-buildings, London.—A communication from Everett Hosmer 
Barney, Springfield, Massachusetts, U.S.—éth March, 1877. 





Patents on which the Stamp Duty of £50 has been Paid. 


828. CLEANING the FLves of Sream Borers, Robert Sutcliffe, Idle, Leeds. 
—6th March, 1874. 

833. BorrLinc AERATED and other Liquips, Charles Tapp, Mexbrough, 
Yorkshire. —6th March, 1874. 

957. Propuction of TANNIN, Paul Philippe Francois Miche, Leadenhall- 
street, London.—18th March, 1874. 

$55. Prerakinc Warps for the Manuracture of Exastic Fasrics, Luke 
Turner, Leicester.—9th March, 18714, 

856. CHarcoaL Box Irons, William Perks and Francis Perks, Wolver- 
hampton.—9th March, 1874. 

871. Borers for Heatinc WaTeR for Warmine Buitpines, John Hartley 
Zaccheus Sugden, Halifax.—1l0th March, 1874. 

1036. SrRETCHER JornTs for UMBRELLAS and Parasoxs, William Holland, 
Birmingham.—25th March, 1874. 

868. Locomotive Carriaces for TRaMways and Common Roabs, William 
‘Dundas Scott-Moncrieff, Glasgow.—1l0th March, 1874. 

860. GripPine Toots, PuncueEs, &c., De Lancy Kennedy, New York, U.S. 
—10th March, 1874. 

883, WATER-HEATING APPARATUS for Stoves, &c., James Smith, Glasgow. 
—11th March, 1874. 

902. CarRiaGEs EmpLoyep in the Manuracture of Bossin Net, &c., 
John Jardaine, Raleigh-street, Nottingham.—12th March, 1874. 

920. Lamps for Licntinc and Heatine, &c., Hdward Alexander Rip- 
pingille, Holborn, London. —13th Marth, 1874. 

926. Bars for Fire-crates and Furnaces, Alexander Dick, Cannon-street, 
London.—14th March, 1874. 

934, nen of Gas, &., Frank Clarke Hills, Deptford, Kent.—14th 
March, 1874. 

1012. TREATING HypRocaRBON O1ts and Propucts, William Henry Chese- 
Le Upper Berkeley-street, London.—23rd March, 1874. 

899. Weavine and CurTine VELVETS, &c., John Farran, Bolton.—12th 
March, 1874; 





Patents on which the Stamp Duty of £100 has been Paid. 


707. Rotiine Stock, John William Grover, Victoria-chambers, Westmins- 
ter, London.—1l0th March, 1870. 

726. Vutcanisers, Charles Jackson, Birmingham. —11th March, 1870. 

833. Dorrers of Conpensinc Carpinc Enoines, Samuel Brookes, Brig- 
house, Yorkshire.-- 21st March, 1870. 

735. Stoves for Dryine Bricks, &c., James Dunnachie, Glenborg, Lanark- 
shire, N.B.—12th March, 1870. 

724. Compinc and SrraicuTeninc Wax, &c., John Henry Johnson, 
Lincoln’s-inn-fields, London.—11th March, 1870. 

728. ARTIFICIAL LeaTHER, Peter Christian Thamsen, Copenhagen.—11th 
March, 1870. 


Notices of Intention to Proceed with Patents. 
4176. Forming and Marntarnine Ice Surraces, John Gamgee, Chelsea, 


on. 

4183. PLoucu, Francis Murison, Itlaw, Banffshire, N.B. 

4184. Cuare and Hay Corrine Apparatus, &:., David Alexander Traill 
Christie, London.—A communication from Alexander Anderson.—28th 
October, 1876. 

4203. TREATMENT and UTiLisaTion of Szwacr, John Watson, Seaham, 
Durham.—30th October, 1876. 

4205. ConTROLLING the TakinG of Arm with Fire-arms, Armand Mieg, 
Spandau, Prussia.—31st October, 1876. 

4222. APPLICATION Of MaGNETO-ELECTRICITY, &c., to Swimmine and other 
Barns, Geminiano Zenni, Highbury, London. 

4227. Looms for Weavine, Joseph Holding, Manchester. 

4232. Raisine the Pitre Cover or Nap of Fiannexs, &., Joshua Heap, 
Rochdale. 

4233, Beamine and Sizinc WooLten, &c., Yarns, Joshua Heap, Rochdale. 
—lst November, 1876. 

4235, Steam Generators, Henry Stracey Barron, Lewisham High-road. 
Kent.—2nd November, 1876. 

4247. Pavine Stabs or Biocks, &c., James Hodges, Bagshot, Surrey, and 
James Wiliiam Butler, Willesden, Middlesex. 

4257. Sewine Macuines, Peter Jensen, Chancery-lane, London.—A com- 
munication from Heinrich Pollack.—3rd November, 1876. 

bw 1. Watcues, William Wiggins, Stanmore-street, Caledonian-road, Lon- 

mn, 2 

4268. Anvits, James Brooks and William Cooper, Mousehole Forge, 
Sheffield. 

4272. Jars, &c., for CONTAINING and PrEsERVING Fruit, &c., John Garrett 
Tongue, Southampton-buildings, London.—A communication from 
Alexander Montgomery. 

4273. ConsTrucTION of Roapways, George Bell Ellington Galloway, Grace- 
church-street, London.—4th November, 1876. 

4276. BREECH-LOADING Fire-arm, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Oscar Moselli, 

4283. Gas-BURNERS, Joseph Shaw Gent, Salford. 

4288. Porato Diacers, Lewis Augustus Aspinwall, Chancery-lane, Lon- 
don.—6th November, 1876. 

4300. Steam Borers, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Julius Pohlig. 

4305. Sueet-METAL ELBows and Curvep Pipss, Benjamin Joseph Barnard 

, Southampton-buildings, London.—A communication from 
Frederick Hoeltge. 


4810. Susstirute for the OnpINARY SLIDE-RULE, Henry Edward Newton, 
Chancery-lane, London.—A communication from Alexandre Emile 
Marie Boucher.—7th November, 1876. 

4323. Sream Tramway Locomotives, Henry Percy Holt, Royal Insurance- 
buildings, Leeds, 

4326. Mow1se and Reapinc Macuinery, John Garrett Tongue, South- 
ampton-buildings, London.—A communication from Sidney Sweet. 
4327. Raisinc and Lowerine, Alexander Clark, Queen-street, Cheapside, 

London.—8th November, 1876. 

4332. Siipinc Picture Frames, Léon Benjamin Souty, Paris. 

4333. Fert, Benjamin Rhodes, Thomas Brown Khodes, and Joseph 
Roberts Stoney, Armley, Leeds.—9th November, 1876. 

4350. Printing on EnveLopes, &&., George Frederick McCorquodale, 
Cardington-street, Hampstead-road, London. 

4356. Packine Bas, &c., for Four, &c., John Whittier Throop, Alders- 
gate-street, London.—A communication from H. L. Mattison.—l0th 
November, 1876. 

4360. Stoppers for Borties, &c., Henry Conrad Sanders, Victoria-gar- 
dens, Ladbroke-road, London. 

4364. Vatves, John Blake, Oxford-street Works, Accrington, Lancashire. 

4368. PReparixG Sxoes before the Sewixe or Stitcuine, Louis Giessner, 
Boulevard Saint Denis, Paris. 

4369. Lamps, Henry Edward Newton, Chancery-lane, London.—A com- 
munication from Bernard Labarthe, Achille Guillemare, and Leopold 








Pollas. 

4371. ConTROLLING the Hapz, Incuination, or Dip of Hous, or Bornines 
in TownELLiNG, &c., Frank Wirth, Frankfort-on-the-Maine.—A communi- 
cation from Gustav Nolten.—11th November, 1876. 

4402. Steam Tram Cars or Locomotives, Henry Merryweather and 
ea John Wallace Jakeman, Greenwich, Kent.—13th November, 
1876. 

4423. Cut Naits and Tacks, John Richards, St. Vincent-street, Birming- 
ham.—1l5th November, 1876. 

4557. Foa-signas, John Richardson Wigham, Capel-street, Dublin.—24th 
Novenber, 1876. 

4567. AutoMaTic Tension of CHarss upon all Hanp or MECHANICAL 
bane 9 Looms, Leon Petit, St. Quentin, Aisne, France.—25th Novem- 

, 1876. 

4719. UMBRELLAS, ParasoLs, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from Alfred Augustus Valentine 
and Henry Alfred Morrison.—6th December, 1876. 

4779. Gas for ILLUMINATING and Heatinc Purposes, Walter Peter Cherry 
and Charles Edwin Cherry, Porter-street, Hull. 

4786. WasHING Coal, Ores, &c., William Edward Gedge, Wellington- 
Street, Strand, London.—A communication from Arstne Riviere.—ilth 
December, 1876. 

4807. Uritisine Heat for Licutine, &c., Charles Ritchie, Brixton, Surrey. 
—13th December, 1876. 

4882. Sprinc Matrresses, John Macdonald Moody, William Bertram 
Mitford Slade, and Thomas Henry Haynes, Paul’s Wharf, London.—A 
communication from the Howe Spring Bed Company (Incorporated). 

4888. Stipe Vatves, Henry Bamford, Pentonville, London.—18th Decem- 
ber, 1876. 

4912. AniLinE Dyes, William Virgo Wilson, Cottage-grove, Bow, London, 
and Hemington Cant, Bow.—20th December, 1876. 

5011. AppLicaTion of Steam or other Motive-POWER in EnGines, George 
Beesley, Camden Town, London,—28th December, 1876. 

60. Puriryinc the Warer used in the Borters of Conpensinc STEAM 
Enarnes, Isidore Chevrillon, Cornhill, London.—A communication from 
Frederic Hétet.—5th January, 1877. 

141. Sprines of CARRIAGES, Raffaello Calo, Lisle-street, Leicester-square, 
London.—A communication from Laurent Colas.—1l1th January, 1877. 
167. AppLyinc Brakes, &c., Francis William Webb, Crewe, Cheshire.— 

12th January, 1877. 

172. Ancuors, John Garrett Tongue, Southampton-buildings, London.— 
—A communication from Joseph Cutajar.—13th January, 1877. 

232. Sprinnine, &c., WooLLen and other Susstances, William Whiteley, 
Lockwood, and Alfred Sykes, Netherthong, Huddersfield.—18th Janu- 
ary, 1877. 

360. MrTaLLic Bepsteaps, Thomas Kendrick, Birmingham. 

368. HaRvesTinc Macuings, Melville Thomson Neale, Southsea, Hants.— 
27th January, 1877. 

471. BREECH-LOADING Frre-arms, Charles Edmund Green, Blandford- 
street, Portman-square, and Robert Green, Milton Lodge, Ladbroke- 
terrace, Notting-hill, London —3rd February, 1877. 

517. TREATMENT of ToBacco, William John Copeland Bradshaw, Ennis- 
killen, Fermanagh.—8th February, 1877. 

587. Rink Skates, James Alfred Claydon, Sutton-in-Ashfield, Nottingham- 
shire.—Sth Februa.y, 1877. 

563. Lirtine Tornips, John Munro, Fores, Elgin, N.B.—1Cth February, 
1877. 


582. OsTarnine Motive-poweR, George Smith, Kennington Park, Surrey. 
—12th February, 1877. 

504. Furnaces, William Ure and Archibald Ure, Glasgow.—13th Febru 
ary, 1877. 

602. BLowine Enornes and Curoias, Benjamin Walker and John Fred: 
erick Augustus Pflaum, Leeds. 

604. Dousuine Yarns, Richard Suggitt, Manchester.—lith February, 
1877. 

624, Brakes, Joseph Clarke, Derby. 

630. GENERATING Heat, James Young, Kelly, Renfrew, N.B. 

636. FraMep States for ScHOOLs, Alfred Vincent Newton, Chancery:lane, 
London.—A communication from John Wesley Hyatt and Isaiah Smith 
Hyatt.—15th February, 1877. 

649. TREATING NICKEL and CoBALT Orgs, Jacob Levi Montefiore, Great 
Winchester-street, London.—A communication from Edward Levi 
Montefiore.—16th February, 1877. 

656. Topacco and Cicars, — Edward Hyde Andrew, Stotkpott.—A 
communication from James F. Tygh. 


657. Gas-stoves, &c., Charles Henry Green, Gresham House, Old Broad- 
street, London.—A communication from Edward Benson Cox.—1lTth 
February, 1877. 

667. Bricks, &c., David Basil Hewitt and George Edward Davis, Man- 
chester.—19th February, 1877. f 

— of Rartway Carniaces, &c., Johh Wesley Lewis, Not- 
tingham. 
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692. Kxrrrep Fasrics, John Henry Johnsen, Lincoln’s-inn-fields, London. 
—A communication from Charles Henry Laudenberger.—20th February, 
1877. 

713. Appcicatios of Gurra-percna and ‘other CemenTING SUBSTANCES, 
Walter Smartt, Buckhurst Hill, Essex. 

714. Corsets, &c., Joseph Bale, Aldermanbury, and Louis Goldberg, 
Love-lane, London.—2lst February, 1877. 

74. Spisyine and Dovus.ine, John Elce, Manchester. 

743. Locomotive Enernes, Alfred Vincent Newton, Chancery-lane, Lon- 
—* communication from Henry Clark Wells. —22nd February, 

877. 

750. BLackLeap, George Duerr, Heywood, Lancashire. 

75.. IvvaLip Beps or Coucugs, James Newham, Welbeck-street, Caven- 
dish-square, London. 

752. Mountine, &c., Guns and Sxrevps, Josiah Latimer Clark and John 
Stanfield, Westminster-chambers, Victoria-street, Westminster, London. 
—23rd February, 1877. 

765. Propuctnc Heat by Comaustiox of Vapours, &c., Matthew Piers 
Watt Boulton, Tew Park, Oxfordshire.—24th February, 1877. 

886. Wasnine Woot, Oscar Low, Chelsea, Suffolk, Massachusetts, U.S.— 
5th March, 1877. 

903. Skate Fasrentnes, William Robert Lake, Southampt 1g8, 
= communication from Everett Hosmer Barney.—6th March, 

‘. 


hill 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents within twenty-one days after 
date. 








List of Specifications published during the week ending 
10th March, 1877. 
2323, 6d.; 2379, 6d.; 2446, 6d.; 2447, 6d.; 2462, 6d.; 2499, 6d; 2564, 6d.; 
8, 4d.; 2597, 10d.; 2685, 6d.; 2651, 6d.; 2655, 6d.; 2657, 64.; 2665, 6d.; 
5, 6d.; 2699, 6d.; 2708, 6d.; 2704, 6d.; 2712 2 a ; 
36, 6d.; 2739, 4d.; 2744, 4d.; 2747, Sd.; 2752, 6d.; 2756, 6d.; 2760, 6d. 
2761, 6d; 2766, 6d ; 2772, 6d.; 2779, 4d. 2780, 6d.; 2784, 6d.; 
2790, 6d.; 2791, 4d.; 2795, 6d.; 2799, 6d.; 2800, 6d.; 2801, 6d.; 2802, 6d.; 
; 2840, 6d.; 2843, 6d.; 
, 4d.; 2870, 6d.; 2872, 8d.; 
.: 2906, 1s; 2913, 6d; 
, 6d.; 2936, 4d.; 2938, 6d.; 2956, 6d.; 
6d; 3010, 6d.; 3079, 4d.; 3112, 6d.; 3124, 2d.; 3129, 2d.; 
: 3 3143, 4d.; 3145, 6d.; 3146, 2d.; 3148, 2d.; 
3149, 2d.; 3153, 4d.; 3156, 2d.; 3159, 2d.; 3160, 2d.; 3168, 2d.; 3169, 4d.; 
3170, 2d.; 3171, 2d.; 3174, 2d.; 3179, 2d.; 3180, 2d.; 3183, 2d.; 3184, 4d; 
3185, 2d.; 3188, 6d.; 3193, 2d.; 3195, 2d.; 3196, 2d.; 3198, 2d.; 3609, 4d. 











*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves ex, y for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





2838. Coat Screens, C. Buckland.—Dated 12th July, 1876. 

This invention consists mainly in forming the screen bars of fiat bar 
iron or steel, each bir being mounted in such a manner upon pivots and 
connected by short projections to one rod and lever, that they may be 
turned through a partial revolution, and by this means increasing or 
decreasing the 5 between them, so that they can be used for screen- 
ing large or coal or other substances. 


2840. Sarery Vatves, F. Dickinson.—Dated 12th July, 1876. 

The valve is held by a spring placed beneath it and fixed upon a spindle 
which passes down through the centre of the valve. The valve and seat 
are annular, the = | is enclosed in a box, and its pressure upon the 
valve may be regulated by a nut on the end of the valve spindle. The 
valve is provided with overhanging lips, on which the steam acts as soon 
as the valve is lifted, and increases the height to which it is lifted, so 
that a large escape area is obtained. The spindle extends into a cap at 
the top of the valve-box ; this cap may be turned round, and will carry 
with it the valve, so as to remove any grit on the seat thereof. A lever is 
provided —— = —— a a new spring 4 if 
necessary, be put on the valve spindle by applying a tem weight to 
the top of the spindle when the cap is Ana ry a 


2841. Prerarine Frax, &c., J. Good and T. Lawson.—Dated 12th July, 
1876. 


This relates to spreading and drawing machines in which endless chains 
are used to carry bars furnished ee or pins, and the object is to 
bring these bars nearer to the bite of the drawing rollers, and to cause the 
gills or pins to leave the fibrous materials in a vertical ition, so as to 
reduce loss. The front carrier or driving shaft is taken away, and the 
chain of gills driven by the back carrier shaft, so that, in place of the 
chain being drawn forward by the first shaft, it is pushed forward by the 
back one. The chain of gills is supported near the drawing rollers by 
fixed guides so shaped as to allow of the vertical drop of the gills when 
they have come to the end of their reach. The gills may be said to enter 
and leave the fibre as the floats of a feathering paddle-wheel enter and 
leave the water. 

2842. Rotary Cotqur Printine, J. Dobson.—Dated 12th July, 1876. 

This relates to a machine to throw off from stereotyped plates, litho- 
graphs, &c., impressions in two or more colours. When it is intended to 
print from raised surfaces in, say, two colours, the inventor fits the 
periphery of a horizontal cylinder with two sets of stereotyped plates, 
one set to receive one, and the other a different coloured ink. ese are 
made the complement, the one of the other, by removing from the plates 
which are to receive one colour the parts t are to be printed with 
another. Above the printing cylinder is mounted the inking a} tus 
for the two colours, which are operated alternately by suitable me- 
chanism. 

2843. Cans anp Canisters, S. Byles. Dated 12th July, 1876. 

This relates particularly to cans and canisters to hold ts and 
varnishes, and consists in making the tops of these cans of lead or soft 
alloy, corrugated or plain, and in the centre of which a boss is raised 
which has a screwed hole in it, and in which fits a screwed boxwood 
plug, the head of which is nicked, or squared, or formed so as to be 
turned by a screwdriver or key. 
anes. REFINING AND CoNDENSING IRon, J. H. Johnson.—Dated 12th July, 

76. 

This relates particularly to the treatment of puddled iron, which may 
be applied to puddled bloom or ingots of steel. In treating puddled iron 
the ball is transferred from the pyr to a squeezer, which shapes the 
mass into a cylinder with flat ends ; it is then received by, and makes a 
few passes between, rollers, and converted into a square bar. A con- 
-densing chamber is then raised to the level of the table on which the bar 
rests ; the bar is slipped into the condensing chamber, which consists 
of a cylinder and plunger, &c., and is squeezed end on or upset. It is 
then again passed through the rolls, and so on until the mi ical im- 
purities are expelled by alternate compression and elongation. 


2845. Ramway Coupiixe, J. H. Johnson.—Dated 12th July, 1876. 

In the centre of the buffer bar is fixed a cast iron camber with hori- 
zontal partition. Under the upper part of each partition is pivoted a 
hinged flap, which is prevented from pulling forward by a flan, U; 
two such buffers meeting, the one carrying a hooked for; 4 the hooked 
portion being merely a raised lip, forces the pendent lips upwards on 
their hinges, which fall again as soon as the hook has em, The 
hook is then prevented from coming out until the hinged lips are raised 
by a lever operated from the side of the vehicle. 


2846. ad Roiiers, H. Callas.— Dated 12th July, 1876.—(Not proceeded 
wit 
This consists of a blind roller wound up with a spiral spring, one 
terminal being loose and remaining stationary when the blind is pulled 
down, but moving with the blind when it is allowed to wind up. 


soe. Hames and CoLtaR Combine, A. M. Clark.—Dated 12th July, 
76. 


The collar and hames, which are permanently fixed thereto, are made 
adjustable to suit various sized horses. The collar, as well as the hames, 
are open at the bottom, and the hames are pivoted together by a yoke 
piece at the top, by which they can be adjusted, straps holding the collar 
and hames at the bottom. 

2848. Macuine Brakes, W. Matthews.—Dated 12th July, 1876.—(Not 
proceeded with.) 

Cranks at right angles are fixed to one of the principal shafts in the 
machine, and rods from these reciprocate ms in water cylinders, 
increased or to the motion of the machinery, crane 
or other, being obtained by moving a small valve, by which the outlet 
for the water from these is regulated. —— this outlet or 
a or checks the descent of a crane | mm Po the brake 

80 appl 





2849. Tosacco Curtine, Robt. Legg.—Dated 12th July, 1876. 
The object is to hold the knives more firmly, and to keep them up to 
eir work, and consists of mechanism for grinding and adjusting the 
knives and rollers and regulating the feed. The knife is mounted on 
arms, so that both ends move at the same speed, but its descent is 
through a slightly curved path, so that its surface clears the work, the 
compressing rollers and nose ee being mounted so as to describe a 
similar curve. The fineness of cutting is regulated by altering the dis- 
tance from the centre of a crank pin on a dise by which the feed rollers 
are driven. 
2850. Secr-Revo.vine Hair Bausues, R. H. A. Hunter—Dated 12th July, 
1876.—{Not proceeded with.) 
This consists in fitting within an inner casing a couple of helical na 
whose axles carry each a pinion for giving motion to intermediate wheels, 
driving a crown wheel by which the brush is driven. Catches are 





fitted to each handle, either of which, on being pressed with the thumb, | 


releases the spring. 
2851. Construction or Fives, H. Callas.—Dated 13th July, 1876.—(Not 
with. 

Object is to avoid or cure smoky chimneys. At the throat of the 
chimney is built in a lintel plate, having in its centre a nozzle furnished 
in ly with projections on each side, which support a throttle valve, 
which may be easily opened or closed “‘ with the poker.” A conical 
smoke tube is supported a short distance up the chimney, and above 
this a circular tube projecting above the top of the chimney. Over this 
slides a ring plate which ma; dropped into the chimney, thus form- 
ing an annular space which is filled with air and prevents 
cool air on the cooling of the ascending smoke. 

2852. Permanentty Poinrep Pencits, W. Nelson.—Dated 13th July, 
1876 —(Not proceeded with.) 

relates to a very cheap pencil and penholder. A short length of 
tube is provided for holding a fength of prepared lead, the inner end, the 
propeller, being furnished with a notched flanged projecti is pro- 
peller slides within another tube long enough to hold propeller and length 
of lead and provided with a slot, “yo which a projection on the pro- 
peller tube projects. A spiral wire is then placed over this tube and pro- 
jection and an outer ornamental tin case fitted over all. 
last the pencil is pushed out or pulled in, 
2853. Sewrnc Macuines, W. H. Beck.—Dated 13th July, 1876. 

This relates to ap tus for sewing boots and shoes, constructed with a 
barbed and pointed sewing needle of circular form ted by holders 





By turning the 


e descent of | 


150 Ib. uare inch, and by filtration and final regeneration of 
po Ra used in the decomposition. The solutions or gums or com: 4 
produced being used as varnishes, gums, coverings, or envelopes for tele- 
graph wires, &. 
S087. Wau. Prorector ror Wasustanns, G@, B. Northeote.—Dated 18th 
July, 8 

This consists in placing a sheet of glass at the back of the washstand, 

the sheet being supported by a form of double hook, one part of which 
ps the back of the washstand, and the other hooked in the opposite 

irection, supports the sheet of glass, two such hooks being used, 
Another form of hook, the ends of which in the other case is the double 
hook, have pivoted to them a rocking piece, one end of which being 
longer than the other, meets the edge washstand back, and the other 
the edge of the sheet of glass, the weight of the latter causing the rocking 
pieces to turn on their pivots and grip the glass and the stand, 
2868. Lawn Epcr Mower, G. B. Northcote.—Dated 13th July, 1876, 

This consists, in one case, in a revolving barrel knife driven 
gearing upon a roller running upon the lawn while the barrel. 
of which ts at right angles to that of the roller—revolves at the edge of 
the lawn, cutting its edge against a vertical ledger blade. Another design 
consists of a par of shears worked by a lever gearing into a pentagonal 
cam at the end of the roller. 


2869. Furnaces, W. Jackson.—Dated 18th July, 1876.—(Not proceeded 
with. 


This DY aie in introducing into the furnace one or more small retorts, 
into which the fuel is fed, and the resulting a i is passed off inte cham- 
bers containing perforated shelves, on which is some oxide of iron or 


bevel 
© axis 


| some rusting scrap iron. From these chambers, which are also in the 


opera 
which impart to ita may 77 pt motion, the object being to obtain greater | 


certainty in the action of the sewing instrument. It 
apparatus for operating the sewing instrument by cranks or cams work- 

in unison with the main cam shaft in sucha manner that a single 
revolution,of each crank effects but one movement forward and backward of 
its corresponding holder. Secondly, in the employment of hinged pawls 
in connection with the holders, to take into the driving notches in the 
sewing instrument. Thirdly, in the employment of a detector for auto- 


consists, First, in an | 


matically stopping the machine in the event of the failure of the holders | 


to bring the sewing instrument into the proper position so as to be clear 


of the work at the moment when the latter isto be fed forward for a | 


stitch. Fourthly, in a = instrument for taking the loop of the 
thread from the barb of the sewing instrument, and opening it for the 
latter to pass through at the next stitch. Fifthly, in an arrangement of 
hot water circulating apparatus for softening the part of the waxed thread 
about to be used fora stitch. To describe these would require the aid of 
drawings, of which there are four sheets. 


1876, 


furnace space, the gas is admitted into a combustion chamber, and the 
oom Sam the retorts burned on a grate, the bars of which are perforated 
ubes. 
2870. Pomp Firtinas, F. J. and B. J. Preston and J. T. Prestige.—Dated 
13th July, 1876. 
This consists in casting a roller on the journal of those cranks which 
slide in donkey-pump crossheads. Secondly, in constructing pump- 
buckets with two thicknesses of india-rubber or leather, and with a 
piece of wire gauze between them, in place of using only one thickness 
of such material. Thirdly, in fitting connection pieces to the chamber 
covers of a Dounton pump, which are a modification of the bayonet 
oint—only half a turn being needed to get them off or to fix them. 
‘ourthly, in making a full-way sluice cock with an Yom ye! sliding face, 
but without the groove ut the bottom of the valve seat, the valve being 
made to shut down on to a piece of white metal. 
2871. Exrractine O1s, S. S. Elston and C, Benson.—Dated 13th July, 
1876.—( Not proceeded with.) 
This relates to the construction of envelopes or “‘ hairs” used in oil 
cake making, the object being to construct them without the bolts now 
. In place of the bolt a key or keyboard is dovetailed into the 
— forming the upper ribbed surface of the envelope. Under the key 
rd small bars of iron are dovetailed into the wood, so that when in 
the press it cannot give way, dowels being also driven between each 
segment of keyboard and envelope. 
2872. Weicuine anp Measurtno Macuines, W. H. Baxter.—Dated 13th 
July, 1876. 
This relates to measuring and self-weighing machines, and refers to previ- 
ous patents of 1869 No. 3783, of 1872 No. 893, and 1873 No. 24¥1. The 
invention consists in improvements in detail of machines described in 


| those specifications, which could not be given without drawings. The 
2854. Winpine Spoois anp Rests, C. 7. Powrs.— Dated 13th July, 


This relates more particularly to winding thread on sewing machine 


spools. The spool on which is to be wound is placed between two 
centres and rotated by any means, and the invention consists in fixing 
a wire or rod in front of the spool and parallel toits axis when winding. 
The thread is brought from a bobbin through an eye, and the axis of the 
1 is so arranged that its axis will be normal to a line drawn from 
is eye to the centre of the spool’s axis. The thread from the bobbin 
passing through the eye is taken under the wire rod and over it, and then 
once round the thread, passing to the wire, and then to the spool, so that 
the thread going to the latter rubs against the thread passing from the 
wire. This arrangement and a flat presser extending between the heads 
of the spool causes the thread to be as evenly distributed az it. 


2856. Fivisuine Paper, P. McLaurin.—Dated 13th July, 1876. 

This relates to machinery for giving a higher polish to the surface of 
web paper than has yet been obtained, and consista in subjecting it to 
the friction of a series of brushes mounted on a large cylinder, so as to 
make one large revolving brush, the paper passing alternately over and 
under a series of rollers disposed round this brush with their axes 
parallel with that of the latter. The paper also passes between polished 
rollers by which it is burnished. 


2857. Measurine Instrument, M. Ieymann.—Dated 13th July, 1876.— 
(Not led with. 


This relates to an instrument which can be used as a measuring instru- 
ment separately for taking linear dimensions, or as a measuring instru- 
ment and straight-edge when used in connection with scissors for cutting 
off any desired length of cloth. A disc of known circumference is used, 
upon the boss of which isa worm actuating a pointer which shows the 
advance of the wheel. 

2858. CLeansinc FLour Mippiixes, W. Spence.—Dated 13th July, 1876, 

This consists chiefly in the combination of a bolting cloth shaken and 
acted upon by brushes to clean the cloth, and by a current of 
air ascending through the cloth by which the materials are ied 
and bolted in such a manner that the flour middlings and offal are 
separated and delivered by continuous operation into a series of bins. 
The machine consists of a frame, over one end of which is a hopper 
immediately above the bolting shaker, which is clothed in sections with 
different grades of bolting cloth. A reciprocating brush works against 
the bottom of the bolter, and below this is a series of small bins, into and 
from which the assorted middlings drop into worm channels from which 
they are delivered. 

2859. Srrerinc Barces, W. B. Spencelayh and W. R. Taylor.—Dated 
13th July, 1876. 

This relates to steering barges and other boats, and consistsin attachin; 
to the stern post a quadrant with cogs on the under surface, into whii 
gears a pinion worked by a borizontal shaft, to the other end of which is 
fixed an ordinary steering wheel. 
soe. Motive-PoWER Enoines, R. Douglas and L. Grant.—Dated 13th 

uly, 1876. 

This relates to gearing and valves by which steam is admitted and cut 
off from the cylinder. Steam slide valves are arranged transverse to and 
at the end of the cylinder and immediately over the ports. These valves 
are pulled in the cut off direction by a small steam ton fitted to the 
end of the valve spindle. At the other end the spindle is connected to a 
short connecting rod and a rocking shaft. The end of this rocking shaft 
bears against a projection on an eccentric strap worked by a lay shaft, the 
rocking shaft being raised and lowered by the motion of the governor. 
When sufficient steam has entered the cylinder, the governors lift the 
shaft upon which the rocking lever works, so that the short end of the 
latter becomes disengaged from the projecting piece on the eccentric 
strap which has pulled the valve open, and the steam acting upon the 
small piston on the other end of the valve spindle, cuts off the steam 
instantaneously from the main cylinder. 


2861. Bricks anp TiLEs, 7. Johnson.—Dated 13th July, 1876.—{Not pro- 
ceeded with.) 

This consists in pulverising the argillaceous shale known by miners as 
white stone dirt, an the powdered material either with or with- 
out the admixture of a small quantity of sand, but without water, &c., 
in brick presses. The bricks or tiles are put into kilns from the presses 
—o, =_ do not need very high temperatures to bake them into hard 
icks. 


2862. Hann Sicnat Lamps, G. W. Clark.—Dated 13th July, 1876. 

This relates to lamps in which coloured glasses are placed between the 
bull’s eyes and the flame, and the invention consists in making the part 
carrying the bull’s eye flat in place of a part of a circle, so that the 
coloured glasses may be placed at such a distance from the flame as to 
reduce their breakage by heat. The lamp and the arrangements for 
moving the coloured glasses are so made that any number or none of the 
colours are exhibited. 

2863. Cicarerres WiTHovT Toxwacco, Jeanne Fos.—Dated 18th July, 1876. 

This invention consists in the employment of peppermints and mints 
generally for the manufacture of rettes in place of tobacco. The 
leaves of the mint are dried, cut, and rolled into cigarettes in the usual 
way. The cigarettes are hygienic, aromatic, and refreshing. 

2864. Soxirairnes anp Stups, A. W. Jones and H. Chamberlain.—Dated 
13th July, 1876. 

The lower or bottom part of the solitaire carries a small cylinder con- 
taining a spring, the top of the cylinder having a diametric slot 
therein. upper part of the solitaire carries a plug or stem, on which 
is fastened a pair of small ears—these can be passed into the small 
cylinder by pressing the stem therein through the slot and against the 
spring. When the small ears are below the inner surface of the cylinder- 
cover, the stem and A part is turned round, and the ears are ed 
by the spring into s: notches, from which they cannot escape, except 
by a simultaneous pressing and turning of the stem. 

2866. Treatine InpIA-RUBBER, GUTTA-PERCHA, AMBER, &c., A. Deiss and 
R. Scaife.—Dated 13th July, 1876. 

This consists in a method of trea‘ or mixing the above, and pure 
and impure gums, ine, bisulphate of carbon and hydrocarbons, &c., 
by the assistance of high-pressure steam in vessels capable of withstand 





machine, however, may be said to consist of a drum con three 
measure cavities ; this is surmounted by a hopper, from which hy &c., 
_— to the drum cavity which is uppermost. The drum is su 
n bearings held by a weighing lever, so that as soon as the weight of 
material is in the drum the lever is raised, and by means of connections 
the feed is cut off. The drum is at the same time liberated, and turns 
round and presents the next cavity to the mouth of the hopper while the 
other cavity empties, the machine being automatic. 
2873. Hats, F. Wirth. —Dated 13th July, 1876. 

relutes to silk hats, which are made oy as felt to adjust them- 
selves to the head. This is obtained with a y of felt which, though in 
one piece, presents the firm and elastic structure of a soft felt hat, but 
at the same time, ligt and porous in the crown, and which, being colour: 
with a bright hue inside, requires no lining except the leather. An 
apparatus for saturating with stiffening and for steaming is described. 
An important point is the selection of a non-felting hair, such as white 
rabbit, &c., for the crown, &c., and a fur which has no capability of felt- 
ing, for the brim, &c. 


2874. CoLour Printine anv Empossino, J. E. Jeffries. —Dated 13th July, 
1876. 


To print two colours and emboss at one operation, a slab is used on 
which one of the colours is spread. Over this is placed a surface od 
forated with the pattern, this surface being of a plate uf metal the thick- 
ness of which corresponds to the required depth of the embossing. e 
upper side of the perforated sheet has the second colour applied to it. 
The material to be printed and embossed is then laid on and subjected to 
pressure. The result is an embossed pattern, the raised portions of which 
are coloured by contact with the slab, while the recessed portions are 
differently coloured by contact with the perforated plate surface. 
Between the two colours a line is left uncoloured, the width of which 
pon wg on the thickness of the perforated plate, and on the pressure 
aj . 

ie 5. Borers anp Furnaces, J. Thomas.—Dated 13th July, 1876. 

This consists in heating air in the chimneys of fixed boilers, or in the 
uptake of marine, the air being heated in large coils of pi to which it 
is admitted from without the boiler or chimney space, en led and 
ep into the furnace to assist in securing better combustion with- 
out the loss attending use of cold air. 

2876. Ou Stoves, C. H. Green.—Dated 14th July, 1876. 

This consists, First, of an oil reservoir with two wick tubes on the top 
surface, and a rim all round to hold water, which absorbs the deflected 
beat and prevents its acting on the oil. Above the wick is a cylinder of 
shvet metal, and with a diaphragm having two raised portions, ap 
each of which a hole is pierced, and through which the flames from the 
burners pass, thus making an atmospheric burner. At the upper end of 
this cylinder is another diaphragm with two ay od holes, and above the 
cylinder is the upper part of the stove arranged for cooking or otherwise. 
2877. Vextitatine Hats, 7. J. Bowmar.—Dated 14th July, 1876.—(Not 

proceeded with.) 

In the front part of the inside of the hat is placed a pad, which leaves 
a certain space between the hat and certain parts of the forehead. Pads 
are also arranged at other parts of the hat. 

2878. Sanitary Pans, J. Leverett.—Dated 14th July, 1876.—(Not pro- 
ceeded with.) 

This consists in making a channel flange round the edge of sanitary 

Js, the channel being filled with a ring of india-rubber. When this lid 
s placed over the pail the edge of the latter fits into the channel and 
on the india-rubber. Rings are placed at two ite semi-diameters 0! 
the pail, and a cross stick with an eccentric swelled part in the middle of 
its length is ag under the rings while the larger diameter is upper- 
most ; it is then turned by a handle, the eccentric presses on the lid and 
presses it down, so that no effiuvia can escape. 
2879. Atars ror Sares, BE. A. Cowper.—Dated 14th July, 1876.—(Not 

proceeded with.) 

This consists in forming a complete solid connection by means of a 
tube of metal from the safe toa drum or sounding-box placed in the 
room of the safckeeper or watchman. A slight noise, as of filing er pick- 
ing a lock, can then be easily heard at adistance. The tube or rod should 
be placed on hard supports, and be free to vibrate. 

2880. Armour-PLaTiNG, L. Banks and R. Wright.— Dated 14th July, 1876. 
—(Not proceeded with. 

This consists in placing leather between plates of armour, and in 
attaching piston rods thereto, butting on india-rubber blocks in the 
framing of the ship. Springs, cork, or rope may be used instead of the 
india-rubber. These means are intended to present an elastic resistance 
to projectiles. 

2881. oe gece R. Renshaw.—Dated 14th July, 1876.—{Not 
with, 

This refers to patent No. 2698, 1875. The invention consists of a main 
pipe placed horizontally and a vertical centre pipe, the horizontal and 
centre fay) being — together by curved pipes, and all enclosed in 
a firebrick furnace. water circulates down the centre pipe, MPT 
the curved pipe, into the horizontal pipe. A steam dome is Toved at 
top of the generator, and a blow-off pipe at tne bottom. 

2882. Permanent Way, KR. Punshon.—Dated 14th July, 1876. 

This consists in making the chair for a double-headed rail in two y 
one cheek of the jaw being cast separately and fitting into a recess in the 
main part of the chair, where by its form it is et and the Dang on 
on the rail keeps it in its place and causes it to ip the rail. e fixed 
part of the jaw may be made to receive a wedge. 

2883. Enve.ores, W. M. Brown.—Dated 14th July, 1876. 

This relates to machinery for the manufacture of envelopes, and con- 
sists in a combination of mechanical parts, by which on a le machine 
the envelope is gummed, carried forward to a ig | or as a 
ratus where it may be printed as well as stamped, and is then to 
a folding mechanism from whence it is delivered. It also includes an 
arrangement whereby only one blank can be lifted by the gunners at 
a time, a pricker to pick out the folded envelopes, an arrangement of 
gun roller scraper knife by which it 1s a oaag someway pn 
adjusting screws in order to clear the roller box from of peper, 
&c. Four sheets of drawings soommmnny — ithout 


which the varied mechanism could not 
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2884. Umprecra Furniture, J. 8. Lewis.—Dated 14th July, 1876.—(Not 
d with 


cede . 

The tube of the runner is extended to receive the sliding tip cap or 
the cap for en ng | together the ends of the ribs, so that stretchers of the 
ordinary length in relation to the ribs may be used. The tip cap is 
capable of sliding on the outer end of the extended runner between two 
projecting rings formed on this portion of the runner, for the purpose of 
controlling its extent of motion. The tip cap is also formed with an ex- 
tended inner cylindrical portion to slide on the runner, by which the 
tip cap is kept steady in motion, 

2885. Forks, H. Nicholson.—Dated 14th July, 1876. 

A sheet of steel or other metal which has been rolled to a suitable 
section is taken and cut into short pieces. The transverse width of the 
plate forms the length of these pieces, which are, when cut <ff, passed 
through a series of stamp and dies until they assume the desired form, 
2886. eaceno-marans, J. Dewar.—Dated 14th July, 1876.—(Not proceeded 

wit. 


Relates to electrometer and apparatus for applying electricity to give 
telegraphic signals and work telegraphic relays, and in standards of 
electromotive force to be employed in the graduation of electro-meters, 
&c. ‘The action of the electrolytic globule in the capillary tubes 
‘hitherto used is difficult of observation and uncertain. The inventor 
uses, in place of this capillary tube, a horizontal tube of larger diameter, 
which offers little capillary resistance to the motion of the globule, and 
renders it much more sensitive to electricity, and causes the range of 
motion of the globule to be greater, and more easily observed without a 
microscope. With reference to the standards of electromotive force, the 
inventor employs a cup or reservoir of mercury, having at the lower end 
a capillary orifice dipping into an electrolytic liquid. By the dropping 
of mercury from the capillary orifice into the liquid a definite electric 
potential is obtained. 





Abstracts of Complete Specifications Filed with Appli- 
cations eince ist July, 1876. 


4588. Pire Connections, W. R. Lake.—Dated 27th November, 1876. 

Relates to a well known form of pipe coupling. A collar is slipped over 
the end of the pipe (lead or other pipe), the inside of the collar being 
partly smooth and taper and the other part screwed. The end of the pipe 
is then slightly bell-mouthed, and a taper collar placed therein. The 
external collar is afterwards slipped up to the end of the pipe, over which 
it now fits tight, and a union piece is screwed therein. The pipe is thus 
firmly held between the internal and external collars. 

4592. Peevtinc orn Decorncatine Baruzy, C. Pieper.—Dated 27th 
November, 1876. 

This relates to improvements in the “ Dutch mill,” by which the feed 
is rendered continuous. The stone is placed on a horizontal shaft, and is 
surrounded by a close case, the stone rus at about 250 revolutions, and 
the case at about six revolutions per minute. Carried in bearings 
attached to the revolving case are slotted cylinders, worked by discs and 
eam surfaces, which feed, empty, and distribute the grain in the 
roachine. 

4598. Feepine Steam Borers, C. Pieper.—Dated 27th November, 1876. 

This has reference to improvements on patents No. 2155, 1874, and No. 
1532, 1875. Two cylinders are placed one above the other over the boiler, 
two sets of bent pipes place the cylinders in communication, and two 
pipes pass into the boiler, one of these ends at the water line, and the 
water in the cylinders is driven out down one pipe, while steam rushes 
into the former until the end of it meets the water. When it rushes into 
the emptied cylinders part of it becomes condensed, and, a vacuum being 
formed, water is again drawn from the supply, and the cylinders and 
pipes filled, and steam cut off. As soon as steam can again enter the pipe 
which ends at the water line in the boiler, the equilibrium between the 
water in the cylinder pipes and the one which enters the boiler water is 
disturbed, and feed-water again enters. 

4504. Raitway Wuee ts, W. B. Gedge.—Dated 23rd November, 1876. 

This consists in making the boss of railway wheels in two parts, i¢., 
two disca, one carrying a collar which the other slips on to. On one of 
these parts a series of projections are cast which form distance pieces, 
and also foot, on which some of the segments or spokes may rest, as 
they are not level with the circumference of the boss, but are much less 
in length than the distance between the box or collar and the outer 
periphery of boss ; the two discs are held together by bolts and nuts. 
4597. GexeratINe anv AppLyine ELectaic Currents, B. H.C. Monckton. 

—Dated 28th November, 1876. 

Complete magnetic circles are constructed of either permanent or 
electro horseshoe magnets with their coils pees together by” placing 
them in juxtaposition round two circular frames, each pole of each 
magnet being gage pe f placed, so as to face the opposite pole of the 
next magnet. The ends of the magnets are turned up to make them face 
each other, and by applying them to bowl-shaped poles dished inwardiy 
the magnetic force is chiefly confined to their edges. Circular electro- 
magnets are made by coiling insulated wire with thin sheet iron inter- 

between every two or more successive coils over a central tube. 
rawings and descriptions are given of modifications of condensers and 
carbon points and slips, but the description of the various improvements 
‘would render drawings necessary. 
4608. Harvester Rakes, W. A. Wood —Dated 28th November, 1876. 

Relates to the means of controlling the path of the arms of a self-deli- 
very reaper by which the rakes are made to act as either rakes or 
furrowers, It consists in the use of a horizontal pivoted switch or gate, 
by which the rollers on the rake arms are directed on to one or the other 
of acam by which they are caused to travel at a higher or lower 

evel, and thus only lead the corn and miss the sheave, or lead the corn 
and deliver the sheave. The invention also consists in an arrangement 
of weighted lever by which this switch is controlled. 
4620. Usvoapina Grain From Vessets, J. C. Mewburn.—Dated 20th 
November, 1876. 

This invention consists in providing the holds of grain-carrying ships 
with shafting and rollers attached to the underside of the lower deck, by 
and over which ropes carrying lines are worked in the cargo, so that the 
grain is deposited at the foot of a telescopic elevator which raises the corn 
to a telescopic weighing machine hopper on deck, from whence it is 
delivered into barges or wagons by suitable movable spouts. 

4622. Currvina Hives, W. R. Lake.—Dated 29th November, 1876. 

This relates to a machine designed to replace the hand labour of unhair- 
ing on the beam, and also to effect the striking, scouring, and currying, 
y mechanical means. The invention consists ina machine provided 
with a revolving cylinder, having on its surface a number of spirally 
disposed knives, under which the skins to be unhaired are directed by 
being run over a cylinder covered with india-rubber, to which it is led by 
an endless apron running over a pair of rollers. The hide is pressed be- 
tween the india-ru!)ber covered cylinder by a superimposed roller close to 
the cutter cylinder, pressure being regulated by atreadle. A revolving 
brush is also disposed close to the cutting cylinder to remove the 
cuttings. 

4641. Sewino Macuines, P. 8. Justice.—Dated 30th November, 1876. 

This relates to an arrangement cf embroidering mechanism attached to 
the foot of the machine, and therefore above the work and through which 
the needle reciprocates. The invention consists mainly in a rotating loop- 
forming mechanism operated by the needle bar, but a description of it 
cannot be given without the aid of drawings. 

4748. Bosstns anv Spinpies, W. R. Lake.—Dated 7th December, 1876. 

The invention consists, First, in shortening the spindle so that it pro- 

ects but a short distance above the bolster to receive the end of the 
bbin, and drive it by frictional contact within aconical boss. Secondly, 
the short spindle is made hollow. Thirdly, a metallic bushing is inserted 
in the end of an ordinary wooden bobbin to adapt it to be run by fric- 
tional contact with the spindle: Fourthly, in a reversible bobbin and in 
perforating the bobbin to reduce weight and give better hold for the 
yarn. 
4775. Ventiatixc anv Cootina Buitpines, W. R. Lake.—Duted 9th 
December, 1876. 

An air chamber or distributing reservoir is constructed between the 
first and lower floors, and all walls are formed cellular with bricks of 
special forms, the floors are also formed of special hollow bricks supported 
by iron joints, the cells in the floors being in communication with those 
in the walls. A foul air chamber is formed all round the parapet walls of 
the building, and the foul air carried off by a specially fermed chimney. 
The invention also includes a form of fire-grate formed of the same material 
as the walls, the flues from which form part of the vertical cells of the 
vertical walls. Provision is made for shaking and dumping the grate so 
that ashes are prevented from —— the apartments, but are caused to 
full down a flue. A steam engine and boiler may be employed to give 
motion to the ventilating air, and to heat and circulate air. A refrige- 
rator is also specified as, is also a means of making use of the ventilating 
force of gas and other lamps. 

4788. Vatve or Cock, W. Andrews —Dated 11th December, 1876. 

This consists of a cock formed of aT piece, the single member of which 
is screwed into the reservoir of whatever kind. The double members are 
placed vertically, and on each end is fitted a screw stuffing ~~ through 
which works a cylindrical plug operated by a jointed lever handle. When 
the plug is pushed down the cock is closed, and the pressure of the material 
to be conserved does not tend to open it. 

4860. Sarery Deracutno Apparatus FoR Mine Hoists, R. Ramsay and 
EB. M. Hann.—Dated 13th December, 1876. 

This consists in a pair of jointed hooks held together by means of un 
encircling collar. hen the hoist or — reaches the surface a flange on 
the above collar is caught by a ring on the beam on the top of the shaft, 
which prevents the collar risiag farther with the hook. The collar is 





therefore detached from the hooks, which are thus free to open and 

release the winding rope. The hooks on opening grasp the ring on the 

beams at top of shaft, so tbat the cage is suspended. 

ee Sones Macuivery, W. R. Lake.—Dated 18th December, 
1876, 


This relates principally to machines for cutting fine thread screws, and 
specially to those for fine screws cut by dies. It consists mainly in a 
screw gripper in the form of strong tongs or nippers, the ends of the 
levers of which are connected by a pair of toggle levers, by which the 
screw is gripped with great pressure. It also consists in a movable 
striker which at proper time sweeps across the front of the open jaws, 
and after removing the screw retires to a position behind the shield. An 
arrangement for preventing the oil and chips from reaching and adhering 
to the striker is also described. 

4903. Locks, 7. C. Pieper.— Dated 19th December, 1876. 

This relates principally to door locks. The main feature is that the 
“latch” and the “bolt” of the common lock are here made in one 
ee The bolt thus formed is operated upon both by handle and key. 

he door is locked by a key which simply lifts the bolt, so that its range 
of horizontal movement is greater than for merely latching it; the bolt 
— ane in either position by slots engaging with projecting pieces of 

e lock. 

4938. Tvuses anv Routs, W. R. Lale.—Dated 21st December, 1876. 

This relates more particularly to print tubes and rolls of copper, 
although otherwise applicable. A tube is first cast of oval section on a 
mandril or core in a chill mould cooled by water. The casting thus made 
of metal thus “condensed” is then passed between grovved rollers or 
through a drawing plate, until after successive operations on a wandril 
or former the tubes are of circular section. The tubes may be made with 
a projection in the form of a key inside for their whole length by either 
casting it in or forcing it into a slot in the mandril, or both, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Fewer hours are being worked at the mills and forges in South 
Staffordshire and East Warwickshire this week than for some years 
past. Works which usually begin for the week at latest on Tues- 
day morning or evening, did not begin this week till yesterday — 
Wednesday—night ; and more mills are wholly standing than a 
week ago. As well on home as on export account there is an indis- 
position to buy. Makers quote their lowest, but hardly any quo- 
tation is enough inducement to consumers to purchase. Leading 
firms are receiving deputations from their men, sueing for work 
that it is impossible to findthem. Not half the current capability 
of the finished ironworks of this district is laid under contribution, 
and the tendency is to further curtailment. 

The Tividale works of Messrs. Budd, tin-plate manufacturers, 
will be laid off next Saturday till trade revives ; and on the follow- 
ing Saturday the tin-plate works at Wolverhampton, of Messrs. 
E. P. and W. Baldwin, will be stopped for a similar indefinite 
period. For as many as possible of the displaced bands, employ- 
ment will be found by both firms at their other works ; but when 
this has been done, at least 300 people will, by the closing of these 
two places, be left wholly unemployed. 

Marked bars at the works still maintain their prices, viz., £9 
and £9 12s, 6d. per ton; commoner makes range from £6 10s. to 
£7 5s. per ton. For sheets of good quality £8 10s. is demanded; 
but this week’s minimum for merchant sheets is nearer £8 than it 
has ever been. Ten guineas per ton is being secured for boiler 
plates. Tank and girder plates are slightly easier ; and strip was 
scarcely ever so low. I hear of its being delivered into works at 
Wednesbury at under £7. 

The Admiralty had posted in Birmingham to-day, and Wolver- 
hampton yesterday, their readiness to receive tenders for the supply 
of forty-four tons of hoops, made up of three different sizes. 

Leading tin-plate firms are quoting 26s. per box for best charcoal 
qualities, but lots are changing hands both in this district and also 
in Wales at less money. 

All-mine hot air pig iron, made from the argillaceous ironstone of 
South Staffordshire, is quoted at £4 53. to £410s., and cold air 
£5 10s. per ton. Cinder pigs range from £2 12s 6d. to £2 17s. 6d. 
per ton, according to whether they are made from tap or flue 
cinder, and part mine from £3 to £3 7s. 6d. per ton, according to 
the quantity of mine used in the make. Lancashire and 
Cumberland samples were easier to-day - Thursday—in Bir- 
mingham, and yesterday in Wolverhampton Askam and 
Barrow iron was freely offered at £3 15s., and Cumberland 
pigs, that were quoted £4, were to be had at equal to £3 17s. 10d. 
in Staffordshire, short weight—indeed there were sales to day at 
£3 5s., short weight, at the Cumberland furnaces. No extensive 
transaction could, however, be booked at that figure. Cleveland 
pigs were 1s. to 1s. 6d. lower than a week ago. It was possible 
to get No. 3 at 42s., grey forge at 4ls., and white at 40s, at 
Middlesbrough, thereby the white iron of Cleveland is quoted in 
this district at the figure given as the minimum for cinder pigs, 
the only difference being that the cinder pigs are sold long 
weight, and the Cleveland pigs short weight. At the current 
figures the Cleveland iron is decidedly the cheaper. 

Coal continues weak. Every post brings colliery owners appli- 
cations by buyers to have their boats filled at cheaper rates. The 
open market quotations are without alteration. 

The Sandwell Park Company, at a ting in Birmingham on 
Tuesday, resolved to support their directors in prosecuting the bill 
for a private Act of Parliament to exempt that concern from 
liability to the surface drainage rate of the Mines’ Drainage Com- 

issi s. The pany are already exempt from liability on 
account of underground drainage. Probably £1000 will be the cost 
of the Act—which is being opposed by the commissioners—but the 
sum to be saved cannot, the chairman of the company explained, 
be under £1400 a year, and may be £4000. By an outlay, there- 
fore, of this £1000 they hope to save a sum which, capitalised at 
twenty years’ purchase, meane from £28,000 to £80,000. 

A letter appears in the Birmingham Daily Post, professedly 
from a collier, who advocates that his order should at once consent 
to work an extra hour—making nine hours—a day, rather than 
wait till the expiration of the employers’ six months’ notice, during 
which time trade, he says, will only get worse by the suspense of 
the market, if his suggestions should be unheeded. 

The report from Melbourne by this week’s mail are that “‘ the 
general business of the month has been satisfactory. Houses 
engaged in the country trade have been up in orders, and more 
remunerative rates are being obtained than were common during 
the first half of 1876. Galvanised corrugated iron has been largely 
dealt in, the trade buying freely diring the month.” The market 
was firm on January 20th at the following quotations :—Gospel 
Oak, 5ft. to 9ft., £28 to £28 103.; Orb, £27 to £27 5s ; Walker’s 
Three Crown, £26 15s.; and Emu, £26 per ton duty paid. The 
stocks of fencing wire are heavy, No. 5 being quoted at £14, and 
No. 10 £17 5s. per ton, duty paid. At Sidney, on January 20th, 
fencing wire was firm at £18 for assorted parcels. Supplies from 
Melbourne had weakened the value of galvanise] iron, which was 
quoted at £29 to £30 10s. 

The revenue account of the Gun-barrel Proof House, for the 
year ending December 31, 1876, shows a loss of £371 19s. 63d., the 
year’s receipts amounting to £5138 6s, 3d., against an expenditure 
of £5510 5s. 94d. 

The rivet makers of the Dudley district are upon strike; and 
the nail forgers of Bromsgrove display no readiness to go back to 
work on their masters’ terms. 

Nevertheless, there is less indisposition than for some time past 
by operatives to assist their employers to get work ; and here and 
there such operatives are quietly consenting to accept slightly 
lower wages. Messrs. Simpson and Son, of the Junction Nut and 
Bolt Works, Wednesbury, have most of their operatives on at a 
drop of 10 percent. Two of the operatives of the firm dectined 
to accept a greater drop than 5 per cent., and because no work was 
found for them they summoned their employers for a week’s wages 
in lieu of notice, and, succeeding in their action, were on Tuesday 
awarded by the stipendiary magistrate 32s, each. 














A striking illustration of the my of hine in preference 
to manual labour came out during the foregoing proceedings. A 
third workman summoned Messrs. Simpson for compensation, also 
in lieu of notice, because he would not accept what he held was a 
reduction of no less than 75 p rcent. It transpired that that was 
the saving in cost to the employer upon the employment of 
machinery ; and that the work was offered to the workman on 
those terms to find him employment of some kind, there being no 
orders in the branch of business for which he had been engaged. 
In that case the magistrate’s decision was for the employer. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

As yet there is no reasonable prospect of any early improvement 
in the iron trade, and in some quarters very little hope is enter- 
tained of any really good trade being done this year. Prices still 
gradually tend downwards, and makers, to do any business at all, 
have to follow a continually receding market. Notwithstanding 
the recent reductions in Scotch iron, there are still sellers on the 
Manchester Exchange at below makers’ prices ; in Middlesbrough 
iron merchants continue to press sales at under the current market 
values, and it is almost impossible to say what prices needy holders 
would really accept for prompt payment. Low prices, however, 
appear to have very little effect in bringing forward new business ; 
so very few orders are now coming into the hands of consumers 
that their present requirements are extremely small, whilst they 
have so little confidence in the future that they are not disposed 
to enter into speculative purchases for forward delivery. 

In Lancashire pig iron there is little or no change to notice 
either as regards prices or the amount of business doing. For deli- 
very into the Manchester district quotations remain at 56s. to 57s. 
per ton for No. 3 foundry, and 54s. 61. to 55s. 6d. per ton for 
No. 4 forge, less the usual 24 per cent , but the local smelters are 
still unable to secure orders at these prices. So far, the chief 
Lancashire houses have been able to clear off this year’s make 
without adding to the heavy stocks which had accumulated at the 
close of 1876; but their contracts are fast running out, and as there 
are few inquiries for next quarter, the prospect for the future is 
far from encouraging. Unless new business is secured during the 
course cf the ensuing month there is every probability that the 
number of furnaces out of blast in this district will have to be 
still further increased, as it is scarcely likely that makers will 
care to add further to their stocks in the present unsatisfactory 
state of trade. 

For Lincolnshire iron delivered into this district, makers are 
asking from 57s. to 57s. 6d. perton fur No. 3 foundry, and 55s. to 
55s. 6d. for No. 4 forge, less 24 per cent., but there is little or 
nothing doing. 

Middlesbrough iron is again weaker, the average quotation for 
delivery here being about 52s. 6d. per ton for No. 3 foundry, 51s. 
6d for No. 4 foundry, and 51s. per ton for No. 4 forge, but there 
is a good deal of irregularity in the prices quoted, or at ieast talked 
about in the open market. 

In the finished iron trade there is no material change to notice. 
Staffordshire bars delivered into the Manchester district are still 
quoted at £7 per ton, and Lancashire, Sheffield, and Middlesbrough 
ditto at £6 17s. 6d. per ton, but makers, who, asa rule, are very 
poorly supplied with work, are not firm at these prices, and to 
secure anything like good specifications, give way to the ex- 
tent of 2s, 6d. per ton. 

Whilst there is so much depression in all the engineering and 
iron manufacturing industries of this district, it may be interesting 
to notice what view the representatives of the men in America 
take with regard to the probable revival of trade in that country. 
In the March report of the American branches of the Amalgamated 
Society of Engineers, which has been received this week at the 
offices of the society in Manchester, the secretary of the New York 
district writes: ‘‘ We must not expect to have a revival in trade 
before April next, inasmuch as all classes of this great Republic 
have been too much interested in the Presidential election to give 
a passing thought to trade matters, Nevertheless, the timeis fast 
approaching when we shall see the industries of this country as 
good, if not better than they have ever been.” With regard to the 
Canadian branches, the reports exhibit no material improvement. 

In the coal trade generally the demand continues dull, and 
supplies are abundant. A rather steadier tone is reported in the 
Manchester district, and for forward deliveries of slack an advance 
of about 5d. per ton is being asked, but in the South-West Lan- 
cashire districts there is no improvement to report. For all classes 
of fuel except slack there is only a poor inquiry, and the pits are 
still working short time. The prices, however, are generally 
maintained, and may be given about as under :—Arley, 9s. 6d. to 
10s. 6d ; Pemberton four-feet, 8s. 6d. to 9s.; common coal, 6s. 6d. 
to 7s. 6d.; good burgy, 5s. to 5s. 6d.; common do., 4s. 6d. to 5s.; 
and slack, 3s. 6d. to 4s. 6d. per ton. 

The shipping trade continues very quiet, and to effect sales ex- 
ceedingly low prices have to be accepted. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Dvurine the week there have been few changes of any import- 
ance in the iron trade, both prices and demand having continued 
as before. In some brands of local, Derbyshire, and Lincolnshire 
pig. there is a little weakness, but most of the producers have 
such confidence in the future that they decline to enter into long 
term contracts at the lower figures. Current deliveries are, how- 
ever, somewhat smaller notwithstanding the lower values, Agents 
are complaining of the smallness of the profits they are enabled to 
secure, but admit that they are obliged to put up with what they 
can get under present circumstances. One of them told me the 
other day he had sold over £14,000 worth of a certain material, 
and although his commission ought to have been one per cent., in 
reality it only reached £35. 

West Coast hematites are steady at the reduction recorded in 
my last week’s report, but are hardly so much sought after, many 
of the local and district Bessemer firms having large stocks in 
hand, or having completed arrangements some time ago. The 
Bessemer trade proper is very well sustained, there being now an 
improvement in the demand for railway springs made from this 
class of steel, and for forgings, axles, and tires. The rail mills, too, 
are quite as actively engaged at all the new establishments as when 
I last referred to the matter. The older mills, however, are not 
doing much, simply because the arrangements of their works and 
plant are such as to involve certain operations which the newer 
concerns have been specially planned to avoid. My readers will 
readily understand the difference between cogging and rolling 
direct from the Bessemer pit, and the old reheating and hammer- 
ing processes. 

Some of the leading foundry establishments are fairly well 
engaged on old work, and I hear of a rather large contract 
having been placed within the past few days. This is an order 
for several miles of water mains, given out by the Sheffield 
Waterworks Company to Messrs. Newton, Chambers, and Co., 
of the Thorncliffe Ironworks, near Chapeltown, for supplying the 
Chapeltown district with water from the works of the Sheffield 
Company, and will be laid, I believe, from existing mains at 
Pitsmoor. The exact price at which the order has been placed 
need not be given here, but I may say that it is not much on 
either side of £515s. per ton for all the mains, with rather more, 
of course, for the various kinds of irregular castings. 

During the past few days renewed and serious attention has 
been drawn to the question of foreign [competition at home ani 
abroad, and statements have been made in public and privat: 
which are certainly ca!culated to induce reflection in the minds of 
all locally concerned. To begin with, at the annual meeting of 
the Scissors Manufacturers’ Association, held on Monday, an ani- 
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mated and interesting discussion took place on the remarkable 
success with which German scissors are everywhere competing with 
our own. Not only are they carrying all before them in the dis- 
tant markets, but they are actually taking a large percentage of 
the trade in this town itself. Mr. Hobson, the chairman, 
said that 2 warehouse had been opened in Sheffield for the 
express purpose of stocking and selling German scissors, and 
various other speakers were constrained to admit that the 
foreign articles were by no means badly made. As a matter 
of strict and most surprising fact these German scissors are 
made at Solingen from Sheffield steel, and after bearing freights in 
both directions, thus ovst us at home. That this isso I have the 
best authority for stating, and I could, were it politic, mention 
the name of the Sheffield firm supplying the steel. When the 
German scissors come here they are offered at prices 30 to 40 per 
cent. below our own — weavers’ scisssors sold by the Sheffield 
manufacturers at 3s. being quoted by the importers at 2s. 3d. 
free in London or 3s. here. The consequence is that the Germans 
are doing a very large busi here, b almost all the manu- 
facturers find it necessary to keep the foreign goods in stock. 
What is true in this respect is equally so in others, albeit 
we may not, perhaps, have the result so immediately under 
our view. t is so in the iron trade, for Belgian girders 
are being used in our new buildings, and it is so in many of 
the railway material branches, for some of the wagon makers are 
now using Belgian springs. It is so in the Bessemer trade abroad, 
and it is certainly so in America, for we do not now send the 
States a single ton of that material yearly. It is not so fully soas 
yet inthe Cape and Antipodean markets, but if what we hear be 
true, we have a severe struggle to face. The New York papers of 
recent date state that locomotives are now being sent out thence 
to Australia, on account of the New South Wales railways, and the 
New York Tribune devotes considerable sg; in setting forth what 
the possibilities of an American trade with Australia and 
South America may do for the United States manufacturers. 
With Brazil the Americans are just putting on another 
line of steamers, and with Australia they are greatly improv- 
ing their shipping communications. From the Cape markets, 
too, we hear the same thing over and over again; yet 
English manufacturers all over the country pooh-pooh what is 
told them, and are apparently content to “‘let things slide” as 
they like. The workmen are also greatly to blame for their 
stupidly stubborn opposition to more modern machinery, and can- 
not, evidently, be awake to the many evils of the /aissez-faire 
policy, and fatally ignorant prejudice. 

The coalowners and miners of West Yorkshire conferred at 
Leeds, on Monday, and decided that the current reduction of 
wages should be 63 per cent..instead of 10, as at first proposed, 
which will leave these men 10°30 per cent. above the 1871 prices, 
and 5°33 per cent. above the South Yorkshire miners. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


It is complained, on all hands, that the state of the pig iron 
trade is at the present time considerably worse than it has been 
for a number of years, and in spite of all anticipations and efforts 
to the contrary, it is undoubtedly getting worse from week to week. 
The foreign demand is unusually languid, and although the season 





is now close at hand when the requirements of other countries | 


should be making themselves felt, there is no symptom of 
approaching animation. 
The attendance on Change at Middlesbrough this week was 


equal to the average, but the actual amount of business done | 


was less, if anything, than last week. Prices were difficult to 
maintain ; and there was an actual fall of 1s. to 1s. 3d. per ton, 
although nominally the prices quoted by makers were the same 
as those of last week. Several sales were reported at 42s. to 


42s. 6d. per ton for No. 3, less 24 per cent. commission, which | 


represents a decline of fully 1s. €1. per ton on the rates of the 
previous fortnight. 


Pig iron makers are now talking of the sheer | 


inability to keep up production at the rates now current, and hence | 


the extreme probability of a number of furnaces being blown 


out. Itis quite a usual thing to hear the reduction of output | 


spoken of as the only practicable remedy for the existing depres- 
sion of trade; and although this is no doubt a matter on which 
there is fair scope for differences of opinion, there can hardly be 
any doubt that a restriction of the very large quantity of pig 
iron now produced would exercise a tendency in the direction of 
stiffening prices, and would leave those makers who kept their fur- 
naces blowing, a better chance of making both ends meet. But 
the difficulty is to get some one to begin. All are keeping up the 
expectancy of an early revival, and, animated by this hope, they 
are not disposed to reduce their make when trade may possibly be on 
the eve of a change. In some places the ironmasters have met 
together under similar circumstances, and after persuading them- 
selves of the gain that would accrue from limiting output, have 
decided by lot who should blow out. If this were done in Cleve- 
land it would relieve the trade of the most formidable difficulty 
that now attends it. 

The miners and mineowners of the county of Durham have at 
last arrived at a distinct and definite understanding concerning 
the proposed sliding scale for the regulation of wages. It has 
been agreed that the scale, which will continue in force for a 
period of two years, will come into operation on the 2nd of April 
or the 9th of April, according to the pay day at each colliery. A 
meeting of mineowners and miners’ representatives was held yes- 
terday—Wednesday—at Newcastle, when it was agreed that the 
surface wages scale should vary 4 per cent., where the underground 
scale varied 5 per cent., and where wages vary 2 per cent. in the 
one case they will vary to the extent of 24 in the other. Account- 
ants, one appointed by the owners and one by the men, are 
to be appointed immediately to take out the prices of 
November, December, January, and February last, and on these 
prices the wages for the ensuing four months will be based. There- 
after prices will continue to be taken out every four months preceding 
March, July, and November—that is, for the four months pre- 
ceding—and the results hence obtained will regulate wages for 
the four succeeding months, so that in each four months there 
will be a month allowed to do the work of the accountants. With 
respect to the surface labour scale, it has been provided that no 
able-bodied man shall be brought below 2s. 9d. per day. A reso- 
lution has also been arrived at that any difference that may arise 
in reference to the carrying out of this arrangement at any time 
during its continuance shall be referred absolutely to the chairman 
of the joint committee for the time being; and upon this the 
owners have withdrawn their recent claim for a reduction of 
wages, the variation of which must now abide the event of the 
accountant’s report. 

In the finished iron trade, matters do not in the least degree 
improve. The rail trade is particularly flat, and the plate trade is 
by no means so brisk as it was. Ihave to-day heard of a gentleman 
buying a lot of good Sheffield made Bessemer steel rails at £6 1s. 
per ton, and it is stated that the lot was hawked about for less 
money before being picked up at that figure. The worst appre- 
hensions are now beginning to be felt in reference to the immediate 
future ; but, on the other hand, it is possible that the spring navi- 
gation may tend to put a new face on things. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A SLIGHT improvement has to be noted in the state of the war- 
rant market this week, this being particularly noticeable about the 
beginning of the week, since which the prices have again somewhat 
relapsed. The shipping demand has also been rather better than 
it was at this time last year, while the imports from the North of 
England are relatively smaller than they have been for some weeks, 








Pigs continue to be sent largely into store, and the quantity in 
Messrs. Connal and Company’s Stores in Glasgow is now upwards 
of 127,000, being an increase on the week of about 2000 tons. 
There is no alteration in the number of furnaces in blast. 

On Friday the warrant market was flat, with business at 
54s. 6d. one month and fourteen days and 54s, 6d. cash. Business 
opened on Monday morning rather flat, but a good many trans- 
actions took place at 54s. cash and 54s. jd. one month. But in 
the afternoon 53s. 9d. was touched, the final transactions being 
53s, 105d. cash and 54s, one month. A large business was done on 
Tuesday at 53s. 11d. and 53s. 10d. month fixed, and 53s. 9d. cash. 

The market continued flat on Wednesday, with busi at 
53s. 6d. cash and 53s. 74d. one month. To-day—Thursday—a large 
ae was done at 54s. cash and 54s, $d. three weeks and one 
month. 

Some variations have taken place in the course of the week in 
the prices of makers’ iron, which are now as follows :—G.m.b., 
f.o.b. at Glasgow No. 1, 56s., No. 3, 52s, 6d.; Gartsherrie, No. 1, 
60s. 6d., No. 3, 53s. 6d.; Coltmess, No. 1, 65s. 6d., No. 3, 54s. 6d.; 
Summerlee, No. 1, 60s. 6d., No. 3, 54s, 6d.; Langloan, No, 1, 63s., 
No. 3, 55s.; Cambrae, No. 1, 57s. 6d., No. 3, 53s. 6d.; Monkland, 
No. 1, 56s., No. 3, 52s. 6d.; Clyde, No. 1, 57s., No. 3, 54s.; Govan, 
at Broomielaw, No. 1, 56s., No. 3, 52s. 6d.; Calder, at Port Dun- 
das, No. 1, 63s., No. 3, 54s.; Glengarnock, at Ardrossan, No. 1, 
60s., No. 3, 54s. 6d.; Eglinton, No. 1, 55s. 6d., No. 3, 51s. 6d.; 
Dalmellington, No. 1, 55s. 6d., No. 3, 51s. 6d.; Carron, at Grange- 





mouth, No. 1, 65s., do. specially selected, 70s., No. 3, 64s.; Shotts | 
at Leith, No. 1, 63s. 6d., No. 3, 56s. 6d.; Kinneil, at Boness, | 


No. 1, 55s. 6d., No. 3, 52s. 6d 

The shipments of pig iron from the Scotch ports for the week 
ending the 10th inst. amounted to 8084 tons, being 454 less than 
in the previous week, but 987 more than in the corresponding week 
of 1876. The imports of Middlesbrough pigs at Grangemouth for 
the week were 460 tons, showing a decrease of 1280 as compared 
with those of the corresponding week of last week. 

The malleable trade continues very brisk at most of the works 
in Lanarkshire, those making plates being particularly busy. Nor 
is there, comparatively speaking, any lack of. activity in the 
foundries and pipe-making works, and the several branches of the 
general engineering trades have a fair amount of work on hand. 
The shipments of iron manufactures from the Clyde during the 
past week embraced 716 tons of pipes, worth £4005, for Melbourne ; 
753 tons of pipes, £6128, and 422 tons railway sleepers, 21800, 
for Bombay ; bar iron, £3621, for Singapore ; sugar machinery, 
£5820, for Honolulu; machinery, £4000; pipes, £800; castings, 
£3800 ; and miscellaneous, £4000, chiefly for the Mediterranean 
and the East and West Iniies. 

I am sorry to say there is no improvement in the coal trade of 
the West of Scotland this weck. Orders are very slack for the 
home trade, and the reduction of last week in prices has now 
become general for all sorts. Whatever orders come to hand are 
very keenly competed for, and, indeed, comparing the prices of 
household coals with those of three weeks ago, it will be found 
that in most instances there is a reduction of about 1s, per ton. 
The quotations now prevailing are, for household coals, f.o.b. in 
the Clyde, 7s. to 9s.; steam, 9s. to 10s.; splint, 7s. 9d. to 8s. 31.; 
Wishaw main, 6s. 9d. to 7s. 3d.; and smithy, 13s. 6d. By this 
time of the year there is usually a large demand for the supply of 
the spring fleet of St. Lawrence traders, but as yet little is 
doing in this line. The foreign shipments of coa!s are small, 
and our principal customers just now are found on the 
Mediterranean, in the West Indies, and in Spain. Some 
interesting information regarding the coal trade was supplied a 
few days ago by Mr. John Connal, who presided at the annual 
dinner of gentlemen engaged in the trade in Glasgow. He stated 
that twenty years ago there were only five pits, producing about 
700 tons of coal per day, being worked in the county of Lanark. 
The whole of this production was what was known as “ell” coal, 
and it was used almost exclusively for household purposes. There 
were at present, he said, sixty collieries working, and the production 
of these was fully 10,000 tons per day. During the past twenty- 
five years, the salesmen connected with the trade had increased in 
numbers from six to ninety. The total quantity of minerals of all 








kinds carried along the Caledonian system alone from Lanarkshire | 


was 25,000 tons per day. Mr. Connal added that the prospects of 


development of the past few years. With regard to the present 
state of the trade in the eastern mining counties, I have still to 
report that the demand for all kinds of coal is very languid. 
At some of the ports, notably those of Fifeshire, a few more coast- 
ing vessels are appealing for cargoes, but they are too few and 
their demands far too unimportant to exercise an influence that 
could make itself felt in the trade. There is a great scarcity of 
home orders, and prices of steam coals have been slightly reduced. 
At most of the collieries there are large and increasing stocks 


on hand, and short time has been pretty generally adopted as a | 


necessity. 

Since last week the notices of a reduction of wages have become 
more general. Last Saturday afternoon a notice was posted up at 
the pits belonging to the Shotts Iron Company at Carluke, inti- 
mating that “‘in ~ pe py of the severe and long-continued 
depression in the coal and iron trades, there will be a general re- 
duction of the wages of all persons in the employment of the 
Shotts Iron Company, and that the reduction will take effect from and 
after Saturday the 24th March current.” On the same day notices 
were posted up throughout the different collieries and works at 
Kilsyth, Twechar, Gartshore, and Croy, belonging to Messrs. William 
Baird and Co., of Gartsherrie, stating that on the 24th inst. there 
would beageneral reduction of wagesamong the miners, pit-head men, 
and other employés of the company. Notices of a similar nature have 
been given at many of the other collieries in different parts of 
Lanarkshire. As yet no action has been taken by the miners, who 
want organisation and funds to show resistance, were such a course 
deemed prudent. The men just now are evidently entirely at the 
mercy of their employers, and there can be little doubt that they 
will quietly accept the reductions announced, which, it should be 
stated, are expected in most cases not to exceed 6d. per day. Three 
shillings a week less money is, of course, a serious matter for men 
who at present are earning barely 24s, per week, but at the same 
time it may well be believed that no other alternative is left for 
the employers. 

What just now appears to bea serious dispute has arisen between 
the puddlers employed at the Dalziel Ironworks, Motherwell, and 
their employer, Mr. D. Colville. It has, it seems, been a rule 
among the puddlers that when they get a quantity of turnings to 
puddle amongst the ordinary pigs they are allowed 6d. per ton 
extra. For some time back, however, an understanding is said to 
have existed in Mr. Colville’s works that the men would not be 
restricted to the working of the ordinary weight of 4 cwt. 1 qr. a 
heat, but were paid for whatever weight they put out. Mr. Col- 
ville, being of opinion that the men were running too heavy, 
resolved to restrict them to the ordinary weight, and on this reso- 
lution being made known to the puddlers, they demanded 6d. per 
ton extra for working the turnings. This their employer would 
not agree to, and the men have accordingly come out on strike, 
throwing fourteen furnaces idle, and leaving the works only par- 
tially employed. 

An entirely new steam-car, constructed by Mr. Robertson, of 
93, Gloucester-streect, Glasgow, has made several runs within the 
past few days on the tramway system between Partick and White- 
inch. The car is self-contained, having all the machinery beneath, 
and the boiler boxed off from the part in which the passengers 
are seated. Little or no smoke was emitted, and the car worked 
smoothly and well. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


MANAGERS of collieries are very keenly looked after at the pre- 
sent time, and punished without hesitation for any infraction of 


, ; | their best to pull down prices. 
the trade pointed to an extension even exceeding the wonderful | 





duty. Last week one of the Monmouthshire managers was fined; 
this week Mr, Havard, manager of the Middle Duffryn Colliery, 
Aberdare, was fined £10 and costs for neglecting to provide 
proper manholes near the bottom of an incline. In de- 
spite of this vigilance, which I cannot too highly commend, 
accidents are on the increase, and since my last communication 
two very serious ones have occurred. One of these was in the 
neighbourhood of Swansea, at one of the collieries.owned and 
worked by the Landore Steel Works Company, and at this 
eighteen men were killed ; the other occurred this week in the 
Blackvein Colliery, Caerphilly, when four men were seriously 
burned. In both cases it is thought that working with naked 
lights was the cause of the accident; but this cannot be 
definitely known until further investigation. The great suit, 
Bagnall v. Carlton, Grant, and others, having reference to the 
Nantyglo Ironworks, is still proceeding. The claim is for £105,500, 
by which it is alleged the purchase money was improperly 
evaded. 

I note that two of the pits belonging to the Nantyglo Company 
have been leased by the Hendre Company. The Nantyglo Com- 
pany have also issued notices to the shareholders relative to the 
sale of the surplus stock of Bailey Brand ore. 

The coal trade continues about the same state, for though a 
falling off is to be noticed in exports this week as compared with 
last, yet the decline is evidently only of a temporary character, 
The total coal exports, for the week ending Saturday last, from 
the whole of South Wales, came up to only 80,534 tons, showing a 
falling off of nearly 20,000 tons, but it is very likely that the 
total of the present week may be up to the old mark. 

In the matter of iron the total export was 3907 tons, a large pro- 
portion of which went to Spain, and of patent fuel the quantity 
sent away was 566 tons. A large proportion of this came from 
Swansea, and it is fortunate for that port that one branch of 
industry is tolerably active, otherwise the depression existing there 
would be increased. 

Mr. Capper has been appointed harbour master there, in the 
wr so long and worthily held by Mr. James, brother of Lord 

ustice James, Mr, Capper’s recommendations were of a high 
character, 

I note that his brother has also been appointed master at the 
Avonmouth docks, Bristol. 

The coal trade in Monmouthshire is not particularly brisk at. the 
present moment. At many of the collieries two days a week «still 
continues. Good news, however, has reached the Brynmawr neigh - 
bourhood this week, to the effect that a Liverpool firm is now in 
treaty for the Beaufort pits, and that work will soon be steadily 
resumed, 

The Brithdir pit has been so much troubled with water that 
work has been abandoned. The Mardy pit has also «been 
stopped, and the Graig in the Aberdare Valley; but against these 
indications of slack trade it must be noted that other collieries, 
such as the White Rose, New Tredegar, and the Powell Duffryn, 
are working much more steadily. 

The “music of the spheres,” about which there was a good 
deal of mystical ora a quarter of a century ago, has at 
last been brought down to general comprehension by one of. the 
civil engineers of the Glamorganshire district. He has invented a 
machine the sound of which produces one of the most perfect. of 


diagrams. For beauty, delicacy, and regularity, it is lect. 
Anyone wishing to know more about the matter should write 
to Mr. Cope Pearce, C.E., Cyfarthfa. 

There is little of interest to be noted in the iron trade. Some 
of the works are going on with tolerable steadiness. Blaenavon is 


shipping freely to Gothenburg, and Spanish orders are held by 
others to a good amount. Within the t few days, also, prices 
have been stiffening, but no advance has been recorded. Iron- 
masters are now beginning to think that the long depression is 
not going to be lifted quite so soon, and openly assert that the year 
will pass again without any very marked improvement. Probably 
it would be well to wait until this month is out, to see if such a 
prospect is justified. So far it would appear likely. 

Tin plate orders are moving about freely, and buyers are doing 
This, with the great competition 
at present existing, is not a very difficult matter, and I have heard 
of cases where a reduction has been effected. 

A slight improvement is taking place in the coal trade of the 
Forest of Dean. 








Tue VANGUARD.—In reply to questions put to him in the House 
of Commons on Monday, Mr. Egerton said that negotiations with 
regard to the raising of the Vanguard had been conducted through 
his department, and therefore he was responsible for any lack of 
business capacity. The Vanguard sank on the Ist of September, 
1875, and one of our best officers was sent to the ship with two 
Government divers from Devonport to ascertain what could be 
done. Exception must be taken to the statement that other 
divers might have been found who would have accomplished more, 
for Mr. Denayrouz had « large staff of divers, and they declined 
to have anything to do with the ship on account of the depth at 
which she lay. There was, indeed, great difficulty in doing any 
work, for a man could remain below no longer than a quarter of 
an hour at a time. Only once had a msn been on the deck and 
that was by accident ; he slipped from the bridge and was got up 
with difficulty, being nearly suffocated by the coiling of a rope 
round his neck. The Admiralty continued their operations until 
December, and then concluded that, instead of taking a large 
number from the dockyards, it would be better to advertise for 
offers to raise the ship. Several hundred offers were received, 
some of them being of the wildest and most insane description. 
Three were deemed worthy of consideration, and they were those 
of M. Othon, Mr. Sowerbutts, and Dr. Rutherford. M. Othon 
offered to raise the ship for £50,000, but the Admiralty were not 
satisfied as to his ability to obtain the money required, and the 
negotiation with him was closed on the 15th of May. Mr. Sower- 
butts named £140,000, and Dr. Rutherford £150,000. Mr. Sower- 
butts was asked to reduce the amount he had named, as was also 
Dr. Rutherford, who, in reply, asked the Admiralty to advance 
£5000 and find the ships that would be required in connection with 
the work. That was a totally distinct offer, introducing condi- 
tions which the Admiralty could not entertain, and, therefore, 
they declined it. On the 1st of July, Dr. Rutherford offered to 
raise the ship for £139,000, but that was thought too much, and 
with the decline of that offer the negotiation was considered 
closed. It was then determined to advertise the ship for sale as 
she lay for a lump sum, and eleven tenders were received. While 
the advertisement was being drawn up, Dr. Rutherford reduced his 
offer to £100,000, but that was considered too much; he was in- 
formed the vessel would be offered for sale, and nothing further 
had been heard from him. Captain Coppin thought he had 
discovered a plan by which men could continue to work at the 
depth at which the Vanguard was lying, and if a satisfactory 
arrangement were not entered into ia a few days he should feel 
disappointed. Considering the difficulty of the case, he did not 
think the time occupied had been too long for the examination of 
all the plans sent in, and the absolute necessity of exercising the 
greatest care before entering into a contract, 


THROAT IRRITATION.—The throat and windpipe are especially 
liable to inflammation, causing soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice. For these 
symptoms use glycerine in the form of jujubes. Glycerine, in these 
agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of sucking, becomes actively 
healing. Sold only in Gd. and 1s. boxes (by st for 14 stamps), 
labelled “ James Epps & Co., Homeopathic Chemists, 48, Thread- 
needle-st., and 170, Piccadilly.”—{ApvT.] 
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THE 38-TON GUN. 

On Friday last, March 16th, the first trial against armour 
took place of the 38-ton gun after chambering. This gun 
was fired early in October last against a special plate target 
known as No. 40, consisting of three 6}in. iron plates, 
with intermediate layers of teak 5in. thick, making up in 
all 194in. of iron and 10in. of teak, This was completely 
penetrated, the entire shot, except a portion at the base, 
passing through the target. (Vide Tue EnoinzEr, October 
20th, 1876.) It was calculated that, after chambering, the 
quantity of powder which could be burnt, and the conse- 
quent velocity and power of the shot, would be consider- 
able increased. ‘The calibre of this is 12‘5in. The 
chamber is now increased to 14in. The oe employed 
on the last trial was 1301b. of pebble powder of 1-5in. 
cube, which is now increased to 200 lb. PapPOnng the 
velocity of the projectile of the unchambered gun to be 
142vft. per second, which was the striking velocity on the 
previous triai, the penetration through iron by Captain 
Andrew Noble’s formula would be about 2lin. Itactually 
penetrated the above target, which we may consider equi- 
valent to 20in. of iron, though it is to be borne in mind 
the iron was divided in three layers. There yet remained 
some velocity in the main portion of the shot which passed 
through ; so that the penetrating power of the shot was 
not apparently far removed from the calculated equivalent 
of 2lin. of iron. 

On the occasion of the trial we have now to report, the 
velocity ought to have been greatly increased, but owing to a 
difficulty occurring in the setting up of the 200 lb. cartridge, 
which prevented its being ramm 


| jectile together, though cracked longitudinally in 


that the striking velocity of the shot would justify the 
expectation of a greater effect as compared with that of 





bursting charge of ahout 27lb. of powder, it was not 
fuzed, but was closed with a screw plug. The powder 


the shot from the unchambered gun. Secondly, because | exploded evidently after the shell had passed through the 
we measured the shot before it was fired, and made it over | plate, but the shell had apparently been broken by the 
| 34in.; and although it is difficult to measure a shot plate rather than burst by the powder, though it is diffi- 


| rasa amgys without assistance and to make proper allowance 
| for 
| 33in. in length. At all events, without impugning the 
measurements above given, there is nothing to prove that 
the fragments of the shot have not opened apart in the 
target to the extent of lin., and we are inclined to believe, 
judging from the work in this shot compared with that in 
its predecessor, that the shot has probably penetrated fully 
2in, into the back plate, and if it has not done even more 
| than this, we should think it must be due to the shot having 
| turned slightly in its course, which, indeed, appears to be 
| the case to a certain, though perhaps inappreciable, extent. 
| Giving it 2in. of iron, however, and 5in. teak over and 
above the last round, that is 214 iron and 15 teak in 


all, we do not look upon it as the fair representative of | 


the effect of the chambered gun at 70 yards. It may 
| not mislead much as to ordinary ranges perhaps, because 
| this shot is now discharged with a very high velocity, 
which comes down rapidly as the range increases, but we 

| look forward to seeing a greater result yet at 70 yards. 
With regard to the fracture and behaviour of the shot 
in the target, we would call attention to the drawing 
(Fig. 6) of the base of the 80-ton gun shot, as now seen in 
the “ No. 41” target, the loose parts having been picked 
out from the base end, leaving the greater part of the 


check, we can hardly believe that it was not over | 


| ousl 


cult to pronounce positively in what way the powder may 
have acted on it. Fig. 4 hone the portion of the plate 
driven out by the apex of the common shell. It is curi- 
suggestive of the theory mentioned by Mr. Forest, 


| of the “pr wath that the cast iron gives way in succes- 





sive rings, the plate being marked by very distinct rings 
of blows encircling the apex. This might not be expected 
to occur, but neither perhaps would any one expect to see 
the square impression of the recess in the gun-metal plug 
of the shell marked so distinctly in the centre of the iron, 
the result being really in accordance with the cutting 
of steel that sometimes takes place when gun-metal 
studs override their grooves, and being explained by 
the fact that the gun-metal has a limit beyond which it 
does not suffer further compression, but retains its place 
at the expense of the harder metal before which it yielded 
up to this point. 

A round was fired in conclusion from the 10in. gun, 
consisting of common shell, with charge and bursting 
charge as before, but fuzed with a Pettman general service 
fuze. This was fired at a 5in. casemate plate, a hole was 


| cut, as shown in Fig. 5, and much masonry overhead was 


| bute the thick flap of 


ro- 
r far | over its upper edge, and was more than half through when 
down—so that, in fact, | cracks. The strong resemblance between the two shot in the bursting charge acted. The plate, it is to be remem- 


loosened and appeared likely to descend. We must attri- 
late being bent towards the front 
to the fact that the shell was probably passing through 


it had to be blown out—and the gun recharged, two car- | this as well as in other particulars cannot escape observa- | bered, is a 5in. plate. It takes no small force to bend it. 


tridges, each containing 100 lb., were em- 
ployed. The difficulty in ramming home 
was so far met in this way that the 
cartridges did not stick in the bore, but 
they occupied more room than was in- 
tended, extending, we believe, about l4in. 
beyond the chamber. This interfered with 
the action of the charge, which was thus 
burned under less favourable conditions 
than was intended. The actual initial 
velocity attained, however, was 1540ft. per 
second, and the striking velocity at the 
target, which was at 70 yards from the 
muzzle of the gun, was 1525ft. per second. 
This with a shot 800 lb. weight and gas 
check of 12 lb. weight, we calculate would 

ive a penetrating figure per inch circum- 
ener of 333 foot-tons; and this, using 
Captain Andrew Noble’s formula, would 
give a penetration of about 23in. of iron, 
or an increase of about 2in. on the un- 
chambered gun. We have now to come to 
the actual effect obtained when the gun 
was fired, and we must admit that we have 
a little more difficulty than usual in judging 
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It must therefore be supposed that the 
bursting charge, whica is the only force 
that could throw it to the front, exploded 
in very close proximity to it, probably 
when the shell was something more than 
half way through. 








INSTITUTION OF NAVAL ARCHI- 
TECTS. 


THE annual meeting of the Institution of 
Naval Architects commenced yesterday, Lord 
Hampton filling the chair. It appears as if this 
Institution has suddenly burst into new life, and, 
from being an effete and almost useless society, 
which some few years ago seemed to be dying of 
slow consumption, it now is at last giving si 
that its members are determined it shall take 
its proper position in the mechanical world, 
and perform the werk which belongs to it. 
For a sea-girt land like ours, whose shipping 
interest is of paramount importance, it is sur- 

rising that such a body as the Institution of 

aval Architects should have hitherto taken so 
small a position as it has. No institution could 
have had a broader or a nobler field for its 
labours, and we have often wondered that its 











voice has been heard so little on subjects of 





of it. The target is shown in front eleva- 
tion in Fig. 1, page 200, in which the position 
of the former round is alsoseen. The struc- 
ture is shown in horizontal section and plan 
in Fig. 2, and in vertical section in Fig. 3. 
It will be seen in these that the target 
was strengthened for this trial by the 
addition of another 6}in. plate and 5in. 
of teak bolted on to the front of the 
target, extending over the greater portion 
of it, making in all 26in. of iron and 15in. 
of teak. The plates are all bolted together 
in pairs by means of the Palliser English 
bolts, in the same manner as in the case 
of the No, 41 target for the 80-ton gun, 
described in Tue Enoineer of February 
9th last. ‘The shot struck a point 4ft. 1lin. 
from the ground, and 2ft. 5}in. from the 
junction line of the thinner and thicker 
portions of the target. The shot buried 
itself deep in the target, the base, after 
the removal of the copper gas check, being 
found to be 82in. from the front 
face. The base was split into quarters, 
speaking roughly (vide Fig. 1). The 
face of the target was but slightly bulged. The rear of it 
was no‘ so abruptly bulged as in the case of the No. 41 
target when struck by the 80-ton gun shots. Though, as 
is very apparent, the general effect of the 38-ton gun shot 
on No. 40 very closely resembles that of the 80-ton gun on 
No. 4i, we think it less easy to speak confidently as to the 
precise position of the shot in the former case now before 
us. There is a slight horizontal crack running for a few 
inches where the back plate is most bulged—that is, about 
opposite to the shot—but the local effect is not so apparent 
as in the case of the 80-ton gun target, so that we have to 
depend still more on the measurement of the shot’s length, 
and on the assumption that, though broken, its f ents 
are in their proper relative position. We have, then, to 
measure the thickness of the en as it now stands, in- 
cluding its bulge; next add the length of the shot to the 
distance its base has gone in past the front of the target, 
which gives us the distance its point has penetrated. This, 
subtracted from the total thickness, gives us the thickness 
of plate still remaining in front of the shot’s point. It is 
rather difficult to measure the exact thickness of a target 
so large and so gradually bulged, but the Royal Engineers 
made it to be 5‘4in. thicker than originally constructed— 
that is, 46°4in. thick in all. The base of the shot is 8:2in. 
past the face of the front plate, and the length of the shot 
is stated to be 33in., this would leave 5-2in. of iron un- 
penetrated, giving a D ap-wapts 2 of only 1°3in. of iron and 
5in. of teak beyond the original thickness of the un- 
strengthened target, which was completely penetrated by 
the unchambered gun, with a good deal to spare. This 
estimation—which we understand to be the conclusion 
arrived at by the Royal Engineers—we must, with 
all respect, differ from—first, because we consider 
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tion. The smaller one is now in the condition of the 
larger when we described it—that is to say, the gas check 
is removed, and the base shown to be quartered by four 
cracks, but none of the broken pieces have yet been de- 
tached. The 80-ton shot we can now state to be as 
nearly as possible where we showed it. The depth to the 
apex of the hollow in the shot measures from the front 
of the target about 2ft.114in. The shot should measure 
from this to its point 12°9in,, which makes a toial of 
4ft. O'4in., and the target, including bulge, measured 


this at 7in., which is as near as one could expect to go 
roughly. We have sketched the broken shot of the 80-ton 


4ft. 7in., which leaves 6’6in. unpenetrated. We estimated | 








national importance. What body could more 
roperly have taken up the question of load- 
ine, and, having thoroughly Stent it, laid 
some scheme before Parliament, embodying the 
opinions of our principal naval architects, ship- 
builders, and shipowners? Then, again, when 
the Vanguard was sunk, was it not the duty of 
the Institution of Naval Architects to have 
offered a premium for the best means of raising 
her, if possible, and by thoroughly discussing 
the matter in a series of meetings, have let the 
world know whether there was really any 
chance of regaining one of the finest ironclads 
in our navy. The Thunderer disaster last 
summer was another subject on which the voice 
of the Institution should have been heard. It 
is true that the question of load-line has been 
discussed from time to time at the annual meet- 
ings, and to-day a paper will be read by Mr. 
Latimer Clark, ‘‘On Raising Sunken Ships,” 
and another “On Safety Valves” is also on 
the list. But what are wan are special 
tings to ider such subjects when they 
occur. A society which only wakes up for 
three days in the year cannot possibly exert 
any great amount of influence. We are, 
therefore, glad to hear that the council have 
determined to hold a second meeting every year 
in the autumn at one of the principal ship- 

building outports. 
They have also 





This is certainly a step in the right direction. 
decided to give a gold medal for the best paper every year, which 
is another good move. We should, however, like to hear of still 
more frequent meetings as occasion required. The great difficulty 


| hitherto in the way of such meetings has been the want of a suit- 


able room belonging to the Institution; but we hope if the scheme 
suggested by Dr. Siemens in his presidential speech to the Iron 
and Steel Institute, on Wednesday last, of a combination of the 
various mechanical societies to erect a large house in some central 
position, with one common theatre, is carried out, that this diffi- 
culty will be got over, for we see that the Institution of Naval 
Architects is one of the bodies included in Dr, Siemens’ scheme, 
The number of good and valuable papers read at these meetings, 
many of which deserve an evening to themselves, show that there is 


|an almost inexhaustible supply of interesting subjects in naval 


gun to exhibit the curious way in which the fragments | 
a 


ve come away in flakes, in the direction of chords, from | 


the extremities of the four cracks. It does not do to 
theorise on a single result, but we can hardly help observ- 


in 
pe Sen while it would tend to grate and carry away 
pieces at those points, would also tend to force the cylinder 
out of shape, and crack it at four other points at inter- 
mediate distances between the 
was applied. The cracks, which thus ought to be opposite 
to the place where the pressure was least, happen to be 
in the directions where the width of plate is also least ; 
but it would be fanciful to lay stress on this, especially as 
the next shot, also broken into four, has its cracks pointing 
rather towards the corners of the target. 

An experiment conducted for the Admiralty next took 
place. A common shell of about 400 lb. weight from a 
10in. gun of 18 tons weight was fired at a 5in. unbacked 





iron plate, with a charge of 70 lb. of pebble powder, which 
it both penetrated and broke. The shell was filled with a 


| world among them, shows how much what has 
that great pressure and resistance at four points of a | 


gra where the pressure | 


architecture and marine engineering which might well supply a six 
months session, The large increase of members this year, especi- 
ally when one glances through the list and sees the great proportion 
of gentlemen of position in the shipbuilding and marine engineering 
already been done 
to advance the Institution is appreciated in the profession. 


The report of the council was as follows: — “ The council of 
the Institution are glad to be able to report to the members and 
associates that the finances of the Institution are in a satisfactory 
condition. The accounts now presented to you show that the 
balance to the credit of the Institution on the 30th December last 
was £457 7s. 8d. The liabilities up to the same date, which have 
since been discharged, amounted to £433 7s. 6d., against which 
must be set off the Admiralty grant of £250 voted last year and 
received this January, and the rent of the Royal Canoe Club for 
the use of the rooms of the Institution due on the 30th December, 
and since received, amounting to A balance of £294 0s, 2d. 
is thus left to meet future charges, irrespective of income received 
and expected during the coming year. The council must, how- 


ever, bring to the notice of the members and associates the fact 
that a very large number of the subscriptions due during the last 
| year were still unpaid on the 30th of December, and that as they 
Found that each year more members and associates fell into 
arrears with their subscription, they have felt it their duty 
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e to inquire into the matter, and as a 
result of their report they propose bringing forward, for the con- 
stderation of the members and associates on Friday morning next, 
certain new rules to provide for the recovery of subscriptions in 
arrear, this being a matter unprovided for in our rules as they exist 
at present. The council are glad to report that there appears to 
be an increasing desire cn the part of gentlemen connected with 
the profession to join the Institution. The Council are happy to 
say that the collection of models to illustrate the history of naval 
architecture and marine engineering, which they formed at the re- 
quest of the Lords of the Committee of Council on Education as a 
part of the Scientific Exhibition at South Kensington, was owing to 
the very cordial support they met with on all hands from the 
shipbuilders and marine engineers throughout the country, much 
more successful than they had any reason to hope that it would have 
been, considering the very short time given them for getting it 
together. Since the last meeting of the Institution the council 
have had under their consideration the subject of the want of 
systematic education of private students of naval architecture 
and marine engineering, to which they directed the attention of 
the bers and iates in their report last year. They are 
sorry to say that they have been unable to mature any scheme to 
supply this want. A scheme, however, to found a university for 
technical education is at present being considered by the Livery 
Companies of the City of London, one of them being the Ship- 
wrights’ Company, whose master and most of the court of assis- 
tants belong to this Institution, including among their number 
our treasurer and one of our members of council, The council 
hope thatin the event of the university for technical education 
being established, they may be able to co-operate with the Ship- 
wrights’ Company in establishing a suitable system of technical 
education for naval architects and marine engineers. Acting upon 
the suggestion thrown out by our President in his address last 
session, that it might not be desirable to limit our meetings so 
strictly as they have heretofore been, to one occasion in the yéar, 
the council have resolved that it is expedient to hold an annual 
autumn meeting of the Institution at one of the principal ship- 
building outports. A very cordial letter has been received from 
the President of the Institution of Engineers and Shipbuilders in 
Scotland to our President, inviting the Institution to hold the first 
of these meetings in August next at Glasgow. The council have 
had much pleasure in accepting this invitation, and they trust 
that this autumn meeting will meet with the approval and sup- 
port of the members and associates, as its success will determine 
whether it is advisable to continue such meetings in future. The 
council have also determined to award annually a gold medal for 
the best original paper submitted to them to be read at the 
meetings of the Institution, provided that they consider the 
merits of the best paper submitted are such as to justify them in 
awarding the medal. The council have to deplore the loss by 
death since the last meetings of one of their number, Admiral Sir 
E. Belcher, K C.B., and of Messrs. Josiah Barrett, Thomas Cham- 
berlayne, and William Milward. associates.” 

This report was adopted, after which the list of new members 
and associates was read, and the officers for the year appointed. 

The President then said : Gentlemen, it has long been our practice 
in this Institution to open our annual session as is done with the 
annual sessions of a still more important body, bya speech from the 
throne, and as it is your kind pleasure, as you have just this 
moment signified, that I should continue to occupy the throne in 
this Institution, it becomes my duty again to follow the precedent 
which has been so often established. I do so with the greater 
pleasure because I am happy to say that there is no respect in which 
iam at all called upon to deviate from the languageof congratulation 
on our prosperity in which I have on so many occasions had reason 
to speak, and never more than last year ; but I think in the open- 
ing of this session I may say that I doubt whether, through the 
long number of years from the commencement of this Institute, 
during which I have had the honour of being your president, there 
ever has been any occasion on which it has appeared to me that 
the Institution was so prosperous and so likely to carry out well 
the ebjects it has in view, as at the present time. The first point 
which i will advert to in confirmation of those views is the great 
and unusual increase in the number of our members. I might prove 
this to you by the fact that a year ago I had to mention the elec- 
tion of eighteen new members and fourteen new associates ; now 
I have to mention the election of thirty-four new members 
and twenty-eight new associates, showing an unusual addition. 
I hold im my hand a paper containing the names of the 
new members and associates, and I have no hesitation in say 
ing that it would hardly be possible to find a body of 
thirty-four gentlemen more eminently qualified by their high 
position in every respect as connected with the objects of this 
Institution, than these, or more competent to attend here, as I 
hope they will do, and give us the advantage of their knowledge, 
their information, and their assistance. You have heard in the 
report of the council the fact that our finances continue to be in a 
very prosperous condition, aided, as it is right it should be known, 
as. we still are and still require to be, by the annual grant which 
is given tous by the Admiralty. There is only one little draw- 
back, which I hope is only temporary, to the prosperity of our 
finances. It has been alluded to in the report, and it is a fact 
that we find a considerable accumulation and arrears of annual 
subscriptions. This only shows that the members of this 
Institution have not been quite so zealous in the payment 
of. their annual subscriptions as they have been in promoting 
the objects of the Institution in other respects, and thas 
they have sufferei in some degree from that want of memory 
to which ali human beings are liable with respect to annual 
subscriptions; but we have taken such measures as we 
hope will be successful in putting a check to this natural tendency, 
and we shall pass resolutions at our meeting to-morrow which { 
hope will be successful in preventing anything of this kind for the 
future. I must now advert to a very important change in our 
mode of proceeding, which I hope will meet with the full approba- 
tion of the gentlemen assembled here today. When I addressed 
you # year ago it was iny duty to call your attention to the unusual 
number of papers which then awaited our attention, and to 
suggest to you that from the growing success of this Institution, 
and the growing interest felt in the objects we have in view, 
it had become a question whether it was not necessary in 
some way or other to enlarge the time which we have devoted 
at these annual meetings tothe objects we have to attend 
to. You will remember that upon one occasion a few 
years ago we did try the experiment of prolonging our annual 
meeting to the extent of making it four days instead of three, 
and that was one of the suggestions which I offered to the meeting 
last year; but I also offered another suggestion, which has been 
alluded to in the report of the council—namely, whether it was 
not desirable that we should no longer limit our meetings to one 
annual meeting in London, but should hold a second session in the 
year in one of our principal outports where shipbuilding is carried 
on. Having thrown out the suggestion—and I did so, I think, with 
the concurrence of the Council—it became the duty of the Council 
to consider it, and the result has been that they have matured 
their views upon the subject, and it is now intended to carry that 
suggestion into effect, No sooner had it become known that this 
Institution was contemplating a second session ia the course of 
the year, than we received from Glasgow a most cordial invitation 
to mect there, and we stand now engaged, I may say, to hold such 
a meeting in the last week in August in the great port of Glasgow. 
I assure you, gentlemen, that I make this communication with 
very gteat pleasure, and with very sanguine hepes that it will con- 
duce very greatly to our prosperity and success, and I am disposed 
to believe that this unusual accession to our numbers which I have 
just announced, may be, in some degree at least, attributable to 
the fact that we propose to hold a second session, and that that 
session is to be held in one of our great ports. If this experiment, 
asI may call it, is suecessful, of course we shall continue the plan, 
and we hope to hold our meetings in other years at other outports. 
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Probably Liverpool would be one of the first places to which we 
should think of turning, and we are encouraged, I think, in this 
experiment by the fact that the two great kindred Institution of 
the Mechanical Engineers, and the Iron and Steel Institute, have 
already acted upon the same plan, and I believe with 
great success. We have every reason to be satisfied with 
what we have done. I have now to mention to you 
another important matter which I hope will meet with your 
approbation. The council have decided to award a gold medal to 
the writer of the best paper to be read at one of these our annual 
meetings. The subject has been considered with great care at more 
than one meeting, and the council have been unanimous in their 
decision. This example, I am happy to say, has already been 
followed by a gentleman, who, I rather regret, for some reason of 
which, of course, he is the best judge, is desirous that his name 
should not be made public. I am, therefore, only at liberty to say 
that a member of this Institution has intimated his intention to 
give a gold medal for the best paper on Marine Boilers to be read 
at the intended meeting to be held at Glasgow in the course of 
next summer, 

His lordship then announced the papers which would be read at 
this and following meetings this week, and then said: There is 
another matter upon which I think it will be, perhaps, my duty 
to touch, although it is one which I must touch with considerable 
delicacy and with very great regret. I mean the unusual number of 
casualties which have befallen some of our most important men-of- 
war during the last year. As an illustration of what I mean I will 
allude to the explosions which have taken place on board the 
Thunderer, the Hydra, and the Vesuvius, and to the cases of the 
Assistant and the Orontes. These latter are troop ships, and they 
have both become helpless on the sea for a time in consequence of 
accidents happening to the machinery. The Boadiceais another 
case. She was disabled by the breaking’ of only a small pin. 
Another instance of very recent occurrence is that of the Thetis. 
I do not think we are in possession of the exact circumstances 
that attended the ident to the Thetis, but we know that 
she was disabled, and that two men-of-war were sent out to search 
for the disabled ship, and one of them had the good fortune to 
find her and bring her safe into port. Do not let me for a moment 
be misunderstood in mentioning these accidents as intending or 
even thinking of anything like complaint or animadversion on the 
conduct of the Admiralty or the Government. We have no 
politics here, we have nothing to do with anything but these 
national duties, as I think I may call them, which we have under- 
taken, and I allude to these accidents not with the slightest idea 
of criticising the Admiralty, or any part of the Admiralty, but 
rather with the view of drawing your attention to the results of 
that great and astonishing change which has taken place within 
the recollection of all of us, from wood and canvas on the one 
hand, to iron and steam on the other. It is that great change 
which is the real cause of such casualties as those to which 
I have adverted, from the increased liability to accident of 
that machinery which has become an essential part of the 
great ship, whether a merchant ship or a man-of-war, but 
of course this remark applies wey to men-of-war. It is 
that great change which has made the science of naval archi- 
tecture so much more difficult, and so much more important than 
it used to be in bygone days, when your hull was of wood and your 
propelling power was canvas. The change is so great, and the con- 
sequent machinery required is so complicated, that it ought 
to be no matter of surprise to us that such casualties as these 
do from time to time occur. I think I might fairly sa 
that it ought rather to be a matter of surprise that suc! 
casualties do not occur more often. But the great inference which 
I wish to draw is that the more the changes in our science of naval 
architecture tend towards the possibility of these accidents, the 
more desirable it is that an Institution of this kind, consisting of 
competent men upon these subjects, should meet together from 
time to time, to see what counsel we can give and what assistance 
we can render. I think all that I have mentioned now shows how 
important, in a national point of view, the functions of such an 
Institution as this have become, and how important it is that we 
should strive by studying these questions, and by discussions of the 
papers which are read to us by competent judges, to render assist- 
ance so as to make our navy more effective, to extend our 
mercantile marine, and thus to promote the general welfare of the 
country. 














ON THE SELF-TRIMMING SCREW COLLIER.* 
; By Mr. W. Denton, Member. 


The object of this paper is to describe an innovation in ship- 
building, which is now becoming so general in its application to the 
screw collier as to merit the attention of all who are interested in 
the architecture of our mercantile fleet. From time immemorial 
the shipment of coal cargoes has been attended with the trimming 
or stowing process, performed by a class of men known as “‘ trim- 
mers.” During the loading of the vessel these men go into the 
holds, and shovel the cargo into the spaces beyond the hatchways, 
and stow it in such a manner that the movements of the vessel at 
sea will not disturb it. 

About three years ago a north-country coal. company conceived 
the idea that the labour of trimming could be considerably reduced, 
and that the arrangements of the vessel could be so altered as to 
accomplish this. In Fig. 1, page 193, I have illustrated the scheme 
which was adopted to attain this desirable end, and have applied the 
arrangements to a vessel of moderate dimensions. She is divided 
into five water-tight compartments, and has two holds for the 
cargo. To fill these holds so as to dispense with trimming, two 
large hatchways are used, and the cargo, poured in from the load- 
ing spout, distributes itself by its own gravitation, When the 
loading of the vessel is completed, the coal is simply levelled in 
the hatchways by the men who had hitherto to work below the 
decks. The position of the cargo when the vessel is ready for sea 
is shown in the diagram. It will be observed that there are large 
empty spaces in the ‘‘ wings,” but to prevent the cargo occupying 
them as the vessel rolls, a substantial wooden barrier is fitted, 
The width of the hatch opening at the deck line defines the height 
to which the coal will run, and from that point to the vessel’s side 
the surface of cargo forms an angle of 32 deg. to 38 deg., according 
to its quality and condition. This scheme is exceedingly simple, 
but bears little traces of having had much professional thought or 
skill bestowed upon it. The primary end had been attained, the 
saving in labour effected ; but it was only by making excessively 
large holes in the decks, the disadvantages of which will be appa- 
rent to everyone here. The actual opening to the sea is equal to 
30 per cent. of the total deck area. 

Simultaneously with this attempt to secure self-trimming—viz., 
in January, 1874—another method was matured by Mr. John 
Price, late chief surveyor to the Liverpool Registry for Iron Vessels, 
who designed a hatchway—Fig. 2—which it was contemplated 
would modify the objections to exposing excessively large surfaces 
of loose hatches to the violence of the sea, and, together with a 
series of iron shoots, permit the inflow of the cargo into spaces it 
could not otherwise penetrate, unless manual labour was resorted 
to. The coamings are sloped, so that the coal in entering the hold 
will not be impeded—i.e., the angle is more acute than the angle 
of repose of the coal—but it will be seen that, whilst offering a 
maximum opening at the point which defines the height of inflow 
of the cargo, it secures what was previously lost sight of—a mini- 
mum opening to the sea where there is only temporary protection, 
and where danger constantly threatens the safety of the vessel. 
This opening amounts to 15 per cent. of the total deck area, as 
opposed to 30 per cent. in the first style of self-trimmer described. 

The construction of these hatchways and decks may be thus 
briefly described :—The decks are of iron, all fore and aft; angle 
iron beams are fitted on every frame, and in the hatchways are 
bent to the slope of the hatch side, and so preserve intact, as nearly 
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as possible, the continuity of the deck. _Between the hatchway, 
| the beams and iron decks are, of course, continued right across the 
vessel. The vertical part of the coaming is a new section of iron 
specially designed and manufactured for the Price hatchway. 
Platform steps are fitted along the hatch sides, and form a ladder- 
way from the deck to the top of the hatchway. In ports where 
the cargo is discharged by the jumping process, the temporary 
erection known as “Paddy's Ways” is not required, as the sloped 
hatch side, with the two fore-and-aft steps, answer the same pur- 
pose. It will be seen that this form of hatch side offers a much 
greater lateral support to the vessel than if the coamings were 
fitted vertically, and—what it of still greater importance—the 
actual opening is reduced to a reasonable area, 

Other forms of hatch side were contemplated by the inventor, 
the general principle of which—that of laterall expanding the 
hatch opening—is the same as the one I have described. can 
hardly point out how important is is that vessels constantly em- 
ployed in the ceasting trade, and those particularly on the north- 
east coast, where severe gales are of such frequent occurrence 
should be as efficiently provided against accident as ible, and 
that, so far from inviting casualties, every means should be used to 
render this class of vessel as perfect as the experience of the past 
enables us to make them. This does not appear to be done in 
vessels where the hatch area is not only excessive but largely 
reducible, even where self-trimming is desired. That it is necessary 
to dispense with trimming, or reduce the labour involved in it as 
far as possible, is apparent from the fact that in times like the 
present economisation in the working of vessels is the only legiti- 
mate means by which they can be kept in competition, and if the 
trimming charge can be reduced over 80 per cent., as is now being 
done, it is only natural that shipowners should prefer to have 
vessels built in which this saving can be effected. To accomplish 
this saving, ready inflow for the cargo is indispensable, If a vessel 
had no permanent deck, it would be perfectly simple to fill the 
holds so that the coal could penetrate every crevice, and the 
arrangements of many self-trimming steamers approach as nearly 
as allowable the condition of a vessel with no decks; for in many 
cases the hatchways measure the full length of the holds, and the 
strip of deck alongside the coaming is all that can be described as 
permanent. 

To many here who are not conversant with the screw collier 
these large erections on the deck of a self-trimmer cannot fail to 
present a most unusual and clumsy appearance, and from anyone 
accustomed to our large merchant steamers, or even small ones, the 
spectac'e of hatchways running the whole length of the deck cannot 
fail to evoke expressions of surprise. But it must be understood 
that these vessels are employed in a trade where delay in loading 
or discharging is disastrous to the interest of the owner; and in 
designing them attention must be bestowed upon these two opera- 
tions, and every provision made for carrying them out in the 
quickest and simplest manner possible. To do this effectually 
larger hatch openings than usually applied to merchant vessels are 
indispensable, more particularly in the Thames, where steam-power 
is used for discharging, and tubs of the most cumbersome descrip- 
tion are employed. But appearances, where the quick transport of 
coal is the object, are altogether discarded, and when the public 
have decided that some unnecessary function in the economy of 
ship management must be abolished or modified, it becomes the 
business of the architect to devise the simplest, safest, and best 
means of doing it. Shipowners have made up their minds that 
coal can be shipped and stowed in a more economical manner than 
has hitherto been the case, and in the foregoing remarks I have 
attempted to explain the two ways in which this is being done. 

Before proceeding further I should mention another important 
consideration in the shipment of coal, viz., the amount of breakage 
which occurs in its transit from the spout to the vessel’s hold. In 
hand-trimmed vessels the fall from the spout is not the only cause 
of breakage, it being necessary in stowing the coal to throw it into 
places where it cannot penetrate unassisted, and as a very | 

rtion undergoes this treatment the breakage is considerably 
increased. In the self-trimming vessel, when once a heap has been 
formed in a hold, the breakage is very slight, as the freshly-teemed 
coal has only a small distance to fall, and when it leaves the spout 
it runs gently over the conical-shaped mass and distributes itself, 
As each successive wagon is teemed and the coal rises to the height 
of the decks, the vessel is gently drawn on end until the hold is 
quite full. 

I may also point out a novel mode of utilising the sloping ends 
of the hatchways on which the steam winches are placed. By this 
arrangement deck space is economised, as the winches would under 
ordinary circumstances be placed on the flat of the deck. Hatch 
ends used in this manner are additionally strengthened and form 
an excellent bed for the winch. Having had ample opportunity of 
observing the result of this experiment I can testify to the excel- 
lence of the arrangement. The steam pipes from the boiler room 
to the winches are secured to the sloping hatch side underneath 
one of the platform steps, and are thus kept out of harm’s way, 
Self-trimming vessels with large hatchways and upright coamings 
usually have the winches prey on top of the hatchway, presenting 
a clumsy appearance, and being in a very awkward position for 
working them. The latter arrangement is also objectionable on 
account of its adding top weight to the vessel. The size of hatch 
openings of a self-trimmming collier must be governed by the desi 
and properties of the vessel to which the arrangements are to 
applied. Vessels of good breadth of beam and depth in fair pro- 
portion are better adapted for this descriptiomof sea traffic than 
deep, narrow ones ; and flush-decked steamers will require a larger 
opening aft than vessels constructed with a half-poop, as the cargo 
space in the after-hold is much diminished owing to the room occu- 
pied by the water ballast tanks, shaft tunnel, cabin space, &c., and 
it is frequently necessary to fill this part of the vessel in order to 
put her down to her load draught. In the fore holds there is 
generally a considerable amount of waste room even with light 
coal, and the hatchways here can be reduced in size, always pre- 
suming that where shoots are not used, buttons are fitted to 
prevent any movement in the cargo. 

In merely enlarging hatchways indefinitely or exclusively to 
obtain economical results I see a violation of the recognised rules 
on which the structural integrity of an iron vessel is based. I refer 
to no special code established by any society, but to the genius of 
the intelligence of the time in which we live, when practical ex- 
perience combined with the invaluable results of scientific research 
should teach us how perfectly to build a seagoing vessel, 
strengthened and protected at the most vulnerable points, and 
rendered efficient and safe as well for the conveyance of cargoes 
as the valuable lives employed in her navigation. 








ON THE FIGHTING POWER OF THE MERCHANT 
SHIP IN NAVAL WARFARE.* 


By Mr. N, Barnaby, ©.B., Director of Naval Construetion of 
the Royal Navy, Vice-President, 


No one doubts that in a naval war the steamships owned by 
English merchants would be of great value for the purpose of 
supplying stations and war fleets with stores and munitions of 
war. In the naval wars at the beginning of the century such 
services could only be performed at great risk and under powerful 
convoy, because the transports were inferior in s to the 
cruisers of the enemy. But our first-class ocean-going mail 
steamers can maintain a speed, even when loaded, which would be 
unapproachable by most of the fighting ships of the enemy. 

But I desire to push the question further, and ascertain the 
value of the merchant ship in active offensive and defensive war- 
fare. I propose to set forth as fairly as I can both sides of the 
question ; and before mom so I would state what is the existin 
relation between the royal navy and the merchant ship. I woul 
remind you that in 1853 a Treasury committee on postal contracts, 
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in conference with the Admiralty, and with a special Admiralty 
committee of inquiry, which had condemned iron as a material for 
construction for fighting ships, said ;:—‘* With reference to future 
contracts, we are decidedly of opinion that no expense should be 
incurred for the sake of giving a military character to the postal 
vessels. We believe the imposition of such conditions to be a 
measure of false economy. We accordingly recommend that for 
the future the contracts for the conveyance of mails should be 
wholly free from stipulations of the nature we have been describing, 
though it may be desirable in some cases to retain the power in the 
Government to take possession of the vessels in the event of 
national emergency.” The postal or mail steamers were, of 
course, as good as any, if not the best, in the mercantile marine, 
and throwing them out of consideration for military purposes 
was virtually doing this for all merchant ships. b ; 

In accordance with the principles laid down by this committee, 
all references to armament or fitness for warlike services have dis- 
appeared from the mail contracts, and the Government has no 
power to secure arrangements likely to be beneficial to the ships, 
even for their own defence, and no power to prevent their passing 
into hostile hands in the event of war. This being the condition 
of things, let us proceed to examine the differences between the 
merchant ship and the unarmoured ship of war, with regard to 
their suitability for receiving an armament and doing service as 
fighting ships. Consider, in the first place, the position of the 
machinery. In the ship of war the engines are always kept at 
least a few inches below the level of the water, unless they are 
protected by thick armour; so also are the steam pipes leading 
from the boilers, and the tops of the boilers themselves. More- 
over, there is in recent English unarmoured ships of war a block 
of coal abreast of the engines and boilers, from a few feet below 
the water-line to some distance above it. In the merchant ship 
the cylinders and the steam pipe are usually above the water-line, 
so that they could be got at readily by shot and shell traversing 
the ship, and almost any injury to these parts would disable her. 

The next difficulty arises in connection with the material of 
which the ship is built. Unarmoured ships of war are, by choice, 
built in most navies largely of wood. They almost invariably 
have a wooden skin, even if the ribs are of iron. In large ships of 
high steam power, where the wood skin has to be discarded because 
the necessary rigidity of the structure cannot be secured satisfac- 
torily without iron plating, wood is used as an outer covering for 
the iron skin. The reason for the objection to iron plates without 
wood sheathing or armour in such structures is that if the iron 
skin exists alone, with no wood sheathing upon it, projectiles 
passing out at a low velocity, at the side opposite to that at which 
they entered, are likely to drive away from the frames a consider- 
able area of plating, and if this happens in the neighbourhood of 
the water-line the consequences may be very serious. <A stout 
wood sheathing worked on the plates tends to prevent this, and 
to limit the area and alter favourably the nature of the dis- 
turbance. For this and other reasons a wood sheathing exists in 
nearly all ships of war having iron skins. 

A third difficulty is not at all a necessary one, although it is 
unfortunately very common and very serious. It is that, notwith- 
standing the grave nature of the injuries to which iron ships would 
be liable from collisions and projectiles in an action, there is fre- 
quently no effectual division of the ship by watertight bulkheads. 
‘There is, on the other hand, no unarmoured ship of war—built of 
iron—whether sheathed or not, which is not so divided as to be 
secure against foundering in ordinary weather, with any one com- 
y»artment in free communication with the sea; which is a condition 

eld to be necessary, as a compensation for the local weakness of 
an iron skin as compared with a wooden one. These defects in the 
merchant steamer for use in war are so serious that they explain 
the reluctance of naval administrators to place any reliance upon 
iron merchant sbips for fighting purposes. When Mr. Brassey 
first proposed to revert to subsidies for merchant steamers for war 
purposes, I told him that I had considered it many times, but that 
these difficulties stood in the way. The present First Lord of the 
Admiralty has not been disposed to rest here, and, as many of you 
know, he has pushed inquiry further, Assuming that such ships 
would be no match for unarmoured ships properly built for war 
purposes, they would evidently he the equals of ships of their own 
Kind employed by the enemy, and these would be certain to be 
numerous and most formidable against sailing ships and slow 
steamships. And if this were not so, and we could go no further 
than providing reasonable security against capture for our fast 
merchant ships, it is desirable to show the shipowner in what 
direction this security is to be found, and to aid him in obtaining 
it. He will, in that case, be able to take care of himself on his 
passages, instead of depending entirely upon the royal fleet for 
protection, 


If, as I have said, I went nofurther, I should have made out a 
case for asking the owner of our fast ocean-going ships to look after 
his bulkheads ; to consider how he might protect his machinery 
and hull about the water-line ; and how he might best arm him- 
self. I might fairly ask him to do this in his own interest, because 
he must run the risks of war in his ordinary business, if we are 
fighting under the old rules of warfare. And under the new rules 
he will suffer equally, He may of course be chartered or bought 
by the Government, but the most suitable ships will in that case 
command the first purchase and the best prices, I must express 
my joy—I can use no weaker word—at the ready acceptance by 
all the great shipowners in the United Kingdom of the Admiralty 
bulkhead condition. It may take many years to recover lost ground 
and bring all first-class steamships up to the standard, but the 

pt of the standard is now an accomplished fact, and I 
trust we shall never again see in England a first-class steamship 
designed which would not float in smooth water with any one of 
its ee lay ore in free communication with the sea. But I am 
disposed to think we may go considerably further than merely 
providing for self-defence. I believe the ships may be so defended 
and armed, as to become not only quite capable of defending them- 
selves and of —— armed ships not regularly built for war, 
but also most useful auxiliaries in all important naval operations. 
It is quite certain that they can at a few hours’ notice be efficiently 
defended by a shot-proof screen across the deck before the 
machinery, and can as a rule, be quickly and inexpensively armed 
with rams and with two 64-pounder guns in the bow. So long 
therefore as they can be fought bow on, they will compace favour- 
ably for ordnance, for the ram, and for the torpedo, with unar- 
moured ships of war. The same holds good as to the defence and 
armament of the stern. About the broadside I am not so clear 
but I should not despair, in view of structure and stability, of 
giving at short notice to many of our fast ocean-going ships an 
efficient broadside of 64-pounder guns, and Gin, armoured screens 
between decks, if that were ever found to be desirable. I think, 
however, we may be content with an armament which would be 
an absolute guarantee for their own preservation ; for the equally 
fast unarmoured ship of war or privateer would not, and the 
slower armoured ship could not attack them ; an armament which 
would moreover make them more than a match for some of the 
slow wooden frigates and corvettes of old type in foreign navies, 
and more than a match also for rovers not regularly built for war. 
The extent to which with the protection and armament I have 
indicated they could be spore in raval warfare may be thought 
out, if we consider what those operations will be. I think they 
may be summarised as follows :— 

Naval Operations in Warfare: Defensive.—(1) Self-protection 
by merchants or travellers on the high seas against rovers, whether 
men-of-war or armed merchant ships. (2) The patrol of the high- 
ways of commerce by vessels in the employment of the Govern- 
ment, for the destruction or capture of rovers. (3) Clearing the 
offing of important harbours, at home and in the colonies, of hos- 
tile vessels, including breaking the attempted blockades of ports. 
(4) Convoying merchant ships. (5) Protecting harbours, naval 
stations, and coasts, at home and in the colonies, against violation. 

Offensive.—(1) The capture of trading ships belonging to the 








enemy, or liable to capture on his account. (2) The infliction of 
injury upon harbours, naval stations, and coast towns, and landing 
military forces on the enemy’s territory. (3) Disabling or destroy- 
ing the armed ships of the enemy. (4) Llockading the principal 
ports of the enemy to prevent the passage of merchandise inwards 
or outwards, and to lock up his armed ships. (5) Transporting 
troops, stores, and munitions of war, and keeping up communica- 
tions by despatch vessels, 3 

Of the five classes of work placed under the head of defensive 
warfare, a fast merchant ship, armed, could perform two, in inde- 
pendence of the regular ships of war, and could take part in all 
the rest as auxiliaries ‘to the ironclads. And a precisely similar 
statement holds good with regard to the five classes of work placed 
under the head of offensive warfare. I do not stop to particularise 
these, as a little study of the question will, I believe, ensure 
acceptance of this view. 

There are certain general principles which may be ted as 


would not give the Board of Trade any controlling power over the 
local authorities in ragard to tramways, unlessit were found to be 
absolutely necessary. = 

Sir J. Bazalgette, the engineer of the Metropolitan Board of 
Works, spoke to the bye-laws of the board relative to the use of 
locomotives on the roads. The board had no applications as to the 
use of steam on tramways, and consequently had no experience as 
tothem. If they were used, however, the greatest caution would 
have to be exercised. They might be used with advantage in some 
parts of London where the traffic was not overcrowded, and he 
thought the power should be left with the board to say where they 
should be used and where they should not be used. 

The members of the committee have visited a tramway on which 
a steam locomotive has been running. The route selected for 
these experiments was that section of the North Metropolitan 
Tramway Company’s system which lies between Stratford and 





arising out of the relation between the several types of fighting 
ship. (1) The ironclad ship will, as a rule, be slower and have 
less coal endurance than the first-class unarmoured or lightly- 
armoured ship. The ironclad pos will therefore be unable to 
force the first-class unarmoured or lightly-armoured ship to engage 
her. (2) In duels between fast unarmoured or lightly-armoured 
steamships, the ship with most guns—supposing them to be 
equally good and equally well served—will generally be the victor, 
whatever the relative speeds or turning powers of the ships may 
be, b such acti will generally be determined at long 
ranges, (3) Since the merchant ships cannot mount numerous 
guns, they will, even when armed, find the modern regular ship of 
war almost always their victor in single combat, and fast 
unarmoured or lightly-armoured ships will be more effective 
against armed merchant ships than ironclads would be. It follows 
from this that fast unarmoured or lightly-armoured ships of war 
must be of great consequence to a navy against which armed 
merchant ships may be employed by an enemy. (4) The speed 
with which fast steamships can in any weather bear down at night 
upon slower steamships and sailing ships, and t’_2 terrible nature 
of the attack they can make upon such ships wivh shells, the ram, 
and the spar torpedo, will make it impossible to convoy success- 
fully sailing ships and slow steamships, in face of the attack of 
even unarmoured ships, provided they are fast and efficiently 
armed. 

This question of convoy has been much debated in connection 
with the conditions of the Declaration of Paris of April, 1856, and 
many naval officers have written and spoken as if convoying were 
as possible under our modern conditions as under those of seventy 
years ago. I therefore repeat, as a challenge, in the presence of 
this distinguished prion: the assertion that the successful 
convoy of sailing ships and slow steamships in numbers, in face of 
the attack of fast armed steamships—especially attacks at night, 
and repeated night after night—is impossible. And if successful 
navigation of sailing ships and slow steamships under convoy is 
impossible, still less will it be possible to navigate such ships 
safely without convoy. It must not be supposed that sailing ships 
and slow steamships form now an unimportant part of the national 
mercantile marine. According to the Board of Trade returns up 
to the end of 1875, the number of registered sailing ships was more 
than six times that of the registered steamships. Of registered 
sailing ships of fifty tons and upwards there were 18,696, and of 
registered steamships of fifty tons and upwards 3436. Froma 
recent careful inquiry into the matter, Iam in a position to say 
that of these 22,000 ships of fifty tons and upwards, about 300 
would have a speed of 12 knots and upwards at sea. 

The inferences I would draw from the foregoing considerations 
are:—(1) That the merchant ship which was at one time the equal 
of the ship of war, which continued to hold a high place in naval 
warfare until far into our century (see the illustration of an East 
Indiaman), gradually lost its place for the reasons I have given, and 
eventually fell into contempt among naval men for war 
(2) That the extension, in point of space, of delicate machi in 
the ship of war, and the perfection of the explosive missiles with 
which it may be attacked above and below the water, have together 
within the last few years been gradually bringing the two kinds of 
ships again together, except where armour is used. (3) That 
the appreciation of this fact on the part of the shipowners 
should produce gradually a still closer approximation, so far as 
it can be made consistently with success in commercial pursuits. 
(4) The appreciation of it on the part of the Government might 
bring about such an arrangement as would secure for the State the 
services of all suitable vessels in the event of war, and prevent 
them from passing into the hands of our enemies. (5) The possi- 
bility of forming efficient colonial contingents to the rs eae 
naval forces for colonial defence becomes less remote. Colonial 
naval reserves may be created and built up within the colonial 
trading fleets, to be ey ome eg by and worked with heavy iron- 
clads, furnished by the Imperial Navy, to be stationed at the most 
important points of the colonial possessions. 

I repeat that with a wider knowledge of the weak points in the 
fast steam merchant ships, regarded from the point of view of the 
Royal Navy, the —, I have offered may have the effect of 
bringing about valuable changes, without in any way interfering 
with the sound commercial qualities of the ships. We have a 
magnificent national possession in our mercantile steam fleet. A 
large portion of it possesses high speed, coal endurance, seaworthi- 
ness. It needs to be manned by trained British seamen, and to be 
at the service of the State. It will not, I believe, be the fault of 
the Naval Administration if this is not accomplished. 











THE SELECT COMMITTEE ON TRAMWAYS. 


THE Committee of the House of Commons on Mechanical Power 
on Tramways resumed its sittings on Monday, when the Hon. F. 
Stanley, M.P., amember of the Committee on Locomotives on Roads 
in 1873, gave evidence as to what had transpired during that in- 
quiry in to the use of locomotives on roads. He said that 
the committee made a series of recommendations for the conduct 
of road locomotive traffic, the great difficulty with which they had 
to deal being the arrangements for the regulation of heavy, slow, 
and fast and light traffic. Asa witness on the general question he 
said that he would draw a distinction between the use of engines 
on roads and the use of engines on tramways, although the com- 
mittee of 1873 did not go into the tramway question. 

Mr. Cawley, M.P., C.E., another member of the 1873 Committee 
on Locomotives on Roads, thought that the least possible restriction 
should be placed upon invention so long as the safety and conveni- 
ence of the public were fairly considered, and for that pu the 
Tramways Act, 1873, was far too cumbrous. As regards the regu- 
lations laid down by the Board of Trade for the government of 
locomotive traffic on tramways, they could not be too strict in en- 
forcing the result desired, but the mode of doing it ought not to 
be interfered with. 

Mr. Gregory, M.P., said he had given some attention to the 
employment of locomotives on tramways. He objected to the 
employment of traction engines upon roads, on the ground of 
danger and inconvenience to horse traffic and destruction of roads ; 
but at the same time admitted that if the Board of Trade regula- 
tions, as proposed, were insisted upon, the amount of danger and 
inconvenience would be considerably reduced. 

The Lord Provost of Edinburgh was not altogether opposed to 
the use of engines on the tram lines, although he thought that 
some danger might be apprehended from their use on the ve 
steep ients, which, in some cases, were as much as 1 in 17, 
He doubted whether an engine had yet been constructed that 
would work satisfactorily over these steep gradients. His opinion 
was that the local boards should not be divested of the power of 
foes the use of steam if it were thought necessary to do so. 

here was an engine working in the Vale of Clyde by compressed 
air, which he thought likely to prove the most satisfactory. He 





Leytonstone, and the machine exhibited was Merryweather’s steam 
tram engine, many of which have been working the regular trafiic 
on lines in Paris for several months. The members of the com- 
mittee present on Friday and Saturday last were Mr. T. Salt 
(chairman), Mr. Floyer, Mr. T. W. Evans, Mr. Cotes, Mr. B. 
Samuelson, Mr. Hicks, Major Beaumont, R.E., Mr. McLagan, Mr. 
Corry, &c., and besides these gentlemen were Lord Elphinstone, 
Major-General Anderson, C.B., Colonel Smith, Mr. G, P. Harding, 
of Paris, Mr. Patison, secretary Edinburgh Street Tramways, Mr. 
J. C. Merryweather, Mr. H. Merryweather, &c, The run was suc- 
cessfully performed, though the capacity of the engine was severely 
tested, particularly in passing over the railway bridge at Maryland 
Point, where there is not only a very sharp curve, but also a 
gradient of 1 in 27. 








MACHINERY FOR THE TREATMENT OF JUTE 
FIBRE. 


A New machine for cleaning the ends of all long vegetable 
fibre, such as hemp and jute, but specially intended for the 
treatment of the latter, the root end of which is very heavy, 
has lately been patented in this country and in India by Messrs. 
McKean and McGrath. We witnessed the trial of one of the 
machines at the works of the makers, Messrs. Fairbairn and Co., - 
Leeds, on Wednesday last. Before describing the machine, it will 
be of service to explain briefly the present method of treatment. 

The jute fibre, after being separated from the cane or wood, is 
sent from the growing districts in “drums” or bundles princi- 
pally to Calcutta, where it is sold in the Bazaar to shippers, 
removed to the press or baling establishment for sorting and 
preparing for export. According to the nature of the soil in 
which the fibre has grown, there is more or less coarse red fibre 
on the lower part or butt. In the higher qualities a length of 
from 4in. to 12in. of this root is cut off and thrown aside as 
cuttings, while the good portion is made into small bundles or 
hanks known as “streaks,” and twisted and doubled intwo. The 
cuttings or butts are baled separately, and are almost entirely 
sold for making paper, as the fibre is so short as to be useless to 
the spinner, except in the case of the longest cuttings, when the 
low price tempts him to use a small proportion of them for 
heavy sacking weft yarrs. This cutting process is considered 
wasteful, for several reasons—(1) so much of the jute is ren- 
dered valueless for spinning; (2) the natives do not exercise suffi- 
cient judgment in cutting off the proper quantity; (3) thé 
difficulty of getting this done forces some balers to cut very little 
or none of their jute, and to sell it at a reduced price with the 
roots on; (4) asquare cut end is left on the strick or fibre, which 
is prejudicial to the spinning of level yarns, and to overcome 
which, as well as to remove any portion of the coarse red fibre, 
it has to be snipped or combed, so as to leave a pointed tail on 
the streaks, easily weldable to its neighbour at the “ breaker” 
to make good level yarn. It has been often suggested that this 
combing process could be done in India, and some machines have 
been sent there for this purpose, but these have not answered, 
as the quantity done per day was much too small to suit the 
requirements of this enormous trade, especially as the great bulk 
of it is aune in six months of the year. 

It is claimed for the machine which we here illustrate that it 
overcomes these difficulties, and, with a great saving of labour, will 
performa much larger quantity of work than has hitherto been done 
by machines constructed for the purpose. The machine is of 
rather large proportions, but is very simple in design and 
construction ; it contains very few small details, and the parts 
are generally of such a character that throughout the 
machine the more expensive kinds of fitting and machine 
work are avoided. From this it may be anticipated that 
the liability to disarrangement in operation, and the cost 
of keeping in repair, are small. In our illustrations, Fig. 1 
is a sectional elevation of the machine, and Fig. 2 a plan. 
A Ais the main side framing of the machine. C is a cylinder 
covered with pins or teeth varying in length, strength, and pitch, 
the coarsest pitch being at the “entering” end of the cylinder, 
or the part which first operates on the fibres, and the finest being 
at the finishing or “delivery’’ end. D is a large wheel or carrier, 
secured to the vertical shaft E, and made to revolve slowly in 
the direction indicated by the arrow. On the periphery of this 
carrier wheel is a series of holders F', which are free to revolve in 
the bearers G attached to the carrier. The holders F are pro- 
vided with a set of cogs a, which gear into corresponding cogs.on 
a segment of the fixed ring H, which imparts to the holders a 
rotary motion, whilst the streaks of fibre held by them are being 
operated upon by the cylinder C. Attached to each holder is a 
pia, as shown at I, round which the streak of fibre to be combed 
is hitched. On the outer part of the bearers G, and between two 
of the cogs on the holders F, are openings which admit the 
streaks of fibre into the centre of the holders, Above and below 
the holders are fixed guards } and b*, for the purpose of retaining 
the streaks in proper position whilst being operated upon. Pro- 
jecting from the holders are two horns, ¢ and c’, which slide 
against a plain part of the fixed ring H, and thus prevent the 
holders from turning when no longer in gear with the cogged 
segment; whilst in this position the openings in the holders are 
in a line with those on the bearers G. J is one of a series of bell 
crank levers placed opposite each holder; these work on studs d, 
on the standards e, supported from the carrier D. Attached to 
the outer limb of these levers J, are fixed flanged rollers f, over 
which the upper portion of the streaks are placed, and then inserted 
between the fingers of clips also carried on the side of the levers 
J. The outer limb of these levers carries the studs A, on which 
work other bell crank levers K, the outer ends of which carry 
fixed rollers i, which rest upon the flanged roller /, thus fixing 
the upper ends of the streaks. These rollers or holders are 


covered with india-rubber, to increase the firmness of their grip. 
At the extremity of the inner limb of the levers J are friction 
rollers, which act against a fixed eccentric L, as the levers are 
carried forward by the carrier D. This eccentric is so formed 
and placed that acting through the levers J, the grasping rollers 
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f and i rise gradually and increase the distance between them 
and the holders F, whilst the latter are revolving during their 
passage with the streak over the cylinder. 

The pressure of the top roller ion to the bottom roller/ is suffi- 
cient to prevent the twist given to the streak by the rotation of the 
holder from passing beyond them, but admits of the slipping of 
the strick between them as they ascend. After the holders have 
passed over the finishing end of the cylinder the grasping rollers 
f and i rapidly descend to their former position near the top of 
the holders. That portion of the streak between the pin I and 
the grasping rollers f and i, having received a certain amount of 
twist from the rotation of the holder, is by the sudden descent 
of the grasping rollers f and i doubled, as shown by the dotted 
line at P, and takes a twisted form, which greatly facilitates the 
removal of the streak by the attendant. At the extremities of the 
inner limbs of the levers K are friction rollers e, which imme- 
diately after the descent of the grasping rollers f and i, come in 
contact with a fixed eccentric M, and cause the top roller i to 
rise from off the fixed roller f ; the streak, thus liberated, is then 
removed and another one placed in position. The fixed rollers i 
descend into their former position on the top of the rollers f, 
immediately before the holders F commence to revolve on their 
own axes. A saddle N is fixed over a part and near to the peri- 
phery of the cylinder, between which and the latter the jute 
passes, and is kept in contact with the combing tooth. 

It will be seen that the pendant streak of fibre in being carried 
round automatically presents its extremity first to the action of 
the teeth on the cylinder, an increasing portion of the root end 
being acted on as it proceeds to the delivery end of the cylinder. 
In machines hitherto made the cylinders revolve in the opposite 
direction to that here imparted, and this necessitated apparatus 
to direct the entrance of the fibre, which was even then entered 
in such a manner that as soon as it was caught by the teeth it 
received a sudden jerk, which was attended with several incon- 
veniences.. This has been avoided in the new machine in the 
simplest manner. 

The advantages claimed by the inventurs as attending the 
employment in India of their machines are principally a great 





increase in the quantity of jute which can be prepared for ship- 
ment in a given time, and the greater regularity of the work 
both in quality and quantity. 
are scarcely less important. The value of the material to spinners 
will be increased, as they will receive it thoroughly combed, and 
with a “ 
the operation of cleaning and switching the butt ends. More- 
over, as the material taken off is converted into tow instead of 
being left as cuttings, as at present, its value is increased, while 


it remains about the same in quantity, so that they expect it could | 


all be used in Indian mills. Asa result of this, more jute will 
be snipped or combed than, owing to the usual low value of 
the cuttings, it will pay to cut, and, as the coarse ends are 
removed, more jute can be put into bales for shipment. 

The gain attending the use of the machine will, however, it 
appears to us, be restricted within certain somewhat narrow 
limits, except as far as relates to that attending the quantity of 
work done in a given time. It depends, in fact, upon the rela- 
tive values of jute and cuttings, and jute and tow. As above 
explained, the lower portion of the jute is cut off and sold for 
paper-making, &c., after which, on arrival at the spinners, the 
streaks have to be combed, which is said to cost about £1 per 
ton. With the new machine, about the same total quantity is 
taken off each streak, before baling, but it is converted into tow, 
some of which we saw spun up into excellent yarn after but one 
carding. The difference between the value of the tow and of 
the cutting is variously estimated at from £2 to £3 10s. per 
ton. If we take it at the lower sum, and add to it the above 
cost of £1 for combing by the spinner, but which will be done 
in India by the machine, there would seem to be a total gain 
attending its use of about £3 per ton. 

It was shown by the trials on Wednesday that a few minor 
modifications in small details are needed, but the results were 
such as to justify the belief that the machine will comb from 
8 to 14 tons per day in a very satisfactory manner. Judging by 
the economy secured, and the various advantages which will 
follow the preparation of the jute before shipment, the machine 
promises to be of great value to the jute industry in India. 


CONTRACTS OPEN. 


LONDON AND NORTH-WESTERN AND GREAT WESTERN 
JOINT RAILWAYS. 

Specification for Bessemer Steel Rails.—The above companies 
require 3040 tons of rails. The rails are to be “ bull-headed,” 
according to the ee provided by the companies, of which our 
engraving is a copy, fall size, weighing not less than 83 Jb. and not 
more than 85 lb. per yard ; they are to be rolled in lengths of 30ft, 
each; to be perfectly straight and true, and of uniform section 
throughout their entire length. The ends are to be cut square off, 
The finishing groove of the rolls is to bear the maker’s name, the 
date of rolling, and the following letters, ‘‘G. W. and L. and 
N. W. J. R., Steel.” The rails are to be fish-jointed, and must 
have at each end two holes, drilled through the web out of the 
solid, so as not to raise any projection beyond the uniform surface 
of the rail, and so as to ensure the fish-plate accurately fitting the 
rail for its entire length. The holes are to be drilled according to 
the template which will be supplied to the contractor. The com- 
panies shall be at liberty—if they deem it necessary—to send their 
engineer, or his assistant, to the works, to examine or superintend 
the mode of manufacture, and to reject such rails as he may con- 
sider unfit for use, Each rail is to be made from an ingot not less 
than 10in, square at the smaller end, and of sufficient weight to 
allow all the unsound part to be cut off each end of the rail, 
leaving the finished rail sound throughout its entire length. 
The ingot may be reduced either by hammering or rolling. 
The rail must stand without breaking a permanent deflec- 





There are others, however, which | 


switch” end instead of a cut end, thus saving them | 


| tion of 3in. in a length of 3ft. This deflection must be 
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| produced by one blow of a weight falling from a height of not 
| less than 20ft., upon the centre of a rail placed head uppermost 
| upon two supports 3ft. apart. The pieces of rail tested need not 
| exceed 3ft. 6in. in length, but they must be cut from rails which 
, are average samples of the make, selected haphazard by the com- 
| panies’ engineer. A number of rails not exceeding in weight 5 per 
| cent. of the total weight delivered will be accepted by the com- 
| panies, if cut to any of the following lengths, viz., 27ft., 24ft., 21ft., 
18ft., or 15ft., provided they have not been cut from rails which have 
| failed under the falling weight test, or are of inferior quality in any 
' respect, or have been purposely rolled of a length shorter than 
30ft. The contractor will not permitted to sub-let the manu- 
facture of these rails. 
| Specification for 105 tons of Fish Plates.—One half of the plates 
to be plain, and the other half grooved. To have four round holes 
for bolts in each, for which a template will be furnished. To be 20in. 
in length, to section as given above. To be made from iron of the 
very best description for the purpose. 

Specification for Spikes, Bolts, and Nuts,-- The companies also 
require 92 tons of spikes and 70 tons of boltsand nuts, The spikes 
are to be Gin. long, from underside of head to point, }3in. in 
diameter, slightly pointed, having rose heads 1}in. in diameter, 
projecting equally dh tated. Any spike of which the head is lob- 
| sided, or split, or which may be defective in any way, will be 
| rejected, The bolts must be manufactured from the best 8.C. 

iron, the heads to be worked out of the solid, and not welded on; 

the bolt to be of the size and thickness of patterns to be furnished 
| to the contractor. The bolts are not to exceed 4in. in length 
between inside of head and point, to be screwed down lin. from 
the end of the bolt ; they are not to weigh more tian 22 0z.; no 
greater weight will be og for. All bolt-heads and nuts must be 
perfectly square with the centre of such bolt and of the dimensions 
of patterns. 

Specification for 1635 tons of Chairs.—The chairs to be chilled 
and good clean castings, and to be perfectly free from all imper- 
fections whatever, and to be cast from a sample chair (weighing 
about 47 lb.), which will be furnished to the contractor.—Tenders 
to be sent to Mr. J. Wait, secretary to the joint companies, Birken- 
head, on or before Tuesday, the 10th of April. 


DOWNHAM MARKET BRIDGE, NORFOLK. 


Tuts bridge will be situate parallel and next to the present bridge, 
on the Downham or town side of it. ‘The clear water way between 
the brickwork of the abutments will be 195ft. The superstructure 
will consist of three pairs of wrought iron main girders, forming 
three openings, as shown at page 197. The centre opening to be 
70ft. from end to end of main girders, and the two side openings to 
be 65ft. from end to end of main girders. The clear headway from 
the standard water mark, as shown on the drawings, to the under 
side of the main girders of the centre opening, is to be Gin. 
greater than the clear headway in the centre opening of the existing 
bridge. The finished surface of the roadway of the bridge, at the 
approach on the town side, is to be 1ft, higher than that of the 





existing bridge, and on the toll-gate, or fen side of the bridge, the 
finished surface of the roadway of bridge and approach to be 1ft. 6in, 
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CONTRACTS OPEN—DOWNHAM MARKET BRIDGE. 


MR, D, OLDFIELD, 0.E, WESTMINSTER, ENGINEER. 
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higher than that of the existing bridge. Estimates to be for 
400 cubic yards of strong io yee laid complete. Ground to 
be excavated to a sufficient width and depth for the foundation. 
The ground to be filled in, and rammed to the brickwork as it is 
constructed, Barrow, spread and level all spare ground and 
material ; leave all work clean and free from rubbish on comple- 
: tion. The contractor is to 
set out the work and to be 
responsible for the accuracy 
of the same according to the 
drawings. The contractor 
is to keep and maintain the 
existing bridge open for 
traffic until the completion 
of the new bridge, when it is to be removed at the contractor’s 
expense. All the main piles in the bed of the river are to be drawn 
out ; none will be allowed to be cut off except those upon the slopes 
of the banks to the river, The old bridge has six groups of piles 
in the river of the kind shown in sketch ; also certain shorter piles 
on each bank, which must be drawn. Mr. C, Clare, Walkington, 
near Downham, will tender for the brickwork approaches, &c. 

The abutments to be built of brickwork in old English bond, 
with Portland stone templates 5ft, by 5ft. by 1ft. thick under each 
girder. The brickwork to the abutments will be 23ft. wide, com- 
mencing thickness at the top 5ft., and increasing 1ft. for every 5ft., 
so as to bring it to the thickness of 9ft. at the base, which will be 
about 26ft. Gin. below the bearing of main girders, and on a level 
with the bottom of the river. stone used is to be Portland of 
the best quality, fair tooled all round, laid on the natural bed in 
Portland cement. The caps of the p are to be as per draw- 
ings, each cap to be composed of not more than two stones. The 
lime mortar to be of the best stone lime, one to two parts of clean 
coarse sharp sand measured dry, the lime to be fresh from the kiln 
and kept under shed. The cement mortar to be composed of one 
of best Portland cement to two of washed sand ; no loamy sand or 
silt is to be allowed on the works, 

The brickwork is to be constructed of sound, solid, hard burnt, 
picked bricks, without frog, and of approved quality of even 
colour, The whole of the brickwork below the waterline shown on 
the drawings is to be built with Portland cement mortar, with 

















hoop iron bond every 5ft, in height, in the proportion of one strip 
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to every half brick of thickness, of 16 B.W.G., and iin. wide, 

tarred and sanded, Every brick to be solidly bedded in mortar; 

no open joints or broken bricks will be allowed in any part of the 

es mano which is aJl to be built in old English bond, except the 

Larue which may be in Flemish bond, neatly worked, and tuck 
inted. 

Cement concrete, composed of one part of Portland to five parts 
of fine gravel, to be filled into the four cast iron cylinders, after 
excavating the ground from the interior to the depth requisite to 
secure a sound foundation; also 1ft. Gin. thickness over the entire 
base of each abutment composed of broken brick and gravel, five 
parts to one part of Portland cement thrown in from above and 
well rammed. 

All cast iron is to be composed of two kinds of pig iron at least, 
from different localities; to be melted in the ya free from 
cinder and all other impurities ; a bar of cast iron, 2in. by lin. and 
3ft. 6in. long, laid on edge, with a clear bearing of 3ft., shall be 
tested by the contractor in the presence of the engineer, and must 
not b: with a load less than 30 cwt. at the centre, 

The wrought iron to be equal to the best Staffordshire iron, and 
capable of an ultimate strain of 15 tons per square inch of section 
for the plates and ongie irons, and 15 tons per circular inch of 
section for the rivets, bolts, and tie rods, &c. 

The main girders will be entirely ofjwrought iron, lattice, braced 
with alternate L and bar irons, These main girders will be placed 
18ft. apart from centre to centre. The cross girders to be of rolled 
iron placed 5ft, apart, and secured to the bottom flange and lattice 
braces of the main girders at the point and position of the up- 
right JL gusset stiffeners, rivetted to the wate givin with L 
iron connection plates and l}in. rivets as per detail. Upon these 
cross girders are rivetted 4in. by 2in. by in. | iron, to which each 
edge of the patent buckled plates, gin. thick, are to be secured with 
at least twelve rivets to each buckled plate, upon which will lie 
the metalling composed of tarred gravel, coarse at the bottom and 
fine on the surface, laid on hot, and rolled to an even surface and 
to Py fall, with proper gutter curbs bedded therein. 

e depth of the main lers to be 6ft, Gin., the top and bottom 

plates to be each 18in. wide, the thickness at the centre to 

be jin., and at the rey ge for a ey of about 17ft. 6in. on 

top flanges, and about 20ft. in length for the bottom flanges, as 
per drawings 
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Provide and fix on the main pilasters of bridge approaches four 
cast iron lamp columns and lamps complete—without services— 
for gas, of suitable and approved design. All iron work is to 
receive a coat of boiled linseed oil before leaving the works, and 
all iron, both cast and wrought, is to be painted, two coats of best 
oil paint of a chocolate colour after being fixed, except roa 
surface of the buckled plate floorings which is to be twice 
before the tarred ballast be Jaid on. The contractor is to include 
the tion of all ry work, and providing all then 
materials, labour, carriage, and plant for carrying into effect the 
works shown on the several drawings, and described in the full 
specification of which this is an abstract, with all the necessary 
minor operations and details for the proper execution, and perfect 
completion of the work with new materials of the best quality of 
every kind, and in the most substantial and workmanlike manner, 
to the entire satisfaction of the engineer, David Oldfield, of 7, 
Westminster-chambers, London, and according to the true intent 
and meaning of the contract and form of tender which the Bridge 
Reeves of Downham may deem necessary. ‘ ; 

The contractor is to commence the works immediately upon 
signing the contract, and to complete all works within the space 
of six months from so signing, and shall keep the bridge and road- 
way with the approaches in repair for twelve months from the 
date of the engineer's certificate of completion. All measurements 
will be based upon the net dimensions figured on the signed con- 
tract drawings, and when no measurements are so figured, then 
those parts of the work shall be constructed of such sizes 
as the engineer may in his judgment deem to be necessary 
for strength and stability. All payments are to be made upon the 
written certificate of the engineer only, and in the proportion of 
75 per cent. in value of the work executed ; no certificate shall 
be requested for a less sum than £500 on account, until the final 
certificate for balance; £100 at least shall be held in hand for 
twelve ths after pleti Tenders are to be sent on or 
before the 28th instant, to Mr. G. F. Wood, Downham Market, 
Separate tenders may be sent for the iron and the building work. 


WINDSOR DRAINAGE.—CONTRACTS Nos, 4 anp 5. 
These relate to the following iron and other work in connection 
with the precipitating tanks and other works now in course of 














construction on the “Ham” at Old Windsor :;—(1) Six inlet and 
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outlet shuttles, of 4in. wrought pine, and corresponding sole plates. 
(2) Six sets of frames for shuttles with wrought. iron bolts for 
fixing them to the walls. (3) Six sets sundry hand-gear and 
shafting. (4) Eighty-four cast iron supports for gangways over 
the inlet and outlet weirs ; six wrought iron scum plates 75ft. Qin. 
long and cast iron weir plates. (5) Twelve small cast iron girders, 
&ec., for bridges across inlet and outlet channels. (6) Four setsof cast 
iron chase linings and one gauge plate. (7) Two sets of penstocks, 
girders, ladders, and handrails, for penstock chamber and effluent 
water-shaft. (8) Two cast iron girders to support stage in pump- 
ing shaft, wrought iron filth grating and hand-railing and rake for 
pumping shaft. Messrs. C. and T. Hawksley, 30, Great George- 
street, Westminster, are the engineers, and tenders must be sent in 
= “ before 28th inst. to the Sanitary Authority, Sheet-street, 
indsor, 








LEGAL INTELLIGENCE. 


(Before Vice-Chancellor Sir RrcHarp MALIns.) 
March 1st, 1877. 
Jn ve BARROWS’ APPLICATION—Jn 7¢ THE TRADE MARKS REGIS- 
TRATION ACTS. 

THE following is the full text of the judgment of the Vice- 
Chancellor in this case, which we have had specially reported. 
We gave a brief report in our issue of h 2nd : — This 
was an application on behalf of a very large and eminent 
firm of Staffordshire ironmasters under the Trade Marks 
Registration Acts, 1875 and 1876, and is one of the very 
greatest importance, affecting, as it does, the trading com- 
munity of this country. It appears that the firm of Bradley, 
Barrows, and Hall, of which the applicants are now the 
representatives, was established about half a century ago. 
From an early period they have been in the habit of using trade 
marks of various forms, of which the letters B BH have always 
formed part, those letters being the initials of the original partners 
of the firm—Bradley, Barrows, and Hall. Mr. Hall died, I think, 
in 1860 or 1861, and it is said that upor the occasion of settling 
the accounts with his executors it became necessary for his repre- 
sentatives to file a bill in this Court for the partnership accounts 
and so forth, and at that time the various trade marks used by the 
firm were taken into consideration by Lord Westbury. As far as 
he could express an opinion upon matters where there were no 
adverse litigants before him,’he decided that these trade marks 
were of value, and Mr. Hall’s representatives received £7500, as I 
understand, as compensation for the exclusive use of them 
by the remaining partners. I do not rest the case upon 
that, because that, in the absence of adverse litigants, does not 
not amount to an adverse decision, but these trade marks were 
recognised as things of value. Most of the trade marks con- 
sist partly of a crown, but the principal one has a crown with 
the letters B BH under it. Now there is no doubt that the crown 
by itself cannot be a distinctive trade mark ; it is common to the 
iron trade, and common to almost every trade in the country; 
every trade almost uses the crown. In the celebrated case of 
Rodgers v. Nowill (6 Hare 325) it turned out that they 
always used the crown with their own name attached in various 
ways, and the right to use the crown in those combinations was 
thoroughly established in that case. 

Now here we have a paper which sets out the thirty-one trade- 
marks used by this firm, and in every one we find the letters 
B BH, that is, Bradley, Barrows, and Hall. No. 4is B B H, a 
crown, and horseshoe; that is again Bradley, Barrows, and Hall. 
Then there is ‘‘ Bloomfield,” Bloomfield being the name of their 
works. Ne. 5is B B Hand the word “ Plating.” Then No. 6 is 
B B H, with the letters at the side of the crown instead of under 
it. No. 7is“‘B B H Bloom ”—that is, an abbreviation of ‘‘ Bloom- 
field,” the mame of their works. Then the next is “‘ Bloomfield ” 
simply, and so they goon. The one which hasbeen the particular 
subject ef observation, to the effect that it cannot be a trade- 
mark, is “*B B H—that is, Bradley, Barrows, and Hall—Bloom- 
field Extra Treble Best.” 

The Trade Marks Registration Act is undoubtedly a very impor- 
tant one. It only received the Royal Assent on the 13th of August, 
1875, and nobody can tell at present what its effect will be. It 
may be of very great benefit to trade, but that I think will very 
likely be questioned. I think that it is calculated to cause great 
confusion in trade-marks, for they are becoming so numerous 
that it is almost impossible to register them; but that which the 
Legislature says shall be done we must presume can be done. 
Therefore what I have now to decide is, what sort of trade-marks 
come within the protection of this Act. 

In order to decide that point I will refer to the Act and see what 
its contents are. The first section of the Act of 1875 says:—‘* A 
register of trade marks ag defined by this Act, and of the pro- 
prietors thereof, shall be established under the superintendence of 
the Commissioners of Patents, and from and after the Ist day of 
July, 1876, a person shall not be entitled to institute any proceed- 
ings to prevent the infringement of any trade mark as defined by 
this Act, until and unless such trade mark is registered in pur- 
suance of this Act.” But by the Act of 1876 that is altered in 
this way, that the time for registering is extended to the Ist of 
July next, and it is also altered in this material respect, that 
the fact of registration having been refused is not to be deemed 
conclusive against the owner of a trade mark. By getting a cer- 
tificate from the Commissioners of Patents, or rather from the 
Registrar, acting under the direction of the Commissioners, he 
will be in the same situation with regard to the protection of his 
trade mark as if the Act had not been passed, therefore he will 
not be ‘precluded from sueing for its protection by the refusal, 
but he will have the further difficulty to contend with that, if 
his trade marks have not been registered in this country, there 
will be still further difficulties in foreign countries, as people will 
be very reluctant to recognise a trade mark which has not been regis- 
tered in the country in which the owner of the trade mark resides. 
The second section contains nothing material. It says:—*‘A trade 
mark must be registered as belonging to particular goods or classes 
of goods,” and so forth. Then the third section gives a title which 
will undoubtedly be a very great advantage. ‘* The registration of 
a person as first proprietor of a trade mark shall be primdé facie 
evidence of his right to the exclusive use of such trade mark, and 
shall, after the expiration of five years from the date of such 
registration, be conclusive evidence of his right to the exclusive 
use of such trade mark, subject to the provisions of this Act as to 
its connection with the goodwill of a business.” Therefore, once 
get it registered, and five years will give an absolute and un- 
questioned right to it forever. Then the fifth section is, ‘‘If the 
name of any person who is not for the time being entitled to the 
exclusive use ofa trade mark in accordance with this Act, or other- 
wise in accordance with law is entered in the register of trade 
marks as a proprietor of such trade mark, or if the Registrar 
refuses to enter on the register as proprietor of a trade mark the 
name of any person who is for the time being entitled to the 
exclusive use of such trade mark in accordance with this Act, or 
otherwise in accordance with law, or if any mark is registered as a 
trade mark which is not authorised to be so registered under this 
Act, any person so aggrieved may apply in the prescribed manner for 
an order of the Court that the register may berectified, andthe Court 
may either refuse such application, or it may if satisfied of the 
justice of the case, make an order for the rectification of the regis- 
ter, and may award damages to the parties aggrieved,” that means 
the party aggrieved by the registration. The Court is to be the 
Chancery division of the High Court of Justice, and this cause is 
properly brought before this Court. Then it says “‘the Court may, 
in any proceeding under this section, decide any question as to 
whether a mark is or is not such a trademark as is authorised to be 
registered under this Act, also any question relating to the right of 
any person who is party to such proceeding to have his name 
entered upon the register of trade marks, or to have the name of 











some other person removed from such register, also any other ques- 
tion that it may be necessary or expedient to decide for the recti- 
fication of the register.” The Court is therefore appointed in the 
most complete manner for the purpose of dealing with everything 
relating to trade marks, and deciding whether a trade mark shall be 
registered, or if it is registered, whether it shall be removed from the 
register. In fact, everything applying to trade marks and as to 
right of action. Then the sixth section provides ‘‘ that the regis- 
trar shall not without the special leave of the Court, to be given in 
the prescribed manner, register in respect of the same goods 
or classes of goods a trade mark identical with one which is 
already registered with respect to such goods or classes of goods, 
and the registrar shall not register with respect to the same 
goods or classes of goods, a trade mark so nearly resembling 
a trade mark already on the register, with respect to such 
goods or classes of goods, as to be calculated to deceive. It 
shall not be lawful to register as part of or in combination with a 
trade mark any words, the exclusive use of which would not, by 
reason of their being calculated to deceive or otherwise, be deemed 
entitled to protection in a court of equity; or any scandalous 
design.” And then in order to decide what ought or ought not to 
be registered, the 10th section is in these words : ‘‘ For the purpose 
of this Act, a trade mark consists of one or more of the following 
essential particulars ; that is to say, & name of an individual or 
firm, printed, impressed, or woven in some distinctive manner ; or 
a written signature, or copy of a written signature of an individual 
or firm, or a distinctive device, mark, heading, label, or ticket ; 
and there may be added to any one or more of the said particulars 
any letters, words, or figures, or combination of letters, words, or 
figures ; also any special and distinctive word or words, or combi- 
nation of figures or letters, used as a trade mark before the passing 
of this Act, may be registered as such under this Act.” I think 
that is all that is necessary to refer toin this Act. The effect of 
the Act of 1876 I have already stated. 

Now it appears that it is necessary under this Act that persons 
desirous of obtaining the registration of a trade mark should 
advertise for three months ; that is provided by the rules, not by 
the Act. They must advertise in the Zrade Marks Journal, an 
official publication, which, by the intention of the Legislature, is 
circulated amongst all traders. The journal containing trade 
marks as to iron would necessarily find its way amongst the whole 
of the iron trade, and any persons feeling themselves aggrieved by 
the application to register a trade mark of which they are in pos- 
session or have any right to, have the most ample opportunity, if 
they please, of raising an objection to the registration of the mark 
sought to be registered. 

Tn the present case the advertisements have been published for 
eleven distinct trade marks, and the Registrar has accepted, I 
think, seven of them. Eleven have been advertised and seven 
have been agreed to. 

Now, before I go further, I ought to say something as to the 
position of the Registrar. The Registrar, by the 6lst Rule, is 
bound to act under the direction of the Patent Commissioners. 
The words are these: — ‘The Registrar in the exercise of his 
powers, duties, and discretion, under the Act, and these rules, shall 
be subject to the superintendence of the Commissioners of Patents, 
and shall conform in every case to any instructions, directions, 
orders, or rules, general or special, that may be issued, given, or 
made by such Commissioners or any one of them; and he shall 
in all cases of doubt be entitled to refer to the said Commissioners 
or any one of them for instructions.” ~The Commissioners of 
Patents are, I understand, the Lord Chancellor, the Master of the 
Rolls, and the Law Officers of the Crown, all of them, therefore, 
deserving of the highest possible consideration, against whose 
judgment, without a perfect knowledge of what the Act of 
Parliament intended, I shoild hesitate in deciding. But it is 
plain from the words of the Act that the Registrar is to act 
under the direction of the Commissioners of Patents, or any 
one of them. It was never intended that the decision of 
the Commissioners of Patents without hearing counsel, and 
without hearing any objection, should finally decide the right to 
the registration. To hold such a doctrine as that would be utterly 
inconsistent with the sectionsof the Act to which I have referred, 
one of which szys that the Court is to decide all questions with 
reference to the registration of trade marks, and cancelling regis- 
tration when it has once taken place. The Court therefore being the 
tribunal to decide, the Registrar has only to act under the direc- 
tions of the Commissioners of Patents, in order to take the neces- 
sary steps to bring the case before the Court. It was never intended 
that the directions of the Commissioners should be conclusive, it 
was not intended that the decision of the Registrar ¢hould be con- 
clusive, nor was it intended that the decision of any judge of a 
court of first instance should be conclusive, nor that any decision of 
a court of appeal should be lusive; nothing is lusive but the 
House of Lords, the last place of resort. Therefore the whole 
matter is open, and I am to decide whether under these cireum- 
stances these trade marks are or are not to be registered. 

Now, as to whether the trade mark B B H with a crown is to be 
registered, I have these assented to already, B BH under the 





crown, , 8 already decided to be registered, so is ‘BB H 
BBH 
Bloomfield” that is ‘‘ Bradley, Barrows, and Hall, Bloomfield,” 
** Bloomfield ” being the name of their works. So also is BB H 
simply, decided to be registered, meaning Bradley, Barrows, and 
Hall. So is*‘B BHBloom,” which means Bradley, Barrows, and 
Hall, Bloomfield.” They put the word “ Bloom” short, where 
there is not room to put the whole word. So is the word 
“Bloomfield” perforated, so is the one with B BH perforated, 
so is “‘ Bloom” perforated, so is ‘‘ Bloom” simply. But what is 
objected to at the present moment is the crown and B BH under 
it with the horseshoe. It is objected that that is not to be regis- 
tered, and also that B B H under the crown (just the same as No, 1, 
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BBH 
PLATING 


registered, and B B H at the side of the crown, BBH ge. is 


not to be registered. 

Now, inasmuch as it is distinctly proved that all these are trade 
marks which have been used by this firm for many years past, 
some of them going back to the year 1846, and some to the year 
1836, upon what principle they should not be allowed to use those 
marks I am utterly at a loss to understand. But it is argued that 
they are not entitled to use any words. Mr. Rigby bas argued 
that they are not entitled to add any words descriptive of quality. 
He did not object to anything which indicates that the iron is 
made by that particular firm, or at these particular works, but it 
is said they must not add anything descriptive of quality, and 
although at the present moment there are only four trade marks 
in dispute, it is suggested that, probably, if I decide in favour of 
the four, application will be made for the remaining, I suppose 
twenty-one. Therefore, it is argued that they must not have any- 
thing calculated to define quality, and quality only; and I must say, 
somewhat to my surprise, Mr. Rigby appeals to my decision, a 
well-known decision now, as to “‘ The Nourishing Stout,” where I 
decided, and I should decide again, if the case came before me, 
that the mere description ‘‘ Nourishing Stout,” could not be a 
trade mark, because it was merely a description of quality not 
associated with any name, and a mere description of quality covld 
not belong to any man in particular, but the whole of her Majesty’s 

bjects were entitled to use that description and call it “‘ nourish- 
ing stout.” Now the case there was, that the plantiffs called 


which is registered) and “‘ Plating” 





4 
theirs “‘ Blockley’s Nourishing Stout,” and the defendant, Find- 
later, called his “‘ Findlater’s Nourishing Stout,” and if Blockle 
was entitled to call his “ nourishing stout,” why should not Find- 


later be entitled to call his the same? I decided that it was so, 
and my decision stands as the law; but in that case, if Mr. 
Findlater had put on his stout that it was ‘‘ Blockley’s Nourishing 
Stout,” which Blockley alone had the right to use, that would 
have been an infringement of Blockley’s trade mark, and 
it would have been stopped. Now here, if any one were to 
put on their iron, “Extra Treble Best,” it would be no 
infringement of any trade mark or right, but if anybody put 
on “BBH Bloomfield Extra Treble Best,” it would be an infringe- 
ment, because B B H means “‘ Bradley, Barrows and Hall,” Bloom- 
field” means the works where it is made, and ‘ Extra Treble 
Best” simply indicates the description, Now, again, take the 
mark so much objected to in the advertisement, the one with the 
horseshoe. What will any person understand by that? Here is 
Bradley, Barrows and Hall, B BH, with a crown, their regular 
trade mark which is registered, and they want to add a horseshoe 
by the side. What does that horseshoe mean’? Evidently it 
means that it is iron adapted for making horseshoes, Why 
should they not signify it in that way’ Supposing aman has been 
in the habit of dealing with them through any correspondent, he 
writes to the correspondent and says, ‘‘ You must send me a cer- 
tain quantity of Bradley, Barrows, and Hall’s B B Hiron for horse- 
shoes.” How would that order be executed? Looking at the store 
and seeing that which is marked with a horseshoe, he would say, 
that is the quality I want, and he would send it. That is a trade 
mark, and a valuable trade mark. Then, in the same way, aman 
may say, “‘I want iron for plating.” I understand that that is 
iron which is in a state for plating ; it is plating iron rolled out 
very thin. We all know that what we call tin is not solid tin, 
but iron sheets coated with tin, therefore ‘‘Plating” means that 
he requires a very good quality of iron, it is a particular quality, 
it is iron rolled out into thin plates for plating. But if a man 
wanted iron for making tin-plate, he would say, I want B BH 
iron for plating; he would go and look at the stores that there are 
at Messrs. Barrows and Sons, and he would say to them, ‘Send a 
certain quantity of your plating iron.” It would be marked 
“plating” iron, and that would be a guarantee to him that he 
got what he wanted. Or take, for instance—as was taken in the 
course of the argument—the case of a brewer. A man says, ‘Send 
me a barrel of your X X,” or “Send me a barrel of your X X X.” 
Double X indicates one strength, and X XX indicates another 
strength. How does he know that he has got the right thing’ 
There is a combination with the name of the firm; there is a label 
marked X X or X X X, as the case may be. Whatis the guarantee 
here? How does he know that he gets the right thing? Because 
he gets “‘BBH,” that is, the guarantee of the firm, the trade 
mark which they put upon it that it is of a particular quality, such 
as I have already instanced for horseshoes or tin-plates, or that it 
is ‘‘ Extra Treble Best,” ‘‘ B B H Bloomfield Extra Treble Best.” 
Now, is this combination a trade-mark or not? If before the 
passing of the Act of 1875 there had been before the Court an 
application by Bradley, Barrows, and Hall — the firm which 
is now Barrows and Sons—to restrain some other trader from 
making iron and marking it ‘‘BBH Bloomfield, Extra Treble 
Best,” would not the whole of those words constitute a trade- 


mark? Although ‘‘ Extra Treble Best” by itself would be 
nothing, yet in combination with “B b H, Bloomfield,” 
it becomes a distinctive trade-mark. So, in like manner, 


BBH and a crewn would be. A horseshoe by itself would 
be nothing, but BBH with a horseshoe has been used by 
them for the last thirty years as a trade mark. What impropriety 
is there in continuing to use a trade mark which is an indication 
to the public of the quality of the article? In the case of 
Raggett v. Findlater (L.R. 17 Eq. 29), the ‘‘ Nourishing Stout ” 
case—‘‘ Blockley’s Nourishing Stout” was an indication to the 
public that it was stout sold by Blockley, or by the successors of 
Blockley in the business. If it had been simply ‘‘ Nourishing 
Stout” it would not have been a trade mark, but they added the 
words ‘‘ Nourishing Stout” to the name asa description of the 
quality of the article, and, therefore, ‘‘ Blockley’s Nourishing 
Stout” altogether, is a trade mark; although I should have restrained 
Messrs. Findlater from selling stout under that name, the case 
entirely failed when it was for ‘‘ Nourishing Stout” only. I 
entirely agree with Mr. Rigby that so far, and so far only, as these 
words are descriptive of quality they cannot be trade marks, but 
when the name of Bradley, Barrows, and Hall, and the name of 
the works at which the iron is made are combined with those 
marks, and also with a description of the quality, then, in my 
opinion, the name and the description of quality, taken together, 
constitute a trade mark, 

Now, is there anything in the Act of Parliament inconsistent 
with this? The section which Mr. Rigby put to me contains 
a number of items which I have read. It provides that, “‘for the 
purposes of this Act, a trade mark consists of one or more of the 
following essential particulars ; that is to say, a name of an indi- 
vidual or firm, printed, impressed, or woven in some particular and 
distinctive manner”—here the name is not in full, the ivitials only 
being used, but it amounts to the same thing—‘‘ or a written sig- 
nature or copy of a written signature of an individual or firm.” It 
would be sucha thing as Eau de Cologne, with the signature 
** Jean Maria Farina,” which is the well-known trade mark of Eau 
de Cologne ; “‘ a distinctive device, mark, heading, label, or ticket.” 
The distinctive device here is a horseshoe, and in others there are 
other devices. ‘‘ And there may be added to any one or more of 
the said particulars any letters, words, or figures ;” also—this is 
most important—“‘ any special and distinctive word or words, or 
combination of figures or letters, used as a trade mark before the 
passing of this Act, may be registered as such under this Act.” 
Therefore, we have to inquire what was the trade mark used by 
this firm ‘‘ before the passing of this Act ;” because, whatever they 
used as a trade mark before the passing of the Act, they may have 
registered asa trade mark under the Act. My interpretation of 
the Act is, that wherever there is a trade mark which has been 
lawfully used, whether it consists of a certain device, such asa 
crown with the initials or the name, or whether it consists of a 
foreign word, such as ‘‘ Anatolia,” which has been referred to in 
the case, and also that other word which I believe is the Turkish 
word for “ warranted” simply, or any foreign word which the 
public in general do not understand, it may be made a trade mark. 
Therefore, whether it consists of a word, whether it consists of a 
name with a device, or whether it consists also of a description 
of quality, if the whole combination is such, that it might, before the 
passing of the Act, have been a proper subject for a trade mark, it, 
inmy opinion, can beregistered—properly registered, because the Act 
says that ‘‘any special and distinctive word or words, or combina- 
tion of figures or letters used as a trade mark before the passing of 
this Act may be registered as such under this Act.” I am, 
therefore, very clearly of opinion that all those combinations 
which describe quality, although, as I have already said, alone 
they would go for nothing, yet when combined with B B H and 
a crown and the name of the works, or anything to show that it 
is a quality of iron made by this firm only, are properly the subject 
of a trade mark, and therefore can, in my opinion, be properly 
registered under this Act. I am of opinion that every one of 
these four trade marks, the subject of advertisement, and which 
have been duly advertised, are trade marks according to the Act. 
And I think it is a circumstance which goes to strengthen the view 
I take of the case, which is this, that this firm, being a well-known 
firm, having advertised these trade marks for three months in the 
Trade Marks Journal, and no single person, as I am told, ever 
having appeared to object to any one of them, which is evidence 
that they have acquiesced in the use of them by Messrs, Barrows, 
because they are known to have been used for so many years, they 
are entitled to have them registered. What possible harm can 
arise from it I am at a loss to understand, nor can I understand 
why there should have been so much zeal on the part of the 
Registrar to prevent the registration of that which has been a fair 
protection to the trade of the apptioonts for so many years, 





Upon these grounds, therefore, I must accede to the application 
made in the notice of motion, = 





Maron 23, 1877. 


THE ENGINEER. 


199 








RAILWAY MATTERS. 


TuE advancement of the St. Gothard tunnel works during the 
week ending 16th inst. was 22°4 yards on the Goeschenen side and 
23°2 yards on the Airolo side ; a total of 45°34 yards, or a mean 
daily progression of 18°4ft. “ 

NEARLY all the passenger cars of the Philadelphia and Reading 
Railroad Company are supplied with heaters under the cars, 
instead of having stoves inside, The heating apparatus is so con- 
structed that in case of an accident to the cars the furnaces will 
disconnect themselves. 


Ir is stated that the Silber lamp, with 3in, wick, and burning 
petroleum oil, gives a light equal to that of 11°41 sperm candles, 
and consumes during 4286 hours 444 gallons of petroleum, at a cost 
of 444 x 1s. 3d. = £2 15s, 84d., the light juced per annum amounts 
to that of 48,903 sperm candles. e@ pro cost of the 
lamp and of gaslight is therefore as 100 gas to 60°70 oil, and the 
Silber street lamps show a saving of nearly 40 per cent, upon gas 
at 3s. 9d. per 1000 cubic feet. 

Tur Board of Railroad Commissioners of Massachusetts have a 
report ready for the Legislature asking protection for the people 

ainst railroad strikers. The report suggests the early passage 
of a penal statute to cover the following, among other offences :— 
The aband t by 1 tive engineers of their locomotives 
upon railroads in furtherance of any combination to force a strike, 
except at the regular schedule destination of such locomotives ; 
the refusal of any locomotive engineer or railroad employé, in 
furtherance of the object of a strike, to aid in any movement 
upon the tracks of any corporation employing him of the cars of 
other corporations, 

THE Society of German Railway Managers has offered nine 

rizes for oo aha improvements in railway matters, viz., 7000 
, and 1500 marks—mark equal about 1s.—for inventions and 
improvements in the construction or building arrangements of rail- 
ways; 7000, 3000, and 1500 marks for inventions and improvements 
in the means of working, or in the management; 3000 and two of 
1500 marks for inventions and improvements with regard to the 
control-management of railways and railway statistics, and also 
for the most important productions of railway literature. Com- 
munications may be made to the society’s oftioe in Berlin from 
January Ist to July 15th, 1878. 


WE read in the circular issued by the Academie des Sciences, 
the unfortunate second and third- ngers who suffer so 
much from cold during their winter travelling will be glad to read 
of an invention which will probably the next year remove all dis- 
comfort. M. Emile Guitard has submitted to the Agricultural 
Exhibition—and to the Palais de l’Industrie by M. le Marechal, 
President de la Republique—his invention, which by means of the 
exhaust steam from the locomotive will be able to give to the com- 
partments a constant heat of from 15 deg. to 16 deg. OC. We know 
of a certain source which submitted to the opinion of several 
deputies a proposition to urge the nomination of a commission to 
study the economical system of M. Guitard, in order that it may 
be applied to the French railroads next winter. 


THE coroner’s jury in the case of the American railway disaster 
by the breaking of the bridge at Ashtabula, by which 170 persons 
were either crushed, burnt, or frozen to death, returned their ver- 
dict on the 9th inst., declaring that the fall of the bridge was the 
result of defects and errors in designing, constructing, and erect- 
ing it ; thatthe railroad company continued to use the bridge for 
eleven years, during which period an inspection by a competent 
engineer should have discovered its defects; and that therefore 
upon the company rests the fearful responsibility of the disaster. 
The verdict also holds the company responsible for the fire which 
occurred after the fall of the train, because of not having properly 
constructed stoves in the cars. They further hold the chief engi- 
neer of the fire department responsible for not having put cut 
what remained of the fire after his arrival on the spot, and so 
causing additional loss of life. 





Tue Brotherhood of Locomotive Engineers, which is now attract- 
ing much attention on account of ‘the strike on the Boston and 
Maine Railroad, is, according to the Boston Commercial Bulletin, at 
the present time the most powerful trade union in America. It 
embraces over 80 per cent. of the thoroughly competent locomotive 
engineers of the country, and it has a membership of 12,000, dis- 
tributed among 183 subdivisions, located in all the principal cities 
of the United States and Canada. The office and headquarters of 
the order are in the city of Cleveland, Ohio, where they are to 
remain for ten years from January Ist, 1870; but the Grand 
International Division, composed of delegates from the various sub- 
divisions, holds its annual convention in different places. The 
next convention is to be held in Boston, on the third Wednesday 
of next October. Three of the officers of the Grand International 
Division—the Grand Chief Engineer, the First Grand Engineer, 
and the First Grand Assistant Engineer—live in the headquarters 
in Cleveland, where they are employed on handsome and 
devote their whole time to the work of the order. The rules for 
the government of the order are made by the Grand International 
Division ; but the Grand Chief Engineer, Mr. P. M. Arthur, with 
no council, is the sole executive officer ; and, although his term of 
office is but for three years, he is in reality the supreme head of 
the order, ruling with the power of an absolute autocrat, and he is 
regularly re-elected at the close of each term. During the first 


two or three years of the existence of the Brotherhood of Locomo- | 


tive Engineers, strikes were frequent; but from 1864 to 1865 a 


wiser policy prevailed, and for ten years all difficulties between the | 
—— and officers of railroads were settled by arbitration, oe | 
‘ | 


y one strike occurred, and that was unauthorised and unrecogn 
by the Brotherhood. During its decade of peace the o isation 
accumulated a fund of nearly half a million dotlars, which nothin 
occurred to diminish until the strike on the New Jersey Centra 
Railroad in 1875, followed a short time since by the Grand Trunk 
strike, and now by the strike on the Boston and Maine line, 

A New York 
manufacturers and locomotive builders in what is going on in the 
Southern Hemisphere, parti 
now seems not altogether unlikely that those two regions may be 
better customers of ours during the next ten years than the United 
States itself. In Australia the need of railways is now seriously 
felt, and enterprises for internal communication are the passion of 
the hour. The colonial Governments help them along, and in 
South Australia the Government proposes to build several railways 
itself at a cost of not less than 10,000,000 dols. Here is some- 
thing that American iron men should look after closely, That it 
is possible to supply the Australians with rolling stock at least is 


| 
| 


vaper says: —‘‘ There is great hope for iron | 
cularly in Australia and Brazil. It | 


| 





apparent from the fact that orders have been received at Patter- | sta ; i 
son for locomotives. If Americans should determine to make | ceived with great favour, and the weights of this substance have 
Australia a market for iron rails also, there is little doubt but that received the unqualified praise of such eminent analysts as Fresinius 


they would succeed. As for Brazil, the fever is strong there too, | and others. For this 


By a decree of 1873 the Empire guaranteed a profit of 7 per cent. | 


on 55,000,000 dols. inves 
vinces have offered additional encouragement to these enterprises. 
There are, in consequence, nearly a hundred lines now build- 
ing or under survey. Americans already stand very well in 
that market, but there is a greater future for them there if they 
take pains to secure it. 
attention from the fact that a few orders for rolling stock have 


recently been sent to France, which indicates eae enough that | 


the surpassing reputation of American cars and locomotives is not 
enough to enable us to hold our position in foreign markets with- 
out proper diligence on the part of our merchants and builders. 
It may also be mentioned that an order has lately been received in 
this city from Russia for American cast iron car wheels, for trial 
on the great railroad between Odessa and Moscow. It is a matter 
of a great deal of consequence, for if these wheels do all that is 
promised for them, the whole road will be furnished with them, 
and the wrought iron wheels now in use will be discarded.” 


in railways, and since then the pro- | 


NOTES AND MEMORANDA. % 


A PAPER was read before the Royal Society on the 15th instant, 
by Professor J. W. Mallet, LL.D., giving the results of some re- 
cent determinations of the density of solid mercury. The final 
mean of all the determinations gives 14°1932 as the number repre- 
senting the density of solid mercury at its fusing point, as referred 
to water at 4 deg. Cent., taken as unity. 

GERMAN manufacturers are continually engaged in purchasing 
fish bones, gathered along the Norwegian shores near extensive fish- 
curing por hur These are pulverised and converted into 
fertilisers. It is suggested that arrangements be made for utilising 
the bones from the establishments in Newfoundland, such pro- 
ducts of American fisheries being estimated at 120,000,000 pounds 
per year. 

One of the greatest difficulties to a smith is the welding of cast 
steel, and this is an operation in which he rarely succeeds. A mass 
of ingredients and receipts is sold for the purpose of welding cast 
steel, but the simplest and best method is, according to the Revue 
Industrielle, the one employed by Mr. A. Fiala, of Prague, Bohemia. 
He uses pulverised white marble for the purpose. ‘The two pieces 
to be welded together are heated, and, after rolling the same in 
marble dust, are promptly joined together and subjected toa 
good hammering. By this means he is able to weld the smallest 
pieces together. 

Tue Scientific American says that an artificial light opins 
remarkably near in character to day-light is produced by a petro- 
leum lamp with a round wick and Tight blue chimney of twice the 
usual length, the latter causing so great a draught that the 
ag burns with a ee white flame. Manufacturers of 

amp chimneys and lamps would do well to test the matter, and if 
the result should prove satisfactory, they would confer a benefit 
both upon themselves and the world by manufacturing such chim- 
neys and lamps. A good, cheap and agreeable artificial light is one 
of the leading requirements of the times. 

Dr. TIeFTMUK, in a paper on illuminating gas, read before the 
German Industrial Society-—Vereins fiir Gewerbefleiss—makes the 
following comparison between coal gas, oil gas, and hydrogen, as 
applied to heating purpose, 

Amount required to heat 1 kilo. of water from 10deg. to 

100 deg. Cent. 
es litres and 28°6 litres. 
18°25 


wo 





Coal gas .. .. « 
Petroleum, oil gas... .. .. 
PS. a5 se ee 2s ee «o OO oe 

The cost of the amounts of coal and petroleum were respectively 


0°492 and 0°651 pfennige.—- Journal fiir Gasbeleuchtung. 


Mr. M. Fryer recently read a paper before the Newcastle-upon- 
Tyne Chemical Society, upon a deposit formed last autumn in a 
water-box in the shaft of the Jane Pit at Walker. The box has 
been filled up until its sectional area is reduced from seven and a 
half square inches to less than half a square inch, and in places it 
is almost completely closed. The deposit consists of alternate 
whitish and brown Brome the white layers being generally much 
thicker than the brown ones in the upper portions of the box, but 
the brown layers increasing in thickness further down the shaft. 
The deposit is moderately soft, much resembling ‘‘ Bath brick” in 
texture, and is readily pounded, the colour of the powder being a 
light buff. The composition of the deposit was found upon 
approximate analysis to be roughly represented as follows :— 


Per cent. 
Deshase Gulghate) about 22... EA. * 2. “OD 
ee ee eT ee Te ee Se 
Calcium sulphate, @bowb::. 3). 60d. wae a 0. ce ee «OD 
Silica, alumina, ferric oxide, &c., about .. .. .. .. « 1 


The water showed on analysis, small quantities of ferric oxide, 
silica, alumina, and sulphuric acid, a moderately large quantity of 
calcium carbonate, and a large amount of potassium and sodium 
chlorides, the total quantity of solid matter being about 800 grains 
per gallon; but, although about two gallons of the water was 
evaporated, no trace of barium or strontium could be found. 

Some recent analyses of the slag from burned arto grass, as 
given in a paper recently read before the Newcastle Chemical 
Society, gave the following results :— 





Secor oie 64°60 
Peroxide iron . Je) RR TN LG os 3°27 
Propexide irom 2... .« .. 00 ea? <0) se ce cdew us 25 
Protoxide Mangane: ee be el eel 6s oe “75 
| ie aaa p's 10°50 
Magnesia 6°25 
Potassa., "82 
ee 9°88 
Phosphoric acid 3°38 

99°70 


This, when put in comparison with the English grasses, stands far 
above them in richness in silica ; the average percentage of silica 
being about 35 per cent., with 42 per cent. of Cas materials, but 
the proportions varying much with species and with circumstances, 
the silica ranging from 16 per cent. to 63 per cent. in the grasses, 
and from 20 per cent. to 80 per cent. in the cereal straws, the 
average percentage in the latter being about 60 per cent. With the 
exception of an excess of iron in the Esparto slag, and a notable 
absence of alumina, there is a close analogy between it and the 
better qualities of bottle glass, - 





Black bottle Medical bottle 
glass Average. lass Average. 
varies from varies from 
Alkalies +» 80to 60., 45 .. 10°4toll?0 .. 107 
Lime .. . -- 18°0 to 29°0 23°5 .. 100to 160 .. 13° 
(ae v6 eeu 6S ee... 26 
Protoxide of manganese. . 133. “OS: Sto 123.. 76 
Perexideiron .. ., .. 40to 60.. 50. Te 35:.,. 16 
Alumina oo of €0to140 +100... 24to 45... 85 
Silica .. .. .. «. o- 45010600 .. 525 .. G20 to716 .. 663 
97°26 


THE use of rock crystal for the production of normal weights and 
measures, and other instruments of precision, which was first 
proposed in 1874 by Herr Siegfried Stein, of Bonn, a well-known 
maker of philosophical instruments, is now attracting much con- 
sideration, in view of a late recital by Herr Stein of his efforts to 
practically employ this material for the making of balance-beams, 
scale pans, thermometers, graduated discs for theodolites, Xc. 
The advantages of rock erystal over metal, for such instruments of 
precision, obviously reside in its complete indifference, at ordinary 
temperatures, to the acting of acids and bases, or the gases and 
moisture present in the a which, to a greater or less 
degree, must in time affect the metals. For the production of 
standard weights especially, Herr Stein’s suggestion has been re- 


particular use, it may be added, the superior 
hardness of the quartz over the metals necessarily employed — 
brass, platinum, or alumi is th table advantage. In 





| paper lately presented to the German Chemical Society, of 
| Berlin, Herr Stein seeks to extend the employment of the rock 


The subject is one that demands the more | 


crystal to other instruments of precision. He remarks that to 
weigh with accuracy with his unalterable weights, it is necessary to 
have a balance equally unalterable. The main parts of the balances 
are the beam and two scale pans ; all of which should be practically 
unalterable and as light as possible. He strongly advocates the 
use of rock crystal for these parts, upon the grounds of its perfect 
indifference to atmospheric and chemical influences of change, in 
which quality it surpasses every known metal; its lightness, in 
which it rivals aluminum—sp. gr. quartz 2°65; aluminum 2°61 ;— 
and especially. because of its being very inflexible. Similar reasons 
are urged by Herr Stein, in advancing the advantages of the rock 
crystal in the production of standards of measure, whether longi- 
pe my or circular; and for the construction of normal thermo- 
me 











MISCELLANEA. 
THE general manager of the Pittsburgh, Cincinnati, and St. 


Louis Road has ordered that every bridge on the line should be 


carefully inspected as often as twice a monch. 


On Saturday last, March 17th, the first sod of the Maidstone 
drainage works was turned at the Medway outfall, below Allington 
Lock, by Mr. Lewis Angell, the engineer of the works. The first 
contract, for main sewers, is taken by Messrs, James Neave and 
Sons, and the estimated cost of the works is £30,000. 


AN attractive hexagonal promenade has been constructed at the 
head of the old jetty at Margate, and the landing-stages are so 
arranged that they will be available, at all times of the tide, to 
steamers 250ft. in length. The structure will be temporarily 
opened on Thursday week, the 29th inst., for the Easter holidays, 
and the formal opening will take place, it is hoped, on May 1st. 

THE Danish Academy of Sciences offers a gold metal for 
researches into the numbers which have served as a basis for astro- 
nomical science since the time of Ptolemy to the end of the eigh- 
teenth century ; and another for an investigation of the refraction 
of light, in particular as regards the refractive and dispersive power 
of the vapours of volatile bodies. The essays must be sent to 
Copenhagen University before October 31st. 

Ar a recent meeting of the Great Eastern Steamship Company, 
it was stated that the hull of the ship was in as good a condition 
as ever it was. It was urged that the internal arrangements of 
the ship should be altered to suit modern requirements, and the 
chairman said it would be wise to raise sufficient money, from 
£30,000 to £40,000 to alter the engines and boilers. A resolution 
was passed requesting the directors to prepare a rough estimate 
for providing the ship with boilers and engines of the most im- 
proved construction. Probably the company could not do better 
than to modify the internal arrangements of the ship, to suit the 
requirements of the American fresh meat trade. 


CAPTAIN BARRETT, commanding the United States steamer 
Plymouth, having made a thorough examination of the Eads 
jetties at the mouth of the Mississippi River, reports the result to 
the Secretary of the Navy. The conclusion of the report is as 
follows "The jetties are a perfect success. Ata little expense 
the current which now tends to the South-West Pass and forms 
an eddy can be obviated and directed to the proper course. I hope 
the department will approve of my taking the responsibility of 
testing the success of this work with a Government vessel.” 
Captain Barrett further says that at the time he passed through 
the jetties, his vessel was drawing 17}ft. The lower jetties were 
passed in eighteen minutes. The greatest depth of water found 
was 30ft., and the least 18ft., and that, too, in mid channel. 

THE annual dinner of the London Association of Foremen Engineers 
was given on Saturday evening, March 17th, at the City Terminus 
Hotel, Cannon-street, under the presidency of Mr. Joseph 
D’ Aguilar Samuda, M.P. for the Tower Hamlets, the deputy-chair 
being occupied by Mr. Walter Hunter, of Bow. Among those 
present were Lord Hampton, P.C., G.C.B., Mr. E. J. Reed, C.B., 
M.P., Sir Joseph Whitworth, Bart., LL D., Colonel B. H. 
Martindale, C.B., Vice-Admiral E. A. Inglefield, C.B., F.R.S., Sir 
John Bennett, Mr. Joseph Newton (president), Messrs. W. Smith, 
C.E., G. Chaloner, J. Perin, C.E., James Robertson, A. Macgil- 
livray, M. Jones, J. G. Gibbon, J. Ives, E. Asquith (Manchester), 
C. C. Braithwaite, B. Walker (Leeds), W. G. Astrop (Newcastle), 
B. Hale (Middlesbrough). The large hall of the hotel was well 
filled, the attendance numbering between 300 and 400. 

Iv a letter to the Times, Sir Joseph Whitworth supplies 
some information concerning the working of the Whitworth 
scholarship scheme. It appears that many sons of foreman 
engineers and workmen are now obtaining them. In 1873, 
Sir Joseph proposed that every candidate for a scholarship 
should have worked in a mechanical engineer’s shop or in the 
drawing office for two years successively. To this proposal the 
Lords Committee of Council kindly . He also asked to 
have six scholarships instead of ten, in order to provide the means 
for having three examinations of each scholar during his term of 
three years, and the following is the result. In 1874 the average 
number of marks obtained by each student were—for practice, 
336 ; theory, 1450. In 1875—practice, 746; theory, 1038. In 1876 
—practice, 1192 ; theory, 1077. With reference to the competition 
for prizes for each batch of students, for 1875 the one who was 
first became second in 1876, the second became first, the third be- 
came fifth, and the fourth became third. The first wins a prize of 
£100, the second £60, third £50, fourth £40, fifth £30, sixth £20. 
Besides these the sum of £200 is awarded to the scholar who is 
considered to have done best during the term of three years. 
Supposing a scholar to be first each year he would receive £800. 
These scholarships, awarded by public competition, are open to all 
young mer in the United Kingdom and colonies, who are exam- 
ined annually for three years by persons appointed by the Govern- 
ment. The results have to be laid before Parliament. 


One of the chief features of the Board of Trade returns for the 
month of February is the special statistics showing the respective 
quantities of iron and steel rails sent out in the first two months 








of this year. The figures are as under :— 
Iron Rails. 
= Months ended February. 
\ 877. 
Quantity. Value. Quantity. Value, 
Tons. £ Tons. 
To Battin. 2. os sehlleet Ke si. = wo = 
To Sweden and Norway. 4,459 .. 33,567 .. 101 .. 600 
TeGermany .. .. «© — « — . 66 435 
ToSpain .. . - 9,189 .. 16,217 .. 1,088 .. 6,664 
Tey 2c <q\ ce os | AOD... GOBd 598 .. 4,468 
To United States .. .. — .. — .. $32 2,045 
To Brazil .. .. . .. 2,764 .. 19,568 .. 4,307 .. 28,025 
pt Pe ee ee 612 .. 30 .. 220 
To British NorthAmerica 1,515 .. 15,566 .. = oe _ 
To British In ee oe 4,815 .. 40,414 .. 2415 .. 14,515 
To Australia .. .. 3,414 .. 26,478 .. 3,343 22,420 
To other countries .. 5,718 .. 46,667 .. 3,687 24,593 
Total .. .. 30,740 240,971 16,007 103,980 
Steel Rails, 
Two Months ended February. 
1876. 1877. 
: Tons. £ Tons. £ 
yk ee oe. oer — .. $858 .. 34,869 
To Sweden and Norway. 147 .. 1,897 .. 886 .. 7,598 
ToGermany .. .. .. — -_ 157 .. 1,550 
To Spain .. _ _ 2,752 .. 24,578 
yl a _ — — —_ 
To United States ., _ _ a= _ 
To Brazi ee _ — — _ 
3 irae 2. ; — ee _ 
To British North America ug .. 1,820... 802 .. 6,927 
To British India ., .. 401 .. 6,422 .. 2,928 24,271 
To Australia .. ., Et... 312133 . 3681 24,837 
To other countries .. 3,222 .. 30,974 .. 2,640 23,425 
Total .. 5,077 62,263 16,664 148,050 


The total quantity of iron and steel rails exported in the month of 
February, this year, was 17,396 tons, of the value of £136,994. A 
note at the end of the special return is to this effect :—‘‘ In accord- 
ance with the wish of the iron and steel trade, an attempt has 
been made in this return to distinguish the quantities of iron and 
steel rails exported from the United Kingdom ; but as much difti- 
culty has been experienced in obtaining accurate information from 
exporters and their agents in consequence of the indiscriminate 


use of the terms ‘iron’ and ‘steel’ for the same article, the 
figures cannot be relied upen. The account is published with some 
hesitation, as it is not considered sufficiently trustworthy to indi- 
cate the export trade in those articles under the two separate 
heads, rhe total quantity of rails, however, may be accepted as 
correct, 
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THIRTY-NINE-TON BREECIHI-LOADING GUN. 
THE ELSWICK ORDNANCE COMPANY, NEWCASTLE-ON-TYNE, ENGINEERS, 
(For description see page 203.) 
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(For description see page 193.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Aue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerovp and Co., Booksellers. 

LEIPSIC.—A. TwieTMEYER, Bookseller. 

NEW YORK.—Tae Wittmer and Rogers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


The Publisher begs to announce that next week THE ENGINEER will 
be published on THURSDAY instead of Good Fripay. Advertise- 
ments intended for that number cannot be received later than six 
o'clock on Wednesday evening. 




















TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
Soe eds ty 6 lee soles soliotiael ine 

be accompani a e en ibly dir 
pan tama, bed henring @ 2d. postage stamp, in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 





*,* We cannot undertake to return drawings or manuscripts ; we 
therefore request correspondents to keep copies. ~ 

J. W. C.—Send sketch and description. 

G. E. C.—There is no work on the subject. One is much wanted, 

SANITARY ENGINEER will sind his question answered if he will more corefully 
read our article on the ‘‘ Manchester Closet System.” ; 

A. W. M.—There are a great many makers of jire-bricks suitable for your 
purpose in Wales, Staffordshire, and Cornwall. We must decline to recom- 
mend any special maker. 
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Tux Enoteer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including doulie number).. .. .. £0 14s, 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tut Exoinear is registered for transmission abroad. 

Cloth Cases for binding Taz Enuineer Volume, price 2s. 6d. each. 

The following Volumes of THe Enorneer can be had, price 18s. each—Vols. 
3, 5, 10, 14, 21, 24, 25, 26, 38, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
recewed at the following rates. Subscribers paying in advance at the 
following rates will receive Tak ENGINEER fine and post-free. Sub- 
a sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 

rates, 


Remsttance Post-office Order. — Australia, Belgium, Brazil, British 
Colum Sritish G Canada, Cape of Good Hope, Denmark, 
France ( only), Germany, Gibraltar, India, —_ 
Natal, Netherlands, New Brunswick, Newfoundland, New th Wales, 
New Zealand, Portugal, Roumania, se aurkey, 


United States, West Coast of Africa, West China via South- 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian agg: eget Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Borneo, and Java, £2 5a. 

ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten rooney od oo inch. All 
single advertisements from the country must be accompanied by stamps in 
pa Alternate advertisements will be inserted with ali practical re- 
ie ka rove cannot be guaranteed in an; case. Al 
except weekly advertisements are taken subject to this condition. 
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Tavrspay Evenivo ix nach Warn. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue Enoinesr, 168, Strand, 











MEETINGS NEXT WEEE. 
Tae InstirvTion oF Crvit. Encingers.—Tuesday, March 27th, at 8 p.m.: 
“The River Thames,” by Mr. J. B. Redman, M.1.C.E. 








DEATH. 

On the 6th inst., at 2, Cedars-row, Clapham, in his 84th year, Ricuarp 
Greenaway, who at the time of his retirement from active life had for 
59 years been one of the most trusted employés of Shand, Mason, and Co., 
fire-engine makers, and of their predecessor, Tilley. 
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ENGINEERS IN THE NAVY. 

Tne report of the Committee appointed by the Admiralty 
to “ consider the best means of securiug the highest mecha- 
nical skill and scientitic knowledge in the management of 
marine engines of her Majesty's ships of war, and the 
supply of engineer officers and engine-room artificers for 
her Majesty’s navy,” has just been published. The more 
important of the recommendations of the Commissioners 
were embodied in Mr. Hunt’s speech of Monday week, and 
will be found in our last impression. But the Blue-book 
asa whole contains much ing interest that it was 
of course impossible for either the Commissioners or the 
First Lord of the Admiralty to allude to. The Committee 
was appointed in September, 1875, and was composed of 
Admiral Sir Astley Cooper Key; Capt. W. M. Dowell; 
Capt. Sir J. E. Commerell; Mr, Wright, Engineer-in- 
Chief; and Mr. W. N. Covey, Chief Inspector of Machine 
Afloat, Devonport. The Commissioners did their wor 
very thoroughly, and examined sixty-eight witnesses, 
representing all the classes concerned from a post captain 
to a fitter. It cannot be , therefore, that the inquiry 
was in any sense one-sided or partial, and the report 
unquestionably meets all the facts as set forth by the 
evidence. The chief points for investigation were, the 
means adopted for supplying — to the navy, the 
grievances of the engineers, and the actual working of the 
existing system. The report of the Committee is, definitely, 
that the existing system of supplying engineers to the 
navy, and of dealing with engineers in the navy when they 
are obtained, is unsatisfactory and must be modified; the 
modifications to consist principally in giving more pay and 
quicker promotion, ineers more comfortable on 
board ship, holding out inducements to persuade better 
men to join, and using more care in the selection of can- 
didates for appointments. As we have already explained 
the way in which the recommendations of the Committee 
are to be carried out, we shall not dwell on that matter 
now. Time alone can show whether they will or will not 
dispose of the difficulties which have so long perplexed the 
Admiralty. ‘ 

If we examine Mr. Ward Hunt’s proposals carefully, it 





will be seen that they are far more revolutionary in cha- 
racter than they seem; and there is no doubt that 
the drift of the evidence given by witness after wit- 
ness was such that it was impossible to avoid the conclusion 
that a very radical and complete c is required in 
the system of obtaining and dealing with naval engineers. 
We have already explained pretty clearly that so long as 
steam power was used in the navy almost exclusively as 
an auxiliary to sails, the engine-room staff held a ve 
subordinate place. Little was expected of them; their 
duties were simple, their responsibility small. Considerable 
voyages were performed under sail, alone, the engines 
seldom being used. The machinery was not complex, the 

wer which it exerted was comparatively insignificant. 

e pressure carried in the boilers was low; and little care 
was taken to economise fuel, Under these conditions the 
naval engineer of twenty or five-and-twenty years ago was 
really very little, if at all, superior to what is known now- 
a-days as an engine-room artificer. Not one man in ten 
could take a diagram, or having taken it, knew what todo 
with it. Of course, as we have frequently pointed out, 
there were exceptions, but as a rule the engineers of her 
Majesty’s navy were hard-working, honest men, of good 
moral conduct, seldom court-martialled, amenable to disci- 
pline, loyal, and excellent hands with the hammer and 
chisel, but possessing no pretensions to scientific acquire- 
ments, and certainly not blessed with the advantages of a 
liberal education. Unfortunately, although the conditions 
under which steam was employed in our fleets underwent in 
a few years an enormous change, the theory was still held 
to be true that engines were of second-rate importance, 
and engineers took rank with their machinery. This 
absurd idea that a ship must always be a ship, and could 
not possibly be a complex piece of mechanism, depending 
for her very existence on the furnaces which glowed in her 
gloomy depths, was carried to ridiculous lengths, not only 
asre; the engine-room, but in many other departments. 
It has been stated that men have been ranked in a ship’s 
books as captains of the fore, main, and mizen tops ; said 
ship having three pole masts, and nothing resembling a 
“top” about her. Much of the old carronade gun drill 
was retained after carronades had become extinct. 
Officers and seamen, and the Lords of the Admiralty, 
united in “making believe very much” that they con- 
trolled and lived in ships almost similar to that with which 
Trafalgar was won. But the delusion has at last been 
dispelled. In the year 1855 we had in the British navy 
engines of collectively 155,000 indicated horse-power. 
In 1875 its engines represented 458,000 indicated 
horse-power ; and we shall probably ‘not be far 
wrong if we assume that there are at this moment 
afloat engines of a combined power of at least 475,000 
horses, representing invested capital to the extent of about 
£5,000,000. There is nothing to parallel this to be found 
in the records of any other nation. But the mere numeri- 
cal statement of horse-power conveys but a faint impres- 
sion of the changes which time has wrought in the naval 
engine-room. Compare the compound engines, surface 
condensers, and high-pressure boilers of the present day 
with the machinery of twenty years ago, and it will be seen 
at a glance that as the engine has risen to the rank of a 
scientific apparatus of great dimensions, taxed very fre- 
quently to the utmost limit of endurance by the strains put 
on it, so must have risen the qualifications of the men who 
are placed in charge of it. If the qualifications of the 
men have not risen, so much the worse for the machinery. 
Again, many, if not all, our fighting ships are practically 
wholly dependent on their machinery for the power of 
locomotion, Time was when a skilful captain stood on his 
quarterdeck, and by the ability with which he handled his 
sails won many a victory. The captain of a modern man- 
of-war has little to do with sails. Nothing better could 
happen to such of our ships as are masted than the going 
overboard of every stick just before running into action. 
The engineer, to a t extent, must assume the position 
at one time assumed by the captain. It was high time that 
these facts, and facts similar to these, were credited with 
their true significance. The proper position of the modern 
naval engineer has at last been defined, not very clearly, 
perhaps ; but the outlines, at least, are quite distinguish- 
able, and the result is, as we have said, that Mr. Hunt’s 
changes represent a very much more sweeping and com- 
wry "a on existing arrangements than appears at 

t sight. 

Gonak the opinions expressed by the Committee is :— 
“That the number of engineer officers in each ship might 
be advantageously reduced, and the cngee they occupy 
filled by engine-room artificers, In this opinion we are 
supported by the testimony of a large proportion of the 
witnesses we have examined on the subject.” Now let us 
see what this apparently very trifling change means. An 
engine-room artificer is, to all intents and purposes, a man 
who earns his bread by manual labour—he may be a fitter, 
or a smith, or a boiler-maker, or a copper smith. The 
theory is that the engineers carried on board ship are 
capable of performing the functions of fitters, smiths, &c., 
and they are supposed to combine this manual skill with 
considerable scientific acquirements, The evidence supplied 
to the Committee is, however, to the effect that the attempt 
to combine the two classes of qualifications is an entire 
mistake; and that, with few exceptions, it is never done. 
In other words, the best workmen among engineers are the 
least scientific and the least educated, while the attempt to 
combine in one a fitter, a blacksmith, a copper smith, a 
draughtsman, a mathematician, a linguist,and a geographer, 
is a lamentable failure. What the innocent paragraph we 
have quoted really means is, that the staff of workmen— 
that is to say, of trained mechanics who, being able to do 
but one thing, can do that thing really well—is to be 
augmented, while the number of ee is to be 
decreased. In future the engineers will direct the per- 
formance of work, which will be done by the artificers. 
Junior engineers will hold positions somewhat equivalent 
to that of foremen, while chief engineers will fill the 
office of a manager. The result cannot, in our opinion, 
fail to be this—the work done in the engine-room, in the 
way of repairs and adjustment, will be better done than 





it has been done hitherto, and the position of the engineer 
will be elevated, with very great advantage to the service. 
We have not space to deal very fully with this branch 
of the subject, but we cannot conclude without calling 
attention to the evidence of some of the witnesses who 
have spoken about the attempt to combine good hand work 
with refined scholarship. e of the difficulties standing 
in the way is, that the engineer students have not sufficient 


ry | physique to be of much use as workmen on board ship 


Constant and hard study unfits 2 man for bodily labour. 
Again, as engineers are not continually working at what 
we must for convenience call a trade, they lose their 
manual dexterity. But apart from all this comes the 
question, Why should it be n to combine in one 
man high scientific attainments with manual dexterity? 
There is no conceivable reason,,that we can understand. 
It is essentially necessary for engineers to go through the 
shops, and see how work is put together ; and they ought, 
during the time they are in the shops—say, two years—to 
be very carefully taught how to use tools; but this being 
done, they will or at least they ought to be able at any 
time to act in case of emergency. But it is not indispen- 
sable that they should keep up their skill as a workman to 
the highest point through all the remainder of their career, 
provided a sufficient number of artificers,—men who have 
nothing to do but work at a trade,—are supplied. Now this 
as we have said, is just what Mr. Hunt proposes to do. 
There are at present 170 chief engineers oe 735 engineers 
and assistant-engineers on the active list of the navy. The 
Committee say, and with truth, “So long as this proportion 
is continuad the evils of slow promotion must exist, unless 
an expensive and costly scheme of retirement be carried 
out, which we are unwilling to suggest.” Under the new 
arrangemen’; the number of engineers and assistant- 
engineer will be so reduced that promotion will become 
remanak & rapid. If the number of eligible posts available 
be smull, so will be the number of candidates for them. 
Instead of many dissatisfied engineers we shall have 
plenty of skilled and contented handicraftsmen. The 
social statu; of the engineer will be raised, and the per- 
formance of his duties will come to be looked upon as the 
practice of a profession, not as the exercise of a trade. The 
difference between the engineer and the artificer will be 
that the one must have an infinitely better education than 
the cther. But the artificer will have no more reason to 
complain that he is not an engineer than he will that he 
is not First Lord of the Admiralty. 


SIR JOSEPH WHITWORTH AND CO-OPERATION. 

For many years co-operation has been regarded, by 
certain may a economists, in the light of a system by 
which the relations of labour and capital might be ren- 
dered satisfactory. The idea involved is that the working 
man should have a direct interest in the firm employing 
him. Labour is capital of a kind, and it is argued by the 
advocates of co-operation that this particular species of 
capital can be amalgamated with capital of any other kind, 
such as money or machinery, all that is required being that 
the man should feel that he is directly contributing to 
make a profit, not only for the master, but for himself. 
Nothing more plausible has ever been advanced by the 
_ economist. It is certain, however, that the theo 

neyer been applied in practice, in this country at all 
events, with more than limited success. Co-operation has 
taken two forms. In one, the masters—in other words, 
the proprietors of some concern, such as a cotton mill or a 
coal mine—agree to pay their men, first, a fixed rate of 
wages, in a sense independent of the profits which they 

e; and, secondly, what may be termed a dividend in 
the shape of a share of these profits. In the other, the men 
become themselves the proprietors of the works, or mills, or 
mines, and in the conventional sense of the term they have 
then no masters. 

It is well known that the scheme under either form has 
not succeeded as well as could be desired; and it does not 
appear that it ever can succeed, applied in either way, 
except to a limited extent. Before we go on to explain the 
causes of failure, it will be well to define the sense in which 
we use the word “success.” Co-operation has been advo- 
eated by both men and masters, and in each’ case for appa- 
rently very similar reasons. The masters resorted to it 
almost in despair, to avoid being ruined by strikes. The 
men turned to it for very nearly the same reason. They 
also felt that strikes were pauperising them. A great deal 
has been said by amiable philanthropists about the good 
which co-operation would do morally to the men; but we 
are not aware that any manufacturers or body of workmen 
have adopted co-operation from moral or philanthropic 
motives. On the contrary, the sole object had in 
view has been the prevention of strikes and labour 
disputes, Where this has been done legitimately, co- 
operation has been successful; where it has not been 
done, co-operation is a failure. There ought to be no 
confusion on this point. We are unable at present to cite a 
single instance where thesystem has been a completesuccess, 
success being measured by the standard we have just 
laid down. When the men rejected the interference of 
masters—that is, in other words, of capitalists—they were 
not able in some instances to make a profit on their opera- 
tions, and in others the system has failed to prevent trade 
disputes. A good while a co-operative cotton facto: 
was started in or near chester. There was muc 
reason at first to believe that the speculation would be 
commercially successful, but it turned out a ruinous 
failure, principally, if not altogether, from the difficulty 
which the managers experienced in satisfactorily apportion- 
ing profits among the employés in the different depart- 
ments of the mill. It was found to be quite as easy to 
strike against the managers as it would be to strike against 
masters, so the scheme broke down. Many similar 
instances might be brought forward if it were necessary. 
More recently we have a case where a body of coal 
miners purchased a large colliery property and worked it 
themselves. The result was cial ruin; and it was 


stated that miners were paid—we suppose to prevent 
strikes—8s. to 12s. a ton for winning coal that only 
fetched from 7s, to 10s, a ton when sold, No one has 
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yet discovered any means of carrying on operations 
involving the labour of a large number of mep without 
the assistance of a manager—some one competent to 
exert autocratic authority, and having the power of 
compelling obedience from the men under him. But this 
is exactly the men’s ideal of a “ master,” and it is princi- 
pally to avoid having a master that they unite to form 
a co-operative company. Still commercial success cannot 
attend the labours of any body of men whose interests are 
to a great extent conflicting, unless they have a recognised 
and efficient system of government. The men say, and 
with trath, that it is, on the whole, better to be governed 
by real “masters” than by some one elected from among 
themselves; and they know that the advantages of co-opera- 
tion exist, practically, only in name when they are left 
wholly to their own devices. We do not assert that 
co-operation without “masters” must always prove 
unsuccessful, but we do maintain that it will never prove 
successful unless the men are content to yield obedience 
to some competent head, who will keep them up to their 
work and enforce discipline. But strikes cannot be pre- 
vented, we think, under such a system. At least, we 
can call to mind no instance in this country of any 
importance—that is to say, where a large number of hands 
were employed—in which co-operation prevented for any 
length of time the breaking out of serious trade disputes. 

That system of so-called co-operation, under which the 
men have a share in the profits of the masters, would be 
much more satisfactory if it were based on a sounder 
principle. As a rule working men are very shrewd, 
they do not believe in co-operation of this kind, and they 
can hardly be blamed. To put the matter in an intelligible 
form, let us suppose that the men in some establishment, 
no matter what, are to have 5 per cent. of the profits made 
by the firm. This dividend is paid oncea year. Let us 
suppose that 500 hands are employed. Such concern will 
be successful above the average if the net profits amount 
to £10,000 a year. Now, 5 per cent. on £10,000 is £500; 
this sum, if equally divided among the hands, would amount 
to just la piece. It might be less in some years, in 
others it might be more. We speak, however, from some 
little experience when we say that a dividend of one 
pound sterling per man all round would represent 
the result of a year’s working on the co-operative system 
in places where its success has been lauded for a few years 
to the skies. Now does any rational manufacturer or 
sensible workman suppose that it would be possible to 
secure 2 year’s immunity from strikes by promising every 
man employed a sovereign as a present, provided he did 
not strike during the year? The idea is absurd. Let 
us suppose, however, that the profit was £5 instead of £1, 
and it will be seen that the result would not be materially 
different. The sum named would not be sufiicient to bribe 
men not to strike for a whole year; and yet it would 
obviously make a frightful reduction in the capitalists’ 
share of the profits. For a month, perhaps, before the £5 
became due, there would be no strike; but the moment 
the sum was received, and the men felt that they had 
twelve weary months to pass before another £5 dividend 
would fall to their share, all restraint would be removed, 
, and they would strike if need be. If they won, they would 
’ insist on the strike in no way interfering with their forth- 
comingdividend. The shareholderswould have to make the 
loss caused by the strike good. Co-operation of this kind we 
regard as tosome extentacommercial delusion. It is possible 
that it does a little good, and it probably does help to make 
men more contented, because the upper ranks will earn a 
larger proportionate dividend than the lower ranks, and 
will therefore use their influence to keep the lower ranks 
quiet; but after all is said, we have the fact that the average 
yearly profits made in this way by each man cannot greatly 
exceed a week’s wages, and this sum is totally insufficient 
to secure harmonious relations between labour and capital. 
The obvious remedy ap to lie in increasing the 
amount of dividend available for disposition in the form 
of a profit share. But it is not easy to see how this ean be 
accomplished if the men are paid the regular rate of wages. 
The profits made, however large on the whole, must, under 
ordinary conditions, amount to a comparatively small sum 

man when divided among the workmen. The profits 
can be nominally raised to anything within certain limits, 
if wages are reduced in proportion ; but this really means 
nothing more than withholding wages for three, or six, or 
twelve months, instead of paying them in full weekly or 
fortnightly,- and this the men do not like. Ina word, 
there must always be a species of competition between 
the co-operative and the non-co-operative works. In the 
first, the men earn a given wage, and a trifling sum, the 
amount of which is quite uncertain, as a return for extra 
diligence and the avoidance of strikes. In the second, the 
men earn just the same wages and retain their liberty to 
strike, and to work lazily or not as they please. It is not 
wonderful that, under such conditions, co-operation is not 
very successful. 

Sir Joseph Whitworth has adopted a system of co- 
operation which, although not freefrom grave defects, seems 
to us to avoid many of the objections which we have just 
pointed out. When men combine without masters they 
come to financial destruction; and yet they have little or no 
temptation to co-operate with masters who represent the 
entire capital invested in a manufacturing establishment. 
Sir Joseph Whitworth alluded, at the anoual dinner of the 
London Association of Foremen Engineers, given last 
Saturday at the City Terminus Hotel, to the arrangements 
he has introduced. Three years ago he converted his 
own business into a limited liability company under the 
Act, but he did not go co the public for shares. These are 
all held, save 8 per cent., by Sir Joseph himself, his fore- 
men, and certain others in his employment, twenty-three 
in number. “The shares, £25 sale were offered, as many 
as could be taken, to the foremen, draughtsmen, clerks, and 
workmen. For the workman who has not the means 
to buy shares, arrangements have been made which, 
I believe, will solve some of the difficulties 
between capital and labour. When the workman who 
intends to save receives his wages he deposits with 
the clerk appointed what he thinks fit, This money 
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is employed in the concern as capital, and what- 


ever dividend is paid to the shareholder the workman 
is paid for his deposits in the shape of interest on them. 
1t has been said that these terms are more favourable to 
the workmen than to the shareholders; but the share- 
holder provides only capital, and, as the workman devotes 
both his labour and his capital, the terms ought to be 
more favourable. 1f the workman, from sickness or other 
cause, wants to withdraw what he has deposited, he can, 
by giving three days notice, receive one-fourth, six days 
notice one-half, and twelve days notice the whole of what 
stands to his credit. When a workman leaves he must 
withdraw his deposit, and if he holds shares he must sell 
them to the company at the price he paid for them.” 

It will be seen that we have here something very 
different from the co-operative schemes whose working we 
have criticised. The controlling element, in other words, 
the master, remains. He holds the reins and directs 
operations, and in this respect the system is without any 
analogue in the co-operation of men alone. Again, the 
men all receive a share of the profits; but this share is not 
paid them in the shape of a small yearly sum as a reward 
for diligence, but as profit earned by them on invested 
capital. It is, in short, a combination of two schemes, and 
is free in great measure from the defects of both. The 
weak points are that the sums invested by many of the 
men must—at first, at all events—be far too small to 
give them any real pecuniary interest in the company; and 
Secondly, that the men, if they feel disposed to strike, have 
nothing to prevent them. In process of time, it is pro- 
bable that by a species of natural selection only the thrifty 
men will remain in the employment of Sir Joseph Whit- 
worth and Company, and these men may easily acquire, 
we should imagine, a really substantial interest in the 
concern, and strikes would then become impossible. We 
hesitate to pronounce Sir Joseph Whitworth’s scheme as 
certain to prove successful; but we have no hesitation in 
asserting that it is one of the best co-operative schemes 
ever devised. We shall watch its development with care ; 
and we heartily wish that Sir Joseph may have all the 
success which he seems to deserve. 





THE REGISTRATION OF TRADE MARKS. 

Aw advocate urging his client’s case before the Court, and a 
member of the Government answering a troublesome question 
from his place in the House, are by universal consent permitted 
a considerable latitude of speech. Should they, however, abuse 
it either by the use of shallow arguments, or by adducing facts 
which rest on no sound basis, there is a sure Nemesis awaiting 
them. This is especially the case when a member of the Govern- 
ment, for the sake of achieving a momentary triumph over a 
member of the Opposition who puts an awkward question, is 
tempted to give an answer which will not stand the test of facts, 
and the hollowness of which is sure to be exposed the next 
morning. These remarks apply with singular force to an 
answer which the Attorney-General gave in the House of Com- 
mons on Thursday fortnight, when Mr. Muntz asked him if his 
attention had been called to the case of “ Barrows v. the Regis- 
trar of Trade Marks,” reported in the Times newspaper of the 
2nd of March, in which the Registrar had declined to register 
trade marks proved to have been the property of Messrs. Bar- 
rows for upwards of thirty years; and whether the Registrar 
had power at his own option to remodel trade marks which had 
been used for many years, or to refuse to register them? The 
Attorney-General replied “that he had read the report referred 
to, but it was not correct that the Registrar declined to register 
trade marks proved to have been the property of Messrs. Bar- 
rows for upwards of thirty years. The Registrar did register a 
number of trade marks, consisting of figures and words, and 
letters, and combinations of figures and words, or figures and 
letters, to which Messrs. Barrows laid claim, and which belonged 
to them exclusively. But, in addition to that registration of 
trade marks just mentioned, Messrs. Barrows demanded the 
registration, as separate and independent trade marks, of marks 
consisting of the figures, words, and letters above mentioned, in 
combination with figures, words, or letters, which had for years 
been used by the whole iron trade in common. The Registrar, 
being doubtful whether he was justified in registering the marks 
last alluded to, applied for instructions to the Commissioners of 
Patents, who directed him not to register without the order of 
the Court.” In reply to the remaining part of the question, he 
begged to say “that the Registrar did not claim at his own 
option to remodel or refuse to register trade marks which had 
been used before the passing of the Act ; but in case a question 
of difficulty and nicety arose, as to whether a trade mark is such 
as he ought to register, he applies to the Commissioners of 
Patents and acts according to their directions.” In another 
column will be feund a verbatim report of the judgment in 
question, from which it will be seen that the Registrar had 
“ declined to register trade marks proved to have been the pro- 
perty of Messrs. Barrows for upwards of thirty years.” That 
was the very reason, and the only reason, why the matter came 
beforethe Courtatall, With reference to Messrs. Barrows’s demand 
to register, “as separate and independent trade marks,” marks 
consisting of certain undoubted private marks, in combination 
with symbols which had been used by the whole iron trade in 
common, the Attorney-General is not in accord with the state- 
ment of the case as given in Vice-Chancellor Malins’s judgment. 
As a matter of hard solid fact, the Registrar, instructed by the 
Commissioners of Patents (the Attorney-General himself being 
one), was ready and willing to register one of these combinations, 
but only one, at the applicant’s discretion. Messrs. Barrows 
could have had “ BBH crown,” “ BBH horseshoe,” “ BBH crown, 
horseshoe,” or anything they liked, but they could not have 
more than one combination. The logic of this it is difficult to 
see, for once admit the principle of registering marks, parts of 
which consist of symbols confessedly common to the trade, it is 
excessively difficult to see on what principle registration can be 
confined to a single mark for each applicant. In truth, the 
Registrar’s case was of the very weakest, and his counsel 
devoted about three-quarters of an hour to an argument show- 
ing that if marks containing any common parts were put upon 
the register, the owners could in time come to acquire a sole 
right to those common parts. But Mr. Rigby forgot all the time 
not only that the Registrar of Trade Marks was ready to regis- 
ter such a compound mark for Messrs. Barrows, but that he 
had actually already registered such marks for other parties. 
We have also to find fault with the concluding part of the 
Attorney-General’s answer. By the 18th Rule under the Trade 
Marks Registration Act, the Registrar has the undoubted power to 
“ remodel, or to refuse to register trade marks.” That-rule pro- 
vides that “where each of several persons claims to be registered 
as proprietor of the same or a nearly identical trade mark, in 








respect of the same goods, or goods belonging to the same class 
the Registrar shall use his discretion as to registering all or any 
such trade marks, either unconditionally, or on the condition of 
such variations (if any) or otherwise, as he thinks fit.” The 
second section of the Act of 1876 expressly provides for 
those cases in which trade marks used prior to the passing of the 
Act of 1875 have been refused registration by the Registrar, In 
the face of this it is difficult to see how the Attorney-General can 
maintain his ground. Perhaps he meant to say that the “ Regis. 
trar”’ had no such power as was alleged, but that the real autho. 
rity was vested in the “ Commissioners of Patents.” If that be 
so, would it not be well to pass a new Act directing the substitu. 
tion of the words “ Commissioners of Patents,” for “ Registrar 
of Trade Marks,”’ wherever they occur in the Acts and rules now 
in force. In this manner the réle defacement which has been 
played by the present Registrar would be complete. The inten. 
tion of the Act was, however, obviously, that there should 
be a “Registrar” who should be something more than a 
record clerk, or else why was the office strengthened by 
the appointment of a barrister at a salary of £600 a-year, as 
Deputy-Registrar? This mixing up of the Registrar with the 
Commissioners, two of whom are judges, and the other two 
law officers of the Crown, and therefore liable to be called upon 
to hold briefs on behalf of the Commissioners, has gone a great 
deal too far, It is a highly inconvenient practice so far as the 
public are concerned, although we can easily understand that it 
might suit the case of a hesitating Registrar. 


ROLLING FRICTION. 


Since the period, now somewhat remote, when Coulomb 
determined that the resistances to rolling of cylinders upon a 
plane vary directly with the weight of the rolling cylinder, and 
inversely as its diameter, but little has been added to our know. 
ledge of such resistances, or of the relations which these maintain 
with respect to the hardness, and other physical properties, of 
the rolling body and those of the plane on which it rolls; and 
yet, ,during the interval which has elapsed since Coulomb's 
experiments, a wider and more important field has opened before 
the physicist and engineer, demanding a complete knowledge of 
the laws of rolling friction than ever was before presented in 
practice, by the wide extension of the railway system. Amongst 
practical mechanics it can scarcely be said that, up to a compara- 
tively recent period, avy satisfactory reason had been rendered 
by the physicist for the existence of rolling friction at all, or in 
what that friction consisted. It was seen, in a somewhat con- 
fused and dim way, that there must be some point of connection 
between it and ordinary sliding friction—the laws of which had 
beenalready tolerably well ascertained; but why there should beany 
friction at all, of the nature of sliding friction, between a cylindrical 
roller and a plane on which it rolled, especially in the case of 
rigid bodies, was not enunciated with any degree of clearness, 
although the fact long observed, that the more rigid the two 
bodies were the less was the amount of rolling friction, might 
have earlier led the way to more exact knowledge. The whole 
subject has, however, lately had a flood of light thrown upon it 
by the experiments of Professor Osborne Reynolds, F.R.S., of 
Owen's College, Manchester, and by the lucid and valuable paper 
“On Rolling Friction,” published in the “Transactions of the 
Royal Society,” in which his results are embodied, The paper 
itself is of too closely reasoned and connected a character to 
admit of any useful compression in our pages, and we must 
refer our readers, and especially those who are interested in the 
wear and tear of rails and wheel tires, to the paper itself— 
contained in the “ Philosophical Transactions for the Year 1876,” 
part i., p. 155—read before the Royal Society, June 17th, 1875. 
The key-note of the paper, and what we think is to be justly 
regarded as a difscovery first clearly made by Professor Reynolds, 
consists in his p ointing out that rolling friction is, in fact, but a 
concealed case 0 sliding friction—that it consists in the slip or 
rub that takes place differentially between the surfaces of the 
roller and the plane on which it rolls, arising from the compres- 
sion and the temporary deformation that take place at the sur- 
faces of contact of the roller and body on which it rolls. Were 
the rolling and the rolled on bodies absolutely rigid, no such 
thing as rolling friction could exist. Professor Reynolds has 
with admirable lucidity developed the various conditions depen- 
dent principally upon the relative compressibilities of the mate- 
rials of both roller and plane, and on the diameter of the former 
which vary the amount of slip, and has pointed out and explained 
some singular and, at first sight, anomalous results, arising from 
the application of unguents to the roller and plane. He has also 
shown very clearly the close connection that exists between the 
causes of rolling friction and the slip of belts and bands trans- 
mitting work. He also points out how his investigations directly 
bear upon and explain the great disparity which practice has 
shown to exist between the wear of rails and tires of wrought 
iron and of steel—a difference far greater than can be accounted 
for by the mere difference of Rardness in the two materials 
His paper may further commend itself to’the practical engineer. 
by the fact that there is not a single algebraic symbol to be found 
in it. In its terse and close reasoning it is a good example— 
rare in our days—of that method of sound reasoning in ordinary 
language, based upon experiment, employed by the school of 
physicists of a past generation, now passed away, amongst whom 
$. Gravisand, Muschenbroeck, and Robison were _ brilliant 
examples, 


THE BLUE GLASS MANIA. 


An American general, Pleasonton by name, having recently 
started the theory that blue glass performs certain astonishing 
sanitary duties, and the good people of the United States being 
in want of a new sensation in the health line, an astounding 
demand has sprung up for blue glass, whch has taken the 
glass makers of the States by surprise. They have been almost 
paralysed with delight, the only drawback being that they are as 
yet quite unable to compete with the demand made upon them. 
‘An American contemporary says :—“ The sudden starting. up of 
a demand for the article a few weeks ago found our markets 
practically empty, and the only hope of a fresh supply dependent 
upon a sailing vessel which had sailed from Belgium with some 
on board, but which, in the ordinary course of events, could not 
reach this country for probably a month. But the demand had 
to be satisfied. All the blue glass in the warehouses was quickly 
sold, prices advanced from 50 to 100 per cent., and, as the people 
who were buying it had to be supplied, and that immediately, 
and at any cost, our enterprising window glass manufacturers 
at once essayed the novel task of making blue glass for the 
American market. At Pittsburgh several factories are at work 
on the cerulean article, and sending their goods as rapidly as 
made to western cities. The New Jersey window glass factory 
at Glassborough is making almost as much blue glass as ordinary 
glass now. The demand for it is described as persistent and 
most exacting.” There is probably no truth in the rumour 
that a statue in blue glass is to be set up to the General. We 
fancy that a sufficient quantity of the “ cerulean article, 
as our contemporary gracefully terms it, is not available at 
present. 
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THE NEW eatenie <7 BREECH- LOADING 


We give herewith the details of a trial recently made of two 
new breech-loading guns, constructed by the Elswick Ordnance 
Company, and already described partially in our impression for 
February 23rd, It will be seen that very high velocities and 
other remarkable results were obtained. The 12in. gun of 39 
tons is best dealt with by comparing it with our 38-ton muzzle- 
loading gun. This latter was fired at Shoeburyness early in 
last October, when it penetrated No, 40 target, then consisting 
of 194in. of iron and 10in. of wood (vide Enarnrer, October 20th, 
1876). On this occasion the velocity was under 1450ft. a 
second. The calibre being 124in. and the weight of projectile 
812 Ib., the total work stored up is 11,888 foot-tons, and the 
figure per inch circumference 301 foot-tons. The last round at 
Elswick with the new breech-loader had a velocity of 1615 feet 
per second, which, with a projectile whose weight was 700 Ib., 
gives a figure of about 12,660 foot-tons, or 336 per inch cireum- 
ference, which would enable it to penetrate 1}in, deeper in iron 
than the 38-ton gun, at the expense of 1 ton excess in weight on 
the gun, and 50 1b. more powder. It will be seen, then, that 
this is one of the most powerful guns existing at present. The 
pressure to which it has been subjected by firing is but moderate 
—namely, 18°7 tons. The most important question just now, 
however, is the closing arrangement of the breech. With large 
breech-loading guns this matter has always proved to be trouble- 
some, 

Colonel Wilhelmi, of the Imperial Royal Austrian Marine 
Ordnance Corps, in a report, otherwise favourable to the breech- 
loading Krupp system, wrote: “Krupp’s cylindro-prismatical 
wedge, with Broadwell ring, the best breech apparatus known 
up to the present time (1868, but quoted again in the special 
War-office report of Colonel Reilly in 1872], requires for its 
manufacture uncommon mechanical appliances and great tech- 
nical skill. The wedge, the ring, the gas escape 
plate, of one breech piece and gun cannot at once be used for 
another gun, ‘ Some parts, especially the Broadwell 
ring, are subject to the weakness of losing immediately by rough 
handling those properties without which they do not act.” We 
think it will be clear to our readers that the Elswick system of 
closing the joint with a steel cup, which is capable of allowing 
for slight variation by a certain amount of spring, is not open to 
these objections, and keeps in the gas much more completely. 
The method of opening and closing the breech is very good, but 
the steel cup is the feature to whic’. we would specially call atten- 
tion. Althoughit has not yet been brought before our own Govern- 
ment committees, inasmuch as they have declared themselves 
decidedly in favour of muzzle-loading guns, we have reason to 
say that it is highly thought of in the Royal Arsenal. We would 
only add, before submitting the details of the experiment, that we 
trust that our Government will seriously take up the question of the 
breech cup for imparting rotation to the projectile instead of the 
studs now existing in the service. The latter both weaken the 
projectile by necessitating not only a number of undercut holes, 
but, what is much vorse, undercut holes wedged tight by gun- 
metal under hydraulic pressure, this gun-metal being the medium 


R.L.G. powder the velocity is found to be about 1600f+., while 
the pressure only reaches about 13 tons. After every round 
the action of the cup was found to be perfect, while the gun was 
eponed and closed with the greatest ease. Three rounds were 
then fired from the 12in. breech-loading gun, with the following 
results :— 

Round 1.—Charge, 1601b. pebble powder. Velocity not 
obtained this round, one of the wire screens having been destroyed 
by the powder gas. Pressure on A crusher at top of chamber, 
15°0 tons; pressure on B crusher at bottom of chamber, 15°1 tons. 

Round 2.—Charge, 170 1b. pebble powder with lubricator, 
Instrument 135, velocity =1555'9ft. Instrument 136, velocity = 
1560°6ft.; muzzle velocity = 1563ft.; total energy at muzzle, 
11,855 foot-tons; energy per inch of circumference, 315 foot- 
tons; pressure at A, top of chamber = 17'1 tons; pressure at B, 
bottom of chamber = 18°3 tons, 

Round 3.—180 lb. pebble powder with lubricator. Instrument 
135 (on account, probably, of the very bad weather, this instru- 
ment failed to give a reliable determination, the velocity indicated 
being much higher than was probable). Instrument 136, velocity = 
1609°1ft.; muzzle velocity = 1615ft.; total energy at muzzle, 
12,656 foot-tons; energy per inch of circumference, 336 foot-tons ; 
pressure at A, top of chamber, 18°6 tons; pressure at B, bottom 
of chamber, 18°7._ The breech mechanism worked perfectly, the 
breech being easily opened without assistance of any sort, by one 
man, and with great rapidity. The escape of gas was entirely 
prevented. On a previous occasion, and with a different brand 
of pebble powder, mean velocities of 1606ft. and 1650ft. were 
obtained, with charges of 170 1b. and 180 1b, respectively, corre- 
sponding to total energies of 12,516 foot-tons and 13,211 foot- 
tons, or to 332 and 351 foot-tons per inch of circumference. 

The engraving page 200 shows the proportions and the system 
of mounting the 12in. breech-loading gun, but the details of the 
breech mechanism cannot be seen beyond the handles for securing 
and releasing the breech-piece, which is here shown closed. 








LETTERS TO THE EDITOR, 
(We do not hold ourselves responsible for the opinions of vur 
correspondents, 





MARINE PROPULSION. 

Smr,—Slip is so inseparable from the propulsion of a vessel 
| that of the effective engine power driving the vessel, one-half goes 
| to drive the slip-water, the other half the ship. For if we suppose 
| a plane area to represent the midship section to be driven, and an 
| equal plane area the propeller to be used, by thrusting back the 
| propeller for, say, 1ft., a propulsion of Gin. would be effected, 

whilst the propeller would have a backward effective thrust of 
| Gin,, reckoning from a fixed point, This shows at once that the 
| power was equally divided between the thrust and the propulsion. 
| Reducing the supposed inidship section one-half, and retaining the 

same propeller, a thrust of 12in. would now produce a propulsion 
| of Sin., with an effective thrust of 4in., say a slip of 33 per cent. 

By stili farther reducing the resist to the midship section, this 
| time by adding a wedge-shaped bow, the propulsion for another 
| thrust of 12in. might be llin., whilst the effective thrust was but 
| lin., this being a slip of 8 per cent, 

















completely change the meaning of what I said, and I shall there- 
fore feel much obliged if you will kindly allow me space to correct 
same. According to your report I said:- ‘The granting of com- 
pulsory licenses was obstructing industry and progress, whereas 
compulsory working would compel the patent take definit 
active measures,” I of this I said:—‘‘That compulsory 
granting of licenses is intended to prevent a patentee acting the 
dog in the manger, and thus obstructing industrial progress, 
whereas compulsory working is intended to compel the palates to 
take undefined active measures, and just because these measures 
are undefined the clause is liable to give a great deal of trouble and 
cauee much litigation.” I also stated that all inventions took some 
time to introduce, but particularly inventions used by brewers and 
railway companies would take longer time than three years to 
introduce, because they were the most conservative people I knew, 
and very slow to adopt new inventions, LEWIS OLRICK. 
27, Leadenhall-street, E.C., March 2l1st, 





Si1n,—At the last discussion on the above bill at the Society of 
Arts, I proposed the following resolution ;—‘‘ That a sufficient 
Patent-office and staff should be established before it is attempted 
to put the proposed new Patent Law into operation, and that unless 
this is done the provisions of that Jaw cannot be properly carried 
out.” All present seemed to see the necessity for a proper Patent- 
office at some time or other, but the resolution was negatived on 
the ground that it would cause too great a delay in bringing the 
Act into operation if it were to be deferred till the prop Patent- 
office was established. In other words, the Patent Bill is regarded 
by some sanguine spirits as such an inestimable blessing to in- 
ventors, that it will be better to try to work it somehow or any- 
how, than to defer the working for a month or two while provision 
is being made for doing it as effectually as possible, I fear that if 
the existing law should unfortunately be superseded by the pro- 
posed law, inventors will find that they have exchanged King Log 
for King Stork. Iam amazed that they should regard with favour 
a bill which begins by providing a series of nice little lawsuits 
for applicants for patents, which maintains the present exorbitant 
and unjust third and seventh year’s stamp duties, and which ends 
by providing that the patentee shall, if the Commissioners think 
fit, be made to pay for the printing of his specification. 

Two things seem clear, viz.: (1) That the new Act could not be 
properly worked without a proper Patent-office; and (2) that 
judging from the masterly inaction of successive Governments, 
with regard to Sec. 4 of the Patent Law Amendment Act, 1852, 
unless it be made a sine qué non to the passing of the bill, that the 
new Patent-office shall at least be begun before it is attempted to 
put the Act into operation, it will not be begun for years, perhaps 
not at all, and that the administration of the patent law will 
continue to be carried on in the grudging “‘ penny-wise-pound- 
foolish” principle, which is daily coming more and more into favour 
with the powers that be. The section above referred to provides 
that, ‘It shall be lawful for the Commissioners of her Majesty’s 
Treasury to provide and appoint from time to time proper places or 
buildings for an office or offices for the purposesof this Act.” 
Sec. 50 of the poet bill provides that, ‘‘The Treasury shall 
provide proper buildings for the Patent-office and the purposes of 
this Act.” Your readers will observe that neither section says 
when the Patent-office is to be provided. Since 1852 there has been 
nothing to prevent the Treasury from acquiring a site, as any rail- 
way company would do, and building a Patent-office thereon. 
“* How not to do it,” seems to have been their study, however; 
and judging of the future by the past, I think I am justified in 
assuming that the chances of sec. 50 being carried out are some- 

















by which the pre rjectile receives both direction and rotation. At each of these efforts a reduced thrust power would be | what remote. H. H. Mcrpocu, 
Studs slightly interfere also with penetration. : May we not hope, required, but at the same time the work of propelling the midship Staple Inn, March 15th. 
therefore, that so natural a step as the substitution of a copper | section would be equally divided between driving the slip-water 
cup for imparting rotation for the present gas check may shortly | and driving the ship. Could we foresee the slip due to a certain SOUND DIAGRAMS. 
be accomplished / propeller driving a certain vessel, we might predict the revolutions est Nin ceateateetliaelt steneeaiele ati 
The dimensions of the two Armstrong guns are as follows -— | that would result from a given engine power on the propeller in Wale = Cha daweudte of Pig earnest oad sae ae Sem ai 
Calibre 4-78in ; Lin. chosen, but as this is out of our reach, all we can do is to assume f 8, a. but it is not I dt bt ai f & fine 
ene of gun TREE. cai ike. deck tan 282in. from experience a probable slip, and from it to deduce the resulting pie; ie ap ‘ * re? vad 50.) > TRADAGOR 60 CRSA & pW, bite Like 
Length of bore 104Din. or 22 calibres 264in. or 22 calibres. | revolutions, rom an instrument made in a very temporary way, something like 
Weight of gun. o66wh.. 4c) cc te LY ee Taking a cubic foot of sea water at G4}lb., the pressure per Mr. Twisley’s, which were seen by my friends, and some of them 
Weight of projectile 33 Ib. , 700 Ib. rai: . 644 x of not understanding the matter, thought the diagrams were produced 
Description of rifling .. Polygroove.. «. «+ Polygroove. square foot on a propeller driving it would be, per second ~*~ by sound. I intend to make an instrument which will, I think, 
re Increasing from zero to f [creasing from 1 Sta c cine 29 draw these diagrams more correctly than has hitherto been done, 
ch of ditto.. Stein 40 aadites “i a= =» tol i as 2g itself inehow te came value as the weight of the water, | but what I have done so far is not new. 
Number of grooves .. 27... «1 «. + “4 ©. . Onerfifth of ¢ e indicated pase vane would be ample allowance la tea Re fp peat PR ERE 
The arrangement of the breech-closing mechanism is the same | for friction of an ordinary engine driving the vessel. Then the . 
in both guns, differing only in dimensions, It follows the pattern | effective horse-power would be—indicated horse-power x 4. phar emp (eens oF re JOINTS. 2 
adopted in the French marine as far as the form of the breech- Let W = mean combined pressures on pistons in lbs, Srr,—I have examined the experiments made by Mr. Longridge 
aes ck aaienintinie. -ilnhitetie td rithdrawing! it S = stroke of engine, for one revolution, in feet, on boiler plates and rivetted joints which appeared in your 
screw and the mode of securing, releasing, and with g “4 - 4 > 
are concerned ; but differs materially in the arrangements for 8 = pitch of propeller, in feet, impression on Feb. 23rd last, and was somewhat startled with 
— eee outta cane sana - ie . The ies a = area of propeller race in feet, z= Mr. Longridge’s deductions from those experiments, which he 
Shea ina weal cup attached > and aapporest by the end of tbe | ‘Then E = elotive pressure in driving slipwater =» WX 4 | betes on the ratio ofthe srength of the joint to the strength of 
breech screw. The supporting surface is slightly curved, and Exs represented by 100, and the strength of the former is given in the 
when the body of the cup is acted upon internally by‘ pressure P = do, on propeller race = So Tor L covel. of GSS tkbae on thia supposition. 
of the gas, the rim expands, and fitting tightly upon a copper P P Peep How much more satisfactory it would have been if, instead of these 
> ring rolled into a groove in the cup chamber, forms a perfect o7 ean foot propeller race useless values, he had given the actual breaking weights in each case 
joint against any escape of gas. When the pressure of the gas | in pounds instead of going to the useless trouble of calculating useless 
; is withdrawn, the gas-check cup frees itself by its own elasticity, ( P y = feet run by propeller per second | pre Berea is impossible to obtain the actual breaking stresses 
t and the breech-screw is withdrawn with perfect ease, This a being companed with CUkiiee fer CaiteY bell east eee ems 
l arrangement has been subjected to the tests of practical working ( 3 y x 60 = feet run by propeller per minute | the peresutege system, will not allow ‘af tas dotapatlacn Wnlnes 
3 by Sir W. G. Armstrong and Co., and also by the {talian Govern- @ all the elements of the materials used and the dimensions are of a 
’ ment, who, having fired over 500 rounds from a12 cm. gun a(? ae Inti t 1 bie similar character. § 
1 of this description, manufactured for them by Sir W. G. Arm- | 40 ( ~ ) x OU = revolutions of propeller per minute, To elucidate this it will be best to employ the symbolic method. 
- strong and Co., subsequently ordered a considerable number of Ter Se Therefore, let P = the pitch of the rivets, d = the diameter of the 
y guns of the same calibre. The projectiles used were fitted with Taki tual be isiaaitaes iy 1 1s rivets, ¢ = the thickness of the plates all in inches, and also let s 
f a copper ring at the rear, which, being expanded into the rifling Gla’ salinities, sooo oP coR2 er was 15 percent. | be the resistance of the rivets to shearing per square inch of 
a by the gas pressure, gave the necessary rotation, and at the 96in, vinden’ wera — 10°74 Ib \ aft. stroke. section, n the tensile strength of the solid plates per square inch, 
. een ie cae coed I f In. cylinder, h pressure -) and m the tensile strength of the plates between the rivet holes 
t same time perfectly closed the bore against the passage of gas. | propeller, 18ft. diameter ; pitch, 26ft.; registered the probable fte: bi drill a rivetti each’ all 
A slightly projecting band at the front end of the projectile, | yeyolutions : alver oy die = 31416 ‘’ Tivetting per square inch, all in 
carefully turned to fit easily into the bore, supported the pro- G0? x X 242 _ ggyay 967 3.x 1074 _ org pounds, and let ¢ = , a : 
jectile at that end. 6 en ae (P +O ten == —. 2. ; (1) 
y The trials commenced with the firing of the smaller gun of we aul + 77740 = 146170. . 4 
s 476in. calibre, and had, for their object, to show the ease with S$ = Sit pe . - p= 8 +d (2) 
B which the breech-closing mechanism could be worked, and the § = 26ft., and sli lati a ‘ “tm Paeht Yo. 8 
a efficiency of the gas-check, and also to prove the high velocities ; 18? ‘ i Paerevvennpen oh 5 poncent.eSiS0re This will evidently give us the pitch in inches for the strongest 
e that could be obtained with a gun of comparatively light weight. a = ———. = 2545 square feet, single-rivetted lap joint neglecting the friction of the plates caused 
st Round 1.—Charge, 7}1lb. pebble powder, with lubricator ; fw sch by the grip of the rivets, and the strength of the solid plate ag be 
LS length of chamber, 11°42in.; velocities taken with two Boulenge’s | ppen B= "Y_*% = 58470 be PE FETT RS IE ON TO © 
r instruments : instrument 135 velocity =1507'2ft.; instrument bs 2 2 ae but the strength of bord ye between the rivet holes will oy 
) 136 velocity =1497'6ft.; muzzle velocity=1507ft.; pressure on P= x = 156500 Pp, Al ee ER try > be : 
is chamber, 74 tons per square inch, or about 1200 atmospheres. slip per revolution of propeller . and the strength r the rivet will be 
at Round 2.—Charge, &c., same as in first round ; instrument P\} <= p r BE Sigenrg! 0 igig odd gbgo igilto sigs 
1e 135 velocity=1477-0ft.; instrument 136 velocity=1473'1ft.; And ( = ) x 60 = 57°2 revolutions per minute. 4 ( 
4 muzzle velocity =1481ft. ma haar -s we oo. to ao the a joint ~ eee ace 
” i » ji eir point of ru ‘ 
Round 3,—Charge, 7] lb., same as in first round ; instrument | 4744 the vessel been moored to the quay whilst the engines were ever thé seonainteh rs Scolari Cat tite cham atiateinas 
‘4 135 velocity =1479'5ft.; instrument 136 velocity =1473'1it. ; : : q pe , 
le le volocéis = 1485 running, the whole engine power (W x #) would have then been Ptn:(P —d)tm::100:2 
muzzle velocity = 1482ft. J acting on the slip-water, and the revolutions would then become : ° POG fe ee 
y; Round 4,—Circumstances as before, but charge increased to if = Cr v3 
: ; : , E=W x #= 116930 or Ptn:—— 8 77100: 0 
rs 8 Ib. pebble powder, without lubricator ; instrument 135 velocity, Exs 4 
1e not taken—instrument working badly ; instrument 136 velocity P= Sin this case) > 35980 5 100m P—d 
k =1537'5ft.; muzzle velocity = 1544 ft. P\h (in case) S$ Motiogp ia Gite Sn © (6) 
as Round 5.—As before, but charge increased to 8} Ib., pebble And ( - ) x 60 = 27°5 revolutions per minute, and substituting the value of P from (2) into (6) we have 
'y powder ; instrument 135 velocity, not taken—instrument work- YS x 
r'y ing badly ; instrument 136 velocity =1548"4ft.; muzzle velocity 8 x = 100m x ai: gaps eetg ain ad, 
id = 1555ft. The relation of slip and propulsion is ably and clearly gone into nm “44 4tm 
2 Round 6.—As before, but charge increased to 841b. pebble by fools Bene :  Serppaepemenene chapter on Wins = d@s 
fs ye : A Vv Mare . as 
” Powet: The velocity was, not, obtained this round, the shot ncn Mr. Longridge seems not to be aware that P depends on the 
g having failed to cut the wires in the second screen. It may be THE PATENTS FOR INVENTION BILL, 1877, value of 3 as wellas the value of d, and even when sis constant 
a noted that with the above charge of 7} 1b. pebble powder, the S1r,—In your report of the meeting on the above subject at the | the percentage x on the value of m, which must vary with 
mean velocity 18 about 1490ft., with a chamber pressure of about Society of some discrepancies have occurred in the remarks I | the quality of the plate, although # may remain constant, which 
74 tons per square inch, or 1200 atmospheres, With 74 Ib, 








made when moving an amendment to the third resolution, which 


shows clearly that comparing experiments on rivetted joints in the 
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the experiments of the late Sir William 
As a numerical test of this, let all the values except s be consi- 
constant, n = 52486, m = 41590, t = }in., d = fin., and ¢ 
= 311416, oo for s = ans the regen ef of a rivets 
employed by Mr. Longri as given on page 36 of his report, being 
the mean for drilled and punched plates, we have by (7) 
a = 42°431 per cent. 
For Sir William Fairbairn’s rivet iron s = 50000 gives 
2 = 46°448 per cent. 
For steel rivets s = 55000 gives 
x = 48°69 per cent. 

But as m was no doubt greater as com with » in Sir William 
Fairbairn’s experiments than in those of Mr. Longridge, the value 
ef x for the former would be increased, whilst that of the latter 
would be decreased. 

Thus, the value of m ing to Sir William Fairbairn in his 
experiments on good plates was , which will give 

x = 51°31 per cent. 

These examples show the percentage comparison to be wrong and 
worthless, since the process may show the appearance that bad 
plates equal ones. 

The women Lear ge is taken from page 125 of THE ENGINEER, 
for F last, which I have com with the report of 
Mr. Tougrdge, and found they :—“*It therefore appears that 
for wont ——— of mw P ace din. ae art oA high- 
pressure, proportioned and strongest joint is the butt join 

chain rivetted,’ with rivet holes drilled jin. diameter and 2}in. 


pitch, the stren; of which may be approximately estimated at 
75 cent. of the tensile stre: of the plate.” ‘ 

is is a ing statement; for, in the first place, the joint 
is badly ioned, and the rivets are small for a joint l4in. 


thick, and a butt joint such as this appears to me a waste of 
material and ill-adapted for boiler p' being practically four 
joints instead of one well-proportioned double-rivetted lap joint. 
Now this experimental joint was well crossed seven holes, and the 
percentage of joint tc solid plate was found to be 747, but there 
are not any experiments given with double-rivetted lap joints 
crossed at all; yet we find without crossing joint the percentage 
comes up in two cases to 66°1, which ap to me certain 
would have exceeded the 70 claimed for it by Sir William Fair- 
burn, if the joints had been properly , and probably would 


have equalled Mr. Longridge’s final butt joint, and more especially 
so if the materials ened hat boon of quality. 

As to single-rivetted joints properly crossed, we have Mr. Long- 
ridge’s experiments coming up as high as 54°7 for }in. plates; and 
had the rivet iron and iron of the plates been of eae quality, the 
value of single-rivetted joints, taken along with the solid plates in 
the shells of steam boilers when properly . Would have ex- 
ceeded the 56 per cent. claimed for such joints with good sound 
material by Sir William Fairbairn. Tuomas BaLpwin, 

50, Cedar-street, Waterloo-road, Manchester, 

March 19th. 





SNOW AND TELEGRAPHS. 

Srr,—An abstract from your valuable paper septng in the 
Standard a few days since under the above heading, suggesting 
“That the telegraph engineers have a great task before them in 
devising some remedy whereby the break-down of be ee ies, 
and thereby the wires, may in the future be avoided,” will you 
allow me through your medium to suggest the simple = of, 
instead of using telegraph poles from common wood, scaffold poles, 
and such like, in many cases tops of trees on account of cheapness, 
only the best red fir poles with natural butts be used, which, when 
me creosoted, it has been proved, will stand a great amount of 
strain, even in countries where snow falls at times to the depth of 
some feet. A Non-BELIEVER IN CHEAP ARTICLES. 

London, March 20th. 

MACHINE PUDDLING. 

S1r,—Under this head it is stated in your last issue that, ‘‘ The 
economy of Mr. Smith-Casson’s method consists in the great saving 
of coal—20 cwt. to a ton of iron produced, &c.” Now in a large 
tin-plate works in Monmouthshire, using best materials, making 
first-rate quality, and producing 700 tons puddled iron every four 
weeks, 20 cwt. coal is the average quantity of fuel per ton of 

ed iron turned out. Wherein “ consists the great saving of 
coal’ The reduction of fettling claimed not b-ing given, we cannot 
com But with regard to the output of 37 tons iron per week 
for four puddlers, four underhands, and an extra man—which we 
presume means one on each turn—i.e., ten hands per furnace, 
gives 3°7 tons per hand. Taking last month’s work we find hand 

ing furnaces average 14 tons each for two puddlers and two 





underhands, or 3°5 tons per hand. In favour of Mr. Smith- 
Casson’s method, 0°2 tons per hand employed at furnace, The 
common iron works use less coal per ton of puddled iron produced, 
and the weight of iron per furnace is greater. 

Perhaps it would be well if Mr. Smith Casson was to let us 
know more of his furnace, for many would gladly and readil 
adept any improvement which all seem to deem is so muc. 
needed. With due deference to any attempt to improve our 
present mode of hand puddling, it is within the power of many 
managers and others to render hand puddling less laborious, by 
giving more attention to mixture and suitable fettling, according 
to the class of iron worked, and required results, s. 

lepvedir ip teclnar than 2 dent, and point out that 

We ma: urther than our correspondent, and point out tha 
wich tees them 20 ewt. of coal will suffice to puddle a ton of iron. 
The consumption has in some cases been got down to, it is stated, 
about half a ton of coal to the ton of iron, But ‘‘S.” must bear 
in mind that 23 cwt. is a very ordinary consumption, and that as 
much as 27 cwt. is by no means unusual, If Mr. Smith-Casson 
introduces his furnace in a district where the last mentioned 
quantity of coal is regularly used, and cuts down the consump- 
tion to one ton, it must, we think, be admitted that he has 
secured considerable economy.—Eb. E.] 





THOMAS UV. THE QUEEN. 

S1z,—I ought not, and I do not, object to any criticism, how- 
ever harsh, provided it be based on the truth, but I do object to 
your article of last week under the above heading, which is so full 
of errors that I must ask you to allow me to point out one or two 
of them and correct them. My opponents sought to prove that my 
t with respect to the action of fired gunpowder was erroneous, 
and that they had not adopted anything of mine, and your article 
would lead any one to suppose tkat they actually had established 
these propositions, whereas directly the opposite was the case. 
Thus you say :—“‘ It will suffice to say here that it is well known 
that Mr. Thomas’s notions concerning pressures are entirely erro- 
neous; in other words, the strain or pressure does not augment 
with the quantity of powder fired.” This, no doubt, is what my 
opponents wished the jury to believe, but this point was at once 
settled by the production on our side of the official of 
experiments made with the crusher gauge and chronograph, which 
showed that the pressures increased in a higher ratio than the 
increase in the quantity of powder; exactly what I had stated in 


my book. 

Voor readers would also infer from your article that the Govern- 
ment guns, because they are not of certain proportions—which 
ou assume they ought to be if the proportions were such as I had 

id down--are not taken from my guns. But in this you are also 
mistaken. In the year 1866 the Government adopted the first 
Tin. gun of the same weight, same thickness at the breech, and 
firing the same charges as mine. They afterwards adopted the 
8in. and 9in. guns, both of precisely the same thickness as mine— 
firing the same charges. They then fell into the old rule-of-thumb 
habits, and determined that one calibre and three-quarters was— 
for what reason, heaven and they alone can tell—the proper 
thickness for all heavy guns—this being about the thickness which 
I had first given to the above heavy rifle guns, On making guns 





of larger calibre, however, os found that they could not fire the 
proper charges with them, and then they took a step which I had 
continually urged the necessity of, namely, a committee was formed 
to inquire into the action and force of fired gunpowder. The 
result of this was that they made gunpowder of a different quality 
for guns of different calibres. 

Now one of the witnesses on the other side actually affirmed 
that the powder pressures—contrary to my theory—were the 
same in of every calibre. A little cross-examination, how- 
ever, elicited the important fact that this uniformity of pressure 
was obtained by the employment of a different quality of powder 
in i bres, so that there was no necessity for 


ing the of r calibre of different proportions from 
those which I had given in the first 7in., 8in., and 9in. guns; and 


to prove that they were in all respects following the system I had 
proposed, my counsel had only to read out from the paper which 
I had placed before the War Department in 1858 the following 
passages : (1) That until my experiments were made it was not 
known that the quality of the powder in any way affected the 
pressures in a gun. (2) That when the quality of the powder was 
a constant, then guns of larger calibre required a proportional 
increase of strength at the breech. But when the quality of the 
powder varied, then the proportion of metal at the breech might 
remain constant with guns o calibres, 

Brief as I have been compelled to make the above statement, it 
may serve to show that the Government have adopted my system 
for heavy muzzle-loading rifled ordnance on every point, and that the 
verdict was a just one. I attempted to introduce this powerful 
description of artillery in the teeth of the most violent professional 
opposition, those very persons who gave their evidence against 
me the other day being the warmest partisans of the light breech- 
loading guns on the Armstrong system, which the former have now 
entirely superseded. 

In your concluding paragraph you say, ‘‘Mr. Thomas, too, has 
brought a very grave charge against men who have hitherto enjoyed 
unblemished official reputation, and so we fear that nothing re- 
mains but that the case should be fought out to the end.” I 
certainly am not conscious of having brought a grave charge 
against any one, though my 1 h ion to make some 
severe comments on the conduct of one or two of the witnesses. 
For anything I may have said or done, I am quite sure that these 
gentlemen’s reputations will be as ‘‘ unblemished” after the whole 
case is concluded as they were before it begun. 

In conclusion, you must allow me to express my great surprise 
that your hand, of all others, should be raised against me, who 
for nearly five years have been fighting single-handed against such 
a giant as a governmental department—who has given no quarter 
—to secure the rights of all who werk with their head or their 
hands, and who wish their country to profit by the result of their 
labours, without any fear of a parcel of officials appropriating it to 
themselves, and gaining wealth, position and honours on the 
strength of it, to the exclusion of the rightful recipients. 

London, March 21st. LYNALL THOMAS. 


P.S.—Your last remark, that ‘‘ Nothing remains but that the 
case should be fought out to the end,” is, I can assure you, quite 
superfluous. There was never any doubt about that. It has been 
a “‘ war to the knife” on the part of my opponents from the begin- 
ning, and if now they do not succeed in obtaining a new trial, they 
will appeal or do anything which a lavish expantibass of the public 
money and the age influence of a governmental department will 
enable them todo. There is not a single advantage which the law 
allows them—and they are many—which they have not sought fully 
to avail themselves of. They have even descended so low as to plead 
the statute of limitations amongst their other attempts to prevent 
the case being heard on its merits. For four years they have suc- 
ceeded in getting it postponed, and I have had to fight my way 
up to it step by step, until I at last had the satisfaction of submit- 
ting it toajury. Everything that the most bitter animosity could 
suggest has been done by my adversaries, but as yet, Iam happy 
to say, without any fatal effect, though it has been hard to contend 
against, and I certainly did look for some sympathy from you— 
the only person who ioe violently attacked me—proh pudor/ 1 
will conclude by drawing ~ attention to an extract from THE 
ENGINEER of August 27th, 1869, which I leave you to compare 
with the statement you make in your last week’s issue. 


August 27th, 1869. March 16th, 1877. 

“Tt is obvious from what we “Tt will suffice to say here 
have said, that wehold thatthe that it is well known that Mr. 
strain exerted on the interior Thomas's notions concerning 
of a gun augments in a very ressures are entirely erroneous; 
rapid ratio with each increase in other words, the strain or 
in the weight of powder fired. pressure does not augment with 
That Mr. Thomas practically the quantity of powder fired.” 
put this theory forward years 
ago no one can dispute, yet we 
find Sir W. Armstrong speak 
ing of the theory as a new 
discovery any 





DEEP WELLS, 

Srr,—Your correspondent, Mr. Richard Allison, is quite right, 
for the supply of water to be obtained by deep wells from beneath 
London is practically inexhaustible. But it must not “be pre- 
sumed that the water from a well sunk in London into the green- 
sand would rise to a considerable height,” that is, if Mr. Allison 
means, as the context seems to show, ‘‘ above the ground,” although 
the places named, on the outcrop of the lower greensand, God- 
stone, Bletchingley, &c., are very much above the level of Trinity 
high-water mark. In these problems of artesian well-boring so 
many other points, such as continuity of strata, faults, &c., aoe 
to be taken into consideration. Two wells, the particulars of which 
are given below, sunk in and near London, prove that the water 
from below the chalk does not rise above the surface; further, 
that it is doubtful if the lower greensand formation occurs at all 
under the metropolis. From ‘‘ Memoirs of the Geological Survey 
of Great Britain,” vol. iv., ‘The Geology of the London Basin,” 
pp. 468—498 :— 


Kentish asta Crossness Southern Outfall Works. 
ft. 


Eocene beds .. os 824 Alluvium, drift, and eocene 

Chalk and chalk marl 6443 es oe os 1434 

Upper greensand .. - Chalk and chalk marl 6464 

Gault .. ee os o F | Upper greensand .. oo = 

Beds of doubtful age—? lower | Gault .. ee oo -- 148 

greensand .. oe +» 1885 | a 

— | 950 
1302 | . 


W. H. Pennine, F.G.S., 
Author of “ Field Geology.” 
Caldecote, Cambs., 6th March, 








IRON AND STEEL INSTITUTE. 


Tue eighth annual meeting of this body was held on egg, Sd 
the Westminster Palace Hotel. Mr. Menelaus presided. e 
stated that during the past year there had been a consider- 
able addition to the ber of bers. The total number of 
members elected during the year 1876 was sixty-nine. The number 
on the books at the e § of December was 946. The autumn meet- 
ing of the year 1876 was held at Leeds. At that meeting a com- 
munication was received from Sweden ae the Institute to pa: 
a visit to that country during the summer of 1877. The council 
were, owing to the death of Mr. Forbes, compelled to abandon the 
idea of om, be Sweden in 1877 ; but they trust that it may, at no 
distant date, be feasible to acccept the courteousinvitation of theiron- 
masters of that country. At the meeting in Leeds particular atten- 
tion was called to the advisability of taking some action for procuring 
a distribution of a ion of 7? ayn held by the Royal Com- 
missioners of the bition of , for the purpose of promoting 
technical education in the more important of our manufacturing 





and industrial districts. Since that time the council have placed 
themselves in communication with various science colleges and 
technical institutions throughout the country, and they have 
made ements to hold a prelim’ conference between the 
representatives of these various bodies, with a view of 

upon the course of action that it will be most advisable to pursue 
in connection with this matter. The re vice-presidents an: 
members of council have been nominated for election in the council, 
The council have awarded the Bessemer medal for this year to Dr, 
John Percy, of the Royal School of Mines, The council desire to 
express their thanks to the donors of various British and foreign 
publications which have been received since the last annual meet. 
7, The next annual meeting is to be held at Newcastle-on. 

e. 

The chairman proposed the adoption of the report and 
accounts, reserving such remarks as he might wish to make 
till the meeting, which would take place next day, The motion 
was agreed to, and in further acknowledging a vote of 
thanks the chairman observed that the Institution was pro. 
gressing most satisfactorily and making great strides, and he 
was enabled to say that the events of the past year had been most 
satisfactory. On Wednesday the members re-assembled at the 
Institution of Civil Engineers, Great George-street, Westminster, 
Mr, Menelaus, previous to vacating the post of President, congratu- 
lated the meeting on the progress which it had made. Their 
numbers were increasing, though they had not yet reached 1000, 
They were increasing not only in numbers but in usefulness, Their 
meetings were well attended, the papers read were most interesting, 
and the discussions were worthy of the papers. 

Dr. Siemens, the new president, then delivered the following 
inaugural address :— 


The Iron and Steel Institute was called into existence in 1869 
by a few of those leading bers who, isted throughout by 
our energetic genera) secretary, are still giving it their zealous and 
disinterested support. At their head stood his Grace the Duke of 
Devonshire, who, as its first president, pointed out to the young 
society the useful results that would be realised through a judicious 
combination of natural science with practical experience, and by 
attention tothe progress in metallurgical processes effected in other 
countries. He thus implanted upon this Institute a vitality which 
has resulted in a rapid increase of its members, and a career of 
usefulness such as scarcely any other society for the promotion 
of applied science can boast of. With regard to the progress of 
the Institute, in the numerical strength of its membership, the 
number has risen from 292 in 1869, to 960 in 1876, and the pro- 

osals of candidates coming in show that the interest in the society 
ion not abated. This numerical progress, however, eannot be 
expected to continue, because the Institute has now arrived at a 
point where it counts among its members those gentlemen who 
can best aid usin the objects we have in view, and it can thus 
afford to restrict the privilege of membership to candidates, who 
by their previous training, and actual position, have qualified 
themselves to join profitabl in our discussions. During last year, 
as the report shows, there were meetings in London and Leeds, 
at which numerous papers were brought before you regarding sub- 
jects of considerable interest, and which gave rise to important dis- 
cussions. But besides the reading and discussion of papers, there has 
been much other useful work done by the Institute ; I refer to the 
special committees that have on various i n appointed 
by the council for the purpose of investigating questions of im- 

rtance relative to the production of iron and steel; and the 
interest evinced in those special inquiries proves how much more 
may yet be accomplished by more systematic organisation for the 
attainment of similar objects. Another branch of useful action of 
this Institute has been to place before its members, through its 
** Journal,” the latest results obtained in other countries, which 
work was ably performed by our late foreign secretary, Mr. David 
Forbes, F.R.S. The death of this distinguished gentleman must 
be a matter of deep regret to every member of the Institute. Out 
of our still young society has grown another—the British lron 
Trade Association—which, under the able presidency of Mr. Geo. 
T. Clark, already gives promise of useful results in supplying us 
with reliable statistics regarding the extent and progress of the 
iron trade in this and other countries, and in calling the attention 
of our legislators to questions of tariffs, and to other measures 
likely to affect the interests of the British iron trade. 

Educational.—Intimately connected with the interest of this 
Institution, and with the prosperity of the iron trade, is the sub- 
ject of technical education. eis not many years since practical 
knowledge was regarded as the one thing requisite in an iron 
smelter, whilst theoretical knowledge of the chemical and mechan- 
ical principles involved in the operations was viewed with con- 
siderable suspicion, The aversion to scientific reasoning upon 
metallurgical processes extended even tothe authors who pro- 
fessed to enlighten us upon these subjects; and we find, in tech- 











nological works of the early part of the present century, little 
more than eye-witness accounts of the processes pursued by the 
operating smelter, and no attempt to ile those operations 


with scientific facts. A great step in advance was made in this 
country by Dr. Percy, when, in 1864, he published his remarkable 
** Metallurgy of Iron and Steel.” Here we find the gradual pro- 
cesses of iron smelting passed in review and supported b 

chemical analysis of the fuel, ores, and fluxing mateidle 
employed, and of the metal, slags, and cinder produced in 
the operations, On the Continent of Europe, the researches of 
Ebelmann, and the technological writings of Karsten, Tunner, 
Griiner, Karl, Akermann, and others, have also contributed largely 
towards a more rational ption of the pr ~~ “oy in 
iron smelting. It must be conceded to the nations of the Conti- 
nent of Europe that they were the first to ise the necessity 
of technical education, and it has been chiefly fn consequence of 
their increasing competition with the producers of this country, 
that the attention of the latter has been forcibly drawn to this 
subject. The only special educational establishment for the 
metallurgist of Great Britain is the School of Mines. This in- 
stitution has unquestionably already produced most lent 
results in furnishing us with young metallurgists, qualified to 
make good careers for themselves, and to advance the practical 
processes of iron making. But it is equally evident that 
that institution is still susceptible of great improvement, by 
adding to the branches of knowledge now taught at Jermyn- 
street, and I cannot help thinking that a step in the wrong 
direction has recently been made in separating geographi- 
cally and administratively the instruction in pure chemis- 
try from that in Ee chemistry, geology, and mineralogy. 
If properly supported, the School of Mines might become one of 
the best and largest institutions of its kind, but it would be an 
error to sup) that, however successful it might be, it could be 
made to suffice for the requirements of the whole country. Other 
similar institutions will have to be opened in provincial centres, 
and we have an excellent example set us by the town of Manches- 
ter, which, in creating its Owen’s College, has laid the foundation 
for a technical university, capable of imparting useful knowledge 
to the technologist of the future. Technical education is here 
spoken of in contradistinction to the purely classic and scientific 
education of the universities, but it must not be supposed that I 
would advocate any attempt at comprising in its curriculum a 
practical working of the processes which the student would have 
to direct in after-life. This has been atsempted at many of the 
polytechnic schools of the Continent with results decidedly 
unfavourable to the useful career of the student, The practice 
taught in such establishments is devoid of the commercial element, 
and must of necessity be an objectionable gen y engendering 
conceit in the mind of the student, which will stand in the way of 
the unbi application of his mind to real work. Let technical 
schools confine themselves to the teaching of those natural sciences 


which bear w _ but let itself be taught in the 
workshop plas e metal works, 











Labour.—Next in importance to an enlightened direction of 
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etallurgical works, is the obtaining of labour upon reasonable 
toons. The wages paid in this pon iglyey gs 9 her than 
those prevailing on the Continent of Eu and I do not belong to 
those who would wish to see them petra reduced. The late Mr, 
Brassey found as the result of his experience that the cost of labour, 
that is the coefficient resulting from the division of the work done 

r day, by the day’s wage, was a constant quantity for all countries, 

is rule would lead to the conclusion that the more costly but 
effective labour, as measured by a day’s wage, must be the cheaper 
in the end, because it produces a greater result with a given amount 
of plant. I have no reason to doubt the general truth of this pro- 
position, provided only that it is not disturbed by minneneenen, 
regarding the supposed antagonism between labour and the capita! 
and skill directing it, which misconceptions have exercised a bane- 
ful influence upon the industries of this and other countries in 
recent times, Both employer and employed have reason to reflect 
seriously upon the experience gained during the late period of high 


the further introduction of economical processes, and that our 
annual production of coal will remain substantially the same within 
he ior pe which, under those circumstances, probably be a 
of comparatively cheap coal, The above-mentioned specu- 
tion leads to the further conclusion that our coal supply at a 
workable depth will last for a period far exceeding the shorter 
estimated period of 250 years, especially if we take into account the 
probability of fresh discoveries, of which we have had recent in- 
stances, cularly in North Staffordshire, where a large area of 
coal and blackband ironstone is being opened up, under the auspices 
of his Grace the Duke of Sutherland, : our member, Mr. Homer. 
Wherever coal-fields are found in Great Britain, they exist, gene- 
rally speaking, under favourable circumstances. ‘The deposits 
are for the most part met with at reasonable depths, the qualit: 
of the coal is unsurpassed by that of other countries, and althoug 
the coal and ironstone do not ocour together in all the iron-pro- 
ducing districts, the distance from the coal to the iron is small, 





prices. Whilst employers added largely to their produci 6 plant, 
and acquired additional colliery and mining property in order to 
increase their output, and so took advantage, unwisely I think, 
of a temporary inflation, it can hardly be considered a matter for 
surprise that the working classes caught up the feverish excite- 
ment, and endeavoured to obtain their share of the golden fruits 
that were supposed to accrue to their employers. Scarcity 
of labour was naturally suggestive of combination, and 
high rates of wages supplied the means of imposing oner- 
ous conditions upon the employer, whereby the development 
of economical processes was effectually retarded. The com- 
mercial crisis which ensued bas rendered the depression more 
general and more sweeping than could have been reasonably 
expected, and now that we find ourselves at what we hope may be 
regarded as the extreme ebb of the ever-fluctuating tide of pros- 
perity, it behoves us to consider carefully how a recurrence of 
the same causes of mischief may in the future be rendered less 
dangerous in their results, One of the most available methods of 
attaining this important result would be in establishing the rela- 
tions between employers and employed upon the basis of mutual 
interest. I hold that capital has its duties to perform as well as 
its rights to maintain, and that whilst the minimum of wages is 
that which enables the workman to live with reasonable comfort, 
both parties would be materially benefited by so arranging wages 
as to make them payable in great measure upon results, both as 
regards quality and quantity of work produced, whilst by the 
establishment of mechanics’ institutes, reading-rooms, and mutual 
benefit iations, in connection with individual works, the 
feeling of community of interest would be further strengthened, 
and a recurrence of antagonistic action, so destructive to commer- 
cial results, would be avoided. 

Fuel.—Next in importance to cheap, or rather to efficacious 
labour, in the production of iron and steel, comes cheap fuel—a 
subject to which, as you are aware, I have devoted considerable 
attention, and I would, therefore, treat it, with your permission, 
rather more fully than other subjects of perhaps equal importance, 
Fuel, in the widest acceptation of the word, may be said to com- 
prise all potential force which we may call into requisition for 
effecting our purposes of heating and working the materials with 
which we have to deal, although in a more restricted sense it 
comprises only those carb tters which, in their com- 
bustion, yield the heat necessary for working our furnaces, and 
for raising steam in our boilers, It may safely be asserted 
that the great supply of energy available for our pu has 
been, or is being, derived from that great orb which vivifies 
all nature—the sun, In the case of coal, it has been shown 
that its existence is attributable to the rays of the sun 
which in former ages broke up or dissociated carbonic acid 
and water in the leaves of plants, and rendered the carbon 
and hydrogen, thus separated from the oxygen, available for 
re-combustion. The same action still continues in the forma- 
tion of wood, peat, and, indeed, all vegetable matter. The solar 
ray produces, however, other forms of energy through the evapo- 
ration of sea-water, and the resulting rainfall upon elevated lands, 
and through currents set up in the atmosphere and in the sea, 
which give rise to available sources of power of vast te 
amount, and which may also be regarded in the light of fuel in 
the wider sense. The form of fuel which possesses the greatest 
interest for us—the iron smelters of Great Britain of the nine- 
teenth century, is without doubt the accumulation of the solar 
omy of former ages, which is embodied in the form of coal, and 
it behoves us to inquire what are the stores of this most conve- 
nient form of fuel. Recent inquiry into the distribution of coal 
in this and other countries has proved that the stores of these 
invaluable deposits are greater than had at one time been sup- 

I have compiled a table of the coal areas and production 
of the globe, the figures in which are collected from various sources, 
It is far from being complete, but will serve us for purposes of 
comparison :— 

The coal areas and annual coal production of the globe. 
Area 7 square nen in 1874. 








miles. ‘ons, 
Great Britain 11,900 125,070,000 

Germany oat! ae 1,800 658, 
United States.. .. 192,000 50,000,000 
ses 60. 90 1,800 17,060,000 
Belgium .. ae 6p. tp 9¢ ‘08 900 .. 14,670,000 
"ss Ss os «6 oe ss ‘ee 1,800 .. 12,280,000 
Russia. ov “e «+ +e 11,000 1,392,000 
Nova Scotia 18,000 1,052,000 
eS 8,000 .. 80,000 
Other countries .. 28,000 5,000,000 
270,200 274,262,000 


This table shows that, roughly, the total area of the discovered 
coal-fields of the world amounts to 270,000 square miles. It also 
appears that the total coal deposits of Great Britain compare 
favourably with those of other European countries ; but that both 
in the United States and in British North America, there exist 
deposits of extraordinary magnitude, which seem to promise a 
great future for the New World. According to the report of the 
Coal Commissioners, published in 1871, there were then 90,207 
million tons of available in Great Britain, at depths 
not greater than 4000ft, and in seams not less than lft. 
thick, besides a quantity of concealed coal estimated at 
56,273 millions of tons, making a total of 146,480 millions. 
Since that period there have been raised 600 millions 
of tons up to the close of 1875, leaving 145,880 millions of tons, 
which, at the present rate of consumption of nearly 132 millions 
of tons annually, would last 1100 years. Statistics show that dur- 
ing the last twenty years there has been a mean annual increase in 
output of about 34 millions of tons, and a calculation made at this 
rate of increase would give 250 years as the life of our coal-fields, 
Ic comparing, however, the above rate of increase with that of 
population and manufactures, it will be found that the additional 
coal consumption has not nearly kept pace with the increased 
demand for the effects of heat, the difference being ascribable to 
the introduction of ical pr in the application of fuel. 
In the case of the production of power, the economy effected 
within’ the last twenty years exceeds 50 per cent,, and a still 
greater saving has probably been realised in the production 
of iron and steel within the same period, as may be 
gathered from the fact that a ton of steel rails can 
now be produced from the ore with an expenditure not 
exceeding 50 cwt. of raw coal, whereas a ton of iron rails, 
twenty years ago, involved an expenditure exceeding 100 cwt. 
According to Dr. Percy, one large works consumed, in 1859, from 
five to six tons of coal per ton of rails. Statistics are unfortu- 
nately wanting to guide us ay agen these important questions, 
Considering the large margin for further improvement regarding 
almost every application of fuel which can be shown upon theo- 
retical grounds to exist, it seems not unreasonable to conclude 
that the ratio of increase of ulation and of output of manu- 
factured goods will be nearly balanced, for many years to come, by 








pared with that met with ia other countries, and the insular 
position of Great Britain renders water carriage, both for internal 
communication and for the pur; of export, more readily avail- 
able than elsewhere, These pa ee a ought to decide the pre- 
sent contest for cheapness in supplying the markets of the world 
with iron and steel in favour of this country. Coal assumes, in 
many instances, the form of anthracite, and although the South 
Wales district contains large deposits of this mineral fuel, 
pe rr sntpen A little use has been hitherto made of it for 
smelting purposes. When raw anthracite is used in the blast 
furnace mixed with coke, it has been found that the amount 
so used should be limited to from 10 to 15 per cent. or the furnace 
is apt to become choked by an accumulation of decrepitated 
anthracite, At Creusot, in France, this difficulty was overcome 
many years ago by crushing the anthracite coal, mixing it inti- 
mately with crushed binding coal, and coking the mixture of 
about equal proportions in Appold’s vertical coke ovens. The 
result is a somewhat unsightly, but exceedingly hard and effica- 
cious coke. A similar method has been followed for some time in 
South Wales, where coke is now produced, containing as much 
as 60 per cent. of anthracite, bound together by 35 per cent. of 
binding coal, and a further admixture of 5 per cent. of picch or 
bitumen, the whole of the materials being broken up and inti- 
mately mixed in a Carr’s disintegrator prior to being coked in the 
usual manner. Coke of this description possesses great power of 
endurancein thefurnace, and is worthy the attention of iron smelt 
In the United States of America, anthracite ee a most im- 
portant part, being, in fact, the only mineral fuel in the Northern 
Scates east of the Alleghany mountains, Its universal application 
for blast furnaces, for heating purposes, and for domestic use, 
imparts to the eastern cities of the United States a peculiar air of 
brightness, owing to the entire absence of smoke, which must 
impress every visitor most agreeably, and the difference of effect 
produced by the general use of this fuel, as contrasted with that 
of bituminous coal, is most strikingly revealed in a short day’s 
journey from Philadelphia, the capital of the anthracite region, to 
ittsburgh, the centre of application of bituminous coal. In visit- 
ing lately the deposits of anthracite coal of the Schuylkill district, 
I was much struck with their vastness, and with the manner and 
appliances adopted for working the same. The American anthra- 
Cite is less decrepitating than ours, but its successful application 
to its various purposes is the result chiefly of the judicious manner 
in which it is prepared for the market. The raw anthracite as it 
comes from the mine is raised to the top of a wooden erection 
some 80ft. or 90ft. high, in descending through which it is sub- 
jected to a series of operations of crushing, washing, sieving, and 
separating of slaty admixtures, after which it is delivered through 
separate channels into railway wagons, as large coal, as e 
coal, walnut coal, and pea coal, each kind being nicely round 
and uniform in size. The dust coal, which amounts to nearly 
one-half of the actual quantity raised, is allowed at present to accu- 
mulate near the mine, but experiments are now being carried out 
to utilise this also for steam-boiler purposes. Next in importance 
to mineral fuel, properly »: ing, are lignite and peat, of which 
vast deposits are met with in most countries, These may be 
looked upon as coal still in course of formation, and the chief 
drawback to their use, as compared with that of real » consists 
in the large percentage of water which they contain, renderin 
them inapplicable in their crude condition to the attainment o' 
high degrees of heat. These difficulties may be overcome by sub- 
jecting the wet material to processes of compression, desiccation, 
and coking, whereby excellent fuel and products of distillation 
have been obtained, although the cost of their production has 
hitherto exceeded their market value. Crude air-dried peat has, 
however, been rendered applicable for obtaining high degrees 
of heat such as are required for metallurgical operations by means 
of the regenerative gas furnace ; and it is important to observe 
that the calorific value of a ton of air-dried peat or lignite, if 
used in this manner, is equal to that of a ton of good coal if deduc- 
tion is made in both cases of the percentage of moisture and earthy 
matter, The carbonaceous constituents of peat yield, indeed, 
very rich gas suitable for melting steel or for re-heating iron, and 
the only precaution necessary is to the gas from the pro- 
ducer over a sufficient amount of cooling surface to condense the 
aqueous vapour it contains, before its arrival at the furnace, This 
precaution is not necessary, however, in dealing with some of the 
older lignites, such a» occur abundantly in Austria and Hungary, 
and which may be ranked as almost equal in value with real coal, 
except for blast furnace pui . Fuel also occurs naturally 
in the us condition, a fact but too well known to every 
practical coal miner. Occasionally, however, it is found separated 
from the coal with which it may have been primarily associated, 
and in those cases it has been made practically available as 
fuel. At Baku, on the Caspian Sea, natural gas has issued 
spontaneously from the ground for centuries past, and the 
column of perpetual fire thus produced has served the purpose of 
giving the Parsecs a holy shrine at which to worship their deity, 
In the district of Pennsylvania, a more substantial application has 
been made of the gas issuing from many of the borings, in pro- 
viding fuel for working pumping machinery and in lighting the 
district. The quantity of gus issuing from some of these wells 
may be judged from the fact that one of them, after discharging 
for three ycars as much gas as could escape into the atmosphere 
under a pressure estimated at not less than 200 lb. on the square 
inch, has lately been connected by means of a din. pipe with Pitts- 
burgh—a distance of eighteen miles—where seventy pu. and 
re-heating furnaces are worked entirely by the fuel so supplied. 
But even this result furnishes only an imperfect idea of the calo- 
rific power represented by this single issue of natural gas, inas- 
much as the combustion is carried on in these furnaces on the most 
wasteful plan, the gas being mixed imperfectly with cold air, and 





converted to a large extent into dense masses of smoke. An 
analysis of this gas gives— 

Hydrogen 13°50 

Marsh gas . 80°11 

Ethylene 572 

Carbonic acid 0°66 


Although the use of natural gas is not likely to assume very large 
proportions owing to its rare occurrence, its application at Pitts- 
burgh has forcibly reminded me of a project I had oocasion to put 
forward a good many years ago, namely, to ereot gas producers at 
the bottom of coal mines, and by the conversion of solid into 
gaseous fuel, to save entirely the labour of raising and carrying 
the latter to its destination, The gaseous fuel, in ascending from 
the bottom of the mine to the bank, would acquire in its ascent, 
owing to its temperature and low specific gravity, an onward 
pressure sufficient to propel it through pipes or culverts to a 
considerable distance, and it would be possible in this way 
to supply townships with heating gas, not only for use in 
factories, but, to a great extent, for domestic purposes also. In 
1869, a company, in which I took a leading interest, was formed 
at Birmingham, under the sanction of the Town Council, to 
supply the town of Birmingham with heating gas at the rate of 





6d. per 1000 cubic feet, but their object was defeated by 
the existing gas companies, who their bill in Parlia- 
ment, upon the ground that it would interfere with vested 
interests. I am still satisfied, however, that such a plan could be 
carried out with great advantage to the public; and although I 
am no longer specifically interested in the matter, I would gladly 
lend my aid to those who might be willing to realise the same. 
Fuel also occurs naturally in the liquid state, and if mineral oils 
eet ceercemrceaee severe eres 
ue! uid fel would possess the advantages o: t 

high c orific value ; but, considering its rare caeleiaala — com- 
paratively high price even in the oil districts of Pennsylvania and 
Canada, its use, as a fuel for smelting purposes, need not be here 
considered. According to the general definition of fuel givea 
above, we have to include the evaporative effect of the sun’s rays, 
by which sea water is raised to elevated mountain levels, whence 
it descends towards the sea, and in so doing is capable of impart- 
ing motion to machinery. This form of fuel, which takes the 
place of the coal otherwise expended in raising steam, has been 
resorted to in all countries since the dawn of civilisation, and 
it is owing to this circumstance that the industries of the’ 
world were formerly very much scattered over the valleys and 
gorges of mountainous districts, where the mountain stream gave 
motion to the saw mill or flour mill, to the trompe of the iron 
smelter, and to the helve of the iron and steel manufacturer. The 
introduction of the steam engine, towards the end of last century, 
changed the industrial aspect of the world in causing manufac- 
tories to be m together in great centres, and this tendency 
has been still further augmented in consequence of the construction 
of canals and railways, which enable us to bring together the raw 
material, and to disperse the manufactured product at a compara- 
tively low cost. It is not unreasonable, however, to ex 

that a certain reaction in this process of centralisation will 
gradually take piace, b , in iq of ever-inrreasing 
competition, the advantage of utilising natural forces, which we 
could afford to neglect during a period of general prosperity, 
becomes again an essential element in determining the very 
lowest price at which our produce may be sent into the market. 
The advantage of utilising water-power applies, however, chiefly 
to continental countries, with large elevated plateaus, such as 
Sweden and the United States of North America, and it is inter- 
esting to contemplate the magnitude of power which is now for 
the most part Jost, but whioh may be, sooner or later, called into 
requisition. Take the Falls of Niagara as a familiar example. 
The amount of water passing over this fall has been estimated at 
100 millions of tons per hour, and its perpendicular descent may 
be taken at 150ft., without counting the rapids, which represent a 
further fall of 150ft., making a total of ft. between lake and 
lake. But the force represented by the principal fall alone amounts 
to 16,800,000 horse-power, an amount which, if it had to be pro- 
duced by steam, would necessitate an expenditure of not less than 
266,000,000 tons of coal per annum, taking the consumption of 
coal at 4lb. per horse-power per hour. In other words, all the 
coal raised throughout the world would barely suffice to produce 
the amount of power that continually runs to waste at this one 
great fall. It would not be difficult, indeed, to realise a large 
proportion of the power so wasted, by means of turbines and 
water-wheels erected on the shores of the deep river below 
the falls, supplying them from canals cut along the edges, 
But it would be impossible to utilise the power on the 
spot, the district being devoid of mineral wealth, or other natural 
inducements for the establishment of factories. In order practi- 
cally to render available the force of falling water at this, and the 
thousands of other places under analogous conditions, we must 
devise a practicable means of carrying the power to a distance. 
Sir William Armstrong has taught us how to —y and utilise 
water power at a distance, if conveyed through high-pressure 
mains, and at Schaffhausen, in Switzerland, as well as at some 
other places on the Continent, it is conveyed by means of quick- 
working steel ropes passing over large pulleys. By these means, 
power may be carried to a distance of one or two miles without 
difficulty. Time will probably reveal to us effectual means of 
carrying power to great distances, but I cannot refrain from alluding 
to one which is, in my opinion, worthy of consideration, namely, the 
electrical conductor. Suppose water-power to be employed to give 
motion to a dynamo-electrical machine, a very powerful electrical 
current is the result, This a distance, through 
a large metallic conductor, and there be made to impart motion to 
electro-magnetic engines to ignite the carbon points of electric 
lamps, or to effect the separation of metals from their combina- 
tions. A co rod of 3im, in diameter would be capable of trans- 
mitting 1000-horse power a distance of, say, thirty miles, an 
amount sufficient to supply one quarter of a million candle-power, 
which would suffice to illuminate a moderately-sized town. The 
use of electrical power has sometimes been suggested as a substi- 
tute for steam power; but it should be borne in mind that so long 
as the electric power depends upon a galvanic battery it must be 
much more costly than steam power, inasmuch as the combustible 
consumed in the battery is zinc, a substance necessarily much 
more expensive'than coal. But this question assumes a totally 
different aspect if in the production of the electric current a 
natural force is used, which could not otherwise be rendered avail- 
able. The force of the wind is another source of natural power, 








representing fuel according to the general definition above given, 
which, though in its aggregate amount, is seldom used, 
owing to its proverbial uncertainty. On this account we may dis- 


miss it from serious consideration until our stores of mineral 
wealth are wellnigh exhausted, by which tims our descendants 
may have discovered means of collecting, storing, and utilising 
such a power in a manner entirely beyond our present conceptions, 

Processes.—Having thus dwelt—too long, I fear, for your 
patience—upon the subject of fuel, I now approach the question 
as to the processes by which we can best accomplish our purpose 
of converting the crude iron ore into such materials as leave our 
smelting works and forges. The subject of blast furnace economy 
has already been so fully discussed by you, during the term of 
office of your past president, Mr. I. Lowthian Bell, M.P., F.R.S., 
who has done so much himself to throw light upon the 
complicated chemical reactions which occur in the blast " 
that I may be permitted, on the present occasion, to pass over 
this question, and to call your attention more particularly to 
those processes by which iron is made to attain its highest 
qualities, both as regards power of resistance and ductility. Iron 
and steel were known to the ancients, and are referred to in 
their works, but we have no account of the processes employed in 
their manufacture until, comparatively speaking, recent times, 
Aristotle describes steel as purified iron, and says that it is 
obtained by re-melting iron several times, and treating it with 
various fluxes. We are hence led to suppose that in Aristotle’s 
time steel was made by careful selection and treatment of steely 
iron, which latter was produced by something analogous to the 
Catalan process. A method referred to by ancient authors is to 
bury iron in damp ground for some time, and then to heat and 


hammer it. Another process, described first in Biringuccio’s 
‘* Pyrotechnology,” one of the earliest works on metallurgy, and 
later in Agricola’s ‘‘ De Re Metallica,” both published in the six- 


teenth century, is to retain malleable iron for some hours in a bath 
of fused cast iron, when it becomes converted into steel. Reau- 
mur, in 1722, produced steel by melting three parts of cast iron 
with one part of wrought iron (probably in a small crucible) in a 
common forge, but he failed to produce steel in this man- 
ner upon a working scale. A similar thod of producing 
steel to that proposed by Reaumur has been employed in 
India for ages, the celebrated Wootz steel being the result 
of partial or entire fusion of steely iron and carbonaceous 
matter, in small crucibles arranged in a primitive air 
furnace, followed by a lengthy exposure of the ingots to heated 
air in order to effect a partial decarburisation. In 1750, 





Hasenfratz refers, in his ‘‘Siderotechnic,” to three processes 
for producing steel—melting broken fragments of steel with 
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suitable fluxes, fusing malleable iron with carbonaceous matter, 


and so treating cast iron, probably with oxides, as to obtain cast 
steel directly from it. The credit of producing cast steel upon a 
working scale is due to Huntsman, who was the first to accomplish 
its eatire fusion in crucibles, placed amongst the coke of an air 
furnace, pouring the fluid metal produced into metallic moulds. 
This process is still carried on largely at Sheffield for the produc- 
tion of steels of epecial qualities, such as tool steel, tire steel 
castings and forgings, and a ton of cast steel in ingot is produced 
with the expenditure of from 24 to 3 tons of Darham coke, 
according to the degree of mildness of the metal produced. At 
Pittsburgh, waere pot-melting is employed on a iderable scale, 
plumbago pots are invariably used of nearly double the capacity of 
the clay pots usedat Sheffield ; eighteen or twenty-four of these pots, 
each containing about a hundredweight of metal, are placed in a 
furnace, each pot lasting twenty-four hours, and yielding five 
charges during that interval. The fuel consumed amounts to one 
ton of small slag per ton of steel melted, and is delivered to the 
works at the surprisingly low price of 30 cents per ton. With 
these important advantages in his favour, the American steel 
melter shold be able, one would think, to meet without protec- 
tion his Sheffield competitor in the open market. As regards 
Bessemer steel, great advances have been made in recent times in 
cheapening production. At Creusot and other continental works. a 
system of direct working, or of transferring the pig metal in the 
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malleable both in the heated and cold conditions, In using 
spiegeleisen containing only from 10 to 15 per cent. of metallic 

g , it is impossible to supply the amount necessary to 
produce this malleability without adding, at the same time, such 
a percentage of carbon as would produce a hard meta!. The use 
of ferro g bles us to overcome this difficulty, and 
greatly facilitates the production of a metal so malleable and with 
so little carbon, as to remain practically unaffected in its temper 
when plunged red-hot into water. Another result produced by 
the use of manganese without carbon, upon mild steel or ingot 
metal, is t> neutralise the objectionable effect of phosphorus, 
so long as the latter does not exceed the limit of ‘25 per cent. 
This metal, in which phosphorus may be said to take the place 
of carbon, presents a large specular fracture, and is, contrary 
to what might have been expected, extremely ductile when cold. 
Iron when in the fluid condition can be alloyed with other metals, 
and some of the compounds thus formed are known to possess very 
remarkable properties. Thus, iron combined with 3 per cent. of 
tungsten and ‘8 per cent. of carbon, yields a metal which can be 
worked like ordinary steel, but which, when hardened, retains 
magnetism to a very remarkable degree. A further addition of 
tungsten produces an exceedingly hard metal (introduced into the 
market by Mr. Mushet) which cannot be forged, but which when 
cast into bars, and ground so as to form a sharp edge, produces 
cutting tools capable of great endurance. An admixture of 
Ci 











molten condition from the blast furnace to the | con- 
verter has been introduced, and the same method has bee: 
recently adopted at several of the leading English works. By this 
method of working the fuel usually employed in remelting the 
pig metal in the cupola—say 2}cwt. per ton—is clearly saved ; 
and other advantages are realised, but, on the other hand, the 
Bessemer converter is made dependent upon the working of the 
blast furnace both as regards time and the quality of the resulting 
metal, .At Barrow and other large works, where a number of 
blast furnaces supply a ber of B converters, and pig 
metal for the open market in addition, this mode of worki 
appears to be practically free from the objection above stated, | 
a hot ladle, with its engine, may be kept steadily at work trans- 
ferring the pig metal from one blast furnace or another to the 
converters. But it still remains to be seen whether any practical 
advantage can be realised by this method of working at smaller 
works, where a change in the working of the blast furnace from 
Bessemer to forge pigs would cause a serious interruption in the 
working of Bessemer plant. In America the effort of the iron- 
master has been directed—chiefly under the guidance of Mr. 
A. L. Holley—towards a saving of labour, by increasing to an 
almost incredible extent the number of blows per diem from 
each converter. Thus I was informed that at the North Chicago 
Steel Works as many as seventy-three blows had been obtained in 
one pit in twenty-four hours, although I bave reason to doubt 
whether this rate of working could be maintained for any length 
of time. The Americans have not adopted, so far as I could 
ascertain, the direct process of working, but are content to remelt 
their pig metal in large cupolas in immediate proximity to the 
converters ; the capacity of the converters has latterly been much 
iucreased, and the degree of heat engendered by a blast of 
increased power, has been augmented to such an extent that a 
considerable amount of scrap metal can be remelted within the 
fluid bath before discharging the same into the ingot moulds. 
Whilst the Bessemer process has been making rapid strides, a 
rival process has gradually grown up by its side, which I cannot 
pass over without remark. I allude to the open-hearth steel 
with which my name and the joint names of Siemens and 
Martin are associated. The conception of this process is really 
as oli as that of cast steel itself. The ancient Indian steel, 
the Wootz, was the result of a fusion of s mixture of malleable 
and cast iron. Reaumur, as already stated, proposed to melt 
wrought iron and pig metal together, for the production of 
steel, as early as 1722; and G. B. Heath—to whom we owe 
the im t discovery that by the addition of manganese to 
cast steel its malieability is greatly increased—endeavoured tc 
realise the conception of producing steel in large masses upon the 
open hearth of the furnace in the year 1839, and he again has been 
followed in these endeavours by Gentle Brown, Richards, and 
others in the same direction. When, in 1856, I first seriously 
gave my attention, in conjunction with my brother, Frederick 
Siemens, to the construction of a regenerative gas furnace, I per- 
ceived that this furnace would be admirably adapted to the pro- 
duction of steel upon the open hearth, and I remember proposing 
it for such a purpose to Mr. Abraham Darby, of Ebbw Vale, in 
1861. Ever since that time I have been engaged in the realisation 
of this idea, which has been retarded, however, by those untoward 
circumstances which ever intervene between a mere conception 
and its practical realisation. Although two of my earlier licensees, 
Mr. Chas. Attwood, of Tow Law, and the Fourchambault Com- 
y, in France, with whom was my late esteemed friend, Mone. 
Teckatelier, Inspecteur-General des Mines, succeeded, in 1865 and 
1866, in producing steel upon the open hearth, they did not per- 
severe sufficiently to attain commercial results; and it was not 
until after I had established experimental steel works at Birming- 
ham that I was enabled to combat in detail the various difficulties, 
which at ene time looked well-nigh insuperable. Whilst thus 
evgaged, Messrs. Pierre and Emile Martin, of Cereuil—who had 
obtained licenses for furnaces to melt steel both in pots and on 
the open hearth—succeeded, after a short period of experimenting, 
in introducing into the market open-hearth steel of excellent 
quality. Whilst Messrs. Martin thus gave their attention to the 
production of steel by the dissolution of wrought iron and steel 
serap in a bath of pig metal, my own efforts were more especially 
directed to the production of steel by the use of pig metal and iron 
ores, either in the raw state or in a more or less reduced condition, 
which latter process is the one mostly employed in this country. 
One of the advantages that may be claimed for the open-hearth 
system consists in its not being dependent upon a limited time 
for its results. The heat of the furnace is such that the fluid bath 
of metal, after being reduced to the lowest point of carbonisation, 
may be maintained in that condition for any reasonable length of 
time, during which samples may be taken and tested, and such 
additions, either of pig metal, of wrought scrap, spongy metal, or 
ore, may be made to it as to adjust it to the desired quality. 
Spiegeleisen, or ferro-manganese, is then added in the solid con- 
dition, in the requisite proportion, and the result is a bath of 
metal, the precise chemical condition of which is known, and 
which has the advantage, if properly managed, of being what is 
technically called “‘dead melted,” which circumstance renders it 
applicable for certain purposes for which pot steel has hitherto 
been mostly employed. The purpose for which the open-hearth 
process is more especially applicable has reference to the conversion 
of scrap steel, and iron of every description into steel or ingot 
metal, and it is now used, indeed, to a large extent, for the con- 
version into steel of old iron rails. The wearing qualities of these 
converted rails have been under test since 1867, when the Great 
Western Railway Company had some old Dowlais iron rails con- 
verted into steel at my experimental steel works at Birmingham, 
which was rolled into rails by Sir John Brown and Co., and 
which have been down ever since that time at Paddington, sub- 
jected to great wear and tear. The manufacture of steel, both by 
the Bessemer and the open-hearth process, is much facilitated by 
the use of ferro-manganese. This material was introduced into 
the market in 1868, by Mr. Henderson, of G w. It was 
produced successfully by charging carbonate or oxide of manga- 
yaese and manganiferous iron ore intimately mixed with carbona- 
ceoug matter upon the open-hearth of a Siemens furnace witha 
carbonaceous lining; but the demand for this material was not 
sufficient to render the manufacture profitable at that time, and 
it was not until the year 1875 that it was re-introduced into the 
market by the a ee. vragen | when added oe 
@ proportion o per cent., or more, to steel or ingot m 
cuptaiaing only from ‘15 to ‘20 per cent. of carbon; has the 
effect of removing red-shortness, and of making it extremely 











has for many years past been known to produce steel 
of great hardness and strength. but it is only quite recently that 
it has been brought into practical use in America by Mr. Julius 
Baur, and has been taken up iu this country by Sir John Brown 
and Co., of Sheffield, who claim for it very remarkable properties 
as regards strength, malleability, and freedom from corrosion. The 
formation of compounds such as these is a matter of great interest 
ia connection with the future development of the applications of 
steel, and is one of those subjects which I venture to suggest 
might be much advanced by an organised research, under the 

pices of a ittee of the Iron and Steel Institute. The 
value of the material known as mild steel or ingot metal consists 
in its extreme ductility under all possible conditions. Its ultimate 
strength is much inferior to that of ordinary steel, and rarely 
exceeds 28 tons per square inch ; its limit of elasticity is reached 
at 15 tons per square inch, whilst the limit of elasticity of a 
harder steel may reach from 25 to 30 tons per square inch, and 
that of hard drawn steel wire from 45 to 50 tons. But in estimat- 
ing the relative value of these different materials by the amount of 
work that has to be expended in causing rupture, it will be found 
that the mild steel has the advantage overits competitors. When 
subjected to blows or sudden strains, such as are produced by the 
explosion of gun-cotton or dynamite, extra mild steel differs in 
its behaviour from that of BB iron and ordinary steel, by yielding 
to an extraordinary extent without fracturing, and it is in con- 
sequence of this non-liability to rupture that it may be loaded toa 
point much nearer to its limit of elasticity than would be safe with 
any other material. Attention has been recently directed in 
various quarters to remedy a defect appertaining to steel, that of 
piping and showing honeycombed appearance in the ingot. It 
is well known that if such steel is hammered and rolled, the open 
spaces contained in it are elongated, and ingly closed up, 
but in reality continue to form severances within the metallic mass, 
to the prejudice of the uniform strength of the finished forging. 
In casting steel containing more than ‘5 per cent. of carbon, the 
defect of Loneycumbing can easily be avoided if care is taken to 
have the metal “‘ dead melted” before casting it into the mould ; 
and that of piping in continuing the inflow of fluid metal for a 
sufficient length of time while it is setting. But in dealing with 
mild steel containing only say ‘2 per cent. of carbon, the difficulty 
of making a sound casting is greatly increased. Much may be 
done, however, by careful manipulation of the fluid metal, and by 
the judicious addition to it of manganese or other oxidisable metal, 
such as silicon or lead, by which occluded oxygen is removed. Sir 
Joseph Whitworth, who, as you well know, has given much atten- 
tion to this subject, bas overcome the evil mechanically by sub- 
jecting the steel, while setting in the mould, to great hydraulic 
compression. He has thus succeeded in producing, in large masses, 
mild steel of extremely uniform strength, and the only doubt 
which could possibly be raised against the advisability of producing 
fluid steel for ordinary applications by this method is on the ques- 
tion of expense. The subject of producing sound steel castings is 
one which we shall have an opportunity to discuss in reference to 
a paper which will be presented by M. Gautier. 

Applications of Steel.—The employment of steei for general 
engineering purposes dates only from the year 1851, when Krupp, 
of Essen, astonished the world by his exhibits of a steel ingot 
weighing 2500 lb., and of his first steel gun, and introdu a 
comparatively mild description of pot steel for steel tires, axles, 
and crank shafts. For the production of these he constructed his 
celebrated monster hammer, with a falling weight of 45 tons, which 
at that time far surpassed in magnitude ne power our boldest 
conception, and is now only being exceeded by a still more powerful 
hammer in course of erection at the Essen Works. Krupp’s steel 
was, however, not cheap steel, and it is to our past president, Mr. 
Henry Bessemer, that we are indebted for the production of steel 
at such a reduced cost as to make it available for railway hars and 
structural purposes in substitution for iron, since which event the 
applications of this superior material show a most extraordinary 
rate of increase. Not only do we travel upon steel tires, running 
over steel rails, but at least one of cur leading railway companies, 
the London and North-Western, has, under the able management 
of Mr. F. W. Webb, constructed as many as 748 locomotive 
engines, including boiler, frame, and working parts, entirely of 
that material, excepting only the fire-boxes, which are still made 
of copper. In France, also, much attention has been given to the 
introduction of steel for machinery purposes, and there. as well 
as in the United States, Germany, and Holland, that material is 
used largely in the construction of bridges and other engineerin 
works. In this country the application of steel for structure 
purposes has occupied the attention of some of our leading civil 
engineers for many years, and Sir John Hawkshaw, when called 
upon to construct a railway bridge at Hungerford, in 1859, pro- 
posed the use of steel in order to lighten the structure. He was 
prevented, however, from carrying his idea into effect by the 
rules of the Board of Trade, which provide that any kind of 
wrought material shall not be weighted either in compression or 
extension to more than 5 tons per square inch. Repeated efforts 
have been made since that time to induce the Board of Trade to 
adopt a new rule, in which the superior strength of steel should 
be recognised, and in order to facilitate their action a committee 
was formed, consisting of Mr. William Henry Barlow, Captain 
Galton, and others, who carried out—with the pecuniary aid of 
leading steel manufacturers—a series of valuable experiments, 
showing the limit of elasticity and ultimate strength of various 
steels, which results are published separately in the ‘‘ Experiments 
on the Mechanical and other Properties of Steel by a Committee 
of Civil Engineers.” At the instance of Mr. Barlow, the British 
Association appointed a further committee to promote the object of 
obtaining for steel its proper recognition, and this has led finally to 
the appointment under the sanction of the Board of Trade of 
three gentlemen, viz., Sir John Hawkshaw. F.R.S., and Mr. 
William Henry Barlow, F.R.S., who were nominated by the 
Council of the Institution of Civil Lngineers, and of Colonel 
Yolland, F.R.S., of the Board of Trade. These gentlemen 
have agreed upon a report recommending the use of steel 
as a building material, subject to a limit of strength greatly 
in excess of the limit assigned to wrought iron, and it is to be 
hoped that the Board of Trade, by adopting that report, will 
remove the serious drawback which has too long stood in the way 
of the application of steel for structural purposes, and which has 
rende’ the construction of large works, such as the projected 
bridge over the Firth of Forth, practically impossible. As regards 
the construction of ships of extra mild steel, the English 
Admiralty, following the example set by France, has, under the 














advice of Mr, Barnaby, the Chief Constructor, taken the lead of 
the commercial navy of the country, and several corvettes have 
recently been constructed entirely of that material at the Govern. 
ment yard at Pembroke, and upon the Clyde. The constructors 
of merchant shipping have been hitherto restricted by rules laid 
down by Lloyd’s Registry, which make no distinction between 
common iron and steel in determining the classification of a 
vessel. It is to be hoped that the important engineering and 
shipbuilding interests of the country will soon be released 
from regulations which may have been well adapted to the 
use of an inferior material such as common iron, but fail 
entirely to meet the requirements of the present day. In ship- 
building, the use of a material superior in toughness and in 
strength produces the double advantage of greater safety to life 
and property, and of an increase of carrying capacity to the full 
amount of weight saved in the construction of the ship. Itshould 
be borne in mind that this additional weight of merchandise is 
carried without increasing the working expenses and power re- 
quired to propel the ship, and may just suffice to strike the balance 
between working a vessel designed for long voyages at a fair profit 
ora loss. In constructing the masts and yards of vessels of the 
stronger material, the weight saved is a matter of still greater 
importance, which I am glad to say now engages earnest attention, 
In the United States, a committee, composed of both military and 
civil engineers, have been engaged for some time upon the subject 
of determining experimentally the structural value of iron and 
steel, with the advantage of substantial support from the United 
States Government, who, after a previous grant of 75,000 dollars, 
have, I observe, granted a further sum of 40,000 dollars in ai 
of the experimental inquiries instituted by the committee, 
The council of the Iron and Steel Institute are not unmindful 
of the importance of this subject, and have invited those 
gentlemen of this and other countries, who have given most 
attention to the production and application of steel, to aid us in 
our forthcoming discussion with the results of their experience, 
In the course of this discussion the distinctive limits between 
steel and iron will necessarily engage your attention. Considering 
the extraordinary change of physical condition which iron under- 
goes when alloyed with small percentages of carbon, manganese, 
phosphorus, tungsten, chromium, and other substances, and con- 
sidering, further, that it is never quite free from some admixture, 
the question of lature is one naturally surrounded with 
difficulty, but it is becoming one of considerable practical im- 
portance when rules are to be laid down regulating the permissible 
strength of different grades of these materials. Dr. Percy has, 
in his ‘* Metallurgy of Iron and Steel,” defined steel as iron con- 
taining a small percentage of carbon, the alloy having the pro- 
perty of taking a temper; and this definition is substantially equiva- 
leat to those found in the works of Karsten, Wedding, Griiner, and 
Tunner. On the other hand, Messrs. Jordan, Greiner, Gautier, Phil- 
lipart, Holley, and others define as steel all alloys of iron which 
have been cast in malleable masses, whilst Sir Joseph Whitworth 
considers that steel should be detined mechanically by a coeffieient 
representing the sum of its strength and ductility. With the 
object of settling this question of lature, an International 
Committee was appointed at Philadelphia, by the Institution of 
American Mining Engineers. The committee consisted of the 
following gentlemen :—Mr. I. Lowthian Bell, M.P.; Dr. Hermann 
Wedding ; Professor Tunner ; Professor Akermann ; M. Griiner ; 
and Messrs, A. L. Holley and T. Egleston, and they resolved that 
the following should be recommended :—(1) That all malleable 
compounds of iron, with its ordinary ingredients, which are aggre- 
gated from pasty masses, or from piles, or from any form of iron 
not in a fluid state, and which will not sensibly harden and temper, 
and which generally resemble what is called wrought iron, shal 
called weld iron (German, Schweisseisen ; French, fer soude). (2) 
That such compounds when they will from any cause harden and 
temper, and which resemble what is now called ‘‘ puddled steel,” 
shall be called weld steel (German, Schweiss-stahl ; French, acier 
soude). (3) That all compounds of iron, with its ordinary ingredi- 
ents, which have been cast from a fluid state into malleable masses, 
and which will not sensibly harden by being quenched in water 
while at a red heat, shall be called ingot iron (German, Fluss- 
eisen ; French, fer fondu). (4) That all such compounds, when 
they shall from any cause so harden, shall be called ingot steel 
(German, Fluss stahl ; French, acier fondu).” The nomenclature 
here proposed is entitled to careful consideration from the emi- 
rence for both theoretical and practical knowledge of the gentlemen 
composing the committee ; but I apprehend that for common use 
the distinctions desired to be drawn are too manifold. Moreover, 
the lines of demarkation laid down run through materials very 
similar, if not identical, in their application, where a distino- 
tion in name would be extremely difficult to maintain and 
awkward to draw. Take, for instance, railway bars from 
ingot metal, which are usually specified to bear a given 
dead load without deflecting beyond certain limits, and 
to resist a certain impact without rupture. The mate 
answering to these requirements contain from ‘2 to “6 per cent. of 
carbon, depending in a great measure upon the mode of production, 
and upon the amount of admixture of phosphorus, sulphur, silicon, 
aud manganese. But inasmuch as the quality of tempering depends 
chiefly upon carbon, part of the rails delivered under such specifi- 
cation might Lave been classified as ingot iron, and part as ingot 
steel. The committee omits to define the degree of hardening 
which it considers necessary to bring a material within the 
denomination of ingot steel, It is well known, however, that the 
temper depends upon the exact temperature to which the metal is 
heated before being plunged into the refrigerating medium, and 
also upon the temperature and conductivity of the latter, and that 
ingot metal with even ‘2 per cent. of carbon, when plunged 
hot into cold water, takes a certain amount of temper. The 
question of the amount of import duties payable in foreign 
countries upon metal occupying a position near the proposed 
boundary line, would also lead to considerable inconvenience. 
Difficulties such as these have hitherto prevented the adoption of 
any of the proposed nomenclatur2s, and have decided engineers 
and manufacturers in the meantime, to include, under the general 
denominations of cast steel, all compounds consisting chiefly of 
iron, which have besn produced through fusion, and are malleable, 
Such a general definition does not exclude from the denomination 
of steel, materials that may not have been produced by fusion, and 
which may be capable of tempering, such as shear steel, blister 
steel, and puddled steel, nor does it interfere with distinctions 
between cast steels produced by different methods, such as pot 
steel, Bessemer steel, or steel by fusion on the open hearth. The 
forthcoming discussion will, I hope, lead to some general agree- 
ment regarding this 4 tion of lature. 

Wrought Iron.—While steel is gradually su;planting wrought 
iron in many of its applications, efforts are being made to main- 
tain for the latter material an independent position, for cheapness 
and facility vf manipulation, by improving the puddling process. 
Mechanical puddling, like many other important inventions, has 
taken a long time for its development, and has engaged the 
attention of many minds, but I will only here mention the names 
of Tooth, Yates, and Mr. Menelaus, our past president, who have 
pioneered the road ; and of Danks, Spencer, Crampton, and others 
who have followed more recently in the same direction. It is 
chiefly owing, however, to the persevering endeavours of Mr. 
Heath, and of Messrs. Hopkins, Gilkes, and Co., that the 
mechanical puddling of pig metal has been accomplished with a 
considerable amount of success, All these efforts have had refer- 
ence to puddling in a chamber rotating upon a horizontal axis, but 
numerous attempts have also been made to accomplish mechanical 
puddling by the introduction into stationary chambers of rabbles 
moved by mechanical power, and by the use of chambers rotating 
upon an inclined axis, in connection with which latter the names 
of Maudslay, Sir John Alleyne, and Pernot should be mentioned. 
The principal difficulty connected with the rotary puddling 
furnace consisted in providing a lining of sufficient power to 
resist the corrosive action produced by siliceous slags, and 
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ijt is important, therefore, that the pig metal introduced 
jnto the rotative puddler should be as free from silica as 
possible. By charging fluid metal into the furnace, the silica 
adhering to the pigs in the form of sand is got rid of ; but efforts 
have latterly been made, with satisfactory results, I believe, to 
subject the pig iron itself to a simple finery process on its way 
from the blast furnace to the rotative puddler, with a view of 
removing the silicon chemicall bined with the pig. M. Hamoir, 
of Belgium, has been engaged upon this subject for some years, as 
you will have seen from the ** Report on the Progress of the Iron 
and Steel Industries in Foreign Countries” in our ‘‘ Journal,” 
while in this country, Mr. I, Lowthian Fell has called the 
Bessemer converter into requisition for effecting the desired object. 
We are informed that not only does the lining of the furnace stand 
better in using this semi-refined metal, but that the yield per fur- 
nace per diem, as well as the quality of the metal obtained, are 
much improved. It is intended to roll the metal thus pro- 
duced into railway bars, without any intermediate pro- 
cess of re-heating, and to subject the rails to a process 
of case-hardening similar to what was practised some years ago 
by Mr, Dodds, in South Wales. The case-hardened iron rails 
are expected to rival steel rails in quality, but it remains 
to be seen whether these wearing properties are not obtained at 
the cost of brittleness, and whether rails manufactured by this 
method can compete in price with steel rails. Three years ago, I 
had the honour of bringing before this Institute a plan of pro- 
ducing wrought iron directly from the ore, in a rotative furnace of 
special construction, and heated by gas. This process was at that 
time only carried on upon a small scale at my sample steel works, 
in Birmingham. It has since been carried out upon a working 
scale, at Towcester, and in Canada, and although the results 
hitherto obtained cannot yet be considered entirely satisfactory 
from a commercial point of view, I see no reason to feel discouraged 
as regards the ultimate result of this method of treating iron ores. 
By it, iron of almost entire freedom from sulphur and phosphorus 
is obtained from ores containing a considerable percentage 
of these impurities, If steel is to be produced, the raw 
balls, as they leave the rotary furnace, are either imme- 
diately transferred to the bath of the open-hearth furnace, 
or are previously subjected to the processes of squeezing 
and hammering for the removal of scoria, which otherwise carries 
some of the impurities contained in the ore into the metallic bath, 
and prevents the attainment of steel of a high quality. One of 
the drawbacks to the use of iron and steel for structural purposes 
is found in their liability to rust when exposed to air and mois- 
ture. The ordinary means of protecti gainst rust ists in 
covering the exposed surfaces with paint, and if this is renewed 
from time to time, iron and steel may be indefinitely preserved 
from corrosive action. Another mode of protection consists in 
dipping articles of iron and steel while hot into a bath of oil, when 
some of the oil penetrates to a slight depth into the pores of the 
metal, while other portions become decomposed, and form a very 
tenacious resinous coating. For the protection of iron and steel 
when in the form of thin sheets or wire, galvanising, as is well 
known, is largely resorted to. The principle of protection in 
this case depends upon the fact that zine, although more 
oxidisable than iron, forms, with oxygen, an oxide of a very 
permanent nature which continues to adhere closely to the 
metal, and thus prevents further access of oxygen to the same. 
This mode of protection presents the further advantage that 
so long as any metallic zinc remains in contact with the iron 
in presence of moisture, the latter metal forms with the zinc the 
negative element of an electrolytic couple, and is thus rendered 
incapable of combining with oxygen. Galvanising is not applicable 
in those cases in which structures of iron and steel are put together 
by the aid of heat, or are brought into contact with sea-water, 
which would soon dissolve the protecting zinc covering. But even 
in these cases the metal may be effectually protected against 
corrosion by attaching to it pieces of zinc, which latter are found 
to dissolve in lieu of the iron, and must, therefore, be renewed from 
time to time. Captain Ainslie, of the Admiralty, has lately made 
a series of valuable experiments, showing the relative tendency 
towards corrosion of both iron and steel when in contact with sea- 
water, and of the efticacy of pieces of zinc in preventing this corro- 
sion. These experiments further show that mild steel is— cont 

to the results obtained by M. Gautier—more liable to corrosion than 
wrought iron in its unprotected condition, but that zinc acts most 
efficaciously in protecting it. Quite recently, another mode of 
»rotecting iron and steel plates from corrosion has been suggested 
ty Professor Barff. This consists in cxposing the metallic sur- 
faces, while heated to redness, to the action of superheated steam, 
thus producing upon their surface the magnetic oxide of iron, 
which, unlike rust, p the characteristic of per- 
manency, and adheres closely to the metallic surface below. In 
this respect it is analogous to zinc oxide adhering to and protecting 
metallic zinc, with this further advantage in its favour, that the 
magnetic oxide is practically insoluble in sea water and other weak 
saline solutions. 

Before concluding this address, I wish to call your attention to 
amatter which will require your early consideration, The Iron 
and Steel Institute has now attained an influential position, and is 
likely to increase from year to vearin its beneficial action, upon the 
further development of a trade which may justly be claimed to be 
the most important in the country. In order to give additional 
weight to its action, it seems necessary that its position should 
be recognised in official quarters, and that it should be pos- 
sessed of a habitation in a central locality, which should com- 
prise office accommodation, a library, a model room, a lecture 
room and laboratory. Such a building, if specially erected for 
the Iron and Steel Institute, would exceed the means at their 
disposal for such a purpose, but the moment has arrived when 
other institutions devoted to the cultivation of different branches 
of applied science feel the necessity for similar accommodation. 
Would it not be possible for our Institute to join efforts with 
those kindred institutions, for the erection of a joint building, 
representing applied science of the country as completely as 
Burlington House represents pure science, Such a project could 
not be realised without the concurrence of the parent institution 
of applied science, ‘‘ The Institution of Civil Engineers,” whose 
building, though large, is by no means sufficient for its actual 
requirements. The new building might, therefore, dat 
the Institution of Civil Engineers, the Institution of Mechanical 
Engineers, the Institution of Naval Architects, the Society of 
Telegraph Engineers, the Iron and Steel Institute, and possibly 
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other societies which hoid their ordinary ting 

days of the week, and some of them at considerable intervals of 
time; it would not, therefore, be necessary to provide more than 
one, or perhaps two, general meeting rooms, and one library, but 
each society would require separate office accommodation and 
council chambers, the whole being so arranged as to be able to 
be thrown open for the holding of conversaziones. The 
common interests of the societies might be placed under the 
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Yesterday —Thursday—the members of the Institute re-assembled 
at the Institution of Civil Engineers, the President, Mr. C. W. 
Siemens, LL D., in the chair. 

The proceedings commenced by the reading of a paper by Mr. 
Lowthian Bell, M.P., ‘‘On the Separation of Carbon, Silicon, 
Sulphur, and Phosphorus in the Refining and Puddling Furnace, 
and in the Bessemer Converter.” He detailed several interesting 
experiments that had been made, and stated, as a conclusion, that 
even with the superior advantages to btained by mechanical 
puddling, there was still an irregularity in the phosphorus contained 
running over a considerable range, but such irregularity, so far as 
depended on the want of uniformity of work, might be considered 





| as eliminated now that human toil was superseded, He would 


suggest, therefore, to iron manufacturers who had the opportunity, 
that they should place a rotating puddling furnace for a time 
under the ti i tion of a properly qualified person, 
who, by carefully noting all the conditions under which the opera- 
tion was carried on, could not fail in the end to ascertain those 
which influence the oxidation and separation of substances known 
to be detrimental to the good quality of the iron containing them. 

In discussing the paper by M. Gautier and Mr, Riley, Captain 
Christie gave a description of some experiments that had been 
made at Sheerness and Devonport, on behalf of the Admiralty, in 
order to test the corrosive action of fresh and salt water in iron 
and steel boilers. He suggested, as a remedy for reducing corro- 
sion, the bringing into contact with the iron pieces of zinc, and 
also the application, under certain conditions, of tallow, mineral 
oil and vegetable oil. 

Mr. Richardson said he had considerable experience in working 
steam boilers with sea water mixed with fresh water, and in that 
case there was no oxidation at all, but in other cases where 
mineral water was mixed with fresh water and sewage water there 
was oxidation. 

Mr. Cowper, Mr. Adamson, Mr, Rogerson, and Mr. ng of 
Bolton, also took part in the discussion, and M, Gautier briefly 
replied, being followed by a few remarks from the President. 

It was resolved that the discussion on Mr. Lowthian Bell’s paper 
should be deferred till next meeting. 

Mr. Henry Kirk, Workington, then read a supplementary paper 
**On Puddling in Ordinary and Rotary Furnaces,” and Mr. Richd. 
Howson, of Middlesbrough, read a paper ‘‘On Welding.” A dis- 
cussion on both papers ensued, in which Mr. Head, Mr. Brogden, 
Mr. Baker, Dr. Percy, Mr. Riley, and others spoke. The latter 
two gentlemen also spoke of the presence of arsenic in iron ores, 
Mr. H. Simon, C.E., Manchester, read a paper “On Chaudron’s 
Method of Shaft Sinking through Water-bearing Strata without 
Pumping, and the Results obtained by it;” the discussion on 
which was adjourned till the next meeting of the Institute. 

Mr. Leeby, on behalf of Mr. I. L. Weyers, C.E., gave a descrip- 
tion of Belgian iron railroads and sleepers, after which the pro- 
ceedings terminated with the usual vote of thanks to the chairman. 
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hole stoppers for use in connection therewith, David Mason, Chapel, 
Cambuslang, Lanarkshire, N.B. 

739. Improvements in and appertaining to Counters, [npDexks, and Rzois- 
TERING AppaRaTus for recording the revolutions of shafts, applicable 
also for other purposes, William Chadburn, Liverpool —22nd February, 
1877. 

749. Improvements in Steam Enotyves for Screw Proprvision and other 
motive {purposes, Rebert Steele, jun., and William Lynde Brunton, 
Greenock, Renfrewshire, N.B.—23rd February, 1877. 

755. Improvements in hi or apparatus for CuTTine and SpLitTine 
Woop, especially wood used for fire-wood, also applicable for cutting 
a and other articles, Edmund Edwards, Sou’ pton-buildings, 

ndaon, 

a in Tuyeres, Thomas William Plum, Malins Lee, 

0 





768, iegvoventouts in VULCANISED INDIA-RUBBER SpPrinos for use in the 
buffer, draw, aud bearing springs of railway and tramway engines, 
carriages, and wagons, which improved springs may be used for some 
other purposes, George Spencer, Cannon-strect, London. 

766. Improvements in Exorxes worked by products 0: tion, either 
alone or in conjunction with other elastic fluid, Matthew Piers Watt 
Boulton, Tew Park, Oxfordshire. 

770. Improvements in apparatus for Feepine Fuet to Furnaces, gas pro- 
ducers, and other busti hambers, Josiah Smith and William 
Dowker, Barrow-in-Furness, Lancashire. 

772. Improved machinery for Corrine or Winpinc Yarn, Henry Edward 
N hancery-lane, ‘London.—A communication from Messicurs 


h 








774. Improvements in PreseRviNG Mezat, Fisu, and other alimentary 
substances, Edward Griffith Brewer, Chancery-lane, London.—A com- 
munication from James Potter McLean, New York, U.S. 

776. Improvements in Screens and Apparatus for ScREENING BARLEY 
and other grain and seed, Thomas Frederick Stidolph, Woodbridge, 
Stidoiph, Wood Henry Some, Haenedan, Essex, and George Frederick 

‘olk. 


Stidolph, Woodbridge, S 
778. Improvements in Barus, and in apparatus to be used in connection 
with the same, and for other like purposes, William Robert e, 


Southampton-buildings, London.—A communication from Charles 
Albert Blessing, Phiiadelphia, Pennsylvania, U.S.—24th February, 1877. 

782. Improvements in the manufacture of Leatner and in apparatus 
therefor, James Mathison, Edinburgh. 

784. Improvements in Pickers for Looms, Harding Hallen, Wellington- 
street, Burslem, Staffordshire 

786. Improvements in Locomotive and other Steam Exatnes, Reginald 
Wigram and Frederick James Cribb, Steam Plough Works, Leeds. —26th 
February, 1877. 

788. Improvements in the means and apparatus for Reau.atrya the 
Surrty of Steam to Sream Esornes, John Edward Campbell Koch, 
Queensbury-place, South Kensington, London, and Frederick William 
Durham, Clevedon Villa, Station-road, New Barnet, Hertfordshire. 





supervision of a joint House and Library Committee, p 
over by the President of the Institution of Civil Engineers, and 
comprising gst its one or two bers of cil 

and the secretaries of the different societies. The Government 
would probably not be unwilling to further the realisation of an 
object of such great usefulness by granting a site in a central 
portion of the metropolis, Each society might be called upon to 
furnish a portion of the capital required, either out of its accu- 
mulated funds, or by voluntary contributions of its members, and 
the remainder could probably be raised upon debentures, and thus 
become chargeable upon the ordinary subscriptions of future years. 
The details of aan 4 scheme would, of course, require most 
careful consideration ; but I believe that the present moment 
would be favourable for its realisation if you, as well as the other 
scientific bodies considered, consider the matter worthy your 
attention, The great variety and importance of the subjects of 
interest to our Institution are my apology for having detained you 
longer than I intended in reading this address, 











791, Impr in Dratvace PLovcus, Henry Owen Cuppaidge, 
Kilkenny Abbey, Glasson, Westmeath, Ireland. 

795. Certain improvements in WATER-wASTE PREVENTERS, Thomas Hun- 

te Preston Dennis, Chelmsford, 4 

it An improved Soie for Boots and Suors, William Robert Lake, 
Southampton: buildings, London.—A communication from Solomon 
James Gordon, New York, U.S. 

798. Improvements in apparatus applicable for Criwrine, GorFERING, or 
Ptattine and Empossine Fasrics in diagonal or in angular foldings or 
flutings, Hesketh Hughes, Brooksby-walk, Homerton, Middlesex. 

799. Improvements in Srsam Enores, Hunter Henry Murdoch, Staple- 
inn, London.—A communication from Emile Bede, Verviers, Belgium. 
—27th February, 1877. 

800. Certain improvements in Rotting and FrvisHine regular or irregu- 
lar, angle, channel, and other sections of iron and steel for various 
ee William Brownhill and Thomas Henry Smith, Walsall, Staf- 


802. Improvernents in MatHematicat Instruments for laying-off and 
measu courses, bearings, and distances on charts and plans, Digby 
Murray, Caterham, Surrey. 


804, An improved MxPanDING or MovaABLE Reep for use in warping, 





beaming, and sizing machines, and also in looms, James Pim Strang- 
man and Philip Buchy, Sarno, Italy. 

805. Improvements in machinery or apparatus for making ArTicLEs in 
ws William Boulton, Providence Foundry, pein Marg Stafford- 
shire, 

807. Improvements in Sream-Traps, which improvements are also appli- 
cable as a low-water and pressure alarm for steam generators, John 
James Royle, Market-street, Manchester. 

809, An improved Fasrenine for corsets, dresses, gloves, and other 
oe apparel, Charles Bayer, St. Marylebone, London.—A communi- 
cation from Messrs. Delphy and Lemaire, Paris, 

811. Improvements in the PropucinG of Mortive-power, and in the means 
aud apparatus employed therefor, Robert Little, Greenock, Renfrew- 
= communication from Dugald Little, Sydney, New South 

ales, 

815. An improved Rarr and Lirepoart, applicable also as a mili 
pontoen, Pastor Perez de la sala, Bond court-chambers, Walbrook, 
London. 

817. Improvements in Looms for Weavina, and in appara’ 
ge he gone Bradford, Yorkshire. Pape. Conan 

819. Improvements in Gas-moTor Enoines and in the valves 
engiues, Richard Hallewell, Blackburn, Lancashire, ela 

821. Improvements in Furnaces and Firepwaces for burning slack, and 
in steam boilers combined therewith, Frederick Hart, Tavistock-road 
Westbourne Park, London. —28th February, 1877. 

825. Improvements in apparatus for SeparaTine Sueets of Paper from 
a pile and feeding or moving them into or through printing, folding, 
ruling, embossing, envelope-making, and similar ped sma ohn Cum- 
ming, Edinburgh. 

827. Improvements in the process of Freezine or REFRIGERATING Liquips, 
and in apparatus used therein, Grosvenor du Vallon and Jules Csete, 
Birmingham. 

829. Improvements in the means and apparatus for GALVANIsING IRon or 
coating it with zinc and tin, Frederick Braby, Euston-road, London, 
and Arthur Uharles Moore, Ida Wharf, Deptford, Kent. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

956. Improvementsin the Formation of Mera Bars for the manufacture 
of horseshoes, and in hinery therefor, William Robert Lake, South- 
ampton-buildings, London.—A communication from William Morris 
Greenwood and John Norris Clarke, Cincinnati, Ohio, U.8S.—9th March, 





1877. 

974. Improvements in Stor VaLvee, William Lloyd Wise, Chandos-cham- 
bers, Adelphi, on.—A communication from Edmund Russell, New 
York, U.8S.—10th March, 1877. 

998. Improvements in Ruinc Macuines, Herbert John Haddan, Strand, 
London.—A communication from William Orville Hickok, Harrisburg, 
Pennsylvania, U.8.—13th March, 1877. 





Patents on which the Stamp Duty of £50 has been Paid. 

919. ILLuminaTinG Gas, Alfred Vincent Newton, Chancery-lane, London. 
—13th March, 1874. 

921. Brxpixe of Cur Corn into Sneaves, Alfred Hughes, Brampton Ash, 
Market Harborough. —13th March, 1874. 

930. TarasHine Macuines, Frank Garrett and Caleb Hudson, Leiston.— 
—l4th March, 1874. 

936. Ice, CooLine Liquips, &c., Samuel Barclay Martin, San Francisco.— 
14th March, 1874. 

942. Encines WorKED by Steam or other Fiurp Pressure, James Bing- 
ham Alliott, Radford.—17th March, 1871. 

923. Rerorts, James Buchanan and Samuel Vickers, Liverpool.—l4th 
March, 1874. 

974. Srzam Enornes, Peter William Willans, Granville Park, Blackheath. 
—19th March, 1874. 

990. Mitts for GrinpiNG CorreE, &c., Alexander Melville Clark, Chancery- 
lane, London.—20th March, 1574. 

944. Steam Enarnes, William Henry Northcott, Union-court, London.— 
17th March, 1874. 

956. Brick-MakinG Macuines, Frederick Lurmann, Osnabriick.—18th 
March, 1874. 

975. Cuarns, Alexander Melville Clark, Chancery-lane, London.—19th 
March, 1874. 

1810. TRaIn SIGNALLING on RarLways, Edward Tyer, Old Jewry-cham- 
bers, London. —23rd March, 1874. 

1455. CLEaNING Grain, &c., Augustus Bryant Childs, Mark-lane, London. 
—27th April, 1874. 

1043. Pump Vatves, Cemer Thomas Colebrook, Islington, London.—27th 
March, 1874. 


Patents on which the Stamp Duty of £100 has been Paid. 

749. ATMOSPHERIC Stamps and Hammers, William Husband, Hayle.—1l5th 
March, 1870. 

760. CouLars and Sappies for Horses and other Animats, Charles Stock- 
bridge, Bishops Stortford. —15th March, 1870. 

oy for Weavino, Joun Carter Ramsden, Bradford.—15th March, 

776. Rotary Corn Screens, William Rainforth, sen., and William Rain- - 
forth, jun., Brayford Head, Lincolnshire.—l6th March, 1870. 

791. Cork, Germond de Lavigne, Paris.-- 17th March, 1870. 

wrens Piovucus, &c., William Woolfe, Bedfordshire.—18th March, 

wv 


Notices of Intention to Proceed with Patents, 


3737. ExtincuisHine Sparks, John Guy Wilson, Manchester.—A commu- 
nication from August er and Christian Frederick Budenberg.— 
26th September, 1876. 

a eee Noel Chandler, Hednesford, Staffordshire.—6th Novem- 

4295," Awwratixa Pans, Thomas Shaw and James Heap, Brighouse, York 


4299. Pots for FLowers or other Piants, William Blake, Liverpool, and 
Robert Tebbs, Stepney, London. 

4304. UmBRELLAS, Parasois, and SunsHapss, William Martin, Friday- 
street, London.—7th November, 1876. 

4328. Boxes, &c, Abraham Martin, Newman-street, Oxford-street, Lon- 
don.—8th November, 1876. 

4352, Buck.es and Straps or Betts, Isidor Frankenburg, Manchester. 

4355. FiRE-GRATE, Stove, or Furnace, for the Economy of Coan as FugL, 
Nicholas Whitfield, Hallbankgate, Milton.—10th November, 1876. 

4359. ROLLER SKaTES, Samuel Seally Allin, Cadogan-place, London. 

4363. Pavine Roaps, &., Edwin Powley Alexander, Southampton-build- 
ings, London.—A communication from Henry Désiré du Mont. 

4372. Treatment of Siac, &c., Charles Wood, Middlesbrough-on-Tees, 
Yorkshire. 

4376. BLocks or Inverts, Edward Brock, Huddersfield. 

ges Pumps, Leonce Pierre Othon, Victoria-chambers, Westminster, Lon- 

on. 

4384. Morive-POWER Encorngs, John Gillott, Barnsley. 

4885. PHotocrapaic Stupios, Robert Slingsby, Lincolnshire, — 11th 
November, 1876. 

4400. Cookinc Apparatus, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Jenny Duhamel and Octavie Fassin. 

4401. Composing and Distrisutine Tyre, Peter Jensen, Chancery-lane, 
London.—A communication from Louis Hei 1 N ber, 
1876. 

4410, ANTITARTARIC LuBRICANT, William Spence, Quality-court, Chancery- 

e, London.—A communication from Isaac Bernhard. 

7 Lozencers, Thomas Kernahan, Kilmarnock, Ayrshire.—14th Novem- 
er, 187% 

4430. Steam Enoines and Borers, Frederick John Rowan, Glasgow, 
Lanarkshire 





4432. SELF-PROPELLING or LocoMoTIVE EnGines, Robert George Burrell, 
Thetford, Norfolk. 

4434. Topacco Piprs and CIGAR-HOLDERS, Frederick Stanfield, ;Malpas- 
road, Lewisham High-road, Kent. 

ie Embossing, &c., Henry Dewhurst, Huddersfield.—16th November, 


76. 
4466, SreaMine and Serrine Textite Fasrios, William Eli Sudlow, Old- 


4470. Printine or SurFacina Ink, Robert Pinkney, Bread-street-bill, 
and Francis David Ward, Chandos-street, London. 

4474. Automatic Griprine Tones or ReacueErs, William Rutherford and 
Peter Mitchell, Forfarshire, N.B.—18th November, 1876. 

4500. Roxts of Rottine Minus, Alphonse Edouard Thomas, Clabecq, 
Belgium.—21st November, 1876. 

4595. ELECTRO-MAGNETIC ENGinEs, William Robert Lake, Southampton- 
buildings, London.—A communication from Martin Egger. 

4602, Raitway Coup.ines, Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from Hamlin G. Russell and John Lorenzo 
Roberts. —28th November, 1876. 

4615. Drawine Orr Perroceum and other Fiuins, William Phillips 
Thompson, Lord-street, Liverpool.—A ication from Monsi 
Charles Margat.—29th November, 1876. 

4628. Nut Bianks, John Henry Johnson, Lincoln’s-inn-fields, London,— 
+. communication from Samuel Sharpless Townsend.—30th November, 

‘ 
767. 





6. 
Breaking Down Coat, &c., Martin Macdermott, London, and 
i Elliott, Chowbent, L hire.—9th Di ber, 1876. 
4819. Cora Raisinc Macutnes, Thomas Kilner Mellor, Jackson Bridges 
and Squire Beaumont, Paddock, Huddersfield. 
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4828. cong Retorts, William Foulis, Glasgow, Lanarkshire.—13th 


December, 1 
5038. Fast and Loose Puuieys, John Garrett , Tongue, Se 
buildings, London.—A communioation from A y— 


2800. Mowrnc anp Rearina Macaings, 2. Hornsby, J. Innocent, and 
T. Rutter.—Dated 14th July, 1876. 
This Fe, First, toa one-horse reaping machine constiucted — 





20th December, 1876. 

8. Hearixc Box- -rrons, Frederick Stitchbury, Leyton, Essex.—1lst Janu- 
ary, . 

30. Hawp-Lamps, William Hugh Simpson, Rochdale, L hire.—3rd 
January, 1877. 

126. Bieacuine Cura Cars, &2., John Carr, Loudoun-square, Cardiff. 
—10th January, 1877. 

152. Frurr-Breap and Farina, Campbell Morfit, Southampton-buildi 
London.—1l1th January, 1877. 

196. Reasomerric Recucators for Gas steieidh Henry Giroud, Paris.— 
15th January, 1877. 

259. CLosinc the Mours-Preces of Gas Retorts, Peter Tassie, Manchester. 
—20th January, 1877. 

296. Watcu-cuakps or Protectors, John Thomas Nicholls, Southampton- 
buildings, London.—24th January, 1877. 

324. = Square Salts, &c., Anthony Hutton, Liverpool.—25thk Janu- 
ary, 2 

336. Fastentne the Enps of Bevts, Frank Wirth, Ruelfiehen the Teine, 
Germany —A communication from Joannes Bachman 

348. Potisn for CLeanine, &c., William Thomas om Sotheron-road, 
King’s-road, Fulham, London.—26th January, 1877. 

409. Heexs for Boots and Ssoes, Henry Hill, Meadows, Nottingham.— 
3ist January, 1877 

474. Screws, Joseph Tangye, Tickenhill, Bewdley. 

476. Maxine Bricks, &c., Abel Mayer, Hanley, Staffordshire.—8rd Febru» 








ary, 1877. 
= Ratsine and LowEeRInc Heavy Bopies, Henry Cherry, Aston, Bir- 
ham.—5th February, .187 


554, TaBies, Hamor Lockwood, Bradford. 

558. Sprvstnc and Dovstrye, Samuel Brooks and George Harrison, West 
Gorton, Manchester.—9th February, 1877. 

565. Srrivc and other Hrvces for Doors and Gates, Patrick O'Connor, 
Wavertree, Lancashire.—1Cth February, 1877. 

606. Burrers and Sprtvos for Ratuway Carrtaces, &c., Joseph Doul- 
a, sen., and Alfred Doulceron, jun., Brussels.—lith February, 
1877. 

625. Forwaces, Josiah Swain, Oldham. 

626. Steam Borters, &c., Edmund Rees and Frederick Richardson Gled- 
hill, Manchester. 

633. Treatment of Ores, &c., Farnham Maxwell-Lyte, Savile-row, Lon- 
don.—15th February, 1877. 

668. Wixpisc Sewrxe Tread, William Halbert, Paisley 

670. BreecH-LOaDING ORDNANCE, Jatnes Astbury, Smethwick. 19th Feb- 
ruary, 1877. 

688. Gas-werers, Charles Hunt, Birmingham. 

696. Preparinc Covers or Cases, William Wilkinson, Middlesbrough, 
Yorkshire. 

700. ASBESTOS, ote Dudgeon, Stock Orchard Villas, Caledonian- 
road, London. — , 18 

ie PoRIFICcATION et Gas, George “Thomas Livesey, Old Kent-road, 


rrey. 

712. sTieat Rotiixe of Woven Faprics, George John Bollingbroke and 
John Ling, Chelmsford.—21st February, 1877. 

740. Rotter Skates, James Mackay, Liverpool.—22nd February, 1877. 

ae A.vumrvovs Substances, John Howison, Hurlet, Renfrew- 

ire, N.B. 

758. VULCANISED INDIA-RUBBER Sprincs, George Spencer, Cannon-street, 
London. 

766. Enctves Workep by Propucts of Compustion, Matthew Piers Watt 

Boulton, Tew Park, Oxfordshire. 

778. BaTus, William Robert Lake, South ton-buildi London.—A 
communication from Charles Albert Blessing. — 24th February, 1877. 

779. MrtcBoarD and PasTEBOARD, George Peter, Edinburgh.—26th Febru- 
ary, 1877. 

795. Water-wasTe PREVENTERS, Thomas Hungate Preston Dennis, 
Chela:sford.—27th February, 1877. 

825. Separatinc SHeets of Paper, John Cumming, Edinburgh.—lst 
March, 1877. 

$57. Batt Vatves. &c., Edward Dunning Barker, Bedford-row, and 
a= George Rawson Harris, Dorset-square, London.—3rd March, 
1877 

883. Dressinc Cases, &c., George Betjemann, George William Betjemann, 
and John Betjemann, Penton ville-road, London.—5th March, 1877. 

956. Horsesnogs, William Robert Lake, Southampton- buildings, London. 
—A communication from William Morris Greenwood and John Norris. 
Clarke.—9th March, 1877. 

971, SToP-vALVEs, William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—A communication from Edmund Russelii—l0th March, 
1877. 

998. Ru.inc Macuines, Herbert John Haddan, Strand, London.—A 
communication from William Orville Hickok.—13th March, 1877. 


All ms having an interest rete te any one of such aj tions 
shoul offs of the Commiasioners sf Paton jections to such a) ‘tion at 
Commissioners of Patents within twenty-one days afte: 








List of Specifications published during the week ending 
17th March, 1877. 

2628, 1s. 4d.; 2629, 4d.; 2662. 6d.; 2663, 6d.; 2668, 10d.; 2728, 6d.; 2730, 
2d.; 2734, 6d.; 2735, 6d.; 2740, 6d.; 2741, 8d.; 2743, 6d.; 2749, 6d.; 2754, 
; 2776, 6d.; 2783, 6d.; 2785, 6d.; 2797, on 2805, 6d.; 2807, 4d.: 2808, 

“3 28 20, 6d.; 2823, Sd.; 2825, ; 2833, 6d.; 2841, 6d.; 2842, 

: epee’ 6d; 2 oe oe, ! 2868, 6d.; 2875, 6d.; 2876, 
6d.; 2883, 10d.; 2888, 6d.; 20,8; sol, A; 806, Sd; 2000, 62; 200s, 





oe 


6d.; 2905, 10d.; 2911, 64.: 2918, 6d.; 2919, 4d.; 2926, 6d.; 2939, 8d.; 2040, 
6d.; 2941, 6d.; 2945, '6d.: 2958, 6d.; 2963, 6d.; 2965, 4d.; 2972,’ 6d.; 2976, 
6d.: 2977, 6d.; 2980, 6d.; 2994, 6d ,, d.; 2999, 6d.; 3002, 6d.; 3011, 
6d.; 3013, 44.; 3015, 6d.; 3016, 6d.: 3022, 6d.; 3023, Sd.; 3025, 6d.; 3031, 
6d.; 3032, 6d.; 3038. 64.; 3040, 6d.; 3041, 4d.; 3047, 4d.; 3048, 8d.; 3051, 
4d.; 8055, $d.; 3058, 6d.; 3060, 6d.; 3062, 6d.; 3063, 6d.; 3064, 2d.; 3068, 
-: 3069, 4d.; 3071, 8d.; 3073, 6d.; 3074, 6d.; 3075, 6d.; 3078, 6d.; 
6d.; 3082, éd.; 3086, 6d.; 3087, 6d.; 3089, 6d ; 3090, 4d.; 3094 


6d.; 3103, 4d.; 3113, 4d.; 3115, 6d.; 3116, 2d.; 3117, 2d.; 3118, 
2d.; 3137, 6d.; 3139, a : ; 
2d; 3204, 2d.; 3207. 4d.; 8214, 2d.; 3215, 2d.; 3219, ; 

2d.; 3230, 2d.; $236, 2d.; $238, 2d.; 3239, 2d.; 3243, 2d: 3248, 2d.; 3249, 
2d.; 3255, 24. 


8d. 

2d. 

6d.; 3080, 
, 6d.; 3100, 
6d.; 

2d. 

2d. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums ex la, must be 
remitted by Post-office Order, made —. at the Post-office, 5, H « 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, ‘Sou 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





2887. Bricks, Stans, &c., B. J. B. Mills.—Dated July, 1876. 

Clay is mixed with hot water and tempered b 
machine consisting of two pairs of cylinders or ie, it then passes 
into a pug mill with a vertical shaft eo screw ae the lower of 
which are of a different pitch to the u) From this pug mill the 
clay passes to a forming table, the slabs or bricks being covered with brick 

dust. These are then dried for about = days and passed to a brick 
press, where they receive their definite shape and then again dried. After 
drying, the bricks are into a furnace with a flat sole and baked by 
the products of combustion of fuel burned on grates in recesses in the 
furnace chamber. 
2888. Sewine Macuines, W. R. M. Thomson.—Dated 14th Juiy, 1876. 
This relates to tucking, frilling, and gathering attachments, and con- 
sists of a fork-shaped two-armed plate, the one arm broader and longer 
than the other, the short arm being bent near its junction with the long 
one, which is also bent up a little, lea a space between for the 
tion of the fabric being sewn. The fabric to be tucked is folded by 
operator at the creases to form the of each tuck, and is laid ona 
fed forwards over the two arms with edge of the folded part against 
the guiding edge of the outer gauge, with a spring orizontall 
hinged or swivelling on the upper front edge of the long arm, whic 
smoothes down the folds and insures the folded edge being drawn in in a 
line close up to the oater gauge, assisted by a spring inside gauge on the 
short arm. The frilling attachment consists of a sole te secured, like 
the tucking arrangement, to the bed plate of the i 
acrew. This carries a reciprocating spring gathering feed tor, “working 
in ears bent up out of the sole plate to the front and right of the needle. 
A bell crank lever is pivoted on the ~% =s that each time the needle 
bar descends the lever pulls — a on a spiral spring, 
the latter on the rising of the n nd ber — tA gathering bar back 
and forming the second half of the frill or gather. 
2889. Sure Fronts, P. Jensen —Dated 14th ee 1876. 

The object of this is to dispense with shirt front buttons or studs. A 
single button or stud is used at the top, and the front is kept together at 
the junction by making a flap on each half. ese flaps are turned over 
in opposite ane sjint one put into the other, much like a tin- 








tic and variable side delivery ar , to 

construction of a one-horse side delivery machine with three or more aie 
heads, the heads being carried on arms, the sockets Ss ens which are 
pivoted to radial pins in a socket on the rake driving t. Thirdly, in 
mechanism for varying the intervals at which the rakes are mai e 
deliver, this consisting of a drum surrounding the axis of the rakes and 
having "teath upon it which, by means of a single toothed boss on a rock- 
ing shaft under the control ‘of the driver, govern the position of the rakes 
during the platform half of theirrevolution. Fourthly, in a differential 
motion for the same result as in the foregoing. Fifthly, in 
arrangement of vertical spindle carrying a worm wheel, into which gears 
a worm by which the spindle is turned, and a chain lowered or raised by 
which the frame follows the same movement. Sixthly, in an arrangement 
< — double-armed lever acting against a spring for throwing and 

the first motion spindle in or ont of gear. Seventhly, Ay 





ne A of guard for keeping the knife pin in the connecting wel 
eye. Eighthly, in an arrangement for supporting the seat at same angle 
when frame is raised or lowered. The specification further describes a 
number of modifications in the detail of mowing and reaping machines 
which would need drawings to explain. 
2891. Bricks anp Tites P. Jensen,—Dated 14th iy > 1876. 
This describes a horizontal pudd tempering cylind ted in a 





This is a communication from Paris, and relates to an 
the inventors call “a multiplier of forces, whereof the d aif erent parts are 

combined in such manner to utilise lise. the action of centrifugal force 
developed by the action of eo weights mounted on levers ha’ 
rotary motion, trausformin, wer the effects of reaction of 
centrifugal force develo Bind although it is said “ this a: 
may be employed in all cases whem motive force is required,” we are not 
able to say that drawings would enable us to describe its action. 

2906. Prore.iers, N. D. Spartali.—Dated 15th July, 1876. 

This refers to patent No. 3180, 1875, and relates to screw of 
various forms. e blades are either simple or ecmgeune curves, two or 
more curves being supe at different angles. Four blade screws are 
described with their blades bent into two directions, and many are 
illustrated which it would be impossible to describe. One of the aimapler 
forms consists of a four blade screw, from each of the blades of which 
spring four other jo ey which in their turn support four other blades. 

e twelve blades being all placed at different angles in different planes, 
The essential points are ‘* the enlargement of the centres of the propellers 
and spreading out and subdividing the propeller surface by reason of the 
— of the blades in regard to the centre.” Some of the forms may 

used as side wheels. 
2907. SuarpPenino Saws, 8. Cook.—Dated 15th July, 1876. 
Circular saws are supported with apparatus for adjustment on a 


2906. Urixisine CentrirvGat Force, —- L. Wise. rated 15th July, 1876, 
which 





er 
frame, there being beneath this cylinder a brick and tile forming press, 
the plunger of which is reciprocated by a connecting rod from a crank 
driven by the gear which works the tempering shaft in the horizontal 
cylinder. The clay is passed directly from the tempering cylinder to the 


bea. Wartcu Keys, 7. M .— Dated 14th July, 1876. 

This consists of a tube enclosing a spindle corresponding to the socket 
part of an ordinary watch key. The key part is split di mally across 
the hole and the outside of it is made taper, so that when the socket 

over the post of a watch and the tube in closing it pressed down, 
the key grips the post whatever its size within certain limits. 
2898. Treatinc PETROLEUM, J. Thellot.—Dated 14th July, 1876. 
This relates to the solidifi of ss and its jon in 





duated cross frame acted upon by a catch rod connected with a cam 
operated by gear or by hand, which pushes the saw tooth by tooth under 
a revolving emery wheel. A similar ar t is d for straight 
saws, these being supported against a long, flat surface by a number of 
= screws instead of as in the case of the circular saw, upon a stud, 
means of the above cam and a slotted rocking lever the pe of the 
saw teeth may be regulated. 
2908. Susu Paper, G. Duncan and W. A. and G. A. Wilson.—Dated 
15th July, 1 
This consists essentially in the use of two rotary inte between 
which the paper passes, and in one of which a wiper or gatherer oommiaged 
to carry feeerd from the surface of the other cylinder that portion 
the paper where it is desired to make a fold ; the folded sheet is then 








to 
candles, soap, table wax; powdered and added to 
the petroleum sesasel to about 160 —" Fab. “2 which the wax is dis- 
solved in the | ager which is rendered harmless. If twenty parts 
wax be gt to eig me A pee eum the mixture becomes solid on cooling, 
and may be with safety and without loas. By adding sul- 
phuric acid _ wax and petroleum may be separated. Candles are 
made by adding to the petroleum the above wax and oily or fatty 
matters. 
2894. Wuee.s ror Venicies, J. Whitworth.—Dated 14th July, 1876. 
This relates to elastic wheels. The tire is of two rings spring steel con- 
nected to the nave by means of steel curved spring _— india-rubber 
being interposed between the junction of the spoke and outer tire to 
deaden noise. The wheel in work loses its circular form, yielding in pro- 
rtion to the weight upon it, and | spokes increase in curvature on 
e lower half and me straightened in the w half of the wheel 
when running. It is — to dispense with o: ary springs in some 
cases when wheel is 


2895. Lupricatine Suarts, &c., J. Aldous.—Dated 14th July, 1876.—(Not 
proceeded with 


with. 

This consists mainly in the use of wood, or bearings partially of wood, 
the fibres of which act as the means of lubricating the shaft running in 
a the oil passing through the pores of the wood from adjacent reser- 
vol 


2896. Rarway Covptines, S. Partridge.—Dated 14th July, 1876. 

This consists in attaching a long jointed link to the ordinary railwa: 
hook. A cross-sbaft is mounted beneath the end of the vehicle, to whic 
a lever is attached at the centre, immediately below the link, and thus 
may be raised by means of a weighted hand lever at the outer end of the 
cross-shaft, the operator having no necessity to go between the two adja- 
cent vehicles. 


oo. Perce Feeper, J. M. Holmes and H. Lea.—Dated 14th July 


This sists in an arr t of fire-grate, the central portion of 
which has an opening through which fresh fuel is forced from a box 
pivoted on a rocking frame beneath the grate, the box being fitted with 
a plunger, by which its contents of fuel are forced up to the level of the 
under side of the grate opening. When the fuel box is moved to receive 
afresh supply, a plane surface occupies its place and prevents the fuel 
from falling away trom the grate. 

2898. Recvtatinc Fiow or Water, F. P. and E. J. Preston and J. T. 
Prestige.— Dated 14th July, 1876. a roceeded with. 

To ordinary water-closet is fit ator witha supply valve box 
and valve, the latter having a come tube, fitted so that one end of it 
pushes the supply valve before it, to which it acts as a seating, the other 
end of it being connected to a lever operated by the closet , when = 
| - = lever — to the ie above Deg to push 

canine | supply valve whieh it carries wit! rising the 
regulator and cesta the lever — to the tube, A | thus 
the tubular watiag © te drop ae ae the valve, and 80 opening the 
the supply pipe and the pan, the supply valve 
which, and until it rests upon its tubular seating, the time occupied in 
—_ an oe) the a vention of water passed being governed by 
and some modifications of this are 











Seserted. 
— \ enmeuner ArraTep Liguips, J. M. Plessner.—Dated 14th July, 


This’ Dien toa kind of stopper, by the insertion of which into a decanter 
or other vessel the liquid contained may be drawn off without tilting the 
stopper; it consists mainly of a body, part of which fits — the neck of the 
vessel containing the liquid. This body contains a glass pipe extending 
nearly to the bottom of the roy 3. an inlet air valve and an outlet 
liquid valve. Upon the top of thi oo ey mounted an india-rubber ball, 
partly encased, the ball containing air. When it is desired to draw off 4 
quantity of the liquid the ball is pressed, thus ae a wreined tia aoe = 
into the vessel and expelling an equal q 
2900. Fotpixc Cuarrs, A. M. Clark. —Dated ay ro 1876. 

This relates to fold! chairs and seats and to the hinges, &c., used 
therein. One form of chair consists of two pairs of cross legs, similar to 
a camp stool of the d, a back ing fastened to one of the 
seat cross rails by means of m hinges, so attached that the lower part 
of the back rests e seat rail and cannot fall back beyond 
a certain angle; and the whole — fold as a camp stool. A seat is 
shown with four hinged , which may be doubled under to form a 
foot stool. Various forms of inges are sbown in connection with various 
forms of seats, the seats of some being themselves hinged and controlled 
by rack and pinch screw so as to set them at different angles, and with 
volute springs interposed between the seat and its supporting frame. 
The use of the seat with the tour 4 folding legs is shown in connection 
with an arm chair. Two only of its legs are folded, so that the seat 
stands at a considerable angle, so that it forms a leg rest for invalids, &c. 
2901. Hor Water Apparatus, W. Stainton.—-Dated 15th July, 1876. 

This invention consists in the use of a solution of chloride of lime, of 
specific gravity 1°15 or thereabouts, or of glycerine in about equal parts. 
and charging hot water apparatus of conservatories, &c., with the same, 
80 - to prevent the ——— of ice in the apparatus when not in use. 
It proposed to use the same mixtures so as to secure a temperature 
higher than 212 deg. Fah. without forming steam. 


ee. am, H. Walker.—Dated 15th July, 187¢.—(Not proceeded 





h.) 

This consists in subjecting the needle in its formation to the action of 
a second pair of dies which press it = a angles to the eye, and so 
thicken up the needle below the part where it has been fi flattened in the 
stamping of the eye. Secondly, in preventing the heating of needles 
during scouring by placing tubes of water or other heat-absorbing material 
in contact with or inside the bundles of needles ; and, lastly, in arrang- 
the packets of needles between a plain surface and an ad ustable recipro- 
ed surface, bearing on separate rows of packets, so that one packet 

removed without removing others. 
2903. Looms, J. M‘Cabe and J. Walker.— Dated 15th July, 1876. 

This refers to patent of C. Ashworth, of 23rd March, 1860, and consists, 
First, in pernens in the construction of the roller which 
actuates the hooks for raising the healds, this roller ig made hollow 
and with a series of gi po Beped which teeth are fixed, which, as the 
roller oe operate tay 
in a method of 


to receive a second fold or to be delivered. That portion of the 
cylinder from which the paper is gathered is constructed so that it shall 
be yielding, so as to ensure the correct action of the wipers or gatherers, 
Two modifications are descri 
2910. Srinnixe Macuiyery, 7. ‘Mage. —Dated 1ith July, 1876. 
is relates to speeders and fly frames for spinning, twisting, and 
roving, and consists, First, in the construction of the frame by which 
either one or two rows of spindles and flyers, and the shafting and 
ing for driving the same, are supported to brackets secured to one central 
so that all the moving A gd are held by this rail, and no 
of the aang or settin; the machine affect the uniformity of motion 
of the < Sores Secondly, in driving the cvindion, flyers, and rollers 
ed gearing from the main driving s! ~a9 rovin ‘ine by 
pints being constructed with less parts. friction ti tube in com- 
bination with a bow fiyer is described, t pos a fixed frictional 
surface at or near the nose of the flyer ; this, and several other modifica- 
tions which are illustrated, would necessitate drawings to describe. 
2911. Foop Cans or Cases, W. R. Lake.—Dated 15th July, 1876. 

This consists, First, in making cylindrical tins in two parts of about 
equal length, the two parts being connected by a band of very thin tin 
soldered to both . Secondly, of a tin for such foods as are not used 
immediately upon being opened, such as sardines, &c., and which need 
covering up when not in use, provided with a very thin lid soldered 
thereon, and with a cover above this which fits tight but is not soldered. 
This cover protects the other, and the space between the two may b 

d witha y quantity of salt, &c. 
2912. Watcues ann Crocs, H. M. Frodsham.—Dated 15th July, 1876.— 
(Not proceeded with.) 

This refers to the its for watch = clocks. The impulse 
given to the pendulum or balance is always of equal force, the 
resistance to unlocking the train is also equal. The impulse is given by 
a lever actuated by a spring in tension to! an equal di 
pulse, thus rendering the force of the impulse a constant quanti The 
impulse a at the moment of com ing the impulse to the ance or 

in one direction, ceases to be in connection therewith, goes on 
a little further and unlocks the train, and is then itself locked, and 
remains so whilst its spring is being “‘ tensed” to give the impulse in the 
opposite direction. 
2913. Keyvess Warcues, 1. M. Robotton.—Dated 17th July, 1876. 

By turning the knob when in its ord! position, the watch is wound 

up; by pressing the knob in and then turning it, the watch may be regu- 
; by pulling the knob out and then —eo the hand can be set. 

The regulator, d, and scale are placea in the of the watch, so that 

the amount of movement given to it may be seen, and the action is regu 

lated so that if the owner attempts to wind the ~~ oe knob is 

thrown out of gear. A bevel wheel connected with 

through the pendant, remains in with the wheel on the Cy Se 

until the knob is pushed in or pulled out. The second of these sastions 

nny ee to gear with the hand wheels, and the first motion 

ee or ond aapiaeat The watch need not be opened, 
except to be ch and may be made dust and watertight. 
2014. eseosneme, J. H. Birchall. —Dated 17th July, 1876.—( Not proceeded 
wit 

This relates to an instrument for indicating w dial the average pres- 
sure throughout the | stroke of an engine, or for indicating the horse- 
power. For non a series of chambers communicate 
with each other through a So 5 P yer One end of the series is vo 
nected to a pressure gauge, and the other to a chamber surrounding 
whole series. This cuter one in turn communicates alternate! iy thorgh K 
a two-way cock worked from the one. bp oe the pressure 8 
cylinder. The effect of the binati so constructed, a 
communicating with the cylinder, is that tthe average pressure thro 
out the stroke is indicated. Other similar arrangements are made e 
condensing engines. 


2916. Hypro-Exrractor, 7. Coleby.—Dated 17th July, 1876.—(Not 
ceeded with. * Bisiapd 


This relates to so constructing hydro-extractors and adapting their 
form to the nature of the materials to be acted a went that the su vent 
discharge - ores, or may be accom ts 

shines with a a ‘spindle a bollow shaft is en: 
through which the subst, the machines being sha 
that centrif force may rounes the substances acted upon to inove 
up or down the sides and eventually to escape. Fabrics are wound upon 
drums which are brought successively into contact with a continuously 
revolving drum giving them the necessary motion. 
ane. a Stk anp Woot Fasrics, B. P. Alezander.—Dated 17th 

uty, 

This relates to the treatment of fabrics composed of animal products 
for the of any d therein, and con- 
sists in submitting the fabrics to the combined action of heat and hydro- 
chloric acid Se a a ayes through which the goods are caused to travel 
disposed at Ro scthen seamed, dha teen ceesean totenieenanenionae 

at the m thereof, the flues se: e con 
hydrochloric or muriatic acid. The fabric runs ee a ae out- 
3 © the chamber a an aperture, and over a double series of hori- 
zontal rollers inside and out on the opposite side through napecr vd ant 
ture, where it passes between covered rollers which remove the car! 
matter. From thence it passes through a folder. 
2017. Carriaces, C. Thorn.—Dated 17th July, 1876. 

This consists in fastening the left-hand part of the front seat of a T-cart 
or phaeton to a simple form of parallel link motion, which, when folded 
down, is under the seat in its ordinary position, but when the seat is 
lifted’ up it at the same time moves laterally, and thus leaves a space 
between the two parts of the seat through which a lady can pass so as to 
sit in front. 

2918. VeLocirepes, M. Wilson.—Dated 17th July, 1876. 

This consists in a band-brake a) »plied to an en argement of the a of 
the main wheel by means of a handle connected to the cross 
ted or which is applied by means of handle operating a Tightening 





























2919. Burninc Smoke, W. Cordingley.—Dated 17th July, 1876. 

This relates to the combustion of smoke in steam boiler and other fur- 
naces. The bottom portion of the furnace door is cut away for the whole 
oe its width, or a long horizontal slot there made for admission of air. 





weaving looped fabrics, the old a: ent of levers and springs being 
Beneath the shuttle race is fixed a transverse shaft, 
which acts bes ihe fulcrum of a series of bell-cranked levers, having one 
acting on the ‘‘loose reed” and the other carrying a bowl, so that when 
these bowls are raised the reed is o ~ when depressed the "reed is locked 
tight. Thirdly, arrangement of t e taking-u motion, with which the 
cloth may be taken up quickly. pen the stud which carries the ratchet 
wheel of the taking-up motion is keyed a second ratchet having about 
one-fifth the number of teeth, and actuated by a pawl having the same 
speed as the one for working the first wheel. This is thrown into gear 
when it is desired for any purpose to take up very quickly. 
2904. Prerarine Frax, P. Jensen.—Dated 15th July, 1876. 
The flax is spread out upon the table of a machine, which consists 
—, of a horizontal arrangement of ten pairs of rollers, six pairs of 
ats Lave screw pote: upon, by which the fibrous material treated is 
pressed, ont pat. Two pairs of the other rollers are 
fated orizontally (the f , and ther ot other two pairs are grooved 
circumferentially. 





ly within the furnace, a attached to the door above this 
, is an adjustable deflector plate, by which the enterin ing air is made 
to impinge upon the fuel, mix wit i fuel, and is consum 
2920. Pin Packaces, 2. T. Hughes.—-Dated 17th July, 1876. 

This relates to the arrangement of pins in the form of a cushion for 
toilet convenience. The pins are stuck into strips of paper by a small 
machine, which at the same time embosses the paper for their receipt. 
‘These strips of pins are then coiled up into rolls and placed in a form of 
base or box, the bottom of which is of a conical form, so that the centre 
of the roll is highest, each successive ring of pins being lower, so that one 
may be easily taken out, the pin-heads all standing above the edges of the 
coiled paper strip. 


age. SIGNALLING FRoM Surps, &c., EB. J. Brewer.—Dated 17th July, 1876. 
gain in d it ignal 





of signal 
leateen is made so that the same * other Stats Or sound sppasatns © 
brought a Rese ete with two auxiliary apparati, one 
— the duration ¢ rk the different flashes tS eae 
of the julguant of the signaller, and the other yore oy A points the 
cyphers er letters on a moving slip of paper, The lantern is made with 
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d-like appliances, which may be simultaneously opened 
ae ee Bn. cord is ed or let go. The lantern is sus- 
pended from a pole, movable on its axis, and provided with a heavy 
counterweight Below to keep it in a vertical position. In ——s 
between two stations the Morse or other alphabet is used, which, by = 5 
ing one of two outer cords of the ty ame | apparatus, which has three 
cords, alonge: or a shorter flash is given by signall and rep by 
receiver, so as to eliminute errors. 

2022. Iurration or OxnamentaL Stonzs, C. Brock.—Dated 17th July, 


1876. 
This to the pr of i lachite, lapis lazuli, 
&., Tae way It consists in mixing together various earths and oxides 
the ae ape and colours of which depend upon the desired imitation. 
The surface of the urticle to be decorated is then covered with a veneer of 
the blen materials, after which it is glazed and submitted to burning, 
a durable imitation being produced. 
2023. Peat, Coxe, anp Cuarcoal, N. D. Spartali.—Dated 17th July, 
1876.—(Not proceeded with.) 





Avoti itati. 








Sods or blocks of peat from the bog are compressed into blocks or 
rolls and in retorts, the gases from the furnaces, below which 
are ca’ to permeate the peat as it is being heated, the whole 
of the ucts of combustion and carbonisation being retained in the 


coke. furnace fires are withdrawn at a certain stage in the procass 
to prevent firing of the peat. 
2024 Mivens’ Lamps, 2 V. and J. H. Gardner.—Dated 1ith July, 1876. 
This embraces two primary modifications of the miners’ lamp for pro- 
ducing more light at less risk than hitherto. First, the lower portion and 
exterior cylinder of the lamp is perforated to admit air, the perforations 
ted by wire men The top of the chamber forms the oil 
container, and the lamp is eccentric to the cylindric frame. The burner 
admits the air to the flame on the inner and outer surfaces and a glass is 
veed. Two tubes descend from the oil reservoir, une of which supplies 
and the other regulates the quantity of oil to the burner reservoir at the 
bottom. Two modifications are described. 


2025. Tricycies, G. Rowles and C Rose.—Dated 17th July, 1876..—{ Not 
with 


relates to arrangement by which the tricycle is driven by hand, 
and may be used by females. e seat is above the axle and between 
the two driving wheels, and driving power is exerted by means of an 
endless chain and rag wheels and a crank handle. Steerage is effected by 
means of a front wheel anu guiding handle. 
2026. Curnosomerer Eecarements, H. J. Haddan.—Dated 18th July, 
1876. 

This consists in the combination with the chronometer and detent 
levers of a watch m t of a disengaging spring lever constructed so 
as to engage the chronometer when revolving with the balance in its 
forward movement, and thus cause the detent lever to liberate the escape 
wheel, and when revolvmg in the opposite direction to avoid the chrono- 
meter lever. 

2927. Rotver Sxatina, C. Longbottom and P. Harris.— Dated 18th July, 
1876.—(Not proceeded with. ) 

This relates to supporting skaters on rollers while learning, and 
consists in a vertical pole supported in a step on the rink floor and b 
bearing at the top, and so as to be free to revolve. Radial arms, which 
may be increased or decreased in length, ‘project from this pole, and 
these are made to support the learners while they traverse a circle of the 
radius of the projecting arms. 

2028 Varvisu. W. B. Bicker and A. C. Bondler.—Dated 18th July, 1876. 
—(Not ied with.) 

This consists in the employment of phenol or carbolic acid, creosol or 
creosylic acid, wood creosote or any of their homologues, or of the 
isomers of creosol, either alone or together, as solvents of the gums, 
resins, &c., such as copal, anime, kaurio, &c., usually employed for 
manufacture of varnisb. By this means a solution of these gums may be 
obtained in a suitable vehicle, such as turpentine, containing as much 
phenol or creosol, &c., a8 may be necessary to ensure perfect solution. 
2030. Ratiway AXxLe-Boxes anv O1vers, J. N. Smith.—Dated 18th July, 

1876. 





The connection between the axle-box and the spring is by means of a 
raised ion of a spherical surface oo the former and a corresponding 
concavity in the lower part of the saddle, which is mterposed between 


the spring and the box. Means are provided for excluding dust. At the 
outer end of the axle-box is a cover fitting close over the spring, packed 
and sealed. Oilis, inone form of the box, driven up a tube witha 


piston bucket at its lower end dipping into the oil by the jolting and 

percussive shocks upon the box when running, by which the oil is 

pumped up and jerked on to the bearing. 

29031. Sionacuine Lientsutr anv Licursouse, E. G. Brewer.—Dated 18th 
July, 1876. 

This relates to the indicator of various lights from lighthouses or shi 
or various fog signals in such a way as to prevent indistinctness aud mis- 
takes. The light of a lighthouse or sound of a fog horn is cut off by 
mechanical means for longer or shorter interval, in order to produce a 
series of signs uped according to the Morse system, and indicating the 
name of the lighthouse or fog signal station. To ensure certainty in the 
observations a reading-off instrument is provided, made suitable for the 
pocket. -By depressing a knob thereon — the time that the light is 
cut off, or the fog horn or audible signal sounded, the signal given is indi- 

on a trave strip of paper, and by the help of the chart indicates 
the name of the lighthouse or station. 


2932. Sarery Satie, H, Handyside.—Dated 18th July, 1876.—(Not 
wit: 


rvert 


This relates to a form of clutch for preventing voteegmede movement of 
vi 


the same to the full action of the diastase in the malting or washing 
process. 


— Locomotive AND Marine, G, Beesley.—Dated 23th December» 


to this invention the forward stroke of the piston, of say a 
locomotive, urges it forward, and the back stroke of the piston tends to 
reverse the progressi t so im “This would actually 
take place in every revolution of the wheels, if the moment of the oppps- 
ing forces were ; but by reason of the difference of leverage of the 
driving point in the two strokes, the forward stroke imparting a greater 
moment of force the back stroke, only a part of the motion created 
by the forward ed, and the progressive movement is 
continued in the nal direction by the preponderating momentum, but 
the resultant prope efficiency is im: .” The inventor secures to 
himself the right of overcoming this difficulty by using single acting 
cylinders, by which, he says, the “‘ effective tractive force of the engine 
will be doubled with half the consumption of steam, and consequently 
wer, the efficiency of the steam will be quadrupled.” 
g to the inventor's ideas, we might expect to see a locomotive 
with vertical engine lifting itself up, and taking a hop at every down- 
ward stroke of the pistons. 
5069. Looms, 7. Clay.—Dated 30th December, 1876. 
Relates to looms in which the weft threads mo’ 
sheds of the warp, and the invention ‘ists in arrang' y which 
these machines may be worked more expeditiously. First, a quick stop- 
ing and starting arrangement, 1.¢., a friction clutch instead of fast and 
— pulleys, thus being aut tically actuated when a thread breaks. 
8 dly, anew positive taking-up motion for obtaining uniformity in 
fabric, which is worked by an eccentric. Thirdly, a lever tension com- 
pensator with a movable weight. Fourthly, a modification of shuttle 
—— and a simple motion for working two needles in opposite direc- 
ons, 


64. Buttons, H. A. Bonneville.—Dated 6th January, 1877. 

Relates to those buttons which have a metal face, and the body of which 
is filled with paper. These have been hitherto made by stamping out the 
metal faces and the paper filling 4 , and then putting these 
together and clinching the edges of the metal face under a machine, and 
then again d and d. These hand ti i ti 
enables to be carried out by machinery, to which the 


are automati- 
cally fed from the stamping machine, and which could only be described 
by aid of drawings. 


67. ame Frames, W. Benson and H. Hickton.—Dated 6th January, 
8 


Relates to machines attached to those used for lace making, and con- 
sists, First, in the method of arrangement and construction of their bars 
of metal known as slides or boxes, whereby a greater number of spring 
droppers may be used with same number of cylinders. The invention 
consists mainly in the method of arranging the slides or boxes with the 
gauging bits, by which the above of the number in width of 
spring droppers issecured. It also ist, the arrang t of the 
frame generally, which is illustrated by nine sheets of drawings. 


74. Warcn Case Sprines, W. B. Gedge.—Dated 8th January, 1877. 
Instead of forming the bar and spring as heretofore in one piece by 


drawing down a piece of steel of the size of the bar, the inventor forms 


According 
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th d separately, and unites the 
dhe.cysing cam bo eauly renews tf beimerwithout vemnoving the bar.” 
THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


CuRTAILMENT of production is becoming general at the finished 
ironworks in South Staffordshire and East Worcester. The experi- 
ence is not confined either to tinplate works or to those at which 
the miscellaneous qualities of iron are roll The men at the 
Round Oak Works of the Earl of ae have received intimation 
that a portion of that establishment will be stopped after the end 
of this month. Such a step by such a works is eloquent of the 
condition of things peed 2 ag Nor has much been done since 
Christmas at the Bloomfield Works, notwithstanding that their 
high class plates as well as bars are a speciality. 
produced at Round Oak. 

Merchants and other buyers have beaten down the finished iron 
market to what appears to be the minimum, certainly for the 
present. Resisting further concessions, some makers who have 
not objected to do their best to meet the market are joining those 
who from other causes have been d ing their output. The 
Mars finished ironworks of Mr. George , at Ettingshall, 
will be partially stopped after the expiration of a notice which has 
just been served on all the hands. 

Neither, however, in Birmingham to-day—Thursday—nor in 
Wolverhampton yesterday was the market firm at open market 
rates. Sheets were especially fluctuating, and instances were 
mentioned in which firms of much importance were shown to have 
accepted rates for latins greatly under those which would follow 
upon £8 10s. as the price of singles. The figure may have been 


Bars alone are 








vehicles or of hoist cages. As applied to a railway vehicle it 
clutch lever, the opposite and hing faces of which firmly grip the 
head of the rail, when a ees strain is communicated to a tension 
rod fastened to the end of a clutch lever. The lever is secured to a 
trailing block which allows it a certain amount of motion, the block 
being suspended from the frame of the vehicle by — rods or links in 
an position, by one of which the clutch is kept off the rails. The 
links their angular position produce the necessary adhesion of the 
clutch when in use. 

S8GP. Ponmewe Gas, J. Steel.—Dated 18th July, 1876.—(Not proceeded 

with. 

This relates to purifiers and to the absorption of the ammonia. The 
— consist of long cylindrical vessels carried on rollers by which 

ey are rotated on their axes. A series of partitions are fixed in the 
vessels by which the purifying liquid is lifted and discharged and pre- 
vented from passing except very slowly from the admission to the dis- 
charge end of the cylinders. Longitudinal trou are also arranged in 
the cylinders which carry long brushes of brushwood or iron wire, and 
increase the surface acting upon the gas as it passes through the purifier ; 
this surface may also be further increased by extra euliniston of the 
vessel. For the absorption of ammonia the gus is passed through similar 
apparatus charged with water or other ammonia-absorbing liquid. 

2934. Steam Encine Governors, W. Paddock.—Dated 18th July, 1876.— 
(Not proceeded with.) 

The working parts are placed in a spherical case, which serves asa 
——— to centrifugal force. The governor arms and the construc- 
tion and arrangement of the parts are of the ordinary pendulum-governor 
character. 
2935. Orrratine Laptes’ Fans, EB. Watson and C. P. Weatherby.—Dated 

18th July, 1876.—(Not proceeded with.) 

This consists in the combination, with a handle or holder, of a spring 
motor a) tus provided with a clamp or socket for receiving an cdinact 
fan, wi — hg apparatus by which ladies may set the fan in motion 
at any required speed and without any exertion. 


2936. Preatinc Macuines, C. Richardson.—Dated 18th July, 1876. 

This relates to a flat pleating or kilting machine, the object being to 
form a space between the kiltings for a ‘‘ box pleat,” or for ‘‘ gathering ” 
at any required distances, and with each edge of the box pleat folded 

pposite directi It ists, First, in setting the knives on the 
endless chains, as used in ordinary kilting machines, at a greater distance 
apart, so as to leave the spaces between the knives, according to the 
pattern or width of the space to be left for the box pleat or gathering; 
and, Secondly, in the use of a bar or shaft carrying a knife set across the 
machine, the bar being turned to act per the material in the space 
between the kilting knives, so forming the second edge of the box pleat 
in the opposite direction. 








Abstracts of Complete Specifications Filed with Appli- 
cations since ist July, 1876. 
4945. Dryino Bone Biack, 4. M. Clark.—Dated 22nd December, 1876. 
This relates to drying animal charcoal or bone black ner to exposing 
it to the ar process necessary for restoring its filtering efficiency. 
: is thus more econom: y and efficiently worked 
the vapour from the moisture which 


t 
fore drying. The drier consists mainly of a 


series of horizontal heating pipes, and a second series of pipes; also in 
the mass of ig bone k admitting currents of fresh air to carry 

the evapora‘ moisture. A series of bins are placed over the kiln 
to receive and tr it the dried ch 1 to be revivified, 





os. — Syrup on Exrracts, W. R. Lake.—Dated 26th. December, 

This consists in the treatment of the grain, in the manufacture of malt 
syrup, in an alkaline solution, which, by neutralising the fatty acid by 
which the starch g les are ysted, liberates the starch and exposes 








ptional, but it was certainly a maker’s tender, and secured the 
order. Such transactions | to the impression that standard 
rices will be down at the quarterly meetings, which begin in 
olverhampton on the 11th of next month. Nothing can, how- 
ever, yet be definitely stated as to what will then occur. 

The pig iron trade keeps dull. Neither in Birmingham nor in 
Wolverhampton was much business done. There was a plentiful 
supply of Middlesbrough iron at 41s, for No. 4 forge, free in trucks 
at the works. The figure, low as it is, did not tempt buyers, whose 
expectations of even lower prices prevailing were strengthened by 
the action of the Cleveland mine owners in ing to reduce 
wages by 1d. a ton, thereby bringing the scale down to the rates 
which prevailed even before 1871, Not alone for Middlesbrough, 
but likewise for most other qualities of crude iron brought into 
this district from remote furnaces, wasa determination manifested 
by consumers to get prices down to a much lower level than now 
rules, Hematite pigs, which last week began to show weakness, 
are not strengthened by this action on the part of buyers. There 
is this week more readiness by vendors to k sales at 
quotations which up till a week ago they declined, than 
has been seen for a few months t. Best Staffordshire 
pigs are without change, the bulk of the makers being 
able to hold their own, £4 5s. must still be given for a good 
Staffordshire all-mine pig; higher qualities realise £4 7s. 6d. and 
£4 10s. per ton, long — delivered. The firmness of these 
quotations is seen in the fact that Shropshire pigs which, up to 
recently, were 5s, in advance of Staffordshire, are now level with 
Staffordshire. The quotation for Spring Vale all-mine pigs to-day 
was £3 15s., but the part-mine pigs of the same firm were down 
2s, 6d., being freely offered at £2 12s. 6d. Part-mine pigs of the 
Coseley i were easy at £2 11s.; and of the Willenhall 
Company at £2 11s. 6d. Derbyshire pigs were quoted at £3 2s. 6d., 
but might perhaps have been got at £3. Cumberland pigs were 
strong at £3 5s,, short weight, at the furnaces. 

Stocks have again increased at local furnaces. The number of 
furnaces out of blast has been reduced to eighty-seven by the 
re-starting of the furnace at Tipton, which was blown out on the 
failure of Messrs. J. and G. ons. Mr. James Onions died soon 
after the failure ; it is his son who has re-started the furnace. 

Railway carriers complained to-day that foreign pigs are being 
sent into the district faster than they can be taken by customers, 
who require the companies to wharf them, since their own premises 
are overstocked. 

Coal keeps weak. The lowest quotation for Earl Dudley’s 
furnace coal is 11s,, standard wanes but there are other firms 
who are selling furnace coal at 1ls., with 22 cwt. to the ton. 
Exceptional transactions are known a good half-crown under these 


Shallow seam coal, 6ft, 3in. thick, has been struck at a depth of 
136 yards at the Cannock Colliery at Bloxwich, and the 
deep coal at 147 — depth, At the Wallsall Wood Colliery a 
seam of coal of fine quality, nearly 8ft. in thickness, has, at 338 
yards, been come upon. The company, it is stated, will sink their 
—— yards further, to the most important or deep seam, before 
working, 

Strong competition has sprung up in Leicestershire in the smelt- 
ing limestone trade, hitherto done by Shropshire and North Wales, 





The water in the disused pits continues to rise with increased 
speed, because of the recent stopping of more pumps. The pros- 
pects are not improved by the intention of the Earl of Dudley 
shortly to stop the large pump at Deepfields. 

The Warwickshire coalowners have determined that either the 
colliers’ working hours shall be increased or else that there shall 
be a reduction in wages. What the precise extent of the reduction 
or the increase in hours, has not yet been determined all round, 
but what is likely to be required seems sketched in the character 
of the notice given by one firm, who requires a reduction either of 
3 per cent. in wages, or else an increase of one hour per day. 

ommunications have been received by the Warwickshire agent of 
the Colliers’ Union, both from Mr. Macdonald, M.P., and also 
from Mr. Burt, M.P. They both dissuade the men from consenting 
to an extension of the working day ; and the council of the War- 
wickshire Miners’ Association have just issued a circular, urging 
the miners of Great Britain not to assent to the propositions that 
have been made for lengthening the hours of labour. 

Petitions for liquidation by arrangement were filed on Wednes- 
day, on behalf of Mr. David Griffiths, carrying on business at the 
Staffordshire Ironworks, Greet’s Green, Oldbury, as the Star Tin- 
plate Company; and also by Messrs. Wm. and Edwin Onions, Park- 
lane Furnaces, Dudley Port. In the first case the liabilities are esti- 
mated at nearly £10,000, and in the latter at from £8000 to 
£10,000. Mr. Geo. Eglington, trading as the Deepfields Iron Com- 

ny, at the Deepfields Furnaces, has also filed his petition for 
iquidation by arrangement. His liabilities are estimated at 

,000. Messrs. Daniel and Benjamin Rollason, of the Bradley 
Wireworks, Bilston, have likewise been pelled to b to 
difficulties arising from unexpected losses. The liabilities in this 
case are estimated at £7000. 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


In the iron trade of this district there has again been com 
tively little or nothing doing during the past week, and the 
continued gradual downward movement in the value of North- 
country brands of iron, so far from bringing forward new business, 
seems only to make consumers still less inclined to give out any 
orders they may have to place, as evidently they are not satisfied 
that the lowest point has yet been reached. For present consump- 
tion there is very little iron being sold, and the few purchases that 
are being made are rather as speculative investments than to 
cover any actual prospective requirements which the buyers have in 
view. 

At Manchester on Tuesday there was a very poor market, and 
what little business there was to be done, was a good deal unsettled 
by a telegram posted on ’Change, to the effect that at Glasgow 
Scotch pig iron had fallen to 52s. 9d. per ton, ——— a dro 
of 1s. 6d. upon the quotations of the previous day, and though 
this was subsequently discovered to be in error, the actual price 
being 53s. 9d. per ton, for the time it had the effect of causing 
consumers to withhold their orders, except at very low prices, 
based on the assumed sudden fall in the Glasgow market. So far 
as Lancashire brands of iron are concerned, there is no material 
change to notice since my last report. The local makers are still 
holding for 56s. to 57s. per ton, less 24 percent., for No. 3 foundry, 
and 54s. 6d. to 55s. 6d. per ton for No. 4 forge, delivered into the 
Manchester district, but naturally they are selling little or nothing 
at these figures. Lincolnshire iron also remains much the 
same as last reported, No. 3 foundry delivered into this district 
being quoted at 57s. to 58s , and No. 4 forge-at 55s. 6d. to 56s. per 
ton, less 2}, but these prices are little more than nominal, as the 
quantity of this brand of iron either offering or being sold here is_ 
exceedingly small. Middlesbrough iron again shows an easier tone, 
and sellers are offering at less money than last week. No. 3 
foundry delivered into the Manchester district is now quoted at 
. per ton; No. 4 foundry, 5ls. 3d.; and No. 4 forge at 
503. 6d. to 50s. 9d. per ton. 

In the finished iron trade, although the current rates show no 
quotable change, the market exhibits a tendency towards weakness, 
owing te the anxiety of makers to secure orders to keep their 
works going. Staffordshire bars delivered into the Manchester 
district are quoted at £7 per ton, and Lancashire, Sheffield, and 
Middlesbrough ditto at £6 15s. to £6 17s. 6d. og ton, but very few 
orders. are being given out. The hoop mills are fairly busy in 
Liverpool work, but it is only in exceptional cases that either forge 
proprietor or founders are anything like fully employed. Amongst 
engineers, and particularly in the tool making shops, thereare 
general complaints of slackness, but the number of men actually 
out of employment in the district is not what may be termed 
large when the present depression of trade is taken into considera- 
tion. 

The works of the Darwen Iron Company (Limited), now in 
liquidation, which consist of a couple of blast furnaces with all the 
necessary plant and rolling stock, were offered for sale by auction 
at Manchester on Tuesday. There was only one nominal bid 
of £5000, and the property was accordingly withdrawn, but I 
understand that it is not unlikely that the works may be disposed 
of privately, as since the sale the auctioneer, Mr. William Mac- 
pherson, of Manchester, has received a substantial offer for the 
property. 

The coal trade of this district is without material change. In 
the Manchester market, a fair business continues to be done owing 
to the cold weather, and during the past couple of weeks the stocks 
both at the pits and the yards have sae filled up to a considerable 
extent. In other districts, however, there is not much improve- 
ment to report. In South-West Lancashire very few of the pits 
are working more than eight or nine days to the fortnight, and 
and although there is no difficulty in selling good qualities of 
burgy end tek at a slight advance upon last month’s rates, all 
descriptions of round coal move off only slowly, and the common 
sorts are a complete drug. Late rates are still maintained, 
but a want of firmness is exhibited by sellers, and buyers 
with large orders to give out would not have much difficulty 
in securing some concession on round coal. The average pit prices 
are about as under :—Good Arley, 9s. 6d. to 10s. 6d.; Pemberton 
four-feet, 8s. 6d. to 9s.; common coal, 6s. 6d. to 7s. 6d.; burgy, 
5s. 3d. to 5s. 6d.; and slack, 3s. 6d. to 4s. 6d. per ton, according 
to quality. 

The shipping trade, although the more favourable weather of 
the last few days has induced a little more activity, continues very 
dull, and the prices ruling at both Garston and Liverpool are so 
low as to offer no inducement to colliery proprietors to seek orders 
—— to clear off any stocks which may be hanging upon their 
han 


8. 

The advisability of a reduction of miners’ wages is again being 
mooted in the Wigan district, and it is also being proposed that all 
the pits shall go on short time, but I think it is very doubtful 
whether united action could be secured with regard to either of 
the above propositions. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Or the iron trade generally I cannot — very hopefully, see- 
ing that in hardly any case has there been a change during the 
week, Merchant iron is and seems likely to be neglected, as buyers 
still hold out for a drop in prices. This reduction the producers 
say they cannot by any possibility afford, and offer to give un- 
deniable proofs by “‘ putting together” what they pay for pig iron 


and other raw materials. 

In manufactured iron, on the other hand, I think there is some 
little change for the better. There is certainly no activity, but I 
think there is a steadier market and a better outlook. : 

Pig iron has been quiet this week, and the few parcels which 
have changed hands have been negotiated atrather lessmoney. At 
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the same time there is a remarkably well-defined objection on the | 
part of smelters and agents to bind themselves to forward deliveries 
at present prices beyond the end of March or the early part of 
April. The stocks of pigs held hereabouts are, in many instances, 
considerable, particularly at some of the larger Bessemer establish- 
ments. In the smelters’ yards, too, there are here and there bulky 
stacks, consisting for the most part, I believe, of the lower forge 
numbers and cinder. 

The output of Bessemer materials for forgings and rails is still 
on avery satisfactory scale, and appears likely to continue so, 
Rails, however, are decidedly preponderating in quantity, and at 
four concerns are almost solely turned out. At the Dronfield 
Steel Works, of Messrs. Wilson and Cammell, there was an un- 
wonted production one night last week, the men in one turn having 
turned out about 300 tons of long heavy section rails. This is the 
largest quantity yet made in one shift at the establishment, which 
is at present one of the busiest in the whole district. The older 
rail mills, as I have recently pointed out, are debarred from parti- 
cipating in the current renewal of activity, inasmuch as their 
plant is so arranged as to necessitate several more processes 
than the newer concerns. These facts, I believe, are now receiving 
serious consideration, which may lead to alterations being made 
before long. Whilst on this subject I may mention a strange fact 
which has recently come to my knowledge—that is, that a large 
concern in this district is still rec-iving pig iron contracted for 
during the high-pressure iimes of 1872-3, at something like =9 10s. 


and dulness to which I have already over and over again been 
compelled to call attention. Rails are at a remarkable discount, 
and this, too, in spite of abated quotations, which now range as 
low as £5 7s, 6d. to £510s. Ship plates continue in tolerably fair 
request, recent contracts having been made at £75s. to £7 10s.; but 
some of the works engaged in this trade anticipate finding them- 
selves much slacker as the spring advances. In other respects the 
manufactured iron trade is unaltered. 

The accountants epee to inquire into the net average 
realised selling prices of coal for the past four months throughout 





Napier, of Shandon, the eminent shipbuilder, most of whi 
now been disposed of. The shipbuilding yard at Govan wey exe 
sold for £270,000; the Lancefield Dock was purchased b the 
Clyde Trustees for £35,000 ; the Vulcan Foundry realised £3 . 
and Shandon House and grounds, £37,000. The pictures and art 
collections are to be sold by Messrs. Christie and Manson, of Lon. 
don, and the library by Messrs. Keith and Co., Glasgow, and these 
together, are estimated to realise about £40,000; so that the 
entire sum derived from Mr. Napier’s effects will be about 
£420,000. It has not yet transpired what is to be done with the 





the county of Durbam are now pursuing their investigation, and 
expect to be able to make a report in another week. The Durham 
owners are to hold a meeting on Saturday next at Newcastle, to 
consider the various points requiring settlement in reference to the 
sliding scale. 

In Northumberland the miners engaged at Plashett’s colliery have 
been laid idle, owing to their refusal to accept the joint committees’ 
award relative to a local reduction, amounting to about 4d. per 


ay. 

Considerable satisfaction is felt in the North of England that 
the Iron and Steel Institute has decided to hold their provincial 
meeting this year at Newcastle. I believe that the Institute 
originated in Newcastle. Newcastle boasts not only the largest 
collieries, but also the largest engineering works. As, for example, 
the Elswick Works and Messrs. Stephenson’s ; the largest chemical 
jeg and some of the most important copper smelting works in 

e A 





per ton, which said pig iron is being made into rails at thing 
very near to £7 per ton! I believe this is true, indeed I might 
give names were any advantage to be obtained by so doing. 

Some time ago I alluded to a new invention for fastening rails 
in a much more simple and efficacious, as well as cheaper, manner 
than at present. I may now say that this is the invention of Mr. 
Acaster, of Sheffield, by whose new mode, substitutes for fish- 
plates can be “done” at about £12 per ton, all found, whereas 
fish-plates and the concomitant bolts and nuts are costing at pre- 
sent about £27 per ton. I believe Mr. Acaster has taken the usual | 
steps to protect his invention, which I hear highly spoken of by 
experienced practical men of this district. 

In the ordinary cast steel trade there is in one or two cases more 
work in hand. Those firms, however, who have been chiefly 
devoting themselves to an American trade, are now very badly off, 
and state that their most recent advices from the States are any- 
thing but cheering, despite the settl t of the presidential 
question. 

I hear of a good order having been placed here on account of 
the Italian Government both for steel and files, the latter being to 
the tune of about 20 tonsin one lot. Iam also told that the new 
chrome steel of John Brown and Co.’s make is meeting with some 
favour, and is believed to be likely to be employed with advan- 
tage for the manufacture of reliable ship plates. it 

The first annual report of William Jessop and Sons, Limited, 
was issued on Saturday last, and shows a profit for the year of 
£26,262 lds 2d., out of which a dividend of 5 per cent. is recom- 
mended. The capital of the company was fixed at £400,000, but 
the stock, &c., amounted to £445.000, which overplus has been 
given to the company by the vendor, Mr. Thomas Jessop. 

During the week there has been some agitation amongst the 
coalowners of the South Yorkshire district on the sibject of the 
coal rates to London over the Great Northern system. Ata 
meeting held on Wednesday week, a deputation was appointed to 
wait upon the Great Northern board, which was accordingly done 
at King’s Cross on Friday last. The deputation consisted of Mr. 
Robert Baxter, Wombwell Main; Mr. A. M. Chambers, Thorn- 
cliffe ; Mr. W. H. Chambers and Mr. Usher, Stanhope Silkstone ; 
Mr. W. Pepper, Monk Bretton; Mr. T. R. Gainsford, Sheffield 
Coal Company; Mr. Joseph Mitchell, Mitchell Main ; Mr. John 
Mitchell, Mr. Joseph Mitchell, and Mr. T. Wilkinson, Edmund’s 
and Swaithe Main; Mr. Stewart, jun., Lundhill ; Mr. R. Hartley, 
Silkstone and Dodworth; Mr. Dymond, The Oaks; Mr. Stevens, 
Darfield Main ; together with several leading metropolitan coal 
merchants. Mr. Baxter was the spokesman, and urged that the 
company ought to lower its rates by at least Is. 6d. per ton from 
the present level of 8s. 3d. per ton. This reduction, he said, was 
rendered abs»lutely necessary by the fact that sea-borne coal was 
rapid'y gaining the London markets. The board heard what the 
deputationists had to say, and promised the matter their “‘ serious 
consideration.” 

To-day—Thursday—a petition was filed in the local bankruptcy 
court by John Shirley, carrying on a cutlery manufacturing busi- 
ness in Milton-street, Sheffield, as Wm. Shirley and Son, besides a 
grocery business ; liabilities, £25,000. The annual report of Chas, 
Cammell and Co., Limited, Cyclops Works, Sheffield, by an altera- 
tion of closing the financial year, refers only to nine months, but 
shows a profit for that period of £80,826, which, with balance 
brought forward, makes 365 available for dividend of 10 per 
cent., leaves £15,000 for the reserve fund, and £18,000 carried for- 

During the year £200,000 of 6 per cent. mortgage deben- 
tures have been terminated at that rate, and, for the most part, 
renewed by the holders at 5 per cent. instead. The whole of the 
plant at Cyclops, Grimesthorpe, and Penistone Works, as well as 
at the Oaks Collieries, have been efficiently maintained. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE is not as yet any improvement to note in the condition of 
the iron trade. Business remains so extremely flat that makers 
have determined to avoid selling at current rates if they can afford 
to put iron into stock. The attendance on he = ve 
brough on Tuesday was about an average one, although some 0! 
the peinsigal roo Bw ot were in London attending the m9 te 
the Iron and Steel Institute. No. 3 was quoted at 42s. 6d., but 
makers, in some cases, declined to accept any such figure. The 
fact, however, was tty clearly understood that not only could 
No. 3 be saidhasel See this price, but even for something less, 
other rates being quoted in proportion. ‘ = 

The Cleveland Mineowners’ Association have from the 
miners of that district a reduction of 14d. per ton on tonnage 
rates. and a reduction of equivalent amount, namely, 10 per cent. 
on the wages. The owners propose that the executive of the men 
should meet them on Monday next to discuss the question of reduc- 
tion, and in the meantime the men have called a meeting for 
Saturday, when the whole situation will be discussed, and a line 
of action and reply resolved on. The Cieveland ironstone mines 
are not nearly so well employed asthey were some time ago. Iron- 
stone is about 9d. to 1s. per ton cheaper than it was in the autumn 
of last year, and may now be purchased for 4s. Y wl ton at the mine. 
The uction now proposed, if carried into effect, would result in 
bringing wages down to a point below the level of 1871, when the 
men were paid 11d. per ton, or the same rate now allowed. On 
the other hand, however, the miners have in the interval been 
allowed certain “extras” and advantages, that make the 11d. per 
ton now paid represent more than it did then. It is calculated 
that cath. miner can produce about 6 tons of ironstone per day 
with his helper or breaker up, so that the proposed reduction of 
1}d per ton would represent 9d. per day less to good hands. There 
is neither arbitration board nor sliding scale in the Cleveland 
ironstone mining district, but it is expected that there will be no 
difficulty in settling the _— claim. : 

The Darlington Iron Company, Limited, have just issued their 
report for the past year, in view of the annual meeting to be held 
on Thursday of next week. The report and balance-sheet show :— 
£2 24, 
2,525 2 2 





A balance of profit on last year’s working of .. 
Whereby the net balance to the debit of profit and 
loss account, exhibited by the baldnceabeet| 12,167 5 10 
for the year 1875, of .. .. . «2 ++ o 








Has been reduced tothesumof .. .. «. 9,642 3 8 
In the finished iron trade there is the same extreme quietude 


Messrs. Gray and Company, shipbuilders, West Hartlepool, have 
received notice that, on and after April 2nd, the platers, rivetters, 
and caulkers in their employ will require an increase of 10 per cent. 
on all piece-work, and platers 1s., and rivetters and caulkers 6d. 
each per week on all time-work. I understand that the firm have 
decided in the present state of trade not to entertain the proposal. 

In the mineral traffic returns of the North-Eastern Railway 
Company for the past week there is an increase of £1823 as com- 
pared with the mineral receipts for the corresponding week of last 
year. 

Messrs. Thos. Burt, M.P., Alexander Macdonald, M.P., and Mr. 
Thos, Halliday have issued an appeal to the North Country coal- 
owners, strongly deprecating the lowering of selling prices, as 
calculated to destroy confidence in arbitration at the present time. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market is at present in a somewhat unsettled state, 
consequent upon the anticipated reductions in the price of labour, 
and the uncertainty == ager ine as to whether prices are not 
bound at last to take a slightly upward turn. That they can go 
much lower than they are at present is hardly conceivable, for the 
point already reached is one below which business could not profit- 
ably be done. The low condition of the foreign demand for pig 
iron continues to exercise a depressing effect upon the trade, and a 
revival in this department may probably be regarded as indis- 

msable to any very decided improvement in the market. Our 
imports from the North of England are now very nearly as large 
as our total exports, and this fact may perhaps be accepted as a 
pretty good index of the state of the trade, it being, at the same 
time, borne in mind that the manufactured iron works at home 
are considerably busier than they were a year ago. As yet there is 
no diminution in the make of pigs, the number of furnaces in blast 
having remained the same for several weeks. The quantity of pi, 
iron in Messrs. Connal and Co.’s Glasgow stores has been Pal 
by close upon 2000 tons during the week, and I hear that consider- 
able additions continue to be made to the stocks at the works. 

From Wednesday last, when the very low figure of 53s. 6d. was 
reached in the warrant market, a tendency to improvement was 
observable, and this feeling was intensified and the market not a 
little excited on Friday by the announcement that the Gartsherrie 
brands had been advanced 1s. per ton. As it was believed other 
makers would follow the example, warrants quickly advanced to 
54s. 9d. per ton, but before the close of the day they had receded 
to 54s.44d The market was backward on Monday, when the 
improvement of Friday was more than lost. Business was done 
in the morning at 54s. 44d. to 54s. 3d. cash, and 54s. 6d. to 
54s. 3d. one month; but in the afternoon the rates fell to from 
54s. 3d. to 53s. 10; cash, and 54s. one month. Tuesday’s 
market opened with business at 53s. 9d. month fixed, and 53s. 8d. 
and 53s. 74d. cash, and in the course of the day there was an 
improvement to 53s. 10d. cash, and 53s. 104d. one month open. 
The market was steady with good business on Wednesday at 54s. 
cash and month open. To-day (Thursday) a fair business was done 
: —“’ 104d. to 53s. 10d. cash, and 53s. 11d. and 53s, 104d. month 

xe 

As indicated above, a slight advance has taken place in several 
of the makers’ brands, and the quotations are now as follow :— 
Good marketable brands, f.o.b at Glasgow, No. 1, 56s.; No. 3, 
52s. 6d.; Gartsherrie, No. 1, 62s. 6d.; No. 3, 54s. 6d.; Coltness, 
No. 1, 65s. 6d.; No. 3, 55s. 6d ; Summerlee, No. 1, 60s. 6d.; No. 
3, 54s. 6d.; Langloan, No. 1, 63s; No 3, 55s.; Carnbroe, No. 1, 
57s. 6d.; No. 3, 54s.; Monkland, No. 1, 56s.; No. 3, 52s. 6d.; 
Clyde, No. 1, 57s., No. 3, 54s.; Govan, at Broomielaw, No. 1, 56s.; 
No. 3, 52s 6d., Calder, at Port Dundas, No. 1. 63s.; No. 3, 54s.; 
Glengarnock, at Ardrossan, No. 1. 60s.; No. 3, 54s. 6d.; Eglinton, 
No. 1, 56s. 6d.; No. 3, 52s. 6d.; Dalmellington, No. 1, 56s.; No. 3, 
52s. 6d.; Carron, at Grangemouth, No. 1, 65s.; No 3, 64s., ditto, 
No. 1, specially selected, 70s ; Shotts, at Leith, No. 1, 62s. 6d.; 
No. 3, 56s.; Kinneil, at Boness, No. 1, 56s. 6d.; No. 3, 52s. 6d. 

The shipments of pig iron from Scotch ports during the week 
ending the 17th inst. amounted to 7800 tons, being 796 less than 
in the previous week, and 368 under those of the corresponding 
week of 1876. The imports of Middlesbrough pigs at Grange- 
mouth for the week were 6360 tons, showing an increase of 1620 as 
compared with those of the corresponding week of last year. 

The malleable works continue to be very well employed, and 
there is also a good measure of activity in most of the general engi- 
neering works. Last week’s shipments of iron manufactures from 


hipbuilding yard, but the probability is it will be sold to a limi 
liability company. I observe that the shipbuilding oe per 
Messrs, Aitken and Mansell, Glasgow, are now in the market, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

A PERAMBULATION through the coal districts of Wales 
has shown me anything but a favourable condition of things, 
Many collieries have been closed, one or two in Monmouth- 
shire, and several in the Glamorgan district, and even the larger 
collieries working the best measures are half idle, and the colliers 
as a rule, are earning but about a fourth of their usual wages, As 
an illustration of this I was told by one of the princi af agents 
that he had many hundred tons of coal in wagons on his sidings 
for the past five weeks. In Monmouthshire, where the coal- 
workings are sunk to the upper measures, it is now becoming a 
matter of constant occurrence for a pit to be reported as nearly 
exhausted. There have been several instances of late of a stoppage 
of all operation, and I expect that in a short time one of the most 
important of these, Tir Philkins, which, if I am not much mis- 
taken, was selected forty years ago as a precedent in all working 
arrangements, is now nearing exhaustion. These coalowners are 
complaining that they are on the horns of a dilemma, as to con- 
tinge working is to exhaust their best coal, in some cases at a loss, 
and in the best at only a fraction of gain; and, on the other hand, 
if they stop working, the dead rent, cost of horse keep, &c., make 
the burden a heavy one without any return, 

Against these unfavourable signs I have to record one set-off in 
the winning of the 4ft. at Havod, Rhondda. Mr. T. Jones Yuyshir 
has for some time been working the 3ft. at this spot, and so satis- 
fied was he that he had the steam coals beneath, that long prior 
to winning the 4ft, he had erected screens, made sidings, placed 
the pit head gear, powerful engines, &c., so that he is now ready 
to receive the coal in due course. The sinking has been unprece. 
dentedly rapid, and now there is every promise of a most 
important colliery. A Waddle fan, 40ft., is being erected. The 

olliery is two miles from Pontypridd, is about 340 yards deep, 
16ft. diameter, and the coal proves excellent, These winnings of 
the steam coal at a distance of only ten or twelve miles from port 
are most important, and will have a serious bearing on the 
collieries sunk at the upper parts of the coal basin twenty miles 
from port, the difference in railway rate being a good profit, 

The coal export from the whole of Wales last week was a little 
short of 100,000 tons, of which Swansea contributed the rather 
large item for that port of 18,000 tons. 

The iron exports were limited to about 200 tons, principally for 
Gothenburg and Kurrachee, from the Monmouthshire wee, 

There is a wide spread rumour in the neighbourhood of 
Brynmaur, that Nantyglo and Blaina works will soon be started, 
I give this for what it is worth. My own conviction is that the 
condition of the iron trade at the present moment is such as to 
preclude any speculative venture. 

Even the new tin-plate works and nut and bar works which were 
announced have apparently been given up. In all branches trade 
is very slack. The stagnation at the Garth Anchor Works con- 
tinues, but I note that the Crumlin Company are a little more 
brisk than others, and are turning out a superior girder. 

Ebbw Vale continues to import foreign ore largely. 
trade in that quarter is better, but the iron and steel 
only prot wer’. active. 

The Mardy colliers, Rhymney, after a strike lasting nearly three 
months, have come to terms and resumed work. The loss to the 
town has been £800 per week. The inquiry into the coal-pit 
explosion at Forest Fach, one of the collieries of the Landore [ron- 
works, by which eighteen men lost their lives, has been concluded, 
and in the course of the investigation a most censurable degree of 
negligence was exposed on the part of foreman and overman. The 
whole tragedy lies in a nutshell :—“ Carelessness of Abraham Bevan 
for using a naked light ; negligence of David Davies, foreman, for 
not clearing away the gas.” This was the verdict returned by the 
jurymen. 

A great colliery dispute is now pending between Coffin and Co., 
and the Llwynyftia Colliery Company, Rhondda Va ley The first- 
named are the oldest colliery proprietors in the valley. The dis- 
pute is to recover a large sum of money for working a seam of coal 
to the east of the fault. The difference to the Lord of the Manor 
alone is estimated at £15,000. 

An explosion took place in the Caldcae, Cyfarthfa mine works 
this week, by which two men were seriously injured. 

The Aberbeeg Colliery Company has been ordered to be 
wound up 

Movements are on foot at Newport to further improve the Alex- 
andra dock, and to bring in steam travelling cranes and other 
me pe in aid. Coal from the Aberdare Valley is now being 
shipped at Newport, which formerly went to Cardiff, and the pro- 
spects of this port are looking up. 

The coke trade is a little better than it has been, and several 
colliery proprietors are repairing or adding to their coke ovens, in 
expectation of an increased demand. Patent fuel is tolerably firm 
in price, and large consignments have been made during the week 
from Swansea and Cardiff. 

Coal has not been so firm in price this week. No change in iron 
quotations. Tin firm. 


The coal 
ranches are 








Tue FerRig FurNAcES.—At a meeting of the Monkland Iron 
Company, hela in Glasgow on Tuesday, the chairman, Mr. George 
Wilson. referring to the Ferrie furnaces, stated that Mr. Ferrie’s 

timate of the result of the conversion of six out of the nine fur- 





the Clyde embraced £7932 worth of pipes, £4779 castings, and 
£660 machinery for Melbourne ; £2200 machinery, £1107 bars. and 
£500 wrought iron for Rangoon; £1260 pipes for Calcutta, £1500 
castings for New Zealand, and £5000 miscellaneous articles for 
other places. 

There is hardly any improvement in the coal trade, the late 
reduction in prices having had little or no effect on the demand. 
The inquiry for all sorts is dull, but it is anticipated that in the 
course of a week or two the demand for the supply of the spring 
traders to the winter ice-bound ports will exercise a favourable 
influence on the trade. In the eastern mining counties matters 
are in an equally inactive state. The inland trade is very quiet, 
and though the ships seeking cargoes are a little more numerous, 
they are not sufficiently so to have any appreciable effect on the 

le. No movement has yet taken place in the east towards 
reducing the miners’ wages. 

A few days ago Messrs. James Dunlop and Co., of the Clyde 
Ironworks, near Glasgow, gave notice of 6d. per day of a reduc- 
tion in the wages of the colliers in their employment, and the 
wages of furnacemen and other workers are likewise to be reduced. 
In the district of Dalry, Ayrshire, Messrs. Wm. Baird and Co., 
and Messrs. Merry and Cuninghame have posted up notices 
throughout their ironstone and coal pits intimating a reduction 
to take effect on the 29th current and attributing the necessity for 
it to the dull state of trade. Notices of a uction have also 
been given by Messrs. ird and several other eminent firms, 
There is no expectation of resistance on the part of the miners, 
who are not believed te be in a position to offer any opposition. 

The strike of puddlers at the Dalziel Ironworks, Motherwell, is 
now at an end, the dispute having been settled by a compromise. 

Some readers may be interested to know the amount of money 
realised from the sale of the property of the late Mr. Robert 








naces of the nr that the saving of coal on the make of 
pig-iron for 1876 had been 46,800 tons, which, at 6s, a ton, amounted 
to £14,430, and the —a dross amounted to £9750. The total 
amount thus saved by the conversion of the furnaces had been 
£24,180 on the year. By an alteration in the puddling furnaces, 
Mr. Ferrie had been enabled to effect a saving on them of £1500 a 


year. 

SovuTH KENSINGTON MusEuM.—Visitors during the week ending 
March 17th:—On Monday, Tuesday and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,489; mercantile marine, building 
materials, and other collections, 1602. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 5 p.m., Museum, 
2796; mercantile marine, a materials, and other collections, 
126. Total, 16,013. Average of corresponding week in former 

ears, 14,098, Total from the opening of the Museum, 16,112,834. 
atent-office Museum, 3489, Total, from the opening of the 
Museum, free daily, May 12th, 1858, 3,656,662. 

Epps’s Cocos -GRATEFUL AND CoMFORTING.—“ By a thorough 
knowledge of the natural laws which govern the operation of 
digestion and nutrition, and by a careful application of the fine 
= of well-selected cocoa, Mr. Epps has provided our 

reakfast tables with a delicately flavoured beverage which ma‘ 

save us many heavy doctors’ bills. It is by the judicious use of suc 
articles of diet that a constitution may be gradually built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to attack wherever 
there is a weak point. e@ may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame,”—Civil Service Gazette.—Sold only in packets 
labelled—James Epps and Co., Homceopathic senteeite  3 

VT. 
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No, IL. 

Tux discharge of a debt longoverdue should be accompanied 
with something additional by way of interest, and, acting 
in this spirit, we will devote more space to Mr. Kennedy’s 
book—not than it deserves, but more, yo than we 
might have given had it been reviewed immediately on 
publication. The greater pe of the work originally 
appeared at intervals in the Verhandlungen des Vereins zur 
Befirderung des Gewerbfleisses in Preussen—a periodical of 
high repute, published in Berlin. These papers, collected 
and enlarged, were issued in 1874-5 as a separate work. 
The book now under notice is a translation. The leading 
idea of the treatise may be very briefly stated. Everyone 
admits, we suppose, that all machines are composed of 
certain “ elements,” and it is no new thing to treat of these 
“elements” or “ principles;” but Professor Reuleaux con- 
tends, and we are disposed to agree with him, that all 
previous writers have stopped short in their analysis, and 
that they have not arrived at the real elementary consti- 
tuent of the machine. If we may borrow a simile 
from the domain of chemistry, we may say that as Davy, 
by the galvanic battery, was enabled to show that alkalies 
were compound bodies, so Professor Reuleaux, aided by 
his “kinematic analysis,” proves that those portions of 
machinery which writers have hitherto agreed to regard 
as elementary, are, in fact, composite, and made up of two 
or more distinct elements. Such, then, appears to be the 
motif of the “ Kinematics of Machinery.” The literary 
history of the question is treated in the Introduction, but 
with the remarkable omission of Professor Rankine’s 
“Machinery and Millwork.” This deficiency is very pro- 
perly supplied in a somewhat lengthy note, where the 
translator intimates that his author was unacquainted with 
the book in question. We cannot conceal our astonishment 
at this, because Professor Reuleaux, like all Germans, is 
an extensive reader, and some parts of his work fairly 
bristle with references to authorities. 

“The Kinematics of Machinery” is a large octavo 
volume of more than 600 pages, divided into thirteen 
chapters, and after an introductory chapter on the general 
nature of the machine problem, the science of machines, 
and the general solution of the machine problem, the author 
proceeds to discuss what he calls the “ phoronomic proposi- 
tions” relating to the subject. Phoronomy—a word which 
will probably be new to most readers—is defined as “ the 
study of the measurement of the motions of bodies of 
every kind, and has become specially the study of the geo- 
metric representation of motions.” Chapter III. treats of 
“ Pairs of Elements,’ an expression which is perfectly 
intelligible when we remember that “ the elementary—or 
what may be called the elementary—parts of a machine 
are not single, but occur always in pairs, so that the machine, 
from a kinematic point of view, must be divided into pairs 
of elements rather than into single elements.” A familiar 
example of such a pair is furnished by the common screw 
and nut, which the author further qualifies as a “twisting 

ir.” A wheel revolving freely on its axis—such, for 
instance, as an ordinary “loose pulley”—is a “ turning 

ir ;” whilst a pulley which is prevented from revolvin 
y a feather on the shaft (so as to be only capable 0 
sliding lengthwise of the shaft) is a “sliding pair.” These 
are obviously extremely simple examples ; but the same 
chapter treats of the “ higher pairs,” and includes a discus- 
sion of the form of the teeth of wheels. 

Chapter IV. is devoted to an examination of “ Incom- 
plete Pairs of Elements.” Up to this point it had been 
assumed “that the reciprocal restraint of two elements 
forming the pair was incomplete—z.e., that each of the two 
bodies, by the resistant qualities of its material and the 
form given to it, both enveloped and constrained the 
other.” But pairs are not always “self-closed,” and those 
which “ require closing forces are evidently incomplete in 
themselves ; their usefulness depends upon the application 
of the closing force, or upon what we may * force- 
closure.” This is a peculiar expression, which to the 
untutored mind would inevitably suggest the banging of a 
door. The author cites shafts and rings of a water- 
wheel, where the weight of the wheel alone is sufficient to 
keep the shaft in its bearing as an instance of a force- 
closed pair. The knife edge of a balance is another 
familiar example. Professor Reuleaux attaches consider- 
able importance to the mode in which pairs of elements are 
closed, and he shows that force-closure is everywhere, as 
the art of constructing machinery pro; , being gradu- 
ally replaced by the more complicated “ pair closure ” and 
“chain closure.” A pair of spur wheels kept in contact 
by a bar carrying pivots is given as an example of “chain 
closure,” or a “ closed kinematic chain.” The next chapter 
is devoted to the discussion of “Incomplete Kinematic 
Chains.” The word “chain” is of course used in a 
figurative, and not a literal sense. 

Chapter VI. gives an extremely interesting “Sketch of 
the history of machine development,” in which the author 
traces with considerable skill the gradual origin of the 
machine and its elements. In the section relating to the 
growth of modern machinery Professor Reuleaux improves 
the occasion, and demonstrates his favourite theory of the 
substitution of pair-closure and chain-closure for force- 
closure, by citing the improvements which have been intro- 
duced from time to time in the steam engine. Force- 
closure, says the author, “is the essential general ten- 
dency of the whole machine development up to our time; 
we may even go further, and say that we must consider it 
as an essential characteristic of future machine develop- 
ment.” Like all other authors, he is baffled in the attempt 
to determine the origin of the screw pair. It may 
interesting to point out here that the screw and nut, in one 





form at least, is known to the Hindoos, and, like every- 
thing else in India, is probably extremely ancient. When 
the India Museum was at the India-office we saw a drill- 
stock in wood on the principle of the Archimedian drill- 
stock, which was brought out some years ago as quite a new 


ng. 
ae VII. is devoted to the discussion of kinematic 
notation, a subject of considerable interest to the mechani- 
cian. After a brief account of former attempts in this 
direction, including the very primitive notation used by 
clockmakers, Babbage’s pit 9 of expressing by signs the 
action of machinery, and Willis’ attempt to improve Bab- 
bage’s method, he proceeds to develope his own system. 
Space prevents us from entering into much detail, and we 
must briefly state that the author divides the signs used— 
(1) into “class or name-symbols,” such as “screw,” 
“cylinder,” “sphere,” “cone,” “tooth,” and so on, being 
twelve in all; (2) “form-symbols,” of which he employs 
four; (3) “symbols of relation,” of which he uses fifteen, 
many of them being the same as those used in Williams’ 
“ Symbolical Euclid.” It is urged by the author that as 
mathematics and chemistry have both their symbolic nota- 
tions which have now become indispensable, it seems only 
natural that mechanics should also have a system of 
notation suitable to its particular needs. Professor Ken- 
nedy says in his preface that Reuleaux’s notation is “both 
exceedingly simple and of practical use.” At the same time 
he admits that “its full advantages will only be realised 
by those who use it for themselves. The way in which it 
aids the resolution of apparently complex mechanisms into 
quite familiar forms is often most remarkable.” The 
system does not appear to us to be “exceedingly simple,” 
but then we have not had occasion to make any practical 
use of it; and as to the “aid it gives in the resolution of 
apparently complex mechanisms into quite familiar forms,” 
we shall have something to say by and by. A pair of 
spur wheels gearing into each other and connected together 
by a link is thus written :— 
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It is just possible that this might in time come to mean 
something, and Professor Willis has said that it ought to 
be possible to describe a machine without the use of words 
at all. We shall probably incur censure for our some- 
what cold welcome of this part of Professor Reuleaux’s 
book—some critics have been warm in their praises of it 
—but we must honestly confess that we do not at present 
see very much in it. It is to be observed that the parallel 
between mathematical formule and those employed by 
Professor Reuleaux is in no way complete to our minds at 
least. In the case of the former, there is always an idea 
of equality, whilst there is an “unfinished ” appearance, so 
to speak, about Professor Reuleaux’s formule. It is here, 
we think, that the comparison between mathematical and 
kinematical formule fails, not that this makes any differ- 
ence to the probable usefulness of the new notation. 

In the chapter on “ Kinematic Analysis,” which follows, 
the author, armed with his system of notation and analysis, 
wages war upon the established ideas respecting the so- 
called “ mechanical powers,” and to the question whether 
the lever, wedge, screw, and so on, do really constitute the 
elementary parts of all machines, he answers decidedly, 
“No.” It is quite easy in this case to follow the author's 
reasoning without troubling oneself to master the notation, 
and it must be confessed that he has succeeded in proving 
his point, that the whole rm sae of elementary 
mechanics, as treated in text-books, requires a very search- 
ing revision. 

aving annihilated the mechanical powers, Professor 
Reuleaux proceeds in the next chapter to examine the more 
complex machines. Starting with the ordinary direct- 
acting engine, he takes us through a series of steam engines, 
rotary pumps, and blowers, pointing out as he goes the 
essential features of each machine. This part of the sub- 
ject is pursued at great length, and, on the whole, we must 
pronounce it to be one of the‘finest examples of destruc- 
tive criticism which we have ever met with. We have 
heard before now, during the trial of patent cases, some 
extremely ingenious arguments as to what are called 
“mechanical equivalents.” For instance, one man pro- 
duces a certain effect by means of a system of cranks and 
connecting rods, whilst another does the same thing by 
pulleys and belts. Are these two means, mechanically 
speaking, the same? The work before us is a perfect 
mine of wealth for barristers who devote their attention 
to patent cases. Once admit the author’s premises, and his 
notation leads us to see absolute identity in machines 
which, to the ordinary mechanician, appear absolutely dis- 
tinct. The next three chapters are devoted to various 
applications of the kinematic analysis. 

A good many years ago an individual used to go about 
the streets of London doing surprising things with a sheet 
of paper. By dexterous manipulations he would show 
you successively a ship, cocked hat, lady’s fan, a box, a 
what-not, and would end as he began, by exhibiting a 
plain sheet of paper. So, Professor Reuleaux, operating 
upon complicated and apparently entirely distinct mechan- 
isms, shows that they all have the same origin, that they 
are, kinematically, one and the same thing. In an early 
volume of the Journal of the Scottish Society of Arts there 
may be found a paper on the fallacy of the rotary engine, 
by Mr. Scott Russell, who took some pains to point out 
the different principles in which machines of this kind 
were constructed. Professor Reuleaux would probably 
reduce them all to one single type of the ordinary direct- 
acting engine. Some of his conclusions can only be 
regarded as tours de force, as, for instance, his statement of 
the “logical correspondence ” between the hydraulic press 
and the pulley tackle, p. 181. These two machines are 
said to be the “ contra-positives” the one of the other. 
His explanation of the action of the mule, p. 496, furnishes 
another example of far-fetched resemblances. Who, but 
the author of the Ainematics of Machinery, would ever have 
thought of saying--“ As the turning continues the fibres 
twist round one another, each fibre acts as a tool in working 
the other, the screw form of each being simply its envelope 
relatively to the other. Thus we see that i 7s not even 





absolutely necessary that the tool should be harder than the 
workpiece, and also that occasionally it 7s not ble to 
distinguish one from the other ?” The italics are ours. We 
will say nothing harder of this than that it is a mere 
paradox, and serves no useful purpose whatever. It is an 
ingenious speculation and votking more. We still prefer 
to regard the “tool” as one thing which fashions the 
“ work-piece,” or “ work,” as we must continue to call it, 
following in this respect Holtzapfel and other authorities. 
The fancied analogy between the “ twistin ir,” “ turn- 
ing pair,” and “sliding pair,” already alluded to, may 
also be cited. At page 90 he shows how an ordi 
screw and nut may be converted into a “turning pair,” 
by imagining the pitch of the screw to become infinitely 
fine. The thread would then be represented by a mere 
collar on the shaft, and the only possible motion would be 
one of revolution. Similarly, by regarding the pitch of 
the screw to be increased infinitely, the thread is converted 
into a feather or rib running parallel to the axis of the 
screw. The nut in this case would only be capable of 
moving longitudinally. We fail to perceive what useful 
purpose can be oneal by these spevaliioan: We ail know 
what happens when a piece of pinion wire is twisted, but 
the screw thus produced can no more be said to be 
“derived” from the fluted rod than a circle can be said 
to be derived from a straight line, because a hoop may be 
formed by bending a straight bar. 

Not the least interesting portions of Professor Reuleaux’s 
book are those in which 4. refers to the theory of inven- 
tion, properly so called, as opposed to mere empiricism. 
Although he expressly disclaims the imputation of saying 
“that the new method will make it possible for the com- 
mon-place head to become oracularly inventive, like that 
of the genius,” we must aver that he comes very near 
making such an assertion.* In the Introduction he says 
— The invention of a mechanism will be, to the scientific 
kinematist, a synthetic problem, which he can solve by the 
aid of systematic, if difficult, methods. The clever 
man, supplied with such powerful instruments, will leave 
the less clever behind in future as hitherto, just as the 
mathematical genius leaves behind the mere algebraist 
who works only with operations learned by rote.” In the 
closing page he recurs to this, and claims to have made 

ood his assertion, that “the process of invention might 
ecome a scientific one.” He continues—* The kinematic 
synthesis, however, makes the finding of mechanisms 
easier only to those who have scientifically ped their 
subject, while, at the same time, it places the goal which 
they attempt to reach ever higher me higher. 1t does not 
decrease, but rather raises, the intellectual work of the 
inventor, while it enables him to see more clearly not 
only the object he wishes to attain, but also the means 
at his disposal of attaining it, and the best method of 
employing those means.” We cannot discuss this question 
at length, but there seems a tendency on the part of the 
disciples of the new system to exaggerate the benefits to 
be derived from it and its future influence upon the pro- 
of invention. We trust that no accusation will be 
rought against us of pandering to national prejudices, but 
may we not fairly ask what has been the effect of the 
Polytechnic School system instruction of which Professor 
Reuleaux has long been the able exponent upon the inven- 
tive genius of the German nation? It kas, it is true, pro- 
duced an army of drilled Technikers—there is no English 
word for it—who are able to talk and write—in many 
cases well—about machinery and mechanics; to classify ma- 
chinery; to detect the resemblances and point out the dif- 
ferences between one machine and another; but as a rule 
sadly deficient in originality. In a passage which is 
omitted from the Introduction in the English edition of 
the work, Professor Reuleaux himself its that the 
results of the German system are not altogether satisfac- 
tory. He attributes it, cation in part to the absence of 
a good patent law in Germany. 
appears in the original edition:— 

“In the majority of cases there is a wide distance between the 
theoretical mechanism and the practical machine, and I consider it 
a duty to support the claims of the inventor in this respect. For 
this reason I am personally an advocate for patents, and I have 
thought it desirable to express this view here, lest I should be 
accused of holding the opposite view in consequence of my chapter 
on the synthesis of machines. The patent question is, in my 
opinion, an eminently practicalone. As the grant by the State of 
favourable concessions for the construction of railways, for instance, 
calls forth the necessary capital, there should, in my opinion, be 
also a legislative protection for inventions—not, however, of very 
excessive duration—so as to put within reach of the new invention 
the capital always necessary for carrying into practice. In Ger- 
many capital avoids invention, but in foreigr countries which 
enjoy a good patent law it is readily p at the inventor’s 
command. It is for this reason that we have, unfortunately, to 
chronicle but a very small ‘intensive’ progress in the construction 
of machinery, although Germany turns out a larger number of 
trained workmen than any other country. It is this which has led 
to the preponderating imports of new machines from abroad, just 
as fashions are impo Hence arises the circumstance that to 
carry out an invention to a practical issue demands with us a 
degree of courage bordering on commercial insanity. To this we 
owe the system of trade secrets wherever a manufacturer has been 
bold enough to undertake such an enterprise. It is this which 
causes the degenerative imitation of inventions to flourish— 
one of the most dangerous weeds of industry—which not only 
injures the public, but destroys the credit of the really good 
invention. It is thus that we are, as a matter of fact, deprived of 
many good contrivances, the foreign inventor receiving no encou- 
ragement to carry out his invention in this country. t 
particular school of political economists who have been for the last 
half century successfully endeavouring to do away with the patent 
laws altogether, and with the scanty remains left—by which, 
indeed, they honestly thought to benefit trade—must now admit 
that they are at the end of their tether, as the experiment has not 
had the expected result. It is to be hoped that the enlightened 
guardians of the industrial code will not shut their eyes to this 
conviction. A thousand eyes are awaiting the issue. 


Whether the absence of a good patent law be the real 


Here is the passage as it 





* Professor Willis’s opinion may be referred to here. In the preface to 
the second edition of his “‘ Principles of Mechanism,” he says :—‘ There 
appears no reason why the construction of a machine for a given p 
should not, like any usual  agererng be so reduced to the dominion of the 
mathematician, as to enable him to obtain, by direct and certain methods, 
all the forms and arrangements that are applicable to the desired areas, 

At presen: — of 


from which he =< select at pleasure. t, 
can only be solved by that species of intuiton w! long familiarity 


with a subject usually confers upon experienced persons, but which they 
are totally unable to communicate to others.” 
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reason for the industrial shortcomings of Germany as indi- 
cated by Professor Reuleaux, we cannot say. Weare glad, 
however, of the opportunity of giving publicity to his 
views on the patent question. It may be remembered 
that he gave great offence to his countrymen by his plain 
speaking on the inferiority of the German exhibits at 
Philadelphia. His reports were quoted at some length in 
the 7imes last autumn. 








IRON AND STEEL INSTITUTE. 

A MEETING was held on Wednesday, the 21st, in the rooms of the 
Institution of Civil Engineers, Great George-street. Mr. Menelaus, 
president, took the chair at 10.30 a.m, 

In opening the meeting, Mr. Menelaus congratulated the 
Institute on their continually increasing numbers, and on the 
usefulness of the papers and discussions which had been listened 
to at the meetings. By the death of their foreign secretary, 
Dr. Forbes, the Institute had sustained a very great loss, but the 
council had fortunately been abie to appoint as his successor Mr, 
Derby, who would no doubt prove himself very worthy of the 
post. In conclusion, he announced that the next autumn meeting 
would be held at Newcastle, and after thanking the members for 
their kind support during his presidency, vacated the chair, which 
was taken by the new president, Mr. C. W. Siemens, D.C.L., 
F.R.S., who delivered the address which we published in our last 
impression. 

Lord Frederick Cavendish proposed a vote of thanks to the 
president. In the wide field of topics which the address had 
ranged over there was not a single one which the experience and 
the genius of Dr. Siemens had not invested with new light. The 
bold conception of the putting to work of the Falls of Niagara by 
means of electricity might be regarded by some as a vain imagina- 
tion, but those signal inventions which had distinguished the 
present age, and which had conferred such inestimable benefit upon 
the human race, sprang from such a union of imagination with 
science and experience. 

Mr. Bessemer seconded the vote of thanks. Those who had 
listened to the address could form but one opinion about the fitness 
of Dr. Siemens for the honourable position which he had been 
asked to fill He, himself, had had the pleasure and privilege of 
knowing Dr. Siemens for more than twenty years. They com- 
menced their first efforts in the improvement of the manufacture 
of iron and steel as it were side by side, and they had run to some 
extent on two parallel lines ever since. It was unnecessary to 
mention how successfully the president had accomplished his 
object, and how beautifully he had turned ont one of the most 
useful articles (mild steel) that could possibly be produced. 

Mr, Clarke, President of the British Iron Trade Association, 
supported the motion. The Institute had been distinguished by 
the ability of its presidents, who had both possessed profound 
chemical and mechanical knowledge, and had known how prac- 
tically to conduct great ironworks, 

The resolution was cordially approved of. 

The President heartily thanked the members for their kind 
appreciation of his labours, and desired their co-operation, that 
during the period of his presidency the interests of the Institute 
might not suffer. 


The President then said it was by a fortunate coincidence that the | 


first duty he had to perform was one which afforded him extreme | the steel, which is thus made pasty. 


| it may even make it crumble when trying to work it hot. 


pleasure and satisfaction—namely, the presentation of the Bessemer 
medal to Dr. Perey. The members of the Institute had for many 
years been in the habit of looking upon Dr. Percy’s works as 
standards of information with regard to the chemical principles 
involved in the processes which it was their mission to carry cut 
practically. It, therefore, almost seemed arrogant for them to 
offer an award to their teacher. They could not hope thereby to 
add to his reputation, which extended throughout the civilised 
world, but they wished him to accept it as an expression of the 
deep debt of gratitude which they felt towards him for his con- 
tinued labour in the field of applying chemical knowledge to the 
practical processes of iron and steel smelting. 


The President then presented the medal to Dr. Percy, who, in | 


accepting it, said there was no honour which he less expected or 
could more have coveted. He was well aware of the shortcomings 
of his work, and he hoped to live to make great corrections and 
additions to it. For the last six or seven years he had been at 
work on a large volume on the metallurgy of silver, but it wasnow 
approaching completion. He highly approved of the President’s 
suggestion with regard to the establishment of independent local 
centres of technical instruction throughout the country, for he 
thought such institutions would tend to elucidate many of the 
great problems in metallurgy which were yet unsolved. 

The following paper was then read by Mons. F. Gautier, of 
Paris, on ‘‘ Solid Steel Castings.” 

When steel is cast in an iron ingot mould, or a mould of any 
kind, usually the metal after cooling is not entirely sound. Cavities 
of a more or less rounded shape are seen inside, apparently caused 
by a gas escaping from the mass. Mr. Henry Bessemer, the 
first among the metallurgists, has demonstrated that these blow- 
holes were filled with oxide of carbon, and this view has since been 
entirely confirmed. Refining produces oxide of iron, Fe* 0', which 
re-acts on the carbon according to the formula :— 

Fe3 Of + C= 3 Fe0 +C0, 
The protoxide of iron passes into the slag, and the oxide of carbon 
remains in dissolution within the metal. But the solubility of the 
oxide of carbon diminishes rapidly during the cooling period, and 
some gas bubbles remain imprisoned in the solidified mass. When 
these blow-holes are altogether inside, and do not burst through 
the crust, they remain silvery white; it is a simple solution of con- 
tinuity, and to get rid of them it is sufficient to weld the metallic 
parts by reheating and the use of a hammer or rolls. What 
becomes of the carbonic oxide? Is it re-incorporated with the 
metal? This has not been determined yet. But the fact is, that 
when rolled steel bars, drawn from honeycombed ingots, are 
broken, no trace is found of this kind of defect. When the blow- 
holes communicate with the outside, and the sides of the ingots 
are pierced with small holes, well known to the steel manufac- 
turers, the colour is no longer a silvery white; they assume more 
or less the colours of the rainbow, and even become black. This 
takes place because the carbonic oxide of the blow-holes is trans- 
formed by the contact with the air into carbonic acid, and oxida- 
tion of the metal occurs. 
3 CO? + 2 Fe = Fe? O03 + 3CO 
or, 400? + ; Fe = Fe? 0 + 400 

according to the temperature when the reaction takes place. 
We know, from Mr. I. L. Bell’s works, that the oxidation of iron 
ic aci 8 at about 300 deg. C. (570 F.), and is very 
strong at high temperature. Hammering and rolling do not 
entirely eliminate these blow-holes, as a perfect welding of the 
metallic particles is prevented by the presence of oxide of iron. 
There remain some black streaks which sometimes penetrate toa 
depth of jin. (2 millim.) In order to correct these surface defects 
the welding must be done by allowing the piece to undergo heat- 
ing at as high a temperature as possible; the steel is then covered 
with sand and hammered vigorously. The oxide of iron which 
prevented welding is combined with silica, and forms a silicate 
which pressure easily expels. This is a general practice in the 
manufacture of fine steels. It will beseen that it isan easy matter 
to remore blow-holes when the steel has to undergo mechanical 
elaboration ; but it is not so with castings, and it is very important 
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to prevent the formation of these blow-holes when sound pieces 
are wanted, and pieces the resistance of which can be relied upon. 
All steels have not the same tendency to produce blow-holes 
while solidifying. Generally, the more a steel is carbonised, 
the better it will flow while casting, and fewer blow-holes will 
form. On the contrary, the more a steel is decarbonised the less 
fluid it will be, and more blow-holes will form. It is probable 
that hard steels keep better their oxide of carbon in dissolution, 
or else it ee more freely on account of the greater fluidity of 
themetal. This property of highly-carburised steels has led to 
the casting of thin pieces without blow-holes, or almost without 
blow-holes. A very hard steel, with about 1°5 of carbon, is cast 
in thoroughly dry moulds. The castings thus obtained are left 
for several days in an oxidising atmosphere, or even in contact 
with a bed of oxide of iron or zinc, as in the manufacture of 
malleable iron. Very strong products are obtained in this manner, 
but they must be very thin, and even then they are far from 
being without blow-holes. As is the case with malleable iron, 
thick pieces are out of the question, as decarburising goes little 
by little, from molecule to molecule, and through a solid body, 
If the pieces were too thick the outside would become oxidised 
before there was a thorough decarburising of the mass. This 
very interesting process is carried on with success at Sheffield. 
We have to speak now of the German manufacture of steel without 
blow-holes. Everyone will remember those splendid ingots, clean- 
fractured, growing in weight at each successive exhibition, first 
beginning with two tons, and finally reaching forty-five. The ae 
ingots, the cast wheels and bells of Bochum, certainly astonishe 
the metallurgical world for some time. The process of manufacture 
was kept a most profound secret, and has not yet been published, 
More than six years ago, the Terre-noire Steel Works found out, by 
reasoning rather than by practice, the process of the German works, 
and the improvements they have made have radically transformed 
the result, It seems well proven now that the German products, 
without blow-holes, are obtained by an addition of a very siliceous 
pig just before casting ; and thus they are found to be highly carbur- 
ised, and the chemical analysis shows a rather considerable portion 
of silicon. To find an explenation of the result we must go back to the 
theory of the Bessemer process, It is well known that the com- 
bustion of the silicon takes place during the first part of the 
operation; there is no flame, or rather there is a series of brilliant 
sparks; the yellow sodium band, characteristic of all flames, is not 
seen; no oxide of carbon is formed while there remains any silicon 
to be oxidised; the silicon decomposes the oxide of carbon, or, 
which is the same, prevents it from forming; therefore, if blow- 
holes are filled with oxide of carbon, they will be made to disap- 
pear by the addition of silicon 
Si + 3CO = SiO + 3C. 

The carbon is deposited and dissolved in the steel, and silica is 
formed. Experience shows that steels treated in this manner are 
generally without blow-holes. 
following experiment can be made. A bath of siliceous pig is 
formed in a Siemens-Martin furnace, and refined by successive 
additions of iron or steel. Tests are taken at short intervals. At 
first these tests are quite sound, but they become full of blow-holes. 


If a chemical analysis is made, it is found that the first honey- | 





In order to prove this theory, the } 


} 


combed test contains no silicon, while the succeeding ones contain | 


some. If the products obtained in this manner are without blow- 


holes, the quality is rather inferior, in spite of the long annealing | 


they usually undergo after casting. 
causes of this inferiority. (1) These steels are very highly car- 
burised : the pig being generally poor in silicon, the operator is led 
to charge arather large quantity, so as tobe sure that it will act 
effectually. (2) The silica produced by the chemical reaction that 
destroys the blow-holes is, indeed, generally combined with oxide 
of iron in the bath; but the slag is slightly fluid, and remains in 
It lessens its strength ; 


There remains in the final product an excess of silicon, which, in 
addition to the excess of carbon, tends to lower its quality. 
This influence of silicon on pigs and steels has been anything 
but clear for a long time, and it may be said that even now it is 
not perfectly known. I think it useful, at any rate, to speak 
here of the curious experiments made by the late Wenzel Mrazek, 


We will analyse the several | 


(3) | 


of the School of Mines at Przibram, Bohemia, Silicium always had | 


the very worst reputation in metallurgy. Karsten, whom the 
Germans modestly call the immortal, was the first to assert 
that silicon gave to iron a special red-short quality —faul-briichig— 
with a peculiar fracture, an earthy fracture. This opinion was 
allowed to spread without any disputing until lately, when Mrazek 
showed that the action attributed to silicon should be ascribed to 


the silica found in the silicate mixed with the iron; for if metallic | 


silicon of good quality is added to a certain quantity of iron, the 
original qualities of the metal are in no point changed. This view 
is much more logical from a chemical standpoint, for it is well 
known that in the refining period silicon disappears first of all; 
it would be necessary to suppose that after refining is done the 
silicon is again reduced in spite of the oxidising influences, passes 
back into the metal, and makes it red-short. It is, therefore, 
impossible to believe there is any free silicon in the iron in a 
notable quantity; but the material found is silicate, such as 
that of steel without blow-holes of. which we have just spoken. 
But if silicon is harmless in a soft metal, it is far from being so 
in a product containing carbon. In a preceding communication, I 
spoke of the incompatibility of carbon and phosphorus in steel ; 
and of the necessity of suppressing carbon when using phosphorus. 
Mrazek’s experiments prove that there is also incompatibility 
between carbon and silicon in steel. The simultaneous presence 
of carbon and silicon causes brittleness, hot or cold, while a cast 
metal, containing slight traces of carbon only, will bear up to 7 per 
cent, of silicon, and still roll well at red or white heat, and will 
even weld perfectly well. Therefore, if a quantity of silicon is 
wanted in a cast steel, and there must be some to ensure perfect 
soundness, it will be necessary, in order to obtain a good product, 
not to entirely suppress the carbon, but at least to lessen the 
quantity considerably. At the Terre-noire Steel Works, the manu- 
facture of steel without blow-holes has been perfected by using a 
silicide of manganese and iron, which gives to the product remark- 
able qualities. The silicon prevents blow-holes by decomposing 
the oxide of carbon, which is in dissolution, and tends to escape 
during solidification. The manganese reduces the oxide of iron, 
and prevents a further production of gases by the reaction of the 
oxide on the carbon. We have seen above that in the decompo- 
sition of oxide of carbon by silicon, silica was produced, and after- 
wards a silicate of iron, which remained interposed within the 
steel. The manganese allows the formation of a silicate of iron 
and manganese, which is much more fusible and passes into the 
slag. For this reason, the metal is not altered by a foreign body, 
and this is a capital point. In order to show plainly the complete 
structural difference between steels without blow-holes obtained 
with silicon alone and those obtained with an alloy of silicon and 
manganese, M. Pourcel operates in the following manner. In a 
porcelain tube he places two receptacles, one holding steel by 
silicon alone, and the other steel by an alloy of silicon and manga- 
nese. A current of chlorine is passed until all the iron is removed 
in a state of chloride. It is seen then that in the first receptacle, 
there remains a network of silicate of iron preserving the original 
form of the pieces, while the steel by alloy leaves no residuum. 
We already know that an excess of manganese remaining in a steel 
improved the quality of it; we learn from Mrazek’s experiments 
that a slightly carburised steel containing free siiicon and manga- 
nese at the same time, can be excellent. A steel bearing 


Silicon .. . oe 1°59 
Manganese .. 0°76 
Carbon .. 018 


is very strongand rolls perfectly. It is therefore useless to be much 
concerned about the excess of manganese or silicon that may remain 
in the steel cast in this manner. More than 500 charges of steel 
without blow-holes were analysed and tested at Terre-noire, and 











below are the results obtained in tensile strength with cast metal 
of three different qualities :— 
Charge in Tons (2240 lb.) per Square Inch. 
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on a din, Test Bar. 





Metal, re-leated 
an 
cooled slowly, 
Tons per sq. in, 


Raw metal, 
coming out of the 
mould, 

Tons per sq. in. 
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This metal is in no respect similar to the steel without blow-hole 
castings made until now; it can be hammered, and rolls without 
flaws ; it resists hard blows, and when soft will stand considerable 
bending before breaking; in a word, in the form of a moulded 
piece it possesses the same properties as a rolled and hammered 
metal. This brings us to speak of a very remarkable paper by M, 
Chernoff, an engineer at the Aboukoff Steel Works, St. Petersburg. 
This paper is on the structure of steel. A steel ingot is a body 
coming more or less rapidly from a liquid to a solid state, and 
preserving a more or less crystalline texture. There is one general 
rule, and that is, that all metals possessing a crystalline texture 
are brittle, as for instance antimony, bismuth, zine in ingots; 
while a confused and irregular texture corresponds to the greatest 
resistance. Steel is not an exception to this rule, and if a fracture 
is crystalline, the piece is very brittle. Fortunately, this defect 
can be modified in several ways. (1) By simple re-heating to cherry 
red, when an ingot with coarse fracture, and completely lacking 
the requisite strength, will suddenly be transformed after ordi- 
nary cooling into a fine grained and strong product. (2) By 
hammering at a_ sufficiently high temperature, cast steel 
loses its crystalline structure, provided this hammering is con- 
tinued, while cooling takes place, down to a certain point 
varying with the different steels, and beyond which the metal 
preserves its whole power of resistance. If hammering was left 
off at a high temperature, and the metal abandoned to itself, 
thecrystalline structure would re-appear, and with it the lack of 
strength. (3) The rapid cooling of a cast metal also destroys the 
crystalline state ; this was observed in wrought iron armour plates, 
Steel, then, seems to behave like an exceedingly concentrated dis- 
solution of a salt easily crystallisable, the crystallisation of which 
is prevented by certain precautions only. For M. Chernoff, as 
well as for us, unwrought cast steel is neither softer nor weaker 
than a steel of the same grain forged at a suitable temperature, 
Of course, we are speaking of steels without any defects, cracks, or 
blow-holes, or else a comparison would no longer be possible. M. 
Chernoff took a coarse-grained cast steel ingot, and had it cut 
lengthwise into four parts. One of the quarters was transformed 
directly, on a lathe, into a test bar. The second was heated toa 
bright red, forged under a steam hammer, the forging being stopped 
whilst the piece was yet rather hot. The third piece was heated 
up tothe point at which the hammering of the preceding piece 
had been left off, and then was allowed to coolfreely. The fracture 
showed a very fine grain, very similar to that of the forged piece. 


These two quarters were also transformed into test bars, The 
results of the traction tests were as follows :—- 
In tons per square inch. Breaking Elonga- 
load. tion. 
No. 1. Untouched ingot.. 38°5 23 
Wes Se ee ace cc vc. oc, 00 ae 45°5 -- 53 
No, 3. Ingot re-heated ond cooled in air .. 43°0 . 166 


We believe, like M. Chernoff, that it is possible to have 
a steel cast directly just as strong asif it was hammered, pro- 
vided that the metal be regularly without blow-holes, and crystalli- 
sation done away with. On M. Chernoff’s part, this is a theoreti- 
cal intuition, resulting from an enlightened study of a material, 
With us it is more than an opinion, for we bring a practical realisa- 
tion, The very interesting fact that cast metal may have a higher 
density than forged and rolled metal, has not yet been pointed out, 
yetat Terre-noire it was ascertained that this density varied from 
7'8 to 7°9, while that of rolled steel never went beyond 7°81. It 
would seem, from this experiment, that the rolling process causes 
not only a different arrangement of the molecules in reference to 
one another, but alsoa slight increase of volume. The question is 
now, in presence of these two facts—-(1) That a cast steel may be 
more dense than a hammered one; (2) That its strength may also 
be superior. What can be the use of the compression of liquid 
steel? Compression applied to steel was tried simultaneous] 
twelve years ago at Terre-noire and at Manchester by Sir Jen 
Whitworth. The first results obtained on the Continent were such 
as to cause the process to be soon abandoned and forgotten. Two 
years ago new experiments were made in many places ; but it seems 
well proved now that there is nothing to be done in this direction. 
At Manchester, on the other hand, it is said that very interesting 
results were obtained ; the compressed metal, it is said, bears 43 
tons per square inch, with 32 per cent. elongation on a 2in. length 
—which corresponds to 20—22 per cent. on 4in. How are we to 
explain this difference ? Undoubtedly the modus operandi is not the 
same, for in France and in Prussia no such result was ever reached. 
It is to be regretted that, two years ago, during the visit paid at the 
Manchester works, the members of the Iron and Steel Institute 
were not enabled to get any idea of the efficiency of the process 
otherwise than by a walk in a deserted workshop ; the explanation 
of this great difference of results between two neighbouring 
countries applying the same process could then have been found, 
Compression cannot seriously modify density, for when the cast 
metal is perfectly sound it possesses a density higher than that of 
forged metal, But it might very well happen that, at the time of 
solidification, crystallisation is stopped by a powerful compression, 
and the metal acquires their properties, similar to those of forged 
product. But at any rate, if compression can, in skilful hands, 
give good results, these results can be obtained in another way, 
a simpler one, and, we believe, a surer one ; I mean the process I 
have just explained in the name of the Terre-noire Company. 
The first practical application of the metal without blow-holes 
now manufactured at Terre-noire is due to the genius and 
perseverance of M. Euverte, the skilful director. The use of 
hollow projectiles bursting inside the ship, after having penetrated 
through the armour, has with an equal power of penetra- 
tion, great advantages on solid projectiles. They burst into 
pieces both numerous and dangerous; they shake, dislocate, 
and break the inside lining to a great extent, and the resulting 
leakages cannot be stopped up. Chilled cast iron balls being low 
priced compared with forged steel ones—-six or eight times cheaper 
—and the manufacture of them much more rapid, a great economy 
could be realised, froma military stand point, by using them. 
Gradatz, Finspong, Terre-noire, Chatillon, Piombino, and Palliser, 
furnished samples, but without any good results; the projectiles 
split and break in normal firing when the plates they strike against 
are rather thick. In oblique firing, even against comparatively thin 
walls, the chilled iron shot break at 20 deg., and at 30 deg. they 
are pulverised, This deformation of the projectile diminishes its 
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penetrating power, since the actuating force is spent in sterile 
efforts to break, and, according to Captain Noble’s formula : 


a 
S =2NRKB* 
it is this actuating force that measures the penetrating power with 
equal diameters. Furthermore, the cracks, which at first sight do 
not seem very hurtful, prevent a sufficient tension of the gas 
during explosion of the powder, and poor effects are obtained. In 
spite of the seeming boldness in substituting cast for forged steel, 
in spite of the little faith of the ordnance men themselves, at this 
moment the steel works at Terre-noire manufacture regularly 
Y4in, projectiles capable of penetrating at an angle of 30 deg. 
plates 8in, thick with the relatively slow speed of 1400ft. per 
second, The projectiles never break, sometimes the point is 
slightly bent. This is, I venture to say, the severest test a cast 
metal can be subjected to, for in the trials of which I speak this 
cast metal showed itself superior to forged steel both in strength 
and regularity. After this undisputed success, of which you un- 
doubtedly have heard, for it is now nearly a year old, M. Euverte 
asked himself the question whether the efforts to which the 
metal is subjected in a cannon are not much weaker than when a 
projectile pierces an armour plate. It is true there isa difference, 
for in one case the metal is compressed and in the other drawn. 
It isnot known yet whether it will be possible to begin immedi- 
ately the manufacture of cannons in one piece, as was formerly 
done in cast iron cannons for the ravy and the defence of towns. 
But there is one idea which presented itself naturally, and is being 
studied even now—it is nothing less than the replacing the cast 
iron body by a cast steel one in coiled guns, Thus, a metal hardly 
able to stand an effort equal to 10 tons, will be replaced by another 
requiring 33 tons at least to break it, supposing, for security sake, 
that the softest metal was used. Will the application of this new 
metal stop here? Decidedly not. You know that in the latest 
trials at Spezzia, the 100-ton gun was not able to force a projectile 
through a forged steel armour plate. It is but just to say that the 
plate was pulverised; but for some ordnance men this result 
is very interesting ; they consider a ship as sufficiently protected 
when the outside plating is not pierced through by the projectile ; 
they would even prefer to use plates thick enough to absorb 
the actuating force of the ball while being pulverised, even 
if they should leave a portion of the ship bare, for it seems 
very improbable that the same portion of the ship could 
be struck twice, considering the distances at which naval fights 
will take place with the new artillery. If the new cast metal is 
used for this purpose, the softest qualities only must be used ; but 
so far every circumstance points to a great result to be reached 
with enormous economy. As to the different industrial applica- 
tions, they naturally present themselves to every mind, and we 
might even say they will push themselves forward, bearing with 
them these two great advantages—solidity and economy. 

A vote of thanks to the author was agreed to. 

The Secretary then read a communication from Mr. Webb, 
stating the deductions he drew from some experiments he had 
made on the power of mild steel, when rivetted, to resist strains. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents, ) 





ST. HELIER’S HARBOUR WORKS, JERSEY. 
Sir,—The interesting and valuable description of the above 
works, which recently appeared in your pages, is deficient only in its 
significant silence as to the future prospects of this grand enterprise. 
You tell us that the first vote of the States amounts to £254,000, 
but you very prudently abstain from vaticinating what is likely to 
be their next vote, nor do you attempt to enlighten us as to the 
probable total cost of the whole works when finished. Wise, 
indeed, would be the sage that could! When we are informed 
with charming candour—and evidently from an official source—- 
that the cost of repairing the three ‘‘ mishaps” which have occurred 
to the approach pier to the future landing will cost no less than 
£6600, the Jersey public may well be staggered at the probable 
cost of future Mees in extending this pier over the Querene 
reefs, broadside on to the full fury of south-westerly gales, and 
into deep water unwards of 2000ft. from the point to which 
the works have hitherto reached. Similarly, have not the 
islanders good reason to look forward with dismay to the 
probable cost of completing the Hermitage Breakwater? Hitherto 
the construction of this part of the work has been all plain 
sailing. The breakwater is only beginning to get into deep 
water, but has already absorbed, T butlove—alsed with the abortive 
approach pier—some £150,000. What will this breakwater cost 
when it gets to the Platte Rock in 20ft. of water at lowest springs, 
and with a tidal range of between 30ft. and 40ft.? This, too, 
with an unprotected offing extending from Jersey to Newfound- 
land, and exposed to the terrific fury of the south-west gales, 
which have already three times demolished the commencement 
of the aforementioned approach pier, built inshore, high and dry 
above low-water mark. The cost of completing this breakwater 
and landing pier, the real difficulties of which have not yet been 
approached, is absolutely incalculable in view of the tremendous 
risks which will have to be encountered, and which, probably 
furnishes us with a reason why the work has not been let to contract 
in the usual way. Add to this the cost of converting a portion of 
the old harbour into a wet dock, and the Jersey people have a plea- 
sant prospect before them. Fortunately for themselves, they have 
already taken alarm. The island is almost ina state of bankruptcy, 
and things are becoming more desperate every day. The States are 
debating every possible and impossible project for raising the wind 
by imposing fresh taxes, imposts, wharfage dues, &c. The islanders 
in the meanwhile are becoming thoroughly aroused to a sense of 
what is in store for them, and indignation meetings are being held 
in every parish, protesting against the extravagant and h 


about marine engines is, as Sandy says, ‘To put in a dog watch 
with half of the furnaces drowned out, and 5ft. of water in the 
bilges, with a hot crank-pin to keep him lively.” It is astonishing 
what insight this gives you; I cannot say whether it is the water or 
the crank-pin that does it, but there is no mistake about the result. 
Like Sandy, I feel the greatest contempt for the present race of 
managers; I admit, with him, that they can draw and calculate a 
bit, but what has that to do with it? There is too much of this 
now-a-days, Give me the good old times, when the drawings fora 
pair of marine engines were made with chalk on the back of the 
smithy door, or on the fitting shop floor with the point of an 
umbrella ; when a man needed some brains to remember everything, 
and make things ‘‘come in,” and had to be very careful about 
finishing anything until the whole engine was erected. What more 
drawings do you want than that? Iam proud to say I could not 
draw anything more complicated than a pint of bitter, and I could 
not extract a root ta save my life, but as I know all about the dog 
watch, the 5ft. of water, and the hot crank-pin, I feel that I could 
make a better engine than any “long bell-topper” manager I have 
seen. I go further than Sandy; and would say, Mr. Editor, that 
having discovered the seat of disease, the remedy is sure and easy. 
Let the Board of Trade pass no engines unless they are certified to 
have been made by one who has put in a ‘‘ dog watch, with half 
the furnaces drowned out, and 5ft. of water in the bilges, with the 
hot crank-pin to keep him lively ”—not an inch less than 5ft. mind 
—and then you will have proper engines to work with. When that 
rule is published there will be some chance of men like Sandy and 
myself showing our talents. Ws ee 
Greenock, March, 1877. 


NAVAL ENGINEER REFORM, 


Siz,—In yours of the 26th January you comment on Mr. 
Wood’s report and his mention of the failures in our navy. I have 
had opportunities of examining engines and boilers designed by him, 
and admire some of them ; for example, the tracing of the boiler I 
sent you shows that he is in advance of the head of our navy in 
boiler construction. 

We should have a chief engineer and assistants to take the 
control of the engine department, and not have one system at 
Chatham and another at Portsmouth, similar to the Bureau of 
Engineering at Washington, instead of our present starved civil 
branch of the Admiralty-office at Whitehall. You say, ‘‘ there is 
some cause operating for evil in the engineering department of our 
war marine;” and have endeavoured recently to explain the 
matter, assigning two causes :—(1) ‘‘ The want of harmony between 
the heads of principal departments.” If we visit a private ship- 
building and engineering works we generally find the manager is 
an engineer, who along with a naval architect, designs the ships and 
engines. In her Majesty’s dockyards the chief engineer is subor- 
dinate to an admiral who controls everything, and allows naval 
officers the use and resources of the dockyard to carry on experi- 
ments in engineering. Then we read that the boilers or machinery 
designed by the hon. Captain So-and-So have been condemned as 
useless, The taxpayer foots the bill. You say the engineer’s 
opinion is ignored in the construction of our ironclads ; any one that 
examined the Devastation need not be told that, it is to be plainly 
seen, (2) Crowding machinery into a small space. It is desir- 
able to have a competent chief engineer, with authority, jointly 
with the chief constructor, to remedy this evil. Engineers who 
visited the Thunderer must have noticed that there was an absence 
of practical knowledge. For example, there was no easing gear 
from the safety valves totheengine-room. ‘* Apart from these two 
causes,” you say, ‘something else must be sought, certain evil 
influences, &c. Engineers in the navy are not content with 
their lot.” This is a very common complaint. My cure is more 
work, as idleness breeds discontentment. 

Lately one of her Majesty’s ships lay at anchor near a merchant 
steamer; her captain sent to ask how many men they had in the 
engine department, the reply was forty-seven firemen and seven 
engineers ; consumption of coal 100 tons per diem. In return the 
merchantman was informed there were eighty firemen, eight 
engineers, and three artificers in her Majesty’s ship ; consumption 
of coals 40 tons per day. One third would be ample, i.¢., twenty- 
three firemen, four engineers, and three artificers. If fewer 
engineers were shipped the pr tion would be quicker, and the 
engineers happier if the fewer firemen were entirely employed in 
the engine-room and the stokehole. 

“The difficulty of getting first-class.men to join the navy or 
stay in it.” No wonder good men will not join the navy when 
their pay on entering as second assistant is only 6s. per day, deduct 
30s. a month for the mess, 7s. 6d. for a servant, and 10s. for extras, 
uniform, &c.; balance £6 15s. per month, Then they pack you off to 
the coast of Africa, the West Indian, or China stations, where you 
meet junior engineers in the merchant service getting double your 
pay, free men, not snubbed and looked down upon as you are. If 
you live to get back in three years, and pass an examination, you 
rank first assistant at 7s. 6d. per day, and are liable again to be 
banished to a sickly climate, forced to sleep in a hammock, as 
rarely second or first assistants have a room to live in and sit. 
Sometimes be from six to twelve months on board your ship, never 
as here, Contrast this with a junior engineer’s life in the merchant 
service. He gets from £8 to £10 a month, has a room to live in, a 
steward to clean it and attend on him, paid by the company, is 
generally found in bed linen, soap, &c., aad is at home in the United 
Kingdom, on the longest voyages, two or three times a year ; in some 
trades the voyage is only four or five weeks, Can youexpect goodmen 
to join the navy if they can get into the merchant service, or be 
surprised to hear that many of our war ships are under the control 
of second class men? Every possible obstacle is thrown in the 
way to prevent these men from performing their duties. How 
would we engineers like to have to turn out all our firemen when 
under steam, to take in or set sail? Some commanders, I believe, 
take the firemen out of the stokehold, leaving the engineer to slow 
his engines and do the best he can. The captain’s consent must 











outlay incurred on the harbour works, and calling upon the States 


be obtained before the engineer can do any important overhauling. 
Why should not the engineer control the repairs of his engines and 
be sh] 





to abandon them forthwith. As you will see by the 
report of a recent meeting of the States, they seriously contem- 
plate some measure of this kind, and it is more than probable that 
on Sir John Coode’s return from abroad, the great resident statf of 
engineers and workmen, will be materially reduced. The end is 
not far to see. It is a mere question of time when the 
works will be abandoned altogether, or, at all events, very largely 
curtailed from their original magnificent, though, for the 
* resources of the island, enormously overgrown proportions, Every 
allowance must be made for the Jersiais in their very proper and 
natural desire to have a landing place for passengers at all times 
of tide, but the manner in which they have set about getting 
their desideratum by embarking so recklessly into unlimited 
expenditure is greatly to be deplored. No one but will now be 
glad to see that admirably-planned Hermitage breakwater extended 
triumphantly to the Platte Rock—a consummation devoutly to be 
wished ; but this I, in common with most people who know Jersey, 
apprehend will be the Alpha and the Omega of the St. Helier’s 
Harbour Works in the present generation. Perit CRAPAUD, 
Jersey, March, 1877. 





THE BOARD OF TRADE, LLOYD'S, AND MARINE ENGINES. 


S1r,—I was much pleased with ‘‘ Sandy McNab’s” very sensible 
letter in a recent issue, I know Sandy well, though that 
is not the name he answers to at the pay table, and I agree with 
every word he has said, and more too. He has hit the nail on the 
head and no mistake. Everybody knows that all our successful 
shipbuilders are retired sailors ; that no architect ever made much 
of a name unless he carried the hod in his youth; and who is 
better able to design a proper boiler than afireman? Why a man 
cannot even make a decent broom unless he has been a scavenger ; 
and yet it is expected that a fellow who has never been to sea can 
know anything about a marine engine! 

Depend upon it, the only thing that enables a man to know all 





I to the inspector of machinery afloat? Last year I 
visited one of her Majesty’s ships. I sent my pass to the com- 
mander and was admitted. The engine room and stokehold being 
dark, I asked fora lamp anda stoker to pilot me around. The 
commander, hearing the engineer had obliged me, came down into 
the stokehold ; as he advanced, he spoke, in a very gruff manner, 
thus: ‘Mr. ——, we cannot allow you a lamp or a stoker to show 
you around ; you are only a common visitor, and we have only ten 
stokers on board, and have tosend this gear on deck.” You see he 
knew all about it. I answered, “Take your man, but if you take 
this lamp I will go on deck, hail the first boat I see, and go ashore 
for one.” Moral: If you visit one of her Majesty’s ships, take a 
lamp with you. When they talk this way in port, what will they 
not do at sea on a foreign station? Engineers in our navy are not 
asarule men of sufficient education and attainments, deficient in 
the arts of spelling, —* composition, and have crude ideas of 
the properties of steam. When the present engineers were boys 
the Compulsory Education Act was not in force, and persons that 
voluntarily teach themselves were not likely to join the navy. 
Nevertheless, there has been and are many engineers deficient in 
these arts, who are thoroughly competent to erect and take charge 
of marine engines. When engines were first put into war ship. 
it was not considered necessary that engineers should be superior 
in education or 's to respectable mechanics. The first naval 
engineers were generally the men who erected the engines and 
fitted them on board ship; the maker took care to send his best 
men. If one or two left, there was always some of the old stock 
on board ; if not highly educated, they were good mechanics, able 
to look after their engines and repair them in case of breakdowns. 
Accidents seldom happened, although their engines were very 
imperfect compared with machinery of the present day. They did 
not associate with the officers. This was no loss to them. By 
degrees a low type of engineers got into the navy. The first naval 
engineers did not like the treatment they received, and dissuaded 











others from joining ; the consequence was that when the Crimean 
War broke out there was a dearth of naval engineers, and all sorts 
of mechanics and locomotive and stationary engine drivers were 
engaged. After the close of the war, most of these men remained 
in the service. It will be remembered that trade was then dull, 
and many apprentices as well as journeymen—I was one of the 
former—were out of employment. The Admiralty, determining 
to increase their engineering staff, sent a recruiting naval engineer 
to the Clyde. His recruits comprised all sorts, and are known 
among naval engineers as ““G, M.’s Hundred ;” a few good men, 
but the majority were inexperienced youths, turners, planers, 
drillers, pattern-makers, &c. Then again in 1862, the Admiralty, 
not being satisfied with the two classes or degrees I have named, 
determined to manufacture engineers for themselves in their dock- 
yards, Youths of fifteen had to pass a strict examination in the arts 
the old enginemen were deficient in, when they undertook to make 
engineers of them. Now, how is it possible, for example, to teach 
a lad to be ashoemaker in a shop where new shoes are not made ? 
He would only be a cobbler. Our Government do not make their 
own engines, and cannot make their students experienced engineers. 
With all their education and knowledge, they are as useless or 
helpless in an engine room compared with the old originals as the 
philosopher was who knew all the sciences, but could not swim. 
This third and last degree is the straw that broke the camel’s back, 
as the firstand second are principally the senior, and the third the 
junior, or working, engineers now in our navy. ‘‘ That better 
men cannot be got for the wretched pay they now receive.” The 
following is the history of one of ‘‘G, M.’s” hundred: Shortly 
after joining the navy, when only a few days married, he was sent, 
with several others, to the China station, and kept out there five 
years. After a few morths at home he was ordered to the west 
coast of Africa for three years, wheremany of his shipmates died of 
fever. Then he was in the home service until the Childers’ Act 
set him free, with a broken constitution and an acquired taste for 
the expensive habits, &c., of the officers whom he had been privi- 
leged to associate with. Increase the pay of second and first 
assistant engineers 40 per cent., to enable them to comfortably 
support and educate their families—promotion being so slow that 
men are usually between forty and fifty years of age, and their 
families grown up, before they are appointed chief engineers—and 
not keep them longer than two years on a foreign station. Although 
the pensions should be reduced for a man retiring at fifty-five his 
family will be earning their living, and his expenses much less 
than they were twenty years previously, when he was only an 
assistant engineer. I know it is difficult for an engineer in the 
merchant service, if he has three or four sons to educate and 
teach them his own trade. He may make one or two engineers, 
but the others must go to sea, or into an office or store. Then how 
can assistant naval engineers do justice to their wives and 
families? W. G. 

New York, March 10th. 

P.S.—I have tried in the above to give a true and practical 
explanation of the evils you referred to, from what I saw in 
her Majesty’s dockyards thirteen years ago, and have seen and 
learned from others since. 





ENGINEERS AND ENGINEERS. 4 
Sr1r,—-I have read with interest some of the letters in your issues 
on the grievances, &¢., of engineers afloat; but no one says any- 
thing about engineers on shore, and I think we are quite as much 
entitled to a grumble as they are. Forinstance : Many men spend 
a considerable amount of money, and the best years of their lives, 
in making themselves thoroughly practical, and perfecting them- 
selves in a certain branch of engineering; and they proceed to 
design and make machines of a high class, the results of long 
experience and study. Now, what have they to contend against 
—more especially of late years—before they can obtain a sale for 
their productions? Why a formidable array of clerks, ironmongers, 
metal dealers, &c., who dub themselves ** engineers” with impu- 
nity, and get machinery of the lowest class ‘‘ thrown together” in 
some country district, and flood the markets with it; and as this 
is essentially a ‘‘ cheap” age, machines that are a credit to their 
designers and the country remain unsold, whilst these so-called 
“cheap” productions are sent to all parts of the world, with the 
result that English machinery—which was once almost a passport 
for quality—does not now stand as high as it did by many degrees. 
Someone will probably remark, ‘‘ This is only competition.” Per- 
haps it is, but of what sort? In any case it does not tend to 
encourage engineers to further exertions to turn out machines of 
a high degree of excellence, when they find ‘‘ shoddy” engineers 
come along, and take most of the profit, and even copy their 
designs. ‘they may well say, ‘* Qui bono ?” 
A GRUMBLER ON SHORE, 





SNOW AND TELEGRAPHS, 

Sir,—Your correspondent, ‘‘ A Non-Believer in Cheap Articles,” 
suggests that telegraph poles of red fir be used instead of poles 
from common wood, scaffold poles, and in many cases tops of trees. 
Allow us to state that for many years red fir telegraph poles with 
the natural butts have been used. 

The following is the specification for poles drawn up by Mr. H. 
Sach, the able telegraph superintendent of the Great Eastern 
Railway, who has had, we opine, as much experience in this 
matter as any one :—‘‘Red fir telegraph poles, 18ft. to 22ft. 
inclusive. To be clean, straight, and sound winter felled poles, 
free from large knots or other defects, and to contain the natural 
butts; not to be less than 54in. diameter at top or less than 7}in. 
diameter at bottom. 

“Red fir telegraph poles over 22ft. and up to 34ft. inclusive, 
the same specification as above, except that they be not less than 
Gin. diameter at top or 9in. diameter at bottom.” 

This, we think, will show that the use of red fir poles is not by 
any means a new idea. Mr. Sach, we believe, creosotes all, or 
nearly all, his poles. There are no doubt many instances where, 
especially in cases of emergency, common fir poles have been and 
are still employed, but this is rather the exception than the rule. 

F. RUSSELL AND Co, 

Electric Telegraph Works, 63 to 65, Chippenham- 

mews, Harrow-road, London, March 24th. 





STRENGTH OF RIVETTED JOINTS. 

S1r,—The above subject attracting a good deal of attention at 
present, I would suggest that among the many experiments made, 
the following be tried, as I am not aware of it having been done as 
yet. Instead of the usual double or treble rivetting employed for 
the longitudinal seams of boiler shells and such like, to use oval 
sectioned rivets, say, of double or greater area and of the same 
width as the usual diameters, thereby increasing the rivet section 
to any extent, and still retain the same amount of metal between 
the rivet holes, for which the following advantages might be 
cleimed :—(1) The joint would be lighter, as the tension of the 
rivet would be spread over a smaller surface than usual, therefore 
holding the plates together with greater force per square inch of 
lap. (2) Economy would be gained by requiring a smaller number 
of rivets; the amount of labour per rivet need not be greater than 
the usual style, supposing the holes to be punched and the rivets 
closed by machine power. And, (3) a saving of material equal to 
the narrower lap required. 

The most favourable proportions could easily be calculated or 
proved by experiment. ‘Wa 

Flushing, March 26th, 

[Such rivets have been used by Mr. Webb, of Crewe. Informa- 
tion is lacking concerning the results obtained.—ED. ] 


~ M. 








A COMPANY of antiquarians has been formed in Switzerland for 
the purpose of unearthing the village of Plurs, in Graubiinden, 
which was covered by a fall of rocks in 1618, entailing the loss of 
nearly 1000 lives. A rich booty is anticipated from the shops, 
factories, and churches. 








214 


THE ENGINEER. 


Marcu 30, 1877. 








CONTRACTS OPE 


N.—S T. 


























VINCENT’S BRIDGE, CORK 








SECTION OF CIRDER 
ree ae 


ORNAMENTS 
ON LATTICE BARS 





ROAD WAY 












PLATE 12X% 


CONTRACTS OPEN. 


ST. VINCENT’S BRIDGE, CORK. 

Tus is a wrought iron foot bridge to span the river Lee, 
from Grenville Quay to the North Mall, which will include 
building new abutment or quay wall at North Mall side, in 
accordance with the accompanying drawings, for the Corporation 

“ef the City of Cork. According to the specification, the existing 
quay wall at North Mall for the length shown on drawing No. 1 
is to be carefully taken down. The foundations to be excavated 
and cleared to the width and depth shown on section. Should the 
city surveyor consider it necessary—to obtain a sufficient founda- 
tion of hard gravel or rock—to increase the depth, width, or length 
of the excavation, the contractor will be bound to do so, and will 
be paid for such increase according to the schedule of prices 
attached to his tender. The contractor to construct and maintain 
all dams that may be required for the properly carrying out of the 
works. The sides of the excavation, and the banks over them, 
must be secured where necessary with suitable shoring, and the 
contractor will be bound to take every precaution that may be 
needful, or that the city surveyor may suggest, to protect the 
roadway, the present wooden foot-bridge, and the public from 
injury during the progress of the works, and will be responsible 
for, and bound to make good all damage, if any, that may arise 
during the progress of the works. The foundations are to be kept 
perfectly dry by means of coffer dams until the masonry is carried 
above low-water level. The foundation trenches to the depth and 
width shown on drawings to be filled with concrete, made of four 
parts broken limestone to pass through a 2in. ring, two parts of 
clean river sand or gravel, and one part of best Portland cement, 
all by measure. The materials to be first carefully mixed in small 
quantities in a dry state, and when wet, to be thoroughly incor- 
porated and immediately deposited in the foundation trench by 
means of a box with valve opening on the bottom, so as to prevent 
its being exposed to the wash of the water. No cement to be used 
in this work until first approved of by the city surveyor, and must 
be the best procurable. The concrete to be brought to an uniform 
level on the top to receive flagging. A course of rough-dressed 
limestone flagging 12in. thick, and at least 4ft. deep from front to 
back, no flag to be less than 3ft. wide, to be carefully bedded in 
cement mortar on the concrete foundation. 

Ashlar.—The ashlar facing to be laid in regular courses level 
throughout, to be square dressed limestone, laid headers and 
stretchers alternately, with an average depth from face to back 
of 2ft., no stone to be less than 18in. from face to back, and shall 
be the full height of course in which it sits, bonds of 3ft. deep to 
be laid 7ft. apart on each course, and maintain the bond in the 

best manner. The beds and joints of all the ashlar facing and 
foundation flags to be worked full to the square, from the face to 
the back of stone. The face dressing of the ashlar to be similar 
to that of the quay walls adjoining Northgate Bridge. The space 
at back of the foundation flags to be filled with concrete, well backed 
and carefully brought to the level of the top surface of that course 
as shown on section; upon this the ordinary rubble backing of 
the wall will commence ; said backing shall be composed of sound, 
well-bedded and bonded, rubble masonry, set in fresh hydraulic 
mortar. Bonds of 3ft. deep to be laid not less than 10ft. apart on 
every course. The courses to correspond with, and be bonded with, 
the front ashlar courses. Properly wrought bed-stones of 3ft. square 
and 2ft. thick to be provided and set under each end of each of the 
girders and cast iron pillars; upper surface to be finely chiselled 
and lewised to receive the bolts holding down the pillars. The 
masonry to be properly connected with the present river wall at 
west end of new work, and the present parapets where disturbed 
by new works to be made good. The joints of the whole of the 
ashlar facing to be raked out at least 1}in. deep, and properly 
filled, and pointed with best Portland cement.. The new wall and 
parapet at the south side of river are to be carefully and neatly 
connected with, and bonded into the old work, to the satisfaction 
of the city surveyor. The sewers are to be built through New 
Quay on the line of low water, the full depth from face to back in 
limestone ashlar set in cement, and made perfectly water-tight, 
and properly connected with existing sewers by 15in. or 18in. 
stoneware pipes. The mortar to be composed of two-parts clean- 
washed sharp sand, free from clay, &c., and one part of ground 
lime, well and properly burned, from Aberthaw limestone. The 
mortar to be well mixed and made only as required for immediate 
use. The lime to be kept under cover until required for use. 

Cast Iron Columns.—The cylinders supporting the girders are to 
be of cast iron, in lengths of not less than 9ft., bolted to the 
internal flanges with 6Zin. bolts, the flanges to be I}in. wide, and 
at least lin. thick, to be gm so as to fit accurately, and the 
joints to be rusted up with iron cement, to have six holes in each 
flange to receive the bolts and lugs caston between each hole. The 
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cylinders are to be fitted with Mitchell’s patent screws, 3ft. 6in. 
diameter, to be screwed down to a sufficient depth in order to 
insure a good foundation ; each length of cylinder is to be bolted 


together as they are screwed down. The cylinders are to be at 
least 1}in. thick and to have a capping as shown on drawings, with 
holes for the bolts to fasten on cast iron pilasters. 

Cast Iron Pillars.—Cast iron pillars of the form shown on draw- 
ings are to be supplied and securely fastened to coping of abutments 
with lewis bolts lin. diameter. The pillars are to be open on one 
side so that the girders will fit into them. The bottom plates are 
to be fitted so that the girders may slide easily on them. The sides 
and end of pillars are to be lin. thick, and the bed plate 1}in. 
thick, to have a raised panel on the front face of each pillar, and 
an ornamental moulded capping as shown on drawing. Over each 
of the cast iron cylinders pilasters lin. thick are to be fixed as 
shown to correspond with pillars; the capping of pilasters is to 
project over girders, as shown on transverse section, and to be 
fastened to the top flange of girders with angle irons bolted to the 
capping of pilasters and rivetted to the girder. The pilasters are 
to be fixed to caps of cylinders with bolts and nutsas shown. The 
cylinders are to be braced together as follows: lugs about 18in. 
long, 6in. wide, and say 14in. thick, are cast on the cylinders with 
holes for bolts. The cross and diagonal braces are to be T iron 
6in. by 4in. by gin., placed back to pack and bolted to the lugs with 
lin. bolts ; at the intersection of diagonal braces they are to be 
rivetted to one another as shown; where the T irons come over the 
lugs one side is cut off to enable a hole to be drilled through the 
flange of the T. The cylinders are to be filled when screwed down 
with cement concrete up to the level of river bed. 

Wrought Iron Girders.—The girders are to be made of wrought 
iron, of the form and dimensions shown on drawing. The top and 
bottom flanges to be of the best Staffordshire iron, in lengths of 
not less than 12ft., to be covered at joints with plates 2ft. long, 
the same thickness as flanges, and their full width. The top and 
bottom flanges, for a length of 78ft. in the centre, are to be };in. 
and 4in. thick respectively, and for the remainder of their length 
fin. thick, There are to be four rows of angle irons, of 3in. by | 
3in. by 4in., in each girder, rivetted to the top and bottom flanges 
with rivets Zin. diameter, spaced 4in. apart, the angle irons to be 
covered at joints with angle covers 18in. long. The struts and 
ties forming the webs of girder are to be of the best angle and bar 
iron, of the dimensions figured on drawing, to be securely rivetted 
to the angle irons attached to the flanges with jin. rivets. At the 

ints where the lattice bars intersect, cast iron ornaments are to 

attached on the outside face of each girder, as shown on en- 
larged drawing. These ornaments are to be secured by wrought 
iron bolts gin. diameter, having heads and nuts as shown on 
transverse section. The holes for the bolts are to be drilled accu- 
rately, and the bolts must fit them tightly, and be well screwed 
up. The struts are to be braced as shown on transverse section, 
with flat iron 2in. by fin., securely rivetted. The girders are to 
be braced as shown on plan, with flat iron 3in. by 4in., rivetted to 
bottom flange. The ends of girders are to be covered with plates 
gin. thick, secured to upright angle irons of 3in. by 3in. by Zin. A 
plate 12in. by jin. is to be fixed on the face of each girder, as 
shown. Cross girders are to be fixed, as shown on drawing, to the 
length shown on transverse section, and securely fixed to longitu 
dinal girders. The cross girders are to be made of the best Staf- 
fordshire plate, the web to be 10in. deep and jin. thick, to have 
two angles 3in. by 3in. by Zin., rivetted to the top and also bottom 
web, with rivets Bin, diameter, spaced 4in. apart. There are to be 
two rows of angle irons, Gin. by 4in. by in. fixed so as to form a 
water channel along the bridge, to be secured to cross girders with 
rivets or bolts, as may be directed. There are to be three rows of 
flat iron 1hin. by }in. fixed longitudinally on the inside of each 
girder, to have holes punched to allow the bolts to pass through 
them. The roadway is to be formed with Mallet’s patent buckled 
road plates, securely fixed to cross girders, to have a depth of 3in. 
of cement concrete laid on top of plates, having a slight fall from 
the centre to the sides of the bridge, as shown on transverse section. 

The whole of the castings are to be run from the cupola and to 
be cast with a head of not less than 5ft. To be clean, sound, and | 
perfect castings free from all defects. The wrought iron in the 
struts, ties, braces, Xc., is to be of the best of its kind, and capable of 
bearing a tensile strain of 20 tons to the square inch. All bolts, 
nuts and rivets to be made of the best crown iron. The rivetting | 
must be executed in a careful and workmanlike manner, the rivets | 
thoroughly fitting the holes; great care must be taken that the 
rivet-holes exactly correspond. Should any of them not be so, 
they shall be rimered out, as no drifting will be allowed. 

All the wrought and cast iron is to receive three coats of best | 
oil colour, the cast iron ornaments painted a different shade from | 
the other work. 

Separate contracts will be taken—one for stone abutments, 
parapets, &c., and the other for iron work and erection of bridges 


complete. Sealed tenders, accompanied by priced bills of quanti- 
ties—no other will be considered—to be sent in not later than 
four o’clock on the 1st of May to Mr. Alexander M‘Carthy, town 
clerk, 54, South Mall, Cork. Mr. Robt. Walker, C.E., city sur- 
veyor, is the engineer of the works. 








Sream CuLtIvaTion, — Messrs, Barford are working a new 
set of implements near Peterborough, and will continue to do 
so till the end of next week. To describe this principle briefly, 
without illustrations, we may say that the main axle of the 
cultivatar turns with the wheels, like the axle of a railway car- 
riage. On the axle are placed two cams with three arms " 
one on each side of the frame. On the frame is a table carrying 
two bolts which are held in position by springs. To these bolts, 
however, are attached a slide with diagonal slots, and as the slide 
may be shifted by a lever near the foot of the steersman, he can 
shoot these bolts outat will. Whenthe bolts are at rest thearmsof the 
cams ride round unmolested, but when the bolts are shot they are 
caught by an arm of each cam, and the frameissuddenly lifted so that 
the tines are clear of the ground, This being done, manne, ae 
with semicircular grooves at the bottom drop in a perpendicular 
position over the axle, on which they take a bearing, whereby the 
frame of the implement is held in its raised ition till the 
steersman sets it free to fall, so that the tines will again enter the 
soil. In the nave ofjeach wheel there is a ratchet, by which means 
the inner wheel, when the implement is being turned, is made to 
act as a pivot while the outer one is brought round. 

Aproit Prece or ENGINEERING.—During the Sunday before 
Christmas Day, a novel and difficult piece of engineering work was 
accomplished in the lowering of the large main of the Spring 
Valley Company on Mission-street, between Twenty-seventh an 
Twenty-ninth Streets, Philadelphia, to conform to the new grade 
of the street in that locality. The pipe to be lowered was 1000ft. in 
length, 22in. in diameter, and the weight 60,000 pounds. It was 
let down simultaneously the whole length hy means of screws, t 
care being exercised to prevent the breaking or straining of the 
pipe, and expedition was also required to save the whole southern 
part of the city, which is supplied through this main, from a slack 
supply of water, which might have proved disastrous in the 
event of a fire breaking out. A bugler vas stationed at one end 
of the pipe to give the signals for regulating the workmen 
manipulating the screws, and the movements were directed by 
the company’s engineer, Hermann Schussler. During the time 
the work was in progress the water was turned off from this 
main, and an extra pressure was turned on from the Lake Honda 
reservoir, through the large main that runs down Haight-street 
to Market. Sunday was selected as the auspicious day for this 
undertaking, for the reason that the city’s consumption of water is 
then reduced from the ordinary daily average of fourteen million 
to about ten million gallons, and the forenoon hours were deemed 
particularly favourable, on the theory that a great proportion of the 
good people were then engaged at church, instead of absorbing the 
Spring Valley Company's water. 

THE METEOROLOGICAL SociETY.—The usual monthly meeting of 
this Society was held on Wednesday, the 21st inst., at the 
Institution of Civil Engineers, Mr. H. 8S, Eaton, M.A., president, 
in the chair. Captain Fellowes, R.E., George Jinman, Angus 
Mackintosh, M.D., Robert W. T. Morris, Rev. Edward Vincent 
Pigott, David S. Skinner, L.R.C.P., and Henry St. John Wood, 
were elected Fellows of the Society. The following papers were 
read :—- ** Results of Meteorological Observations made at Patras, 
Greece, during 1874 and 1875,” by the Rev. Herbert A, 
Boys. This is in continuation of a former paper read before the 
Society in 1875, The period embraced in the two papers—January, 
1873, te June, 1875—covers a whole winter compressed into about 
thirty days; a very long and showery spring; an excessively hot 
summer; a dry winter of extreme cold; a summer of most pro- 
longed drought; a remarkably wet and snowy winter; a very late 
beginning of hot weather; and the coldest day and night and the 
lowest barometer reading for many years. ‘‘ Contributions to the 
Meteorology of the Pacific—Fiji,” by Robert H. Scott, F.R.S. 
This paper contains a discussion of all published information as to 
the climate of Fiji which the author has been able to discover. 
“*Local Diurnal Range,” by S. H. Miller, F.R.O.S. This was 
followed by another es on the same subject by William 
Marriott, F.M.S., which discussed the questions of whether the 
tables of corrections for diurnal range at present used by a — 
number of observers are trustworthy, and whether they are appli- 
cable to different places in the United Kingdom. The conclusions 
arrived at were that the present corrections could not be con- 
sidered as accurate, that no strictly comparable records exist for 
instituting a satisfactory inquiry, and that it is very undesirable 
to apply any corrections whatever to the observations to deduce 
means from them. Mr, Negretti exhibited several new instru- 
ments, 
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Ware the British Association was sitting in Glasgow, a consi- 
derable number of gentlemen paid early morning visits to the 
printing-office of the Glasgow Herald, in order to see that journal 
printed and folded by two of Hoe’s web perfecting presses, one 
of which we illustrate above. Printing from a continuous web 
was a familiar sight to those who had visited the Exhibition at 
South Kensington in 1872 and witnessed the “ Walter” printing 


press throwing off the Mail, and most who saw its wonderful | 
speed and excellent work may have thought that a stride had | 


been taken in the art of printing which would satisfy the trade 
for some time to come. The Walter press, however, was not 
long without its rivals, and foremost amongst these stands the 
Hoe printing and folding press, which not only prints from the 
web, but neatly folds each printed newspaper four times. 


The leading feature in this machine is that it dispenses with | 


hand-feeding, and receives its supply of paper from a continuous 


web wound on a reel containing a length of from four to five | 
The leading edge of this web has simply to be entered by | 


miles. 
hand between the first type and impression cylinders, and is 


then taken by the machine, which prints it on both sides, cuts | 


it to its proper length, folds it four times, counts the number of 
copies, and delivers them in a condition ready for sale at the 
rate of 14,000 per hour. 

Messrs. Hoe, in designing this machine, have made it as low as 
possible, so as to obtain the maximum amount of stability, and 
also to obviate the use of steps, and bring every moving part 
within easy reach of the pressman’s hand and well under his eye. 
For those of our readers who are not acquainted with the pro- 
cess of stereotyping, which lies at the foundation of this method 


of printing, we may briefly state that each page of type on | 
leaving the composing room is locked up in a wrought iron | 


frame, so as to form an immovable mass. The first process in 


the stereo foundry consists in laying six layers of thin paper | 
pasted together on the face of the type; this done, both are fed | 
through a rolling press, which squeezes the damp pasteboard | 
From the rolling press it is | f 
put under a screw press, the bed plate of which is a steam | 


down to the bottom of each letter. 


heated chamber. Here the matrix is dried, the pressure keeping 
it firmly embedded in the type, and preventing any wrinkling. 
The dried matrix is then peeled off, when it forms a perfect 
counterpart of the page of type. This flexible pattern is next 
placed face upwards inside a semicircular cast iron mould, its 
edges being fastened down by iron bands, which also serve as 
gauges, and are made the exact thickness of the desired cast, 
which is usually three-eighths of an inch. On these gauges a 
hinged counterpart of the mould is let down and secured by four 
clamps. The mould—which oscillates on trunnions — having 
been swung on end, is filled up to the mouth with molten 
stereotype metal, which sets in a moment or two; the mould is 
then opened and the plate withdrawn, the paper matrix peeled 
off scarcely browned, and capable of being used again and again. 
The stereotype plate is now placed on a cylinder of the same 
diameter as the type cylinder in the printing machine; here its 
edges are trimmed, and the excess of metal which formed the 


head sawn off by means of a revolving cutter. The-casting now | 


presents the appearance of a strong quarter-cylinder of stereotype 
metal, ribbed on the inside so as to facilitate the paring off of 
possible inequalities, and covered on its outside with crisp, clear, 
shining letters, Four of these plates, forming the four pages on 
one side of a newspaper, are placed on the cylinder T of the 
printing machine, and other four forming the opposite side are 
placed on cylinder T*, page 218. 

The reel of paper P, in our illustration, is placed over the 
centre of the machine, but if desired it may be placed on the 
floor at the left-hand end ; in the one position adding a little to 
the height, and in the other to the length of the machine. The 
web of paper, which has been previously damped, is led directly 
down between the first pair of type and impression cylinders T 
and I, the latter being covered by a double thickness of blanket, 
which presents a yielding surface to the type, and allows for 
any slight departure from concentricity. As the circumference 
of each of these cylinders is exactly equal to the length of one 
newspaper, they at each revolution feed through and print one 
side, On passing these cylinders the paper turns to the right, 
and iscaught between the second pair of type and impression 
cylinders T* and I*, and gets printed on the opposite side 
——- over the first impression. It will be observed that the 
second impression cylinder I, is three times the diameter of I. 
This enlargement of diameter is made in order to accommodate 


MACHINE. 





PLAN 


| a large surface of blanket, which is presented to the wet undried 
|ink of the first impression, and acts as blotting paper, prevent- 
ing what printers call “set off.’ The blanket on this cylinder 
is made up of three segments, each length being held taut by a | 
roller at each end. This long length of blanket easily permits 
| of 200,000 impressions without a change, and when it is desir- 
| able to make a shift, all that is required is simply to wind the 
| old blanket on to one roller, and in so doing a fresh length is 
paid out at the opposite end. 

The inking apparatus belonging to the first type cylinder T is 
exactly similar to that shown on the right-hand side of T*, but 
is omitted, owing to want of space. In the Hoe press great care 
and attention have been bestowed upon the distribution of the | 
ink, so that on reaching the stereotype plates it goes on ina 
film of uniform thickness. This is accomplished in the following 
way :—The ink is placed in a fountain in which a roller E? 
slowly revolves, bringing up the ink, which is taken off by a 
lifting roller E, and deposited on the distributing cylinder D, 
which has the same surface speed as the type cylinder. Ranged 
round the distributing drums D and D?, and driven by contact | 
with them, are six distributing rollers A A A AB and B®, the 
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first four having also a transverse vibrating motion imparted to 
them. These rollers are made up of wrought iron tubing, 
| clothed with a thickness of elastic composition, consisting of | 
| glue and treacle, and as the ink journeys from the fountain to | 
the type cylinder, it is caught up by each of these composition | 
rollers and ground down very fine, so that the forme rollers B | 
and B*, which run in contact with both the drum D® and the | 
type cylinder T°, take it off in a fine film of uniform thickness, | 
and in this condition impart it to the stereotype plates, which 
in their turn imprint it on the web of paper. Each type cylinder 
runs in adjustable bearings, which permit of its pressure 
against the impression cylinder being regulated and set with 
the greatest nicety. 

The printed paper directed by the guiders Q next arrives at | 
the cutting cylinders C and Co, from the lower of which pro- 
trudes a serrated knife, which at each revolution is forced 
through the intervening web of paper into a groove in the upper 
cylinder C, severing the first printed newspaper from the web, 
save in three places jin. wide, which serve to support and con- 








duct the coming sheet, until it is securely held between the 





series of endless travelling tapes which pass round rollers 1 and 2. 

In order to make a clean cut it been found advan- 
tageous to keep the paper tight at each side of the knife 
at the moment the cut is made. This is done by wooden 
buffers, placed on each side of the knife, which protrude 
a little way beyond the circumference of the cylinder, being 
kept out to this position by spiral springs, which bear against 
their under side. These buffers on coming round meet the 
upper cutting cylinder, and being slightly beyond the diameter 
which can pass, they are pressed inwards, thereby firmly holding 
the web of paper whilst it is pierced by the knife, and prevent- 
ing any give or slip taking place. The sheet on passing the 
cutting cylinders is conducted and carried by endless travelling 
tapes up an incline to the first folding cylinder G. When the 
leading edge of the sheet has embraced about 12in. of the cir- 
cumference of this cylinder, twelve fingers e, which work 
through a longitudinal opening in the drum, close down upon it, 


| and carry it past the rollers 5 and 6, and keep it tight until it 


has almost made a complete revolution. At a point almost 
opposite to that occupied by the fingers, a folding blade A—seen 
more clearly in Fig. 3—is mounted within the folding cylinder 
G and revolves with it. The 
instant the fingers release their 
hold of the sheet, the folding 
blade, which is then opposite to 
roller 5, and which has hitherto 
assumed a position entirely 
within the cylinder, commences 
to protrudeand loop up the paper 
in a wave or undulation. This 
protruding of the folding blade— 
the action of which will be ex- 
plained presently—continues as 
the cylinder revolves, until the 
wave gathers a crest, which is 
inserted between the first pair of 
folding rollers 5 and 6, which 
draw it through and complete 
the first fold. When the leading 
edge of the sheet is released by 
the fingers e, it commences a 
backward movement, being in 
the first place drawn rearward 
by the protruding blade, and 
then by the folding rollers. 

The once folded sheet now goes 
on to the second folding cylinder 
H, where its folded edge is 
caught by another set of fingers 
e', and carried round past the 
second pair of folding rollers 7 
and 8. The sheet being now 
only half its original size, the 
second folding blade is placed at 
right angles to the fingers, and 
protrudes and inserts the centre 
of the sheet between the rollers 
7 and 8, which draw it through 
and complete the second fold. 
As these folding cylinders with their attendant folding blades 


BLADE 


FOLDING 


+ 
£ 
5 
t 
t 
t 
£ 


wi 


| constitute the chief novelty in the Hoe press, and their motions 


display great ingenuity and accuracy of workmanship, we will 
now proceed to give a more detailed description of their modus 
operandi. Fig. 3 shows an end elevation of the first folding 
cylinder G to an enlarged scale, Fig. 4 being the plan. R is a 
spur-wheel keyed on to cylinder shaft, and gears into S, which 
revolves on a stud bolted to the side frame C. On S is fastened 
a triangular cam W, shaded, which revolves with it, and on the 
side frame C in the same vertical plane as W, is bolted a sta- 
tionary cam X, also shaded. 

The folding blades are made up of steel plates fixed to arms, 
which are keyed on a shaft extending along the entire cylinder, 
and which carries on one end a double-ended lever, whose arms 
carry friction rollers a and a. During the time occupied by the 
fingers e in passing from the point where they seize the sheet to 
the point where they release it, the folding blade will have tra- 
velled an equal distance in its circular path, with its blades 
forming a chord to the are of the cylinder G, the sheet mean- 
while overlying it. As the cylinder revolves the friction roller « 
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on the forward arm will impinge against the cam W—as shown 
in dotted lines Fig. 3—which cam will be travelling in an opposite 
direction to meet the arm a of the folding blade. The arm a is 
thus deflected or pressed outwards by reason of the friction roller 
being obliged to travel in the channel formed between the leading 
face of the revolving cam W and the stationary cam X, the com- 
bined effect of which is to rotate the folding blade upon its axis 
and project it outwards so as to impinge against the sheet of 
paper. As the cylinder with its attendant blade continues to 
revolve, the combined action of the two cams W and X gra- 
dually projects the blade outwards until it reaches its greatest 
projection and assumes the horizontal position shown in Fig. 3. 

The roller a, guided by the point of the cam W, rests momen- 
tarily in the circular recess of X, while the roller a’ at the other 
end of the lever is passing over the opposite side of the cam W 
at a considerable speed, which enables it to take the lead. The 
blade a having done its work, retires to its normal position within 
the cylinder, its shaft having made half a revolution, and in so 
doing reversed the position of the folding blades, « becoming 
the rearward, and a' being in a position to be projected outward 
when the cylinder G comes round a second time and engages its 
arm between X and W, the latter being timed so as to meet it. 
The sheet of paper by this means receives its first two folds in a 
way which least tries its endurance, the revolving cylinders com- 
bined with their attendant intermittent revolving folding blades 
looping up the paper not with a sudden jerk, but gently and 
gradually, and permitting of a speed which would be impossible 
with a more sudden motion. The sheet on leaving thecutting cylin- 
ders C and C?—Fig. 1—is carried along between two sets of tra- 
velling tapes, the lower set returning over roller 3 back to roller 2. 
The upper set starts at roller 1, embraces part of cylinder G, goes 
under roller 5, travels horizontally across and embraces part of 
cylinder H, goes under roller 7, returning over roller 4 back to 
roller 1. In this arrangement of tapes, the forward half of the 
sheet when released by the fingers ¢ is free to return, being 
drawn back by the folding rollers. 

The twice folded sheets on appearing beyond the rollers 7 and 
8—Fig. 1—are divided. into two streams, every alternate sheet 
being directed by the vibrating switches L into the shoots U and 
U!. The object of dividing the sheets into two streams is to 
allow the folding mechanism which makes the third and fourth 
folds to work at half the original speed, and to permit of the use 
of vibrating folding blades worked by cranks. The switches L, 
which at intervals extend across the machine, are shown in posi- 
tion to guide and deflect the sheet up the shoot U, on arriving 
at the top of which it is caught between an upper and lower set 
of tapes which are driven at a reduced speed, the upper set 
returning over pulleys 21 back to roller 9, the lower set extend- 
ing to pulleys 22, and returning to roller 10. 

When the twice folded paper is left by the upper set of tapes 
at 21, it is carried along by the lower set until it reaches a stop 
O, where it is brought to a state of rest, and its centre imme- 
diately struck down by the vibrating folding blade K between 
the rollers 17 and 18—Fig. 2—which revolve immediately below, 
and which draw it through, and complete the third fold. Tapes 
are now dispensed with, and the thrice folded paper—possessing 
eight times its original stiffness—on leaving rollers 17 and 18, 
skids down the guides W, Fig. 2, and shooting across the fourth 
pair of folding rollers 19 and 20, has its leading edge supported 
by the steel plate X, until its descent is arrested by the adjust- 
able stop S*?. The paper now lies at an angle with its centre 
immediately over the rollers 19 and 20, between which it is 
pushed by the folding blade R, and receives its fourth and last 
fold. The folded papers glide down in front of a vibrating fly 
N, which pushes them along a table Z, made of five jin. round 
rods, from which they are removed by an attendant direct to 
the sale room. 

The lower streams of paper are directeddown the shoot U',and 
receive their third and fourth folds, between the two pairs of 
rollers 13 and 14 and 15 and 16, by folding blades J and §, in 
exactly the same way as we have already described, and are 
delivered by the fiy M, in such close proximity to the upper 
stream, that one man can with ease carry off from both deliveries. 
To prevent confusion in our drawings, we have not shown how all 
the different parts are driven, but have given sufficient to render the 
working of the machine intelligible. The driving pinion P' (Fig. 1) 
gears into both the lower cutting cylinder-wheel C* and the large 
impression cylinder-wheel I,, 1, -in turn driving I and T and 
T*. The first folding cylinder G is driven from C through a 
train of gearing, and through an intermediate drives the second 
folding cylinder H. The rollers 5 and 6 and 7 and 8 are driven 
by gearing from each of their respective folding cylinders, the 
third and fourth pairs of folding rollers being driven by belts 
from a countershaft as shown. The vibrating folding-knives 
K, J, R, and S are actuated by crank discs, which receive a posi- 
tive motion through gearing, so as to ensure the accuracy of 
their action as regards time. 

One folding roller in each pair runs in movable bearings, and 
is kept up to its companion roller by a spiral spring; a small 
opening betyveen the two rollers being preserved by rings at 
each end, which are slightly larger in diameter than the body of 
the roller. When the folding blade pushes the paper between 
the two rollers, the spiral springs permit them to separate, so as 
to accommodate the thickness of the paper from the folding 
blade ; when the blade retires, the rollers again come together, 
and bite the paper. These rollers are all milled, so as to bite 
the paper and ensure its passage through them at the proper 
8 







As some large newspaper offices prefer to deliver their papers 
unfolded, Messrs. Hoe have designed their press to deliver the 
sheets either flat or folded. When the papers are to be delivered 
unfolded, they are conducted on leaving the cutting cylinders to 
a revolving drum, which occupies the same position as the first 
folding cylinder G. Round the circumference of this cylinder six 
sheets are coiled, the one immediately on the top of the other, 
and as the circumference of this drum exceeds the length of the 
sheets by some 4in. or 5in., this naked space allows just sufficient 
time for a batch of switches to dart across and scoop off the six 
sheets, which run down in front of a fly frame, which piles them 
on a table with the accuracy and neatness of notepaper. This 
ingenious arrangement for collecting the sheets overcomes one of 
the greatest difficulties encountered in printing from a con- 
tinuous web of paper running at a high speed, viz., delivering 
the papers in a condition which dispenses with all further need 
of manual labour in sorting and adjusting them. The Hoe 
press by carrying off sixes—or any number up to ten—at a 
time, can run at six times the speed which would be possible 
if it attempted to deliver single sheets, 12,000 to 14,000 copies 
per hour being handled with ease, 

These machines have been introduced into some of the largest 
printing offices in both England and America, and print in the 
metropolis alone, the Daily Telegraph, Standard, Lloyd's 
Weekly News, and will shortly print and fold the Daily Chronicle. 
In their construction the makers have kept in view, compactness 
without sacrifice of accessibility to moving parts ; self-adjust- 
ment of all parts liable to inequalities of wear and tear, and pre- 
gervation of alignment by being self-contained, 





OUR RAIL EXPORTS. 


In compliance with the wish of those interested in the iron 
and steel trade, an attempt has been for the first time made to 
draw up in the Trade and Navigation Returns an account, not 
only of the various kinds of iron and steel exported, but to define 
the qualities and values of iron and steel rails distinctively. It 
is prefaced with the official statement that much difficulty 
had been experienced in obtaining accurate information from 
exporters and their agents “in consequence of the indiscriminate 
use of the terms ‘iron’ and ‘steel’ for the same article.” This 
renders the figures to some extent probably inaccurate, and it is 
stated that the result is “not sufficiently trustworthy to indi- 
cate the export trade in those articles—iron and steel rails— 
under the two separate heads,” but the quantity of rails may be 
taken as correct; and the relative proportions of iron and steel 
rails included in the total must be accepted as the best indica- 
tion we have at present of the approximate quantities exported. 
Analysing the returns, we find that the total quantity of rail- 
road iron and steel exported during last year was 413,656 tons— 
a considerably less quantity than in either of the two previous 
years. The value was even more reduced—it was £3,706,261. 
Out of the 413,656 tons of railway material, the rails exported 
amounted to 363,808 tons; and out of the value—which, as 
just stated, was £3,706,261—the value of the rails exported is 
assessed in the gross at £3,046,695. Dividing the value and the 
quantity into the proportions the respective countries had ex- 
ported to them, the following is, as stated, the nearest approxi- 
mation to accuracy which our present information allows :— 














Steel rails. Iron rails. 
tons. tons. 

Russia .. ee = ae 66, oe gs 12,625 
Sweden and Norway .. 8, 34,448 
Germany ° 1 ee 303 
pain ee . 10,723 
Italy ee ar “ ee y ee a 15,019 
United States .. os ee _- os ee 161 
Brazil .. + “ ee 4,096 16,029 
Chili oe = on Y 958 
British North America 21,839 
British India .. in 30,404 
Australia - 13,946 
Other countries 19,545 33,599 

173,754 190,054 


The proportions, it will be seen, vary considerably, for whilst 
Russia is credited with having received five times the quantity of 
steel rails that it does of iron, Sweden and Norway received nearly 
nine times as much iron rails as they did steel. The statement 
as to the probable errors in the accounts precludes fair compari- 
son, however. The reported value of the respective exports may 
be similarly tabulated as under :— 


Steel rails. Iron rails. 
£ £ 

Russia.. -“ on = 633,128 109,221 
Sweden and Norway Se 36,632 ee es 246,548 
Germany .. ee oe 121,468 es se 2,140 
Spain .. . 55,506 75,605 
Italy .. oe 19,520 108,293 
United States — 1,422 

razil .. - oe oe 36,843 és we 114,112 
Chili .. om ee as 19,277 bs oe 6,724 
British North Amerlca 336,096 161,729 
British India ° oe 88,825 ee ~ 225,315 
yew =<" GigCRRr errs *  wameapegea oO 


Other countries .. ee 183,968 we oe 253,960 





£1,636,852 £1,409,843 

It may be pointed out how large a proportion of the total of 
railroad iron and steel is formed, alike in tonnage and value, by 
rails alone ; and assuming that the total quantities of iron and 
steel rails are even approximately correct, it is tolerably evi- 
dent that on an average of value and tonnage the trade in rails 
is divided between the two kinds, For whilst there are 17,000 
tons more iron than steel rails given in as exported, the value 
of the latter is more than £200,000 more than that of the iron 
rails. There are, however, one or two statements that provoke 
comment. Thus, the United States took from us only 161 tons 
of rails—all iron—but the cost is given us at the rate of close 
upon £9 a ton, whilst the small quantity of iron rails stated to 
have been exported to Germany cost about £7 per ton only, and 
the latter is nearer the average at which the iron rails seem to 
have been calculated ; whilst the cost of the steel rails seems 
to have been at the rate of close upon £10 per ton. Taking 
the totals, the cost of the iron rails exported seems to have been 
rather under £7 per ton, and the cost of the steel rails to have 
been under £10 per ton on the average. Our chief customers 
for rails seem to have been Russia, which took 78,654 tons; 
British North America, which took 58,086 tons ; British India, 
to which there was exported 40,534 tons; and Sweden and 
Norway, to which we sent 38,376 tons. Of the value of an 
accurate account of our rail exports, divided into iron and steel 
classes, it is needless to speak, for the benefits to be derived 
from an accurate index to the extent of the appreciation by our 
foreign customers of the growing demand for steel rails is too 
patent to need dilation. It is to be hoped that the compilers of 
the official records of trade and navigation accounts will persevere 
with their scheme for marking in the official records the two 
classes of rails exported, and that their future returns on the 
subject may attain greater accuracy. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Art the fourteenth ordinary meeting, held on Tuesday, the 13th 
March, Mr. George Robert Stephenson, president, in the chair, his 
Majesty the King of the Belgians was el an honorary member. 
The paper read was ‘On the Transmission of Motive Power to 
Distant Points,” by Mr. H. Robinson, M. Inst. C.E. 

With a view of determining the circumstances under which one 
system would be preferable to another, data were given respecting 
the various methods of transmitting motive power. Water-pres- 
sure was referred to in the first instance, and Sir William 
Armstrong, V.P. Inst. C.E., was recognised as the originator 
of the hydraulic system in its present wide field of application. 
An extension of the system to towns on the co-operative principle 
was advocated, and works were described which had recently been 
carried out by the author at Hull, under an Act of Parliament, 
the first of the kind. In this case water-pressure had been laid on 
to several of the river-side streets, to supply wharves and ware- 
houses where hand-power had heretofore been chiefly used. The 
Hull Dock Co. was one of the first consumers of the power, to 
work cranes and appliances at the south side of the Queen’s Dock. 
Two pairs of 60-H.P. engines supplied the power, space being pro- 
vided for further engines to meet any extension of the system. 
Observations to ascertain the useful effect of the engines and the 
accumulators showed an efficiency of 76 per cent., the loss in the 
pumps being 5 per cent. The rate for the supply of water-power 
at Hull was under 4d. per ton for a lift of 40ft. 

From the practical rules which governed the flow of fluids in 
pipes, it was clear that water-power was capable of transmission 
with but little loss. In the machines themselves the useful effect 
was as high as #0) per cent. in direct-acting apparatus, and as low 
as 50 per cent. in cranes with great multiplying power. Detailed 
particulars were given of the working of the hydraulic system at 
various places, and with pressures in the main ranging from 600 lb. 
to 730 lb. per square inch, 80 per cent. being taken as the efficiency 





of the water pressure after delivery into the main, and 15 per 
cent. being allowed for interest and depreciation, the cost at those 
places was :— 


Albert Docks, Hull 


d, 
; 1°12 per 100 foot-tons. 
Cotton's Wharf (maximum) 1°89 


Cotton’s Wharf (minimum) a at sa oe o0 
Great Western Railway, Paddington .. 1°10 ° 
DORR TINU. ns. nt ca ics Hae oc BA » 
St. Katharine Docks .. .. .. .. .. 1°49 ae 
London Docks... .. .. . cae te » ht * 
Victoria Docks.. .. nae len) ae. ee oa 
Mean... .. 1°22 
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The other chief methods of transmitting power, referred to in 
this communication, were steam, compressed air, shafting, and 
ropes, 

In conveying steam to a great distance, although loss of power 
occurred through condensation, yet, where the pipes were properly 
proportioned and protected, no appreciable loss had been found in 
the pressure at a distance of 1000ft. from the boiler. The Lime- 
street Tunnel of the Liverpool and Manchester Railway, having a 
mean gradient of 1 in 92, was for many years worked by stationary 
engines, supplied with steam from boilers situated at a distance of 
448 yards—‘ Minutes of Proceedings,” Inst. C.E., vol. i. (1841), 
p. 146. Where steam cranes were kept continuously working, the 
cost varied from O°6ld. to 2d. per 100 foot-tons, but where the 
work was below the full capabilities of the cranes, it had, in two 
instances, reached 6d. and 12d. per 100 foot-tons. 

As regarded the application of compressed air, the calculations 
of M. Paul Picard showed that, for pressures of from 1 atmosphere 
to 10 atmospheres, the efficiency, where the air was not worked 
expansively, but was admitted for the whole of the stroke, varied 
from 100 to 39°1, and that, taking into account the efficiency of 
the machines themselves at 70 per cent., the compounded efficiency 
was about 50 per cent., although in practice it rarely exceeded 30 
per cent. Professor Rankine had asserted that the loss of power 
seldom amounted to less than from 65 to 75 per cent. ; while Dr, 
Siemens had stated that the attainable limit of the useful effect of 
compressed air was about 50 per cent. of the power exerted in 
compression. Compressed air had been employed for underground 
haulage at Ryhope Colliery, in Durham, by Mr. W. F. Hall, where 
the cost had been 0°97d. per ton, exclusive of the ropes, which, if 
allowed for, would raise the cost to about 14d. per ton. It had 
also been used to work coal-cutting machines at Messrs, Baird's 
Works at Gartsherrie. In this case 24 cubic feet of steam, at 40 1b. 
pressure, gave 1 cubic foot of air at 50 1b. pressure. Compressed 
air had been used since 1864 in the shops of Messrs. Eastons and 
Anderson, at Erith, where the consumption of coal necessary to 
produce a given quantity of compressed air was found to be about 
69 per cent. more than to produce the same quantity of steam at a 
like pressure. The application of compressed air by this, firm to 
work capstans and for opening gates and sluices at Portsmouth 
Dockyard was also alluded to, although the results were not yet 
known. In concluding this section of the paper, the trials made to 
apply compressed air to work tram cars, by M. Mékarski, in Paris, 
Major Beaumont, M.P., at Woolwich, and Mr. Scott Moncrieff, in 
the Vale of Clwyd, were referred to. 

As regarded the transmission of power by shafting, Xc., the 
results of several experiments and calculations showed the loss to 
be from 32 to 37 per cent. 

The — of ropes, as a means of transmitting power, at 
Oberursel, near Frankfort-on-the-Maine, at Logelbach in Alsace, at 
Schaffhausen-on-the-Rhine, and at Fribourg-on-the-Sadéne, was 
next described. The loss of power in transmission by a single wire 
rope was estimated to be about 6 percent. It had been stated that 
the cost of ropes was only one-fifteenth that of an equivalent 
amount of belting, and only one-twentieth that of shafting. The 
wear and tear of ropes, together with the necessity of avoiding 
steep inclinations where the distances were long, lessened the 
advantages of that system. On the other hand, the loss of power 
in transmission by ropes varied only as the velocity, whereas, 
eit. ~r by compressed air or by water, the loss due to friction 
inc. ased as the square of the velocity. The application of rope 
gearing to transmit the power from the prime mover to machinery 
in a factory, in substitution of toothed gearing, was also mentioned. 

In reviewing the several systems, it was pointed out that the loss 
in transmitting air was greater than that of water, owing to the 
volume of air, at 40 lb. to the inch, requiring to be seventeen and 
a-half times greater than that of water at 700 lb. to the inch, to 
convey the same power. Generally it was remarked that com 
pressed air might be adopted with advantage in mining and tunnel- 
ing operations, notwithstanding the small useful effect obtained, 
as it enabled boilers and underground steam engines to be dispensed 
with, thus diminishing the risk of explosion, and aiding ventilation. 
Compressed air also tended to the greater employment of labour- 
saving appliances, the introduction of which was productive of the 
double advantage of dispensing with manual labour, and of enabling 
underground operations to be carried out more expeditiously, 
resulting in a quicker return on the capital sunk in such under- 
takings. Systems of power co-operation, similar to that carried 
out at Hull, might advantageously be established to effect a better 
conservation of motive power. At present independent establish 
ments were maintained to work the machinery and appliances, in 
most cases intermittently. By adopting power co-operation, the 
expense of production would be spread over many consumers, like 
the ordinary gas and domestic water strvices. A comparison of 
the various systems showed that there were circumstances to which 
each was suitable, and that as these did not admit of being dealt 
with always on the principle of economy, but rather of appropriate- 
ness, each case must be decided by the conditions governing it. 
Where, however, the work to be done was intermittent—as in the 
case of cranage and dock work—the hydraulic system, on the 
ground of speed, safety, steadiness, and general convenience, was 
considered by the author to be superior to any other. 








A ConcorETE WALL. —The United States Government has built 
a concrete wall at Minneapolis, Minn., for the protection of St. 
Anthony’s Falls, The wall, which cost 900,000 dols., is 1875ft. 
long, 40ft. high, 7ft. wide at the base, and 4ft. at the top. 


A STRIKE in the Brooklyn file trade took place at Christmas, and 
has continued ever since, with but slight prospects of a settlement. 
In the middle of February a meeting of the Eastern Brooklyn dis- 
trict was held for the purpose of giving encouragement and aid to 
those on strike. The trouble between the men arises from a 
reduction of the price list in Holden’s from 35 to 50 per cent. on 
the standard scale in this country—30 per cent. over the Sheffield 
rates—and a lesser amount in Paul's, Holden’s men are out since 
the new year, but Paul’s still continue work, by advice of the 
association, until a definite conclusion is arrived at in the first- 
named case. The statements of the men made at the meeting 
showed how small were the wages made at the old rates—from 
6 dols. to 9 dols, 2 week—while under the operations of the Holden 
reductions of course they would be proportionately smaller. The 
men on strike receive 3 dols. a week, and the members of the craft 
throughout the country have been appealed to for aid. The 
American list was formerly 30 per cent. over the Sheffield list, and 
Holden’s proposed rates, forging 20 per cent, under Sheffield; 
grinding, 20 per cent. under Sheffield; cutting tapers, 10 per cent. 
under Sheffield; mill smooth and second cut, 5 per cent. under 
Sheffield, Under these prices the cutters can only make 6 dols, a 
week, and the grinders 9 dols, allowing ten hours for a day’s work, 
Charles Paul is only paying 10 and 20 per cent. over the Sheffield 
list, while Murcott and Campbell, Thomas Farrall, Bollas, 
Schneider, and John Wilsey are giving the 30 per cent. They 
cannot continue to do so if Holden and Company and Charles 
Paul get’ men to work at the proposed reduced rates, and that is 
one reason why there is such a determination te support the 
strikers, 
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RAILWAY MATTERS. 


THE junction of the Louth and East Coast Railway with the 
Great Northern Railway—East Lincolnshire branch—has been 
opened, and the contractor has commenced the ballasting of 
the permanent way. The directors are using their best exertions 
for securing the opening of the line to Mablethorpe during 
the summer, 

THE North-Eastern Company are now proceeding with the works 
of the Whitby, Redcar, and Middlesbrough Union Railway. The 
portion of the line north of the tunnel was let for completion soon 
after the publication of the last report, and the directors are in- 
formed by the engineer of the North-Eastern Company that it will 
not take long to complete, and that other portions of the line have 
been allotted out. 

Fut time will be resumed at the Crewe Works on and after 
Saturday next. The men have been on short service for nearly 
eight months. The lack of rE was brought about by the 
transference of works from Wolverton to Crewe, and by depres- 
sion in the locomotive department. Both causes of slackness See 
now been removed ; and as the change affects more than 7000 men, 
it is hailed with feelings of lively satisfaction. 

Ir is reported that the construction of the West Lancashire 
line is proceeding satisfactorily, The directors have every reason 
to believe that the first section of the line from Hesketh Park to 
Hesketh Bank will be ready and opened for traffic by the Ist of 
July next, and they have consequently ordered all the necessary 
rolling stock for working that portion of the line, which is to be de- 
livered to the company on or before that date. The engines are 
being constructed by Messrs. Sharp, Stewart, and Co. Manchester ; 
and the carriages by the Ashbury Carriage Company, Manchester. 

A VERY serious accident happened at Morpeth on Sunday morn- 
ing shortly after one o’clock to the up Flying Scotchman. From 
Edinburgh to London by the East Coast route the train was drawn 
by a powerful North-Eastern engine, and was travelling at full 
speed, when, from some cause yet to be explained, it left the rails 
on what is stated be a sharp curve, near Morpeth. Five 

yersons were killed on the spot, and a large number more or 

Co seriously injured. The details of the accident are given very 
fully in the daily press, and we need not describe them. The 
results were of the usual character—the engine being overturned, 
and the carriage next to it smashed into atoms. 

Tuer Henderson mechanical has, we understand, been applied 
to a locomotive so that it does its own stoking. A hopper 
is fixed above the mouth of the furnace and in front of the 
boiler to receive the coal. Below the hopper a steel crusher 
is made to run somewhat rapidly, and as the coals fall by 
gravity upon this grinding apparatus, they are reduced to the 
uniform size of cob-nuts by the action of the crusher. Thence the 
fuel drops upon a pair of iron discs or fans inclosed in a box, and 
running in opposite directions at ahigh velocity. The fans are, in fact, 
the furnace-feeders, for, as the box has jbut one opening, and that 
leads to the fire, they really blow the coal into the latter, and dis- 
tribute them equally over the whole surface of the grate. The feed 
is regulated in quantity according to the heavy or light work the 
engine may be doing, by means of a single adjusting set-screw. 

A COMMUNICATION to the New York Tribune complains as 
follows :--*‘I have noticed in the cars of the New Haven, Hartford, 
and Springfield road three massive sets of lamp holders of elaborate 
design, with each of their four lower corners tipped with sharp 
metallic spurs pointing down on you like so many inverted light- 
ning rods ready to impale some poor victim should the car be over- 
turned ; or perhaps to hold him Tike a trap until the car took fire 
and roasted him ; or, in case of a collision, or possibly the sudden 
action of the air brakes, to be wrenched off and fall with crushing 
weight among the passengers. Every railway disaster, in the long 
list of those cut and bruised about the head and upper part of the 
body, tells of the horrid work of such destructive agents. Any sharp 
spur or hook is as much out of place in a passenger coach as would be 
a bayonet or a pitch-fork. We have had too much already of these 
angular productions of blacksmiths and brass-founders. They 
should be banished at once, and for a substitute a strong shelf run- 
ning the whole length of the car, of such form as to give greater 
strength to the corners of the car, which are most liable to be 
crushed in by outside obstructions, and upholstered on the edge 
and under side, affording an elastic surface to lessen the distance 
and break the force of the fall in case of an overturn when the 
living freight is hurled into the top of the car.” The spherical- 
bottomed glass lamp-holders of the English carriages are much 
better than those above referred to, as, in the event of overturn, 
the lamps themselves fall out and are rendered almost dangerless. 

AN accident occurred on the Midland Railway at Derby on the 
18th of February, which would not have occurred had the train 
been fitted with continuous brakes. The 11'22 p.m. mail train from 
Birmingham was approaching Derby, and instead of stopping at 
the ticket platform, ran on and came into collision first with an 
engine and next with a train of carriages; twelve passengers were 
injured. Capt. Tyler, after an exhaustive inquiry, has arrived at the 
conclusion ‘‘ that this accident was caused by the mistake of the in- 
experienced fireman of the passenger engine in releasing his brake 
after he had applied it, on seeing the distant-signal worked from 
the ticket-plattorm turned to “‘all right.” He would not, of 
course, have made such a mistake if he had been well acquainted 
with the road, and with the distance between the signal in question 
and the ticket platform. The engine-driver appears to have been 
® most respectable man, with an experience of twenty years, 
during which he has received four gratuities, and he has no serious 
offence recorded against him. It would, no doubt, have been 
better, knowing the ignorance of the fireman with regard to the 
‘oad, if he had kept a sharper look-out upon him; but he probably 

vuld hardly be expected to prevent him taking off his brake at 

ach a moment, when he had no idea that he was likely to do so 
,o0olish a thing. It was clearly not right to allow a fireman with 
so little experience as this man had received of the road.to do duty 
as a fireman with a mail passenger train on a dark night, and it 
was not fair upon the engine-driver that he should be accompanied 
by a fireman having so little experience of his duties.” 


THE number of miles of railway in Russia guaranteed by the 
State is 4190. The amount guaranteed was £3,994,113, the 
amount actually paid under the guarantee in 1872 was £1,955,055, 
so that in that year the loss to the State in the working of the 
railways was very nearly £2,000,000, The total length of railways 
in Russia was 13,324 of companies’ lines, and 8767 of State lines. 
The cost of constructing the companies’ railways has been 
£220,224,000. This would give an average cost of something like 
£11,000 per mile. The total number of passengers carried over the 
State railways was 839,000, or less than about 100 per mile during 
the year. This solitude of 8700 miles of State railways in Russia 
is traversed by about 2000 persons per day, or say one person for 
every four miles of line. On the companies’ railways, which have 
been constructed with a view to the public convenience rather than 
for strategic purposes, the total number of passengers carried was 
19,762,000, which gives only about 1500. passengers per mile. A 
comparison with an English railway carrying the maximum of pas- 
— railways affords a curious contrast, says the Railway News, 
with the passenger traffic on the railways owned by public com- 
panies in Russia. The number of passengers per mile per annum 
on the eight miles of Metropolitan Railway, for instance, are about 

,000,000 ; on the 13,324 miles of Russian railway the number per 
mile was about 1500, The receipts from the 8767 miles of State 
railways in Russia were £158,724, orsomething lessthan £18 per mile 

r annum. ‘The expenses were £115,925, or about 10s. per mile 

ess than the gross receipts. In the working of these railways, the 

ber of 7 s, employés, and others, who were killed was 
285; and wounded 332. If these statistics, as published by the 
Board of Trade, are correct, railways in Russia are assuredly 
not among the institutions which add largely to the public revenue, 
or administer greatly to the progress and prosperity of the country, 








NOTES AND MEMORANDA, 

SIDERAPHTHITE is the name of a new iron amalgam, which is 
composed of sixty-five parts iron, twenty-three nickel, four tung- 
sten, five aluminum, five copper. It resists sulphuretted hydrogen, 
is not attacked by vegetable acids, and only slightly by mineral 
acids. It is really more useful than standard silver, while 
it can be produced at a cost not exceeding that of German silver. 
For alloys which have to be silver-plated to prevent oxidation, the 
inoxidisable iron, as the above is called, it stated to be a perfectly 
successful substitute. 


In the Comptes Rendus is given an analogue to singing flames. 
M. Montenat lowers a little wire vessel fuil of live charcoal to the 
bottom of a long, straight, metallic tube, placed in an upright 
position, ‘The current of air produced by the elevation of tempe- 
ture gives rise to a sound which is feeble at first, but increases in 
intensity as the combustion proceeds. On raising the charge, the 
sounds become at first more intense, and then diminish, disappear- 
ing altogether when the fire is about the middle of the apparatus, 
but reappearing when it is brought nearer the opening. This 
renewed sound is the double octave of the one first heard. 


Tue following details with reference to the utilisation of raw 
lignite in the blast furnaces in Styria are of interest. In 1875 the 
furnaces of the Styrian Kisenindustrie Company were daily pro- 
ducing 800 ewt. dark gray Bessemer pig, from ores containing 46 
to 50 per cent. iron. Per cwt. of iron the consumption of coke 
was 150 lb., and of limestone 301b., the temperature of blast about 
400 deg. Cent. The coke burden was 30 ewt., carrying 40 to 42 
cwt, ore. The furnace possessed six tuyeres of 3in. diameter, and 
the pressure of blast was about 2) lb, In April, 1875, the manager 
had been able to replace 50 per cent. of the coke by raw lignite. 
He considers, as essential to the success of this change, an increased 
pressure of blast, an increase temperature of hot blast, and the 
ore being in pieces and not in dust, 


In a paper on the uses of aluminium, Dr. R. Biedermann states 
that aluminium bronze is used in this country for making the 
large preserving pans used by wholesale confectioners ; and that 
aluminium is recommended as an alloy in type metal. Lange, in 
Glashiitte (Saxony), employs aluminium in the manufacture of 
watch springs. The new springs have the advantage over the old 
in not being subject to rust, in not being magnetic, and in possess- 
ing greater hardness and elasticity. An alloy of 100 parts 
aluminium and five silver can be worked like pure aluminium, but 
is harder, and takes a beautiful polish. An alloy of five parts 
aluminium and 100 parts silver is almost as hard as ordinary silver, 
but has the advantage over it of containing no metal which is of 
a poisonous nature, or which can effect a discoloration of the silver. 


THE colour of the so-called oxidised silver does not, says an 
American exchange, depend on oxidation, but on sulphurisation. 
The silver goods are dipped into a boiling hot solution of calcium 
sulphide or hyposulphite of soda, or into ammonium sulphide, 
until they have taken the'proper colour. ‘Old silver’ is a colora- 
tion produced by laying on a mixture of blacklead and oil of 
turpentine, or some fatty matter, and cleaning off with blotting 
paper until no more colour comes away. Copper acquires a hand- 
some look if treated in the same manner. If it is desired to varnish 
oxidised silver, take eighteen parts alcohol, three red arsenic, and 
one castor oil, and a non-transparent varnish can be made, which 
may be diluted with its own volume of alcohol, if a particularly 
thin coating is wished. 


THE Honolulu Gazette of Feb. 28th contains an account of a 
remarkable submarine volcanic outbreak in Kealakeakana Bay, 
near the entrance of the harbour. The natives report that the 
eruption occurred at three o’clock on the morning of the 24th, 
appearing like innumerable red, blue, and green lights. In the 
afternoon several boats visited the eruption, cruising over the most 
active part, where the water was in a state of peculiar activity, 
boiling and appearing as if passing over rapids. Blocks of lava 
came up from below, frequently striking and jarring the boats. 
Nearly all the pieces on reaching the surface were red hot, emitting 
steam and gas strongly sulphurous. A rumbling noise was heard, 
caused, no doubt, by the eruption of lava from the submarine 
crater. A-severe shock or earthquake was felt by residents of 
Kaowalsa and Kell during the night of the eruption, which must 
have preceded the outbreak. It was severe, but no damage is 
reported. 

THE subjoined comprise the latest comprehensive data on the 
Australian flour mills for the principal members of the group :— 
In 1875 there were in New South Wales 161 flour mills of 2406 
horse-power, driving 355 pairs of millstones; of these, 147 were 
driven by steam, eleven by water, two by wind, and one by horses. 
In Victoria the number of mills for grinding and dressing grain 
was, in the same year, 157; of these, 145 were driven by steam, 
and the rest by water; there were 476 pairs of stones; the 
estimated value of the plant was £217,235; the number of hands 
employed was 704, rs during the year under notice 5,287,596 
bushels of grain were operated on. In South Australia there were 
in 1875, eighty-five flour mills containing 275 pairs of stones driven 
by steam power; two mills were operated by water power. In 
Queensland there were only six steam mills for grinding and dress- 
ing wheat, and in New Zealand eighty flour mills, with 191 pairs 
of stones driven by 1289 horse-power. 


THE March number of the Moniteur Scientifique contains a 
paper by M. Frederic Weil ‘‘On the Petroleum of Egypt.” It 
appears desirable, says the correspondence circular of the Academie 
des Sciences, from a scientific and industrial view, to give some of 
the many useful details therein contained. From this Egyptian 
petroleum are manufactured a lubricating oil of superior quality 
and a lighting oil of inferior quality. For machine purposes it is 
sufficient to mix the crude oil with a determined quantity either of 
lard oil, colza, or olive oil, M. Weil thinks that Egyptian petro- 
leum could be utilised under marine boilers. It is superior to 
American petroleum, as it is free from danger, its point of inflam- 
mability being 135 deg. Cent. It differs from the petroleum of 
Canada and Pennsylvania, which, before being utilised as com- 
bustibles, ought to be freed from all oils which have a density 
inferior to 0°783. The lighting oil manufactured from it contains 
too much sulphur, and its purification requires more care, and is 
then more expensive than that extracted from American petro- 
leum. M. Frederic Weil has made known a new source of petro- 
leum which ought to give rise to new industries in Egypt. 


ZINO, an easily oxidisable metal, owes it durability in exposed 
situations to the fact that the film of oxide soon formed over its 
surface acts as a perfect protective coating, effectually preventing 
further oxidation. Observationand experiments with exposed zinc 
have proved the extreme slowness of its oxidation, and the German 
Zeitschrift fiir Gewerbe reports that the data verified, led to the 
deduction that a sheet of zinc yin. thick would occupy 1243 
years incomplete oxidation. A weight of 130 grains of zinc spread 
over the surface of a square foot would make a layer one zo55 of 
a line thick. If the sheet be 0°25 line thick, there will be 46 04 
such layers; and this, multiplied by twenty-seven, gives 1243, the 
total number of years. Herr Frischen, Inspector of Telegraphs, 
states, in a communication to the Berlin Polytechnic Society, that 
the destruction of sheet zinc may often be referred to iron nails 
employed with it, and also to particles of charcoal falling on to it 
in the neighbourhood of chimneys, owing to the galvanic action 
developed. For the same reason a tubes soldered with zine 
require renewal of the joints every few years, and gas and water 
pipes become leaky on account of the lead in joining them. Copper 
strips used as lightning conductors, fastened with iron nails, cor- 
rode rapidly ; and the ends of lightning rods embedded in charcoal, 
as generally recommended, are rapidly destroyed in the same way. 
In the combination of cast and wrought iron in a system of pipes, 
a decided current of electricity can be detected, indicati at 
more attention should be paid to this fact in laying them, It has 
also been noticed that zinc corrades readily in contact with.lime. 





MISCELLANEA. 


AN engineering project of considerable interest contemplates the 
canalisation of the peninsula of Florida, in order to effect the 
junction of the Mississippi river and Atlantic ocean, The project 
in question was presented at the late meeting of the International 
Geographical Congress, and was there most favourably commented 
upon, 

The Financier a 2 petition has been presented to the court for 
the winding-up of the Burry Port Smelting company, of Llanelly, 
South Wales. The liabilities are roughly estimated at £300,000, 
including about £6000 unsecured. The liquidation is expected to 
show unsatisfactory results. Amongst the creditors are several of 
the lead mining companies, 

DT’Echo des Mines et de Metallurgie remarks that the zinc industry 
contrasts very favourably with all other metallurgical trades, in 
that it is less subject to fluctuation in demand, and that the value 
of the product remains very steady. The total quantity produced 
per year is about 170,000 tons. Of this Belgium produces from 
50,000 to 55,000 tons, and Germany fromj70,000 to 74,000. England 
only supplies about 20,000 tons, while the productions of Spain 
and France are respectively about 5000 a 2000 tons. About 
15,000 tons are said to be produced in the United States of America, 
The total consumption varies but little from year to year. 
and of the whole quantity about 32 per cent. is produced in Bel- 
gium in the province of Liége. 

THE hearing of the Tyne Commissioners’ Bill before a Select 
Committee of the House of Commons, has been postponed until 
the 10th of April. The Committee have expressed themselves 
satisfied with the superior advantages of dock over river accommo- 
dation, and this the Commissioners regard as a point proved in their 
favour. The questions at issue between the promoters and 
opponents of the bill involve the completion of a dock on which 
some £200,000 have already been expended, and the entire con- 
struction of which is calculated to cost £300,000 or £400,000 more. 
The operations of the Commissioners have been suspended almost 
entirely for close on a year owing to the lack of funds, 

Some recent experiments with porcelain roller flour mills, the 
rollers running in contact at different speeds, are given by the 
Corn Trade Journal, Themeal obtained was very slightly heated, 
very uniformly ground, soft yet lively to the touch, and the flour 
as well as tailings proved that the bran was little affected by the 
grinding—a fact most conspicuous in the regrinding of the tailings 
of the second run. The following results were obtained from 
middlings of Californian wheat :— 


First run .. oe oe ve os oe 74 per cent. of flour. 
ee eee ee ee oe se 
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Total.. .. «2 «+ «. 91 percent. of flour. 


THE report of the directors of the Argentine Tramways on, werd 
states that the receipts for the year ended December 31st had been 
£34,333, and the expenditure, including £638 loss on exchange, 
£24,702, leaving a profit of £9631, which, with the amount 
brought forward from 1875, made a total available balance of 
£10,312. Out of this the directors recommend the payment of a 
dividend of 12s. per share and the addition of £800 to the reserve 
fund, leaving £512 to be carried forward. The receipts, as com- 
pared with those for 1875, showed a decrease of £1549, and the 
expenditure was £2990 less than that for the same period. During 
the year a considerable amount had been expended on the 
permanent way, which had been charged to revenue... The Govern- 
ment had paid for the horses taken during the revolution, and the 
amount had been placed to the credit of capital account, 


THE following bridges are now in course of construction in or 
near New York :—East River bridge, 1600ft. long; Poughkeepsie 
bridge, 1630ft.; Blackwell’s Island bridge, 1270ft.; and Hudson 
River tunnel, 10,000ft. in length. Work has been long in contem- 
plation on this new bridge, and the cost will be defrayed bya 
private corporation. The North River is soon to be spanned at 
St. Anthony’s Nose, not far from Peekskill, by a railway bridge. 
The design is to carry a double track railway across the river, so as 
to afford direct railway communication with the Eastern States, 
by a single magnificent span of 1680ft. in extent. The following 
are the dimensions of the work proposed :—Entire length of the 
bridge, 2230ft.; distance between centres of towers, 1680ft.; clear 
span, 1680ft.; clear height above water, 165ft.; railway grade 
above water, 190ft.; and height of towers above water, 340ft. 
The towers are to be built of wroughi iron, with granite foundation . 
piers. 

THE American Manufacturer speaks more hopefully of trade 
prospects in the States than it has done for some time past. ‘‘ There 
has been,” says our contemporary, “‘a very decided improvement in 
the iron business within the past two weeks ; all our mills, with 
the exception of one or two in hands of their creditors, are now 
running, some of them working double turn, and the outlook is 
considered favourable for a good spring and summer trade. It is 
true prices continue unsatisfactory, but with an increased demand, 
manufacturers will no doubt be able before long to secure better 
rates. There is also an active demand for steel, and we are 
reliably informed that there is an increasing inquiry for railroad 
iron. There are indications of an early revival in the petroleum 
trade. At present nearly every refinery hereabouts is idle—some 
of them have been stopped since the Ist of January last. ‘The 
window glass trade has improved slightly within the past week or 
two, but it is far from being satisfactory.” 

On Friday the heavy iron rudder, weighing nearly thirteen tons, 
belonging to the armour-plated ship Téméraire, was being low 
into the dock to be placed in position when an accident befel it. 
It was being lowered by means of a new hawser 5hin. in diameter, 
which had been drawn out of store for the special purpose, several 
men being underneath to guide the rudder into its proper place. It 
had been lowered a considerable distance when the hawser, without 
any warning, snapped asunder, and the rudder fell with a crash into 
the bed of the dock, but fortunately without injuring any of the 
men standing beneath it. An examination of the rope, which had 
been tested at more than the weight of the rudder, showed that it 
had been cut half-way through, apparently with some sharp instru- 
ment, after it had been placed round the rudder, but whether 
maliciously or by accident is not known. The rudder was very 
seriously damaged, the neck of it being broken. An attempt is to 
be made to weld the broken parts, but if this fails a new rudder 
will have to be made. Why are ropes so much used for such work 
in dockyards? 


AN interesting article has appeared in the Golos on the Russian 
fleet, written by an officer in the Imperial navy. It was probably 
suggested by a Commission now sitting to decide on the type of 
vessel to be adopted as best fitted for Russia. The author arrives 
at the conclusion that Russia does not want an ironclad fleet at 
all. The few places on the coast that require to be guarded would 
be rendered much safer if defended by land than by sea, and as a 
carrying trade can hardly be said to exist, no fleet is necessary for 
its protection. Exactly the contrary is, however, the case with those 
countries which are ever likely to be at war with Russia; an 
extensive trade spread over every sea, rich and populous coasts, 
numerous flourishing colonies, these are their vulnerable points. 
It would be no loss to sacrifice the few Russian trading vessels that 
exist and the small amount of property on coasts inhabited for the 
most part by a pauper population, if in exchange the enemy’s trade 
could be destroyed and her colonies kept in a constant state of 
alarm. A fleet of rapid cruisers would be much more useful than 
ironclads for this purpose, and would at the same time be infinitely 
cheaper, as they would cost less than a tenth part of what would 
be necessary for a fleet in the Black Sea and the Baltic. The 
writer is very severe upon the Popovkas, which he does not even 
allow Admiral Popoff the credit of having invented. According 
to the St. Petersburg correspondent of the Standard, most 
Russian naval officers condemn these circular ironclads, 
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TO CORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, a by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be vorwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions, ; 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. b 
©,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications, 

7. H.—We never recommend special makers of well-known articles. 

Vamprre.—If you will send a sketch in coniidence, we shall be happy to give 
you an opinion on the merits of your invention, 

R. E D.—The invention is an old one, and has probably been patented a 
dozen times. It will not work if made as you describe it. Some kind of 
packing must be introduced to compensate for wear and tear and unequal 
expansion between the valve and the casing. When cold the valve would be 
gripped as if in a vice, and yet might not be tight when steam is turned on. 

A Mecuanic.—It is very dificult to explain to one ignorant of mathematics 
how strains on roofs and other structures are determined in direction and 
amount, You will find in the first part of “‘ Civil Eagineering,” Weole’s 
series, a chapter on the composition and resolition of forces which will aid 

considerably. Afler you have mastered that, you can read ‘‘ A Handy 
Book on Strains,” by Humber. The cost of the two works is very moderate. 
We published a series of papers dealing with the whole subject in an 
elementary way, in vols. zxv,and xxevi. of Tae Enoineer. lf you can 
obtoin access at your free library to THE ENGINEER, you will probably sind 
in it all the information you require without further trouble, If not, write 
again. 





STEEL MILLS, 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent inform me who makes steel mills? 


TEA LEAF CUTTING MACHINES. 
(To the Bditor of The Bngweer.) 
S1r,—We shall be much obliged if any correspondent can give us the 
names of the manufacturers of Thomson's tea leaf cutting machine ? 
London, March 26th. 





DISC CUTTING 
(To 


MACHINES. 
the Bditor of The Bngineer.) 

Srr,—Can any of your readers inform me where I can get a machine 
for cutting out sheet iron in circles from 24—Sin. diameter for a meal or 
flour conveyor ? J. B. 

March 24th. 





SUBSCRIPTIONS. 

Tax Enoteer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly including dow/lie number)... . £0148. 64. 
Yearly (including two double numbers)... .. .. £1 9s. Od. 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. THe Exornesn is registered for transmission abroad. 

Cloth Cases fur binding Tuk Exutneer Volume, price 2s. 6d. each. 

The following Volumes of Tur Enoineer can be had, price 18s. each—Vols. 
8, 5, 10, 14, 21, 24, 25, 26, 38, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Toe EnGineer weekly and post-free. Sub- 

ry pe sent by Post Office Order must be accompanied by letter of advice 

to the Publisher Thick Paper Copies may be had, if preferred, at increased 


rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Colum’ British Guiana, Canada, Cape of Good me enmark, Egypt, 
France only), Germany, Gibraltar, India, tal: , Japan, me 

e8, 
New Zealand, Port 


Netherlands. New Brunswick, Newfoundland, New South 
ugal, Roumania, Switzerland, Tasmania. surkey, 
United States, West Coast of Africa, West Indies, China via South- 
ampton, £1 16s. 
Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
Algeria, Greece, Ionian Islands, Norway, P: Russia, 


‘anama, Peru, 


and 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 


ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings, 
Tor every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with ali practical re- 
gularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 
DVERTISEMENTS CANNOT BE INseRTED UNLESS DetivereD BErore Six o'cLock on 

Tavurspay Evening mm gace Week. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; ali 

other letters to be addressed to the Editor of Tue Enaineer, 163, Strand. 








MEETING NEXT WEEE. 

Cuemicat Society.—Thursday, April 5th, at8 p.m.: Lecture “On the 

Discrimination of Crystals by their Optical Characters,” by Prof. N. 8. 
Maskelyne, F.R.S., experimentally illustrated. 
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RAILWAY COMPANIES AS MANUFACTURERS. 


Ir will be within the recollection of our readers that 
towards the end of 1875 an application was made to the 
Master of the Rolls on behalf of the locomotive builders 
of the country, to restrain the London and North-Western 
Railway Company from manufacturing locomotives and 
rolling stock ie sale or hire, or for other purposes not 
within the limits of the company’s undertaking. It 
appeared that the railway company had been employing 
the resources of its various manufacturing establishments 
in the construction of rolling stock for, among others, the 
Lancashire and Yorkshire Railway Company, and it was 
a matter of great complaint on the part of the various 
private firms and joint-stock manufacturing companies 
that such practice was seriously detrimental to their busi- 
ness, It was submitted by them that the conduct of the 
company was improper in point of law, inasmuch as it 
entailed the employment of capital in a manner unautho- 
rised by the constituting Acts of the corporation. They 
accordingly put the Attorney-General, as representing the 
public interest, in motion; and it was at his official instance 
that the application was made to the Court. We devoted 
an article to the matter at the time, and it is scarcely 
necessary to say more now than that the injunction was 
granted for the reasons urged. The railway company, it 





was argued, was only a corporation with limited powers; 
and the limitation fixed by the Legislature excluded the 
capacity to manufacture generally. It could hardly be 
expected that the railway companies of the country would 
rest there. Many of them have invested large sums 
in the erection of locomotive and other factories, 
in which a great many workmen are employed, and which, 
when the exigencies of their own traffic do not require to 
be fully employed, must be maintained at a loss. ie then, 
they can induce the State to extend their powers so as to 
enable them, if work can be found elsewhere, to keep 
their hands and plant employed, they are not likely to 
leave a single step untried to obtain their ends. Conse- 
quently we find that during the present session there is 
already a large crop of bills--twenty-six at least, we believe 
—in which clauses are inserted with this view. One of 
these bills is for the construction of the North British, 
Arbroath, and Montrose Railway, which contains a clause 
for the purpose of enabling the company and the North 
British Railway Company to enter into arrangements for 
the mutual supply of rolling or working stock. In opposi- 
tion to this bill two petitions were presented, one by prac- 
tically all the locomotive builders of the country, the other 
by a corresponding proportion of the railway-carriage and 
wagon builders. To these petitions objections were put 
in by the promoters of the bill, who claimed that the 
locus standi of the petitioners should be disallowed. The 
matter came before the referees during the early part of 
the month for their decision. It was argued, on behalf of 
the petitioners, that the assistance of the Legislature 
should not be given to the proposed company to do what, 
without such assistance, would amount to an illegal act; 
and that to give such assistance would be to afford to the 
company exceptional facilities in trade, the effect of which 
would be to ruin the manufacturers, who, in reliance upon 
the known state of the law, had embarked capital estimated 
by millions in their concerns. This capital, it was further 
pointed out, was not to be obtained with the facility and 
cheapness with which the railway companies were favoured. 
It was urged that the effect of such a concession would be 
to place it in the power of the companies to combine to 
drive private manufacturers out of the field altogether; and 
that the creation of the monopoly would be not only in- 
jurious to the interests of the manufacturers, but to the 
public and the country at large. These broad objections 
were supported by others of a technical character, and 
authorities were cited to show that Parliament had on 
other occasions—as, for instance, where railway com- 
panies had gone for powers to enable them to 
enter upon steamboat traffic—permitted opponents to 
be heard. On behalf of the promoters it was argued that 
the authorities were distinguishable; that the existing 
companies had perfect right to supply themselves from 
abroad if they thought fit, to the exclusion, if need be, of 
home manufacturers; and that the case of the erection 
and maintenance of hotels by railway corporations was 
directly in point. The result of the deliberations of the 
referees was that the locus standi of the petitioners was 
disallowed, the chairman stating, however, that their 
objections might nevertheless form a very fit subject for 
the consideration of Parliament in a public matter. De- 
feated in this opposition, the manufacturers have since 
laid their grievances before the Board of Trade, and there 
the matter rests for the present. 

In a case such as this, where enormous interests are 
involved, and into which questions of free trade, such as 
the right of every one to buy in the cheapest market, are 
imported, it becomes very difficult to arrive at a positive 
conclusion except after a cautious and complete examination 
of a variety of conditions. But it is not too much to say 
that the question is one of the greatest importance. What 
will be the effect of a monopoly, such as it is claimed will 
be created, and how far is it desirable that the exceptional 
facilities for competition should be created? Take the 
case of the London and North-Western Company as an 
instance. That corporation has immense works at Crewe 
and Newton, with heavy fixed charges upon them, which 
must toa + extent be maintained whether the factories 
are fully, or partially, or entirely unemployed in the com- 
pany’s business proper. All that the company could get 
for rolling stock over and above the cost of material and 
labour would go to diminish those fixed charges, and it 
might even be to their interest to work at an extremely 
small margin of profit, and under certain circumstances to 
turn out work at merely cost price. The effect of such 
business, when it is borne in mind that the works at 
Newton alone are capable of turning out four wagons per 
working hour, would be most marked upon the general 
manufacturing interests of the country. Then again, 
there is this further objection which, in the interests of 
shareholders themselves, it is but fair to raise, that it is 
only too easy for a company to prosecute their manufac- 
turing business in such a way that the proprietors can 
have no real knowledge of its value or the reverse. This 
is not an imaginary objection. Again, the principle, if 
admitted, may be extended. The company we have already 
instanced has complete plant for the manufacture of rails. 
What will our Middlesbrough and Welsh friends say if, 
by and by, they find the companies supplying the world 
with rails made under the same exceptional facilities? We 
quite agree that the question is one for the consideration 
of Parliament, and as such we commend it to the careful 
consideration of our reader3. 


TRE INSTITUTION OF CIVIL ENGINEERS. 

“Tue Institution of Civil Engineers shall consist of 
three classes—viz, Members, Associates, and Honorary 
Members, with a class of Students attached.” The 
above paragraph is the first of the second section 
of the bye-laws of the Institution. The second aph 
of the same section defines the conditions with which every 
candidate for admission into the class of Members must 
comply, and these conditions limit the candidates to bond 
fide civil engineers by profession, and who have acquired 
a certain degree of eminence, or, at all events, of experi- 
ence, in the same. The third paragraph of the bye-laws 
defines associates “as persons who are not necessarily civil 








engineers by profession, but whose pursuits constitute 
branches of engineering, or who are by their connection 
with science or the arts qualified to concur with civil 
engineers in the advancement of professional knowledge.” 
To the Honorary Members and Students we do not intend 
to refer on the present occasion. The extracts from the 
bye-laws which we have quoted show clearly enough 
it was the intention of those who framed them that 
the Institution should be divided into two distinct 
classes, viz., engineers by profession, and others, such as 
contractors, manufacturers, and men of science, who, 
although not engineers, might be desirous of joining the 
Institution, taking part in its proceedings, and receiving 
its Transactions. The power of the Associate class in 
regulating the affairs of the Institution is extremely 
limited, only three members of the Council being selected 
from that body, the President, four Vice-Presidents, and 
twelve members of the Council being selected from the 
class of members. For many years after the formation of 
the Institution it was a most unusual occurrence for any 
gentleman who had duly served his pupilage to the pro- 
fession to present himself for admission to the Institution 
until he had qualified himself to be elected a member, 
although a class of graduates was formed, composed of 
pupils or assistants to engineers, which class has become 
extinct. Most professional engineers would, a very few 
years since, have been insulted had the Council offered to 
place them in the class of Associates; but by degrees the 
applications for admission to the Institution became so 
numerous that the Council practically adopted a new 
and unwritten bye-law, and unless the applicant can show 
more than usual proficiency in his profession, or occupies 
a good official position, he is invariably relegated to the 
class of Associate, the Council thus classing him with those 
“ who are not necessarily civil engineers by profession.” 
Formerly it was extremely difficult to get transferred from 
one class to the other, as such a case was obviously not 
contemplated by the bye-laws. The application for admis- 
sion into the Institution has to be endorsed by four Members 
and two Associates ; but a proposal for transferring any 
person from one class to another must be subscribed by at 
least ten members. 

Under these circumstances it is not surprising that 
many duly qualified members of the profession abstain 
from joining the Institution until they have reasonable 
grounds for supposing that their claims to be admitted as 
Members will be duly recognised ; while, on the other 
hand, a large number of the juniors have been enrolled 
in the class of Associates, which has become numerically 
the largest class in the Institution. Under these circum- 
stances the Council recommend the formation of a new 
class, the rule for admission to which is proposed to be as 
follows :—‘‘ He shall be more than twenty-five years of 
age; shall (either by pupilage with a civil engineer or 
otherwise) have acquired the requisite knowledge for 
following, and shall be actually engaged in, some of the 
branches defined by the Charter as constituting the pro- 
fession of a Civil Engineer.” The Associates would then 
consist of the class of men for whom provision was made 
originally. The resident members of the new class are to 
pay an annual subscription of three and a-half guineas ; 
non-residents three guineas. The title suggested by the 
Council for these separated members of the Associate 
class, was that of Associate-Member, and at the last an- 
nual meeting of the Institution the report of the Council 
was adopted, “the title of the separated members of the 
Associate class being reserved for future decision.” The 
members of the Institution have accordingly received a 
circular from their secretary requesting them to state their 
views as to the most desirable title for the members of the 
new class, and suggesting one of the foliowing :—“ Asso- 
ciate-Member,” “Junior Member,” “ Graduate-Mem ber,” 
“ Engineer Associate.” The circular concludes by saying, 
“that for weighty and obvious reasons it is not possible to 
change the designation of those who constitute the present 
“ Members,” nor of those who will remain in the class of 
“ Associates” proper ; therefore it becomes indispensable 
to devise a new title. What these “weighty reasons” 
are is not stated, nor have we yet met with anyone to 
whom they are “ obvious.” There is, however, little doubt 
that a new class will be formed with the unfortunate title, 
“ Associate Member,” as the majority of those who 
have the decision in their hands will blindly follow the 
lead given them by the Council. All compound words are 
objectionable as titles, and this one is about the worst of 
those mentioned in the circular to which we have referred. 
One of the principal objects in granting titles to profes- 
sional men, is to enable the public to form some idea of 
their standing in the profession. We fear the day is far 
distant when it will be penal for any man to attach the 
letters C.E. to his name, when he is unauthorised to do so 
by the Institution, and we also fear that few of the public 
understand the difference between a Member and an Asso- 
ciate, especially since engineers in the fullest sense of the 
term, have been driven into the latter class by the action 
of the Council ; but it will be a hopeless task to endeavour 
lo explain the position of an “Associate Member,” or 
of an Assoc. M. Inst. C.E., or a M.LC.E. If we must 
have another class and title, the old title of “Graduate” 
might be revived with advantage; but in our opinion it 
would be far preferable to admit all professional engineers 
into the class of Members, and constitute from the ranks 
of the latter a superior class to be designated by the 
title of “ Fellows,’ who would then be placed on an 
equality with the “Fellows” of many other learned societies. 
It might be desirable to make the rules for admission into 
the rank of “Fellows” more stringent than those now 
regulating the admission of Members, and to relax the 
latter to facilitate the admission of those juniors who have 
been forced into the Associate class. It may be also 


desirable, to avoid bad feeling, to confer the higher title 
upon all existing Members, for it should be borne in mind 
that such an Institution as this may be expected to endure 
for all time, while before long the existing Members will 
be no more; and it is to be hoped that in reorganising the 
Institution futurity and not the present will receive the 
most serious consideration. But is it not worth while to 








220 


THE ENGINEER. 





Marcu 80, 1877. 





re — Se = 


consider whether a new class is really needed at all? The 
definition of a civil engineer, as given in the Charter of 
the Institution, evidently considered most of those men 
to be civil engineers who by usage have, during the past 
thirty years, become known as mechanical engineers. It 
is very well understood, however, that it is difficult to 
say where the one branch of engineering begins and 
the other leaves off, they pass insensibly the one into 
the other; but those who practice either, are civil 
engineers within the meaning of the Charter. It has 
become usual to consider that engineer who makes the 
embankments and cuttings for a railway, and similar 
works for water supply, a civil engineer; and the engineer 
who designs the locomotives, rolling stock, and signal 
arrangements, and the pumping engines and machinery, 
for the same works, a mechanical engineer, and of this 
latter class the larger number of engineer Associates 
consist. Now, as we have said, both these were, in the 
Charter of the Institution, defined as civil engineers. By 
adhering, therefore, to the Charter, and admitting as 
Members those of the Associates who are really qualified 
engineers, there would be no necessity whatever for 
making a new class. 


THE TOPOGRAPHY YORK, 

THERE is good reason to believe that the Ordnance 
Survey of Great Britain and Ireland will be,when finished, 
the most complete of the kind in existence. At this 
moment it very nearly approaches perfection. At the 
other end of the scale must assuredly be placed the 
information available concerning the State of New York, 
as set forth by existing maps. We have before us a report 
issued by a Board of Commissioners of the State Survey— 
that is, in other words, a Select Committee on surveys 
—which contains statements which will take not a few 
individuals by surprise on both sides of the Atlantic. 
It appears, indeed, almost incredible that a wealthy State 
like New York could have rested content for years with 
the apology for a survey which alone has been available for 
a hundred important purposes. We find ourselves intro- 
duced to anew aid to fraud and peculation which we 
imagine has heretofore been undreamt of; and at every 
turn we are brought face to face with the fact that for any 
useful purposes no survey of the State of New York exists. 
The Commissioners supply some remarkable instances of 
the evil effects of a total ignorance of the topography of a 
country. United States law-makers, knowing no better, 
assumed thut a part of the territory through which the 
Union Pacific Railroad was to pass was covered by the 

tocky Mountains, whereas the district in question was 
really a gently rolling plain. The railway company were 
to receive a double subsidy for mountainous districts, and 
they, we need not say, took no trouble to undeceive the 
Government, who accordingly paid over £6000 a mile to 
the company instead of about half as much! But an 
isolated case like this is as nothing to the wholesale indirect 
frauds which, rightly or wrongly, are attributed by the 
Commissioners to the absence of accurate maps. Lest 
we should be accused of exaggeration, we shall let the 
report before us speak for itself. The officers of the 
survey found, indeed, at the outset, in intercourse with 
the people in those sections which were visited, that there 
were evils growing out of the prevailing ignorance with 
regard to the topography of the State, which exceeded 
anything before suspected. “We learned,” say the Com- 
missioners, “that large numbers of our citizens, a greater 
proportion of whom were women, and persons dependent 
upon small estates, had been induced to invest their pro- 
perty in railroad stocks or bonds which had proved to be 
of little or no value, and that these investments were 
made upon solicitations and statements which would not 
have been listened to if the maps and surveys of New 
York had given any idea of the character of its surface. 
If these maps had shown our people the relative heights 
and positions of our hills and valleys, and the natural 
channels of commerce, they could not have been induced 
to invest their money in projects so placed that failure 
was inevitable. In order to understand how our people 
have lost many millions of dollars in this way, and how 
that class of small property owners have been induced by 
the hope of increasing their slender income, to invest 
in them, we must bear in mind the system upon which 
most of these railroads have been built. They have 
usually been started by persons or communities desirous 
of getting access to markets. Companies are organised 
by interested persons, who, beyond their own subscriptions, 
induce the towns along the contemplated routes to aid 
their projects by the issuing of bonds, or other methods, 
which will give their enterprise pecuniary credit. The 
active managers and contractors, in determining upon 
their routes, have been governed not so much by their 
natural advantages as. by the amounts which would be 
offered by different towns as an inducement to take them 
in the line of their road. Engineers and contractors are 
ready to show that the roads can be built on the lines 
desired, but do not advise the public, and in most cases do 
not themselves know that the grades and other drawbacks 
involve the bankruptcy and ruin of the project. A class 
of men find their advantage in such works, regardless of 
the results to the public or the stockholder. The bonds 
and stocks are pressed upon the market on tempting 
terms, promising large interests or dividends, and those 
who are usually misled are of that class who can least 
afford to lose the money thus drawn from them. Through- 
out every part of our State the number of persons who 
are reduced to want from this cause exceeds what any one 
would imagine who has not looked into the list of the 
holders of the stock and bonds of bankrupt railroads. 
Had there been but a fair knowledge of the hills and 
valleys of our State, these disasters never could have 
happened. Our citizens would have been protected against 
rec:.less or fraudulent enterprises, as the people of England 
or of Switzerland are protected, by maps and surveys 
which show at a glance the character of the country, and 
to which it is their practice to refer whenever they are 
solicited to invest in this class of public improvements. 
We have already discovered several instances where roads 
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have been carried over hills at a ruinous cost, not only of | “list” scale of undeviating application, should have been 


construction but of operation, where valleys might have 
been followed at comparatively small expense, and which 
would have furnished a larger and more profitable traffic. 
When the survey of this State is completed, the enormous 
losses which its citizens have suffered from the blind way 
in which some of our roads have been laid out, and from 
the opportunity which the public ignorance of our State 
has given to designing men to wrong the ill-informed, will 
excite the astonishment of our people. We are confident 
that the loss amounts to not less than 40,000,000 dols.” 
Not only is it certain that there never existed anything 
fairly resembling a good topographical survey of the State 
of New York, but it would appear that it is now almost 
impossible to make use of such a survey as did exist. The 
old landmarks are gone or rapidly passing away over 
much of the State, and this is indeed not remarkable 
when we consider the nature of the materials made to do 
duty as bench marks. 





Thus, the north-west corner of | 


Albany County was originally marked by a dead hemlock | 


tree. This disappeared years ago, and nothing remains to 
indicate the spot where it stood. Mr. Dorn, one of the 
oldest surveyors in Schenectady, states that of sixty 
original marks which he remembers to have existed in a 
line ten miles long, only four now remain. No mark 
whatever remains to show the line between Otsego and 
Schoharie counties, and several farms are claimed by both 
to the great annoyance of the owners, who seem to have 
to pay two sets of taxes. The original north-east corner 
of Montgomerie County was marked by a stake ina 
cultivated field. We feel no surprise that under such 
conditions a good deal of uncertainty exists as to pro- 
prietorship in certain localities; and once placed in 
possession of such facts as those we have just recorded con- 
cerning bench marks, weare prepared to hear with equanimity 
that- on the best existing map so important a town as 


| the men. 


Buffalo is placed about three miles from its true position. | 
Ogdensburgh is half a-mile, Syracuse a mile and a-half, | 


and Plattsburg three miles wrong on the map. Lake 


Champlain is laid down from surveys made before the 


revolution, and distances on or about it are simply 
chaotic. No wonder the Commissioners say, “The maps 
of New York we find worse than those of any other 
civilised country of equal wealth.” 

For these evils the Commissioners propose a very modest 
remedy. They ask for nothing akin to our splendid Ord- 
nance Survey, but simply an accurate triangulation of the 
State, by which means the distance and position of points 
ten or fifteen miles apart can be exactly determined. This 
system of points will form the principal triangulation of 
the State Survey, and every effort will be made to set it 
out with minute accuracy. The bench marks to be 
adopted, however, find no favour in our eyes. They are to 


consist of stones squared and fixed in the ground, and each | 


bearing the number of the station. As a check on these 
stones, an earthen vessel of peculiar shape is to be buried 
beneath each at a depth below the range of front. It 
urged that if the stone be removed or broken the earthen 
vessel can be easily found ; but all experience goes to show 
that the chances are a hundred to one that it would be 
shattered to pieces during the search for it. It would be 
much better to bury a small cube of stone marked with 
such figures as might be desirable. As for the cost of the 
proposed survey, that, we are informed, will amount to not 
more than 20,000 dols. a year for ten years. Considering 
the deplorable condition into which topographical informa- 
tion has fallen in the State of New York, we venture to 
think that it would on the whole pay in the long run, if 
the State voted money enough at once and enabled the 
Commissioners to finish the work in, say, three years. 


is 





THE BESSEMER, 


Tuis vessel has lately undergone considerable alteration. The 
swinging cabin has been taken out, and the low ends fore and 
aft built up level with the upper deck. The extra internal 
capacity thus gained has been appropriated at one end to a 
second-class cabin, and at the other to the accommodation of the 
officers, crew, &c. The original steering gear has been taken out 
and Brotherhood’s new gear put in in its place. A trial took 
place off Great Grimsby on Monday, when it was found that 
with 130 tons of coal on board the vessel made about 15 knots 
an hour. As, however, she was only worked up to 25 lb. pressure 
of steam, doubtless a greater speed will yet be obtained. The 
new steering gear was found to be rather too powerful, but this 
Mr. Brotherhood explained could be easily remedied. The ship, 
however, answered her helm readily. Though not much sea, 
there was a very considerable swell on, so that the steadiness of 


the Bessemer was severely tested. She did not, however, roll to | 


any great extent, probably owing to the large bilge keela— 
2ft. 6in. in depth—with which she is fitted. 


THE THETIS. 

Her Masesty’s ship Thetis has undergone some peril, and 
met with an aceident of an unusual character. In the navy 
machinery catastrophes of all kinds abound, and it is to the 
credit of the ship that she should have given the world some- 
thing new in this direction. It appears that the Thetis, running 
home from Port Said in a tolerably crowded marine highway, 
succeeded in partially getting rid of her screw propeller—that is 
to say, it came off the shaft and stuck in the screw aperture 
instead of going straight to the bottom. In the language of 
rowing men, it became a passenger. This feat accomplished, the 
Thetis next proceeded to perform one of still more startling 
dimensions. She so effectually hid herself, that for twenty-five 
days no one could find her, and as she had started with six days’ 
provisions only, it is clear that during the latter portion of her 
voyage nothing very eatable was left on board. A whole host of 
questions rise up at this point and demand answers. Why did 
the screw come off the shaft? How did the ship conceal herself 
for twenty-five days in a comparatively populous sea! Why did 
not the Thetis make for some port under sail? Many more 
questions might be asked, but we venture to think that if those 
we have put are repeated in the House of Commons, some good 
may be done. At all events, we may learn something as to the 
utility of “ masts and spars” in her Majesty’s navy and in a breeze. 


PAYING WORKMEN. 


Tre sensible movement for paying artisans, handicraftsmen, 
and other skilled operatives according to their relative trade 
worth, and not upon a uniformly dead level of a “tonnage” or a 


encouraged by the expressed opinions of the new President of 
the Iron and Steel Institute ; and it promises to make some 
headway in the iron trade. Mr, George Adams, proprietor of 
the Mars Ironworks, Ettingshall, near Wolverhampton, is 
recognised in his district as one of the most practical men of his 
order, He is conversant with all the details of a forge and mill, 
and in the capacity of manager has aforetime had abundant 
experience of the diversified capabilities of the working iron- 
maker, Speaking last Saturday at an annual meeting of the 
South Staffordshire and East Worcestershire Mill and Forge 
Managers’ Association, he recommended the members to do their 
best to get the system into operation at their respective works, 
Correctly he instanced that, though all puddlers were paid so 
much per ton upon the puddled bar, yet one puddler was not as 
another; on the contrary, that there were few branches of 
industry in which the worth of the workman more widely varied, 
Two puddlers might bring out the same weight ; but uniformity 
in weight by no means meant uniformity in merit. In truth, 
that it was possible for less weight to be more economical to 
the ironmaster than the greater weight, which was occasionally 
secured at a sacrifice of the workable condition of the furnace, 
It would be easy, he urged, to assess the value of the labour of 
puddlers and other ironworkers, who should be engaged indi- 
vidually and individually assessed. More profit would follow 
upon such a plan than by increasing workmen's hours, which 
Mr. Adams did not advocate, That payment by merit must be 
taken up his experience in fighting against the competition of 
selgian ironmasters assured him. Mr, Adams having posted a 
notice at his works, by which he discharges all his hands, will 
have an opportunity of acting upon the advice which he here 
tenders, The obvious difficulty about the matter lies in valuing 
Not only will they be certain to estimate their worth 
at more than their employers may consider fair, but each man 
will rate himself at more than his fellows, and thus endless 
disputes will be set on foot. The theory of the scheme is 
admirable, and Mr. Adams will deserve good things if he can 
succeed in reducing his theory to practice, 


ACCIDENTS IN THE 
STATES. 


Ovr American contemporary the Railroad (azette supplies more 
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| accurate and detailed information regarding railway accidents in 











the United States than any other publication with which we are 
acquainted. Ina recent impression the following tabular state- 
ment, which possesses some general interest, was published. The 
classification of American railway accidents of each of the past 
four years according to their nature or causes gives the folldwing 
results : 

COLLISIONS : 1876. 


1878. 








ear . 159 l4l 131.87 
Butting 94 104 87 - 102 
Crossing oe te ee 15 18 .. 19 - 81 
Unknown .. .. «2 oo os ll 15 .. 2 72 

DERAILMEN TS. 
Unexplained 185 +. 218 315 
Broken rail oo oe co oe ee BO ice 43 lll 
Misplaced switch 89 67 ». 72 
Cattle on track.. 46. « 45 . 64 
Wash-out Lon 40 10 e 
Loose or spread rails 43 16 - 
ee ee eC o 8 os 21 
Accidental obstruction... .. .. 36 51 - €@ 
Snow orice ontrack .. .. 16 ae 9 
Broken wheel... . ee 22 20 . % 
Broken bridge or trestle 20 33 o 
Malicious obstruction ll 22. ll 
OOO EEROK 2. 0c 90. ce se. 20 Bt 7 
Broken or defective switch... .. 4 .. 15 -m & 10 
Land alide.. .. . etegheen @ ll _ ° - 
Broken or defective joint 1 Beisehh ws 8 
Broken or defective frog 3 s O.:% 4 
Pee re na 2 7 - . = 
Rail removed or displaced... .. 7 .. 8. Vilss 
Broken parallel or connecting rod — .. Sua = « _ 
In making flying shunt as 6s 2 ° 4 cc mm i’. _ 
Failure of coupling or draw-bar.. 1 .. & i 7 «oe 8 
Broken car OTe a B 2. 3 _ . = 
Runaway engine .. .. =~ 3 L os 6 
Runhing through siding 6 3. 3 5 8 
Loose wheel .. .. «. & 3. Sas Py 
Open draw-bridge .. B06 2 a 4 
Se CE on. on as. e@., \d0 4. ce 2 a3) ws 7 
Fall of brake or brake-beam _—-_. = iui ob 9 
Careless stopping or sturting .. — .. — 3. « 3 
Overloadingcar .. .. «1 «. 1 = 3s wo = 
Bad switching ay _ oo 2 wo = 
Run over man 62 ce 69 _ - — = 
Flood over track -- _ — 2 
Others (one each) 1 D. ec Bu. ae 7 
ACCIDENTS WITHOUT COLLISION OR DERAILMENT : 

Boiler and cylinder explosions .. 22 29. 1 . 9 
Broken parallelorconnectingrod 7 .. 4... 8 . Il 
eee GMS <. es 3c es 80 8 13 —-_ « = 
Cars burnt while running | wile td 16 - 2 
Broken tire ° . — 9 _- - 
Broken crank-pin — ss 2 cand - 

Flue collapsed .. .. .. «1 «2 = 1 4 . 
Other breakage of rolling stock.. 4 6.0. DB wo 
Steam chest explosion .. .. .. — .« —-. 2 ww — 

Flue plug blown out .. .. — - = - 
Failure of bridge ortrestle.. .. — _ 2 _ 
Mass falling on runningtrain .. 1... — 2 2 
Accidental obstruction .. co — 0s = c¢ “ioe, I 
Malicious obstruction... .. .. 1 se — «ss — oe 3 
Unknown... .. . woo = -- 9 
Totals... .. «sc oe ve O88 1201 980 1283 

RECAPITULATION, 

1876 . 1874. 1873. 
Ce a OES 279 78 4. 260 392 
Derailments .. .. «. o 655 840 .. 654 .. 815 
Other accidents... ee 48 83 CG .. %% 
ee ee 1201 980 1283 
Average number per day . 2°69 $29 ..208 .. 3°51 


The record of 1876 is more like that of 1874 than any other. Both 
years had a mild winter, and the accidents resulting from broken 
rails were comnparatively few. Of the derailments for which causes 
are assigned, the percentage due to each of the chief causes was as 
follows in the several years : 


1876. 1875. 1874. 1872. 
Broken rail .. .. 106 .. 178 .. OD .. 232 
Misplaced switch 189 .. 131 .. 154 144 
Cattle on track OT.» Oa s me 10°8 
Wash-but .. .. .. 85 . & Uti , Be ee 
Loose or spread rails 92 O6iie (OF) 06:1 59D 
Brokenaxle .. .. .. 81 OS. .>0. 68 icc.) Sa 
Accidental obstruction... .. 77 .. 60 .. 117 .. 88 
Broken wheel .. -- oe 47 . 68 . 46 . 52 








THE Portsmouth Times anviounces authoritatively that the Ad- 
miralty intend to make fifty promotions of engine room artificers to 
the rank of chief engine-room artificers immediately. According to 
the Admiralty regulations for these appointments, only such engine- 
room artificers as have been in the service for ten years are, under 
ordinary circumstances, eligible for promotion to the rank, and 
as the first entry of these artificers took place as recently as within 
the past nine years, fears have naturally been felt that there would 
be much delay in making appointments to the new rating. 
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INSTITUTION OF NAVAL ARCHITSCTS. 


On Thursday evening, the 22nd inst., the President, Lord 
Hampton, again presided. . 

The first paper read was ‘‘ On the Lengthening of the Steamship 
Poonah,” by E. de Rusett. ‘This was an elaborate and fully illus- 
trated paper, describing a process well known to naval architects 
in the present day. Much of its interest was lost, however, owing 
to the fact that the author did not supply any precise figures as 
to the cost of the alterations. In the discussion which followed— 

Mr. Galloway said the work described in the paper had 
apparently been done very efficiently. There could be no doubt as 
to the advantage resulting from the use of compound engines, 
and he had devised a plan by which all those advantages would be 
secured in connection with existing boilers and engines, without the 
expense of using compound engines. 

fr. Denny said that looking at the results in a re commer- 
cial spirit, while befitting such a company as the Peninsular and 
Oriental, had led the author a little astray in the matter of 
yutting down the saving due to the compound engines and that 
due to lengthening. Primd facie he did not think any one would 
say that lengthening a ship would diminish the resistance, and 
therefore it would have been better if the Poonah, after the 
alteration, had been subjected to a series of progressive trials, as 
he understood all the Peninsular and Oriental Company’s vessels 
were when they were first built. Mr. E. de Rusett had not touched 
upon one feature of the question of economy, as he had not stated 
the cost of the lengthening, which was a most important point 
when considering the benefit to be obtained. Without those 
figures no one could say whether the extra accommodation would 
be sufficient to pay for the extra expense, or whether it would not 
have been possible to have built an entirely new ship with the 
same money, or a very little more. He wished also to know the 
increased dead weight capacity of the ship. Mr. Rusett’s way of 
managing the sheer was most creditable to him, and showed a 
freedom from prejudice and a quickness of resource which was 
most commendable, 

Mr. Liggins said a company occupying the position of the 
Peninsular and Oriental might be expected to look at such questions 
from a point of view somewhat different from that of commercial 
advantage. He knew of a naval officer who had gone out to China 
with his family in a French steamer, because they dreaded the long 
and narrow ships of the Peninsular and Oriental. It was a 
notorious fact that these long ships were exceedingly dangerous 
and very uncomfortable. Several underwriters had been ruined by 
their losses on such vessels as were first built for the passage of 
the Suez Canal. One ocean steamer on the North Atlantic route 
lost, in one voyage, eighteen men, who were washed overboard ; 
and another ship belonging to the same company was left by the 
whole of the crew at New York, on account of her dangerous 
character, and her inability to withstand heavy seas, Though such 
long vessels might be more remunerative to a company, it was a 
notorious fact that they were not so good as shorter vessels, regard- 
ing them simply as sea-going ships. The finest ocean steamers 
had not such great length in proportion to the width, and he re- 
garded the increased length as a fatal error, There were no more 
skilfully designed vessels in the world then the English yachts; 
none of them adopted the plan of extreme length, and the result 
was that the loss at sea of such yachts by stress of weather was a 
thing unheard of. 

The President conveyed the thanks of the meeting to Mr. de Rusett 
for his valuable paper. He had listened attentively to the remarks 
which had been made, and it seemed to him that they did not 
materially affect the statements made by the author. It had been 
said with great truth that ships might be too long and narrow, 
but that was no reason why the ship that was too short might not 
be lengthened. Even with his limited experience he had been 
constantly in the habit of hearing owners say, ‘‘ You have no idea 
how my ship has been improved since I have lengthened her so 
many feet.” In this, as in almost everything else, the middle 
course should be arrived at, for he was convinced that vessels 
might frequently be beneficially lengthened, provided they were 
not lengthened too much. The Poonah was now about nine beams 
long, and he very much doubted if the mere fact of making a 
vessel nine beams was any proof that she was dangerous. The 
lengthening of the Poonah appeared to have been carried out by a 
very ingenious and excellent process, 

Mr. De Rusett, in reply, said he was not permitted to give any 
figures as to the cost or the profits, He could not at present give 
the dead weight, but would supply it to the Journal. With 
regard to Mr. Liggins’ comments on the length of ships, the 
Poonah had a very long overhanging clipper head, and the length 
given in the paper was a good way beyond the water-line. All 
sresent must have heard of ships of ten, eleven, or twelve beams ; 
in fact, there were ten beam ships in the Peninsular and Oriental 
service which behaved perfectly well at sea, Of course, such 
vessels required a great deal of rudder, but the captains spoke of 
them as splendid sea boats, and the Poonah, since her alteration, 
pitched and rolled less than before. The lengthening had there- 
fore improved her as a sea-going ship. She showed no signs of 
straining, carried a great deal more, and was more comfortable to 
the passengers. He would very much like to know what propor- 
tion of length to width made a ship dangerous, when she was 
properly built and well put together. In building long ships 
more care must be taken than in the old beamy water-bruisers, 

The next paper was “ On the Self-trimming Screw Collier,” by 
Mr, W. Denton, which paper sapereen in our last impression. 

Mr. Martell said, owing to the loss of one of these ships, no 
doubt the confidence of the underwriters in them had been very 
seriously isoperilled ; but he believed the vessel had no between 
boards fitted to prevent the cargo shifting. If they were so fitted, 
and made of proper proportions, he believed they might be sailed 
as safely as the ordinary form. 

The meeting then adjourned until Friday, when a paper by Mr. 
N. Barnaby, ‘On the Fighting Power of the Merchant Ship in 
Naval Warfare,” was read. This paper we published last week. 
In the discussion which followed— 

Mr. Martell said that formerly the rules of Lloyd’s Register 
required the midship bulkhead to be extended to the upper deck, 
The cause of the alteration in the rule, admitting of their stopping 
at the middle deck, was entirely owing to the Board of Trade. 
Shipowners found when they chartered their ships to carry troops, 
that the Government Surveyor would not pass the ship unless the 
whole space between decks wasclear. The consequence was, rather 
than give up this employment, shipowners positively refused to 
class their ships according to the requirements of Lloyd's rules, 
and discontinued carrying bulkheads above the middle deck. He 
was exceedingly pleased to see that the Admiralty were going in 
the direction indicated by Mr. Barnaby, because it was a great 
source of safety, and they said Lloyd’s would be delighted to follow 
the Admiralty in the matter, and insist on its being done in all 
classed ships. 

Captain Welch said that if it was proposed to put two 64- 
pounders in the bow and two in the stern of the vessel, the ques- 
tion of strength would have to be very seriously considered before 
that could be carried out. 

Mr. Wigram said they must all feel very much indebted to Mr. 

3arnaby for his able paper. The statement that there were not 
more than 300 mapmpaaye possessing a speed of 12 knots an hour 
was quite the extreme, because his own experience, with regard to 
statistics he had from time to time collected of actual fast voyages 
of ships, led him to believe that a speed of from 10 to 104 knots was 
quite the extreme average of most merchant ships, except, of 
course, ships employed in the mail service. Even the Peninsular 
and Oriental vessels did not average more than 104 to 11 knots for 
the whole voyage. Of course on a trial a vessel could be driven 
faster, hut the speed must be taken from port to port. In 
Australian voyages a speed of 94, 10, to 104 knots was the extreme, 
He was not prepared for the statement put forward, that so many 
of the merchant ships were partially unsinkable ; that so many of 





their compartments were water-tight, that if one was filled the 
others would float the ship. No doubt that was taken from ealcu- 
lation, but his own experience led him to conclude that such had 
not been the case. Mr. Barnaby had scarcely considered that the 





of the country might be in one department. Certainly it had a 
more natural relation to the Admiralty than to the management 


of railways and things of that kind. One thing was quite certain, 
and that was, that any difficulty which might have emanated from 


bulkheads of merchant ships were not made absolutely water- | the Board of Trade would be surmounted when it had to encounter 


| 


tight ; what were generally called ‘‘ water-tight” bulkheads were | the wishes of the Admiralty in a matter of that kind, and especially 


very slightly water-tight. The great difficulty of bringing merchant | 
ships into action as a fighting power remained. In this paragraph : | 
‘The appreciation of this fact on the part of the shipowners should | 
produce gradually a still closer approximation, so far as it can be | 
made consistently with success in commercial pursuits,” If they | 
went further than they had now done, they would interfere ex- 
tremely with the commercial pursuits for which the vessels are | 
designed, and therefore they could not get shipowners to carry out 
this idea. 

Mr, Liggins said long before the report of the committee of the | 
Admiralty in 1858, one of the first contracts, entered into by a 
large ocean steamship company, was that of the Royal Mail West | 
India Steamship Company, and one of the requirements of the | 
Admiralty and Post-office was that the ships should be built of | 
sufficient strength to carry guns. The result was a very serious | 
loss to the proprietors, who were put to an extra expense for an | 
unnecessary purpose, The ships all did good work in the Crimean 
war; but looking to the future in the light of the past, shipowners 
would fight very shy of being at any extra expense for the chance | 
of their ship being made adaptable to the purpose of assisting in 
warfare. He was by no means sure that if ships were so built and 
fitted, there would be the means of utilising them. It was some- | 
times stated in the papers that ships of the Royal Navy had a | 
difficulty in getting seamen, and unless they had seamen gunners 


; under no degree of responsibility to carry 


| from the Admiralty. 


so when they found one of the most important features asked for 
by the Admiralty had actually been in existence and had the 
approval of Lloyd’s, and when Lloyd’s chief surveyor told them 
they would be very glad to re-establish that consideration. These 
were not only justifications for bringing forward this question, but 
very strong encouragements to believe that great good might result 
from it. They had got this length, that the great shipowners 
agreed to make certain improvements in their bulkheads, and Mr. 
Barnaby had proposed certain things with regard to the armaments. 
The next step to be taken was, that gentlemen about to build 
large and important mercantile marine vessels, might submit 
their plans to the Admiralty in order that any suggestions 
might be made, which, in the first place, should be dealt 
with merely as suggestions, and which the owners would be 
out. But there 
were certain other things which the owners would be willing 
to do in certain first-class vessels without any remuneration 
For instance, an altered disposition of 
beams to suit the reception of the armament might very well be 


| made without imposing any expense upon the owner, because they 


well trained beforehand to put on these ships, of what earthly use | 
would the 68-pounders be? No gun that would be of any practi- | 
cable service against an enemy’s ships would be of any use unless | 


men were on board trained and ready to use them. They al) knew 


their ships were foreigners, and might not b - available in case of 


most compact for the engines themselves, but the merchant ship- 
owner had to recollect that he required every foot of space that 
could be obtained for cargo, and therefore the perpendicular form 
for engines instead of the horizontal was necessary. No doubt 
the question of their exposure to shot was a very serious one, and 
with regard to the coal protection existing in every ship, it did some- 
times happen that the coal was not there. They had seen within 
the last few days a very important ship of her Majesty’s navy, con- 
structed no doubt wit oa bunkers on each side of her engines, 
but she was broken down 200 miles from land, short of coal; 
therefore it might be taken for granted that there was no coal there 
to resist the shot that might be sent by an enemy. 

Mr. Barnaby : It was a disabled screw. 

Mr. Liggins: Then the report in the newspapers was incorrect ; 
a disabled screw was a thing all ships were liable to. He thought 
a merchant shipowner would hesitate very considerably before he 
could afford to give up more space for engines, so as to get them 
completly under the water line, and make his ship sufficiently 
strong to carry 64-pounders. 

Sir Spencer Robinson said he should be very sorry to allow the 
very excellent paper Mr. Barnaby had read to pass without some 
observation. 1t pointed in a very distinct manner to a want he 
had long felt. No greater difficulty had ever occurred to those 
who had been concerned in naval construction, or who had any- 
thing to do with naval administration, that that of protecting 
merchant ships at sea. The difficulty of protecting trade had occu- 
pied every one’s attention, and the problem was as far off solution 
asever, If it were possible to bring Mr. Barnaby’s ideas into 
practice, and merchant ships could be taught to take care of them- 
selves and not depend upon the navy, they would have solved one 
very great difficulty which always presented itself, as to the 
enormous amount of armed shipping required to protect their 
trade. The protection of her commerce was to England a matter of 
vital importance. Other countries might go without commerce, 
but England without trade must starve and die. They must there- 
fore, in the event of war, be prepared to protect the trade which 
gave them life and wealth, and the power that the nation and 
country ought to have. Yet, with very trifling alteration, some of 
the very best class of steamships, of high speed and large coal 
carrying power, could be made capable of carrying such an 
armament as would provide them from attacks by vessels 
of a similar class, and a great advantage would be gained. 
A man-of-war would defeat under almost all circumstances any- 
thing that a merchant ship could do against it, and an un- 
armoured man-of-war would defeat the very best merchant ship 
that could be constructed. But the attacks made upon their com- 
merce need not be made by men-of-war ; it might, and very likely 
would, be made by the very class of vessels Mr. Barnaby had 
described—fast steamers, lightly built, with very light armament, 
great powers of coal endurance, and considerable speed. Many 
nations might, unhappily, be at war with England, and possess 
vessels of that kind, and he had never yet been able to realise 
in his own mind how England could possibly protect her merchant 
ships upon the sea by any number of light-armed and swift ships 
against the attacks of such enemies. He had listened with great 
attention to the obgervations made as to the expense of the struc- 
tural strength that would be required to enable Mr. Barnaby’s 
o. to be carried into effect. It was easy enough to bring an 
objection against a particular scheme, where those objections could 
be met and got over, and he believed the patriotism of ship- 
builders was quite equal to the work of devising means by which 
in very large measure these ships should be made capable of 
defending themselves against the attacks of ships like themselves. 
The objection he had heard as to structural strength, or the diffi- 
culty of manning them, with partly-trained engineers on board, 
was insufficient to do away with the proposition Mr. Barnaby 
had laid before them, and which he felt persuaded the naval 
administration of the country would carry toa successful result. 

Mr, E. J. Reed, M.P., said the paper came before the Institution 
in a very important form. Oue paragraph stated that the First 
Lord of the Admiralty had been disposed to push the inquiry into 
this question further than it had been carried, and the Director of 
Naval Construction was himself the author of the paper. The 
question, therefore of reconsidering the value of the mercantile 
marine in war came before them under the most important auspices 
possible. That being the case, and as it emanated from gentlemen 
who knew as well as any of them the past history of this question, 
they were bound to consider it from the present point of view. It 
also had a further claim. There was nothing whatever in Mr. 
Barnaby’s paper to indicate any desire on the part of the Admiralty 
to re-establish the old and vicious system of subsidising a limited 
number of ships on certain conditions. The proposal was this :— 
They had taken a survey of the mercantile marine as it actually 
existed, and the very first step had been to find out in what 
respects those ships fell short of certain requirements. They had 
not stopped there, because Mr. Barnaby stated that the Admiralty 
had discovered certain deficiencies in cc tion with the bulk- 
heads, and also that the great shipowners had gladly acceded to 
the wishes of the Admiralty with regard to the improvement of 
the bulkheads of these merchant vessels. They had also been told 
another very remarkable thing, and one with which he entirely 
agreed, viz., that it had been a department of the Government 
which in the past had rather interfered with the progress of this 
question. He could well believe, knowing what he did of the Board 
of Trade, that the board could interpose in an improper manner 
to interfere with an important question of that kind. After what 
Mr. Martell had told them, which was undoubtedly historically true, 
they would some day have to consider whether the naval depart- 
ment of the Board of Trade should not be amalgamated with the 
Admiralty, so that the whole naval architecture and marine work 
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| chose to embody their requirements. 
such a contingency occurring as was indicated in the paper. With | 
regard to the engines being all below the water, the Government | and careful spirit in which the Admiralty seemed to be dealing 
could spare the space in the ships to put them ina form not the | 








| all knew the use of iron in shipbuilding furnished the means of 


getting strength in various ways, and of accomplishing several 
objects in accomplishing one, and it was quite likely the peculiar 
arrangements of merchant ships might be modified without 
additional expense, so as to better adapt them for the reception of 
an armament than they are now. And he believed a day would 
come when another step could be taken, and that was that for the 


| very moderate suggestions made by the Admiralty with reference 
there was great difficulty in getting seamen of any kind, British | 
seamen particularly; for a large proportion of the men who manned | 


to vessels, they would be perfectly willing to pay—not to a class of 
subsidised vessels, but to any and every vessel the owner of which 
That was a very serious 
proposal, but if the matter was approached in the very temperate 


with it, it might lead to useful results. He wished to inquire 
whether Mr. Barnaby had given any consideration with reference to 
the stability of these vessels, because the question must arise in a 
prominent form when he proposed to substitute weights on the 
upper deck for weights in the hold which those ships were 
accustomed to carry. With regard to the use which might be 
made of these vessels in war time, the power of moving a number 
of ships by means of one was too much lost sight of in these 
matters. A notable instance came to his notice not very long ago. 


| In going up the Indian seas the Volage took two or three of the 


frigates in tow, and towed them for several hundred miles at a 
very low expenditire of fuel in calm weather. Ships had to be 
got across the ocean very often in calm weather, and he believed 
vessels of that kind with reasonable adaptations to self-defence 
might do very great things in war time in the way of assisting 
merchantmen over the sea by towing under favourable conditions. 
He believed this paper was one of immense importance ; it came 
to them under very high auspices, and he hoped it would be 
carried out and result in important national advantages. 

Mr. Samuda said he quite agreed with the observations made by 
Mr. Reed as to the importance of the paper. He also agreed with 
Mr. Barnaby in the desire which the paper expressed all the way 
through to explain the best modes of dealing with this large mass 
of merchant ships in making them offensive ships of war. But he 
conceived there were reasons which ought to make them altogether 
disregard the possibility of using them in that direction. The 
conclusions to be come to from the paper might be that they had 
no right to hang by and to depend on the use of these vessels in 
substitution for vessels of the Imperial navy for the purposes of 
offensive warfare—and there could be no greater mistake than ;to 
do so— whilst it was most desirable that these vessels should be 
looked upon from the defensive point of view which had been so 
well described by Mr. Barnaby. It would be a great misfortune 
and mistake to trust to them for anything more, and for the follow- 
ing reasons, namely: very few probably were aware how absolutely 
dependent they were throughout the whole country on these vessels 
being maintained generally at their old work to enable the people 
to be fed. They could not live four months without having 
food brought to them, as it was brought by a very large quantity 
of these vessels throughout the whole globe. Then they must con- 
sider the enormous number of these vessels which they were 
obliged to take away during any foreign war, for the purpose of 
transport of troops, of ammunition, stores, and things of that sort. 
A thousand vessels were employed at the time of the Crimean war, 
and they were not found sufficient as auxiliaries or assistants to the 
Government in carrying forward its operations. He very much 
agreed with what Mr. Wigram had said, that it would be found 
practically impossible in a commercial point of view to be able so 
to subdivide the holds of the ships that they could have the con- 
ditions Mr. Barnaby thought would be so easily maintained, viz., 
of making every vessel equally useful for commercial purposes, and 
yet so constructed that the holds should be small enough that if 
one was broached in they would yet be able to keep the 
ship afloat. They had seen the difficulty even in ships of the 
navy of doing it effectually. In the case of the Vanguard, 
if they could have accomplished perfectly the shutting of the bulk- 
head doors it might have been just sufficient to have saved the 
ship. But practically it did not do so, and when they saw the 
difficulty that existed there, knowing the difficulty that must exist 
in cutting up the cargo holds to the extent they would have to be 
cut up, he did not think they would be able to carry it out practi- 
cally. All that Mr. Barnaby had said was most useful and advis- 
able with regard to protecting vessels in the way he proposed, 
so as to cover the machinery where it projected above the water, 
and to cause their self-defensive vessels to carry on their work 
generally; but as to making use of ther for the purposes of convoy 
he did not believe they would be useful at all. They must rely 
wholly and solely upon the Government for vessels for that portion 
of the offensive work which that paper would relegate to those large 
merchant steamers. He believed the merchant steamers might be 
most useful if they carried very long guns, and never attempted to 
fight but at long range, but they might discard altogether the hope 
of converting them into offensive ships of war. 

Captain Bedford Pim, M.P., wished to say a few words from a 
seaman’s point of view. He had taken a good deal of trouble to 
inquire into the nature of their merchant ships, and had sailed a 
great many of them. He held in his hand a model of a merchant 
ship of the present day, the length being nine times the beam, and 
as they knew, that was often exceeded, He would ask any sailor 
whether, when the ship had run out the best part of her coals, she 
would not at once capsize from the mere weight of the two 64- 
pounders at her bow and stern? He did not believe there was a 
single merchant steamer in the mercantile marine of this country 
that was capable of being of the slightest use in war in carrying 
guns, to say nothing of the structure of midships, because the 
inordinate proportions of length to beam made the ship 
very weak. She was unable to carry sail power, and with any 
accident to the screw in a heavy gale of wind she would go down 
like a stone. This was a matter of very serious importance. He 
was glad to hear the remarks made by Mr. Samuda, although his 
figures were slightly wrong. He said we never had more than four 
months’ provisions in this little island of ours, but the real fact 
was they never had more than two menths’ provisions, and there- 
fore it was of the utmost possible consequence to keep up the grain 
supply. Then with regard to the seamen, they had only 13,000 
reserve men in this country — not enough to man 130 of 
their ships. Nearly all the seamen in the merchant service at 


the present day were foreigners. The proper policy for Govern- 
ment to adopt was to build as fast as ever they could, light 
gunboats that would convoy their merchant ships. Instead of that, 
they built these abominable ironclads, 


There was nota naval 
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officer in the room who would not joyfully take a couple of gun- 
boats into action against the Alexandra, and give her a thundering 
good licking. Numbers of young officers would be glad to make 
the attempt. If that was so, why not have ships that seamen 
could handle, and that could be of some use under sail? At the 
present moment they were dependent entirely upon coal for motive 
power. Surely that wasa mistake. Their great strength lay in 
their knowledge of handling ships, and surely to turn them into 
stokers was a mistake. His main point was that he did not believe 
they had a merchant ship in the navy which had stability enough 
to stand up when she was run out of coals, with a top weight of 
two 64-pounders aft, and two 64-pounders forward, to say nothing 
of the 6in. shield. 

Sir F. Grey said it would be absolutely and entirely impossible 
for the navy alone to provide protection for merchant ships. He 

lieved the merchant navy might be made very useful auxiliaries, 
especially in the use of torpedoes, which would play a most im- 

rtant part in any future war. He was, therefore, glad to hear 
that the Admiralty were seriously considering the means of utilis- 
ing the merchant vessels of the navy. The question of manning 
these ships was a much more serious one, and he only wished that 
the steps that had been taken in that direction had gone much 
further, because he believed that 16,000 reserve is utterly in- 
sufficient. : 

Mr. Merrifield said it had always occurred to him, as far as his 
experience in commercial affairs had gone, that for a man to make 
any commercial profit he must go absolutely straight to his com- 
mercial point, and if he failed in that, his profit usually depending 
upon a very small margin, would usually disappear. Shipowners 
had built their ships, not with reference to the necessity of war- 
fare, but the necessities of the time of peace in which they were 
happily at present situated. He did not propose to defend or 
attack the Board of Trade, but there they had one example of the 
Admiralty wanting ships built with the bulkheads arranged in a 
particular way for their purpose; they had Lloyd’s also desiring 
that in respect to strength, but they had another requirement 
coming in—a commercial one—making them comfortable for the 
anes of troops or emigrants, which had induced the Board of 

ie to object to it. Without discussing whether the Board of 

e were right or wrong in the matter, he thought this com- 
mercial question was one of the great difficulties that would have 
to be faced. There was one thing to be said in reply, viz., seeing 
that war was one of the eventualities which they had necessarily 
to face, might it not be worth while for their shipbuilders and 
owners to discount that eventuality, and to invest some money 
in making their vessels useful? That was the only possible excuse 
they could have forimpressing upon the merchant ships the desira- 
bility of making their ships even potentially useful in case of war. 
In other respects they as commercial men must go straight to 
their commercial point. 

Admiral Selwyn said the result of war being declared would be 
that the premium of insurance would rise in the market. Most 
of their ships would either pass under foreign flags or seek some 
other employment than carrying British goods. Since the neutral 
flag was to cover an enemy's cargo, the probability was that they 
would pass under a neutral fiag if they could do so, but there 
would be a large number of merchant ships available for Govern- 
ment purposes. No doubt the enemy would possess some of those 
magnificent vessels which had been built in British ports, which 
had equal speed to any they could send to sea tomeet them. What 
would be the answer of a naval officer asked by the Government 
to go and catch one of those fast steamers which was devastating 
our commerce? He would ask to be given a faster ship; speed 
with him would be the very first consideration. Speed og 
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would be to a large extent done by these vessels. He believed they 
would still have to look to the navy to do the fighting. 

Lord Hampton wished to express his thanks to Mr. Barnaby for 
his able paper on a subject, whatever differences of opinion might 
exist, of great national importance. The discussion had brought 
out very great differences of opinion. It was desirable, when a 

uestion of this importance was brought forward, that objections 
should be stated fairly and frankly, and the value of those objec- 
tions be fairly weighed. Nothing could be more fair or appro- 
priate in every way than the tone in which the discussion had been 
conducted. He could not presume as a landsman to offer any 
opinion worth a moment’s consideration, with regard to who 
was right or wrong in the matter, but this he was free to say as an 
Englishman, that he should deeply regret any tendency in such a 
discussion to discourage the idea that in the event of war their 
mercantile marine could be made available for war purposes. 
He therefore earnestly hoped it might be found, if the hour 
of trial ever came, Mr. Barnaby and those who agreed 
with him were right, and those who quarrelled with the 
suggestion of making use of mercantile ships would be 
found to be wrong; and none would rejoice more in their 
being wrong than the gentlemen themselves who had made the 
objections. He should also be very sorry if anything passing in 
the room was to discourage the use of water-tight bulkheads, 
When, a few years ago, he took up m the House of Commons a 
subject on which Mr. Plimsoll subsequently became so justly cele- 
brated, cases of ships were brought under his notice which were 
saved from destruction solely and exclusively owing to their having 
such bulkheads. 

Mr. Samuda : Dozens have been so saved. 

Lord Hampton said Mr. Wigram expressed the opinion that 
water-tight compartments were very seldom water-tight. They 
might just as well say it was not possible to keep a room having 
windows warm, because the windows were left open. But the 
windows ought to be shut, and so with regard to water-tight bulk- 
heads ; if they were not water-tight, they ought to be made water- 
tight, and they might be made water-tight, and had been made 
water-tight, and numberless vessels had been saved by that fact. 
Wherever a vessel was lost in consequence of the insufficiency of 
the bulkheads, his belief was it was owing to some neglect either 
in the way of defective construction, or on the part of those in 
charge. He therefore could not refrain from saying he should be 
very sorry if upon anything like high authority it were to go forth 
that water-tight bulkheads were of no use because they were not 
water-tight. They might be water-tight, and ought to be water- 
tight. He was sure they would all join in thanking Mr. Barnaby 
for his valuable paper. 

Mr. Barnaby, in reply, said he never came before the Institu- 
tion with a graver sense of responsibility resting upon him than 
he had that morning. He should not have brought the question 
to their notice if he had not thought it out thoroughly for many 
months, and had not had an opportunity of ascertaining the con- 
dition of hundreds of first-rate merchant ships in this country. 
Some of the matters that had been referred to could be dismissed 
very quickly. Une was as to whether the ships were strong 
enough to bear the guns he had mentioned—viz., two 64-pounders 
—in the bow. Some of them had iron decks throughout. Even 
if that were not so, a 64-pounder gun weighed complete something 
like five tons, and as for the question of stability, for the weight 
of the gun and carriage they had about twice the amount of 
ammunition stowed down in the hold. If anybody thought that 
those ships, in which they sent across the seas some 1500 or 1700 
passengers, could not have their cargoes so arranged as to allow 
them to carry ten tons of guns on their bow, with twenty tons of 





also to be the real element of profit in commercial transact 
was quite true that there were, unfortunately, a great number of 
steamers afloat which did not go as fast as they ought to; but when 
it came to’a question of which ship should carry the cargoes 
during war, depend upon it there would be a premium in favour of 
ships with great speed. On' the question of bulkheads, it must be 
remembered that it would be a disgrace to this country if they 
continued to send enormous ships carrying 2000 to 3000 souls on 
board without every provision that could be made against their 
sinking ; co uently that was not to be regarded as a pure pro- 
vision for the chances of war, but also a necessary provision which 
the Board of Trade ought long ago to have seen carried out. The 
question of carrying guns was quite apart from the question of 
what was the best defence. Nature itself taught them that when- 
ever a thing was not intended to fight its best defence was the 
heels; speed was the consideration. If le asked a man like Mr. 
Thornycroft to devise him a ship which should go faster than any 
existing ship, and did not limit him as to other conditions, he was 
quite sure he would be able to respond. But that speed, valuable 
as it was during peace, must be carried on for a length of time. 
The coal capacity must be enlarged or the fuel must be condensed. 
They were getting enormous advances made in boilers and the use 
of fuel, and could goa great deal further in that direction. The speed 
and lasting speed, combined with torpedoes, or whatever offensive 
wer had most recently come into operation, was the true issue 
both for commercial results and for maritime warfare. They could 
not contemplate with any degree of composure the idea that Great 
Britain was to give way on the sea to any foe, however powerful. 
They must retain their authority, and could only do so by following 
up every improvement which gave greater speed, greater facilities 
for carrying, greater certainty of reaching her port without damage 
to her boilers and engines. He presumed that the attention of the 
Institution would be devoted in future to the possibility of com- 
bining the use of wind and steam. It was possible to drive a ship 
at sea by properly constructed masts and sails, without interfering 
in the very slightest degree with the full operation of the gone of 
steam. That ought to bea question most anxiously and closely 
discussed. The most recent illustration was that of the disgrace 
of having a man-of-war going to leeward nobody knew where, 
likely to go on a lee shore without the slightest power 
of getting off it, because either her fuel had run out or 
unimportant parts ef her machinery had failed, nor capable of 
being repaired at sea. Mr. Barnaby had thrown outa challenge as 
to the power of convoying. He admitted that their commerce 
must be carried in slow ships, sometimes in sailing ships, but asked 
naval officers to consider whether the difficulty in the old days of 
convoying were not principally these :—That when they had a fair 
wind for the convoy, a privateer, perfectly unable to encounter any 
of the vessels of the fleet, could slip in at the rear, and before they 
could beat to windward to get up to him he was gone, having done 
the damage. But steam pué a new power in their hand; 
vessels were not dependent upon the wind ; they could catch the 
privateer or fast man-of-war, and they would never give up the 
idea that they could protect the weak, if they were called upon to 


do so. 

Mr, D. McIvor, M.P., said: On the matter of bulkheads, the 
difficulty arose with the Admiralty and not with the Board of 
Trade. He had been eleven years a partner in the Cunard Com- 
pany at a time that they built vessels which were an endeavour 
to comply with some such conditions as those which Mr. Barnaby 
had now put forward. He referred to the old days of paddle- 
wheel wooden frigates, adapted to carry guns. The mercantile 
result of that was simply that that particular class of vessels could 
not possibly be used profitably for mercantile purposes. Hebelieved 
that an ordinary average merchant vessel was totally and absolutely 
unfit for any warlike purpose whatsoever. They could carry coals 
and stores, but it was not possible for any ordinary trading steamer 
to be adapted for any purpose other than that for which it was 
designed. At the same time there were a good many vessels which 
were distinctly very fast vessels, as fast as anything in the navy, 
and which, if this torpedo warfare did alter the conditions, might 
be as efficient as any ships belonging to this or any other navy, 
whether armed or unarmed. The Germans and French were in 
the same position. They had built in Great Britain vessels which 
carried British mails, and were as fast as any belonging to” British 
owners, so that anything which could be (done in this country 





ar t in their hold, what were those ships supposed to be? 
He confessed he heard with the greatest astonishment, 
from people who ought to know something about a ship, 
such doubts thrown upon the structure of the ships 
built in England. He was astonished that certain eminent 
shipbuilders of their own number should have stood out 
and contradicted his statement, that there were a great number of 
English first-class ships which would be safe if one of their com- 
partments had a hole in it. He had stated that there were a 
great many ships—and he rejoiced to say it—which could swing 
safely in still water if a hole the size of his head were made in 
one of the centre compartments. It had been doubted whether 
it could possibly be true. Did they thoroughly appreciate the 
gravity of the objection? It was deliberately maintained that it 
was not possible that ships made to carry across the seas 1500 
helpless passengers could be so built that if a log of wood floating 
a little way below the surface bumped a hole in them, the size of 
one’s head, it was impossible but that they should go down imme- 
diately, for none of those ships had pumps which could keep under 
a leak the size of his head. Some few years ago he was one of 
the members of the Council of the Institution who asked 
the members to put them into communication with the Duke 
of Richmond, the President of the Board of Trade, that 
they might say to him they did not like the way in 
which the ships were divided into compartments, that it was not 
right. He was not the person to say that the English ships were 
to be condemned on that account; on the other hand, he could 
name one great company trading across the Atlantic at a high 
speed, and everyone of those ships satisfied the bulkhead condi- 
tions. It would not be fair to the other companies to give 
the name, but it was true as a matter of stability as well as 
a question of buoyancy, the assumption being that the compart- 
ment which was to have the water admitted into it was half full of 
water, excluding stores. It had been doubted whether there were 
so many as 300 ships that could go at sea at a rate of 12 knots, He 
did not mean that they made their passage at 12 knots, but that 
they could steam for six hours at sea at 12 knots, and he could 
assert that on the registered list of ships of Great Britain and her 
colonies, issued out to the end of 1875, the particulars could be 
given of 300 ships which would satisfy that condition. Going on 
to lower speeds, they found a great many ships which could satisfy 
the simple Admiralty conditions with regard to bulkheads, 
As to the strength of the ship to bear the guns, it would be quite 
obvious in an iron ship. Even supposing she had not as many 
beams as would be ordinarily put to support a gun, there were 
plenty of ways in which, by putting a carling under the beams 
and pillars under the carling, they could support the weight of the 
guns. One word as to what Captain Pim had said as to four 
vessels which had been built by Mr. Geo. Rendel, of the firm of 
Sir Wm. Armstrong. Nobody ever heard with more satisfaction 
than he did the success of the admirable works with which that 
gentleman wasconnected. But it was rather hard to hear that no 
ship of the royal navy of England was of the least power for any 
purpose, but that when a ship was a by ery 4 other 
than those in the royal navy then it could do anything. e gun- 
boats obtained a speed at the measured mile of nine knots. Some 
gentlemen had spoken of the importance they attached to speed ; 
what did they say of nine knots for attacking a ship which might 
certainly steam attwelveor thirteen? It should be observed that they 
are built of plates which could not be said to be even ball-proof, let 
alone shot-proof, and they had a considerable part of their hold occu- 
pied by machinery and magazines, which were all accessible to the 
smallest projectile that struck the ship. He did not say this in 
the least deprecation, but they must not forget that even Arm- 
strong and Co. could not put everything into a little gunboat. 

Mr. E. J. Reed said when he asked the question about stability 
he did not do so with reference to the two guns on the upper deck, 
but with reference to the following passage in the paper :—‘‘ About 
the broadside I am not so clear, but I should not despair, in view 
of structure and stability, of giving at short notice to many of our 
fast ocean-going ships an efficient broadside of 64-pounder guns, 
and 6in. armoured screens between decks,” ’ 

Mr. Barnaby said he believed that in reference to stability, as 
well as to every other consideration, it would be quite possible to 
do what he had said in several ships of importance. 


A meeting was held at eleven o’clock on Friday, March 23rd 
for the consideration of several proposed new bye-laws, the gene 
tenour of which was to secure greater regularity in the payment of 
the annual subscriptions. The suggestions of the council were 
agreed to. 

At twelve o’clock Lord Hampton took the chair of the general 
meeting, for the reading of papers and discussion. 

The first paper was the following on ‘“ Experiments upon the 
Effect Produced on the Wave-Making Resistance of Ships by 
Length of Parallel Middle Body,” by Mr. W. Froude. 

The experiments which form the subject of the present 
are a part of the series of systematic experiments on the resist- 
ances of models which I have been conducting here. Their 
principal import, however, is to a great extent distinct from that 
of the rest of the series, and, as at the same time they throw 
valuable light upon the fundamental principles of resistance, I have 
thought it better to embody them at once in a separate report, 
The models: used in the present experiments may be the best 
described as representing a series of imaginary ships of identical 
cross-section and identical form of end, the differences between 
them consisting in the length of parallel side, or uniform cross- 
section, inserted amidships. The fines of the longest ship of the 
series are shown in Fig. 1, the principal dimensions being as 
follows : Beam, 38°4ft.; draught, 14°4ft.; length of fore-body, 80ft.; 
after-body, 80ft.; parallel middle-body, 340ft.; total length, 500ft. 
The other members of the series possess, of course, all the same 
dimensions, except the length of middle-body, which in the several 
cases is as follows :—340ft., as above mentioned, 320ft., 300ft., 
280Ft., 260ft., 240ft., 210ft., 18O0ft., 1G0ft., 140ft., 120ft., LOOFt., 
SOft., GOFt., 5Oft., 40ft., 30ft., 20ft., 10ft., and O'ft.; the total 
lengths of ship being consequently 500ft., 480ft., 460ft., 440ft., 
420ft., 400ft., 370ft., 340ft., 320ft., 300ft., 280ft., 260ft., 240ft., 
220ft., 210ft., 200ft., 190ft., 180ft., 170ft.. and 160ft. The models 
of the ships from 500ft. to 280ft. long inclusive were made to a 
scale of »; full size, and those of the ships from 260ft. to 160ft. 
long were made to a scale of #; full size. There is, of course, no 
special virtue in the absolute size of the ships the models are sup- 
posed to represent, nor in the absolute size of the models; the 
sizes adopted for the several models were those most convenient 
for construction and use, and the absolute sizes of the ships they 
are now taken to ———_ have been selected as being at the same 
time convenient multiples of the sizes of the models, and as bein 
rational sizes for actual ships; and the results which I shal 
presently give for this series of ships have been calculated from 
those of the models in the usual manner. The models were tried 
stern first as well as head first. It is worthy of mention that the 
models of ships from 480ft. to 280ft. long inclusive, and which were 
sy full size, were all made from that of the 500ft. ship, by actually 
shortening it amidships—cutting out the (necessary length of the 
middle body and rejoining the ends; and the models of the ships 
from 240ft. to 160ft. long, which were J; full size, were made from 
that of the 280ft. ship in the same manner. This was done partly 
for convenience and partly in order to insure identity in frictional 
quality of skin between the different members of the series. The 
resistances of the series of ships J have described, calculated on 
the assumption that the surface of the ships is equivalent in quality 
to a surface of fresh varnish or paint, are all given in Figs. 3 and 4 
in a manner which will be presently explained ; but the resistances 
of a selection of these ships’ head are also given, inthe more usual 
and more generally convenient form of curves of resistance—in 
Fig. 2—more than half of the series being left out to avoid over- 
crowding the diagram. The ship whose curves of resistance are 
shown range from 160ft. to 480ft. in total length, and consequently 
from zero to 320ft. in length of straight side, by intervals of 40ft. 
Their displacements range from 1245 tons to 5938 tons by intervals 
of about 568tons, Comparing together the curves of resistance of these 
—_ we find that at the lower speeds every added 40ft. of length, 
and 568 tons of displacement, increases the resistance by about the 
same amount ; but at the higher speeds this harmony disappears, 
At 13 knots, for example, the 2U0ft. ship makes considerably more 
resistance than the o4oft ship, which has 568 tons more displace- 
ment ; and though at 144 knots the longer ship again makes the 
greater resistance, yet even at 14 knots the 280K. ship makes less 
resistance both than the 200ft. ship of 1137 tons less displacement 
and than the 240-ton ship of 568 tons less displacement ; and at 144 
knots the 200ft. ship makes almost as much resistance as 
the 360ft. ship of 2275 tons more displacement. Similar 
anomalies appear in the comparison between other ships. The 
tendency to alternate excesses and defects of resistance in the shorter 
ship as come we with the longer appears throughout the diagram. 
Now, regarding the resistance of a ship as made up of three items, 
viz., skin friction, eddy-making resistance, and wave making 
resistance, and remembering that the former is approximately 
proportional to the area of skin, so that an addition of 
successive equal increments of parallel side can only affect 
it to the extent of producing corresponding equal increments 
for every additional length, the anomalies that we have 
noticed can only be the result of some unexpected effect 
which the distance between the two ends produces upon the 
other two items which make up what may be conveniently 
termed the ‘“‘residuary resistance.” ‘To analyse properly the 
nature of this effect, we must begin by eliminating the skin fric- 
tion, the amount of which we believe we know by calculation. It 
also becomes our object to investigate, not so much the effect of 
speed upon the “‘residuary resistance” of a given form, as the 
effect produced on it by change of form at given speed; that 
change being the insertion of various lengths of straight middle 
body. Accordingly I have represented the results of all the series 
of ships both head first and stern first on Figs, 3 and 4 respectively 
in a special manner adapted to this purpose, and it will be seen 
that here the apparent anomalies explain th ves letely. 
In the curves shown in these figures the ordinates above the zero 
line A A represent ‘“‘ residuary resistance,” that is to say, total 
resistance minus the known resistance due to skin friction. The 
abscissz represent, not speed as in Fig. 2, but lengths of parallel 
side. Thus the ordinates to the spots on the vertical line 
BB are the ‘“‘residuary resistances” of the 160ft. ship 
having no parallel side, at the several speeds 6°75 knots, 
9°31 knots, {133 knots, 12°51 knots, 13°15 knots, 13°79 knots, 
and 14°43 knots. The series of spots next to the left indi- 
cate the “‘residuary resistances ” at the same speeds of the 170ft. 
ship having 10ft. parallel side, and soon, the distances to the left 
of the morn, Ae B B being length of parallel side on the scale of 20ft. 
toan inch. Through the series of spots representing the “ residuary 
resistances ” of the series of models at each speed curved lines are 
drawn, each of which represents the gradual change in ‘‘ residuary 
resistance” corresponding to gradual elongation at a particular 
speed, the ordinate to any one of the curves at any intermediate 
point between the spots being the probable “‘ residuary resistance” 
of the ship having length of parallel side represented by the corre- 
sponding abscissa, at the speed belonging to the curve. In the 
same manner the curves below the horizontal zero line A A repre- 
sent the change in the surface friction element due to elongation, 
the ordinates to these curves, measured downwards from the 
zero line A A, being, at the stated speeds, the skin 
friction resistance of the ships having length of parallel 
side corresponding to the abscissa; so that measuring the 
total ordinate, from any of the spots representing ‘‘ residuary 
resistance” of a certain ship at a certain speed, down tothe surface 
friction curve for the same speed, will give the total resistance of 
that ship, and so supply, if necessary, the information omitted 
from Fig. 2, as mentioned on p. 2. Setting the skin friction aside 
for the present, and considering the curves of ‘‘residuary resist- 
ance” only, we see that up to a speed of about 11 knots they are 
straight and level, showing that the residuary resistance is prac- 
tically unchanged by insertion of parallel side; but that at higher 
— they present a series of lar undulations, showing that 
the gradual insertion of parallel side produces an alternate increase 
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and diminution in the “ residuary resistance,” These undulations 
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present the following characteristics :—(1) The spacing, so to 
speak, or length of the undulation, appears uniform throughout 
each curve, (2) The spacing is more open in the curves of higher 
speed, the lengths being apparently about oe roger to the 
square of the speed. (3) The amplitudes, or heights of the undu- 
lations, are greater in the curves of higher speed. (4) The 
amplitude, in each curve, diminishes as the length of parallel 
side increases. ‘Taking these graduated undulations in the 
diagrams of residuary resistance in terms of length of parallel 
sides as an experimental fact, their existence at once har- 
monises the apparent anomalies in the comparison of the 
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ance of the two, Let us now examine the cause of 
these undulations, On Fig. 1, which shows the lines of 
the 500ft. ship, is a diagram representing on the same 
longitudinal scale, but for greater distinctness, on a doubled vertical 
scale, the profile of the wave system, which as seen against the 
side of the ship, accompanies it at the speed of 14°43 knots, The 
profile was obtained by actual observations made when the model 
was running at the corresponding speed. This wave system con- 
sists of a series of crests at successive distances of about 125ft., 
235ft., and 350ft. from the bow; with troughs between them at 
distances of about 180ft, 295ft., and 410ft. from the bow. Turn- 
ing now tothe diagram of “ re- 
siduary resistance” at the same 
speed, we find that the successive 
hollows, or points of minimum 
resistance, correspond to total 
lengths of ship of about 168ft., 
277ft., and 387ft., and that the 
successive summits, or points of 
maximum resistance. correspond 
to total lengths of ship of 222ft., 
333ft., and 446ft. Now, if we 
deduct the figures just quoted as 
the several distances of the crests 
of the waves astern of the bow, 
from the lengths of ship given by 
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the successive points of minimum 
resistance, we find that these 
ships have a wave-crest in each 
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case about 40ft. ahead of the 
stern-post; and if we deduct the 
distances of the troughs of the 
waves astern of bow from the 
lengths of the ships having maxi- 
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mum resistance, we find that 
these ships have a wave-trough 
about 40ft. ahead of the stern- 
ost, This 40ft. or so is half the 
ength of the after-body, so that 
the ‘“‘residuary resistance” is 
smallest when the middle-body is 
of such length as to place the 
middle point of the after body 
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where a wave crest would be if 
the middle body were continued, 
and est when of such length 
as to place it where a trough 
would be. The inference is 
obvious, that the undulations in 
the residuary resistance diagrams 
are due to the variations of 
quasi-hydrostatic pressure against 
| the after body, corresponding 
) with the variations in its position 
with reference to the phases of 
| 
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the train of waves, there being a 
comparative excess of pressure— 
causing a forward force or dimi- 
nution of resistance—when the 
| after body is opposite a crest, and 
the reverse when it is opposite a 
trough. This circumstance at 
once explains all the characteris- 
tics of the undulations of these 
diagrams which were noticed in 
(4). Their spacing is uniform 
at a uniform speed, because 
waves of given speed have always 
the same length ; it is more open 
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curves of resistance exhibited by Fig. 2. For instance, taking the 
case of the 200ft. and 240ft. ships, at the lower speeds—the 
‘ residuary resistance ” being the same in both—the 240ft. ship has 
simply an excess of resistance equal to its increase of skin friction. 
At the 13°15 knots speed, however, the position of the 200ft. ship 
in the diagram falls near a summit, and that of the 240ft, ship 





near the succeeding hollow, in the ‘‘residuary resistance” curve ; 
and the + diminution in “‘residuary resistance ” being 
greater than the increase of skin friction, the 240ft. ship comes to 
have the least total resistance of the two, At the still higher speed 
of 14°43 knots the summit of the curve comes about half-way 
between the positions of the two ships, so that the 240ft. 
ship, having no diminution in residuary resistance to counter- 
balance the excess of skin, has again the greater total resist- 
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which underlies the most pro- 
minent manifestations of this 
kind of resistance. The prin- 
ciple is described in my lecture on “Tke Fundamental 
Principles of the Resistance of Ships,” at the Royal Institu- 
tion, in May, 1876, and I think I cannot do better than quote 
the description here. ‘The waves,” generated by a ship in 
passing through the water, ‘‘ originate in the local differ- 
ences of pressure caused in the surrounding water by the vessel 
passing through it; let us suppose, then, that the features of a 
particular form are such that these differences of pressure tend to 
produce a variation in the water level shaped just like a natural 
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| wave, or like portions of a natural wave of a certain length. Now 





an ocean wave of a certain length has a certain appropriate speed, 


| at which only it naturally travels, just as a pendulum of a certain 


length has a certain appropriate period to swing naturaltoit. And 
justasa small forcerecurring atintervals corresponding to thenaturs! 
period of swing of a pendulum will sustain a very large oscillation, so 
when a ship is travelling at the speed naturally appropriate 
to the waves which its features tend to form, the stream line forces 
will sustain a very large wave. The result of this phenomenon is, 
that as a ship approaches this speed the waves become of ex- 
aggerated size, and run away with a proportionately exaggerated 
amount of power, causing corresponding resistance. This is the 
cause of that very disproportionate increase of resistance experi- 
enced with a small increase of speed when once a certain speed is 
reached, an instance of which is exhibited at a speed of about 
thirteen knots in the curves of resistance shown in Fig.2. We thus 
see that the speed at which the rapid growth of resistance will 
commence is a speed somewhat less than that appropriate to the 
length of the wave which the ship tends to form. Now, the 
greater the length of a wave is, the higher is the speed appropriate 
to it; therefore, the greater the length of the waves which the 
ship tends to form, the higher will be the speed at which the wave- 
mae Pr resistance begins to become formidable. We may, there- 
fore, accept it as an approximate principle, that the longer are the 
features of a ship which tend to make waves, the longer will be 
the waves which tend to be made, the higher will be the speed she 
will be able to go before she begins to experience great wave-making 





resistance, and the less will be her wave-making resistance at 
any given This principle is the explanation of the extreme 
importance of having at least a certain length of form in a 
ship intended to attain a certain speed; for it is necessary, 
in order to avoid great wave-making resistance, that the ‘wave 
features,’ as we may term them, should be long in comparison 
with the length of the wave, which would naturally travel at the 
speed intended for the ship.” This view of the matter, then, 
recognises the tendency of a ship, when the speed bears a certain 
relation to the length of her wave-making features, to make large 
waves, and to incur corresponding wave-making resistance. But 
it does not take account of the possibility of the waves made by 
one feature of the form so placing themselves with reference to 
other features as by the differences of pressure essential to their 
existence, either to cause an additional resistance, or, on the 
other hand, to cause a forward force, which partly counterbalances 
the resistance originally due to their creation. The way in which 
this may occur we have seen strikingly exhibited in the results of 
the experiments I have been describing. We see that in the vei 
long parallel-sided form the sternmost of the train of waves left 
by the bow has become so small that its effect on the stern is 
almost insensible ; and here we find, consequently, the united 
resistance due simply to the generation of a separate wave system 
by each end of the ship. As we gradually reduce the length 
of middle-body, the stern is brought within the reach of waves 
large enough to produce a sensible effect, and according as it is 
brought into conjunction with a crest or a hollow the total wave- 
making resistance becomes alternately less or greater than that 
due to the sum of the actions of the two ends of the ship when 
acting independently ; the wave-making resistance becoming least 
of all, except at the very highest speed, when the middle body is 
reduced to nothing. This alternately favouring and resisting 
action of the train of waves also serves to explain one somewhat 
perplexing phenomenon which has manifested itself in the curves 
of resistance of many models of actual ships which I have tried, 
namely, the appearance in them of humps or contrary flexures, 
We have seen that the resistance depends on the relative placing 
of the after-body and the wave system ; now the length spacing of 
the wave system, and consequently the positions of the troughs 
and crests, depends on the speed, and Saaen the position of 
after-body, which is specially favourable at some given » may 
be specially unfavourable at a higher speed, and at a higher speed 
still may be favourable again. This may be seen by Fig. 3 to be 
the case, for example, with the 400ft. ship. The result of this 
alternation must be that comparing the curve of residuary resist- 
ance of, say, the particular ship we are considering, with the mean 
of the curves of residuary resistance of the whole series of 
ships, the curve of the particular ship will, at moderate speed, 
be below the mean curve—will, at a higher speed, rise much 
above it—and at a still higher speed, will sink below it again ; 
and if the mean curve be, as is probable, a fair curve, 
the ship’s curve will necessarily present a hump in the 
middle. Such humps may be seen in several of the curves 
shown in Fig. 2, and these, on analysis, clearly arise from the 
cause I have been considering. Although ordinary ships do not 
often exhibit a so markedly straight side as the series of forms 
we have been dealing with, nevertheless they frequently partake 
of this character quite sufficiently to introduce the operation of 
the causes we have been considering. Whatever the form of 
entrance, it must tend to make a considerable train of waves as the 
speed appropriate to its length approaches, and whether the side 
be absolutely straight or gently rounded, the position of the run 
with reference to this train of waves will influence the resistance. 
Thus I think it certain that the two principal phenomena we have 
been examining—namely, the tendency to formation of a large 
train of waves at the speeds nearly appropriate to the length of 
the wave-making features, and the beneficial or prejudicial effect 
of the position of the after-body with reference to this train of 
waves, must form conspicuous elements in the curves of resistance 
of all forms at relatively high speeds. But the results of 
the present experiments point out, and to some extent 
evaluate, another important element of wave-making resist- 
ance besides those we have considered. I refer to the series 
of waves which diverge from the bow, the maintenance of which 
must of course involve resistance. None of these waves, excepting 
the first, impinge on the side of the vessel at all, and consequently 
the resistance due to them, unlike that due to the series of trans- 
verse waves, will be precisely the same whatever the position of 
the after-body. Now, looking at the diagrams on Figs. 3 and 4, 
we find that at the lower speeds the “‘ residuary resistance” is 
unaffected by the length of parallel side. It cannot, therefore, be 
due to the formation of transverse waves, and the natural inference 
is that it is due to the formation of diverging waves. - A corro- 
boration of this inference is the fact that the diverging series of 
waves, though at high speeds small in comparison with the trans- 
verse series, becomes of great comparative importance as the speed 
diminishes, and is perfectly visible at speeds at which the trans- 
verse series is imperceptible. Again, this lower speed “ residuary 
resistance,” which is unaffected by length of parallel side, aud 
which I consequently attribute to diverging waves, is markedly 
greater in the case of the stern-first series of forms, as may he 
seen by comparing Figs. 3 and 4; and this accords with the fact 
that the diverging waves of the stern-first series were visibly 
larger. At the same time, in attempting to estimate the exact 
amount of the resistance due to the diverging waves, it must 
not be forgotten that some portion at least of the “‘residuary 
resistance” may be due to eddy-making, although this must 
be comparatively small in a form of such fairly sh lines, 
with stern and sternpost both finished off to a knife edge. 
It seems probable that in other cases, as in this series, diverging 
waves are formed at speeds too low to produce transverse waves 
of importance, and that resistance due to the latter does not come 
into play until the speed of wave appropriate to the waves’ 
features of the ship is nearly approached, when it begins to increase 
very rapidly. Consequently there may be a large class of cases 
where the speed is high enough to produce wave-making resistance 
due to diverging waves, but not that due to transverse waves ; 
and where, therefore, the length of straight middle-body or its 
equivalent would not have much effect upon the “‘ residuary 
resistance.” Such ships, however, as the Devastation, Fury, and 
Inflexible, certainly produce very marked transverse waves at full 
speed, and the phenomenon of the impact of the train of trans- 
verse waves upon the stern must doubtless constitute an important 
factor in the resistances of suchships. Besides the conclusions of 
immediate practical importance which spring from the series of 
experiments I have described in this report, I believe that acareful 
study of their results, in combination with our existing knowledge 
of the principles of wave motion, will ultimately throw most 
valuable light upon the details of operation on which wave-makin 
resistance depends, and thus enable us to shape our experimenta 
data concerning this element of resistance in a less empirical and 
more really instructive form. 

Dr. Wooley congratulated the Institution upon having been the 
means of first bringing before the public such a valuable addition 
to the science of naval architecture. He wished to ask Mr. 
Froude whether he had attempted to make any arithmetical cal- 
culations of the energy of the waves which had been generated. 
It was well known that the principle of conservation of energy 
was quite as true in shipbuilding as elsewhere, and it would, there- 
fore, be very interesting to compare the energy expended in these 
waves with the energy of the machinery that set them in motion. 
The other day he met a gentleman from Cambridge who was the 
author of the text-book upon bydro-mechanics used in the uni- 
versity, and he asked him when he met Mr. Froude to convey to 
him the thanks of the whole university for his valuable article in 
Nature on the same subject as his excellent introductory lecture 
at the British Association ; and added that it was felt at Cam- 
bridge that it had produced a complete revolution in the whole 
theory of resistance. 

Mr, Samuda said the other day he went on board the Lightning, 
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Mr. Thornycroft’s little vessel, 83ft. long, 5ft. draught, and 


capable of going at 19 knots; and he noticed an extraordinary 
phenomenon. When they were going at a speed of about 13 knots 
there was a gigantic wave hanging upon the stern, that seemed to 
threaten to come on board ; but when the speed was increased to 
18 knots an hour it disappeared altogether, and instead of draw- 
ing down in the stern, as most vessels did at great speed, she 
came horizontal. The water was pushed away from the stern 
with great energy, but the wave was not there, though the effect 
on barges was worse than when the Lightning was travelling at a 
less speed. He had himself built ships to go at 18 knots, but the 
stern wave always attended them, and was as high as the counter 
rail. It appeared to him as if, in the first instance, the water was 
incapable of flowing in sufficiently fast to support the stern of the 
boat, while when the highest speed was attained the waves formed 
at the side of the Lightning supported her where the greatest 
amount of resistance was to be found—namely, in the 
middle—and there was no necessity for the stern falling 
down, either because the water could not flow in, or 
because there was not sufficient support when the bow was 
drawn out of the water. About eighteen months ago he did not 
believe in Mr. Thornycroft’s vessels, and he asked that gentleman 
to have out two boats, so that he might be on board one and see 
the effect of the water on the other, and the effect was then quite 
different from what he had just described. The water went away 
from the bow bodily, as if it was a bird dying, and from the single 
screw at the stern it defined the resistance where it was being 
pushed against by the screw, the same as if it was a different 
material altogether from the rest of the surrounding water. Some 
time ago the Germans wanted to get the fastest possible vessel, 
with the view of using it for torpedo experiments. The result 
they came to by elaborate calculation was that unless they had a 
boat 250ft. long it was impossible for them with the draught of 
water available to get the necessary speed, 17 knots an hour, and 
that 2000-horse power would be required. They had a boat made 
accordingly, the Ziethen, at a cost of £70,000, yet within a year 
after that the Lightning was built, only one-third of the length, 
only 400-horse power, of less draught, and able to travel at 19 
knots an hour. The difference must no doubt be found in these 
peculiar resistances which were now beginning to be ascertained 
and separated. 

Mr. Denny said the constructors of the mercantile marine had 
no lack of gratitude for the great work which Mr. Froude was 
doing, and they were attempting cs far as possible to turn that 
work to useful purposes. The Admiralty had been subjected to a 
constant and often exceedingly unfair criticism, and merchant 
shipbuilders who knew their own blunders should therefore openly 
recognise the great service which the Admiralty had done to the 
country by enabling Mr. Froude to conduct his experiments, and 
at this very time, when the art of construction of iron ships was 
being restrained by a few great bodies who laid down certain rules 
and thereby extinguished independent action on the part of the 
shipbuilder, the Admiralty were pushing forward on an adven- 
turous track, in the way of developing new forms of construction. 
He had heard it again and again said by shipbuilders, ‘‘ What is 
the good of all this that Mr. Froude is doing? It is all mere 
theory,” and he had as often told them that it was pure theory, 
but was truly experimental. He could give three instanoes 
where a distinct knowledge of resistances would have been 
of great benefit. A vessel was built 225ft. by 27ft., the speed 
promised for her being 12 knots, but the speed expected 
to be got was over 12} knots, and taking my basis of cal- 
culation, she ought to have attained the latter speed; but the 
result proved that he only got the speed he had guaranteed. On 
investigation, taking Mr. Froude as his guide, he found that a foot 

mt upon each side of a vessel would have been of the utmost 
benefit, and would have produced not merely 12}, but 12? knots. 
Another case was that of a tug-boat built by a friend of his. She 
was 150ft. or 160ft. long. A speed of 12 knots was promised, but 
when tried she was found not to be within a knot of that rate. 
She was then tried progressively, and it was found that the 
greatly increased resistance was owing to a mechanical question of 
the engine. Another vessel built by Mr. John Inglis was guaran- 
teed a speed of 11 knots, and fulfilled the expectation. He was 
anxious to see what would have been the result of guaranteeing 
more, and tried her progressively, and found that to increase the 
speed from 11 to 12 knots would have taken double the horse- 
power. These instances showed that such inquiries as Mr. Froude 
had been conducting bore practically upon the work of ship- 
building, and England could not maintain her lead unless she fol- 
lcwed out such experiments fully. 

Sir Spencer Robinson said he could not let this opportunity 

$s without recanting an opinion which he once held. He had 
ormerly considered that the experiments that many writers on 
naval architecture relied upon for the foundation of their theories 
of shipbuilding, were made with such small models, and the 
observations were £0 inaccurate, that the experiments were no 
safe guides for the construction of ships of considerable size, 
When he was at the Admiralty he employed the little influence 
he had in procuring a very small grant, to enable Mr. Froude to 
carry out his experiments. He had been fortunate enough to 
witness them in Devonshire, and he was then convinced that the 
theory he had formed that small models could not represent 
what took place with large vessels, was erroneous. Mr. Froude’s 
discoveries ought to be a great encouragement to all naval archi- 
tects to go to work with models, and investigate scientifically, not 
empirically. 

Mr. Barnaby said it was undoubtedly due to Mr. Reed and Sir 
Spencer Robinson that the labours of Mr. Froude had been made 
available so far for the benefit of the Royal Navy, but a large part 
of his work related so intimately to the ships of the merchant navy, 
that it was felt that the very best way in which his reports could 
be considered was in a meeting like the present, and it so happened 
that the paper which had just been read was really a report which, 
before it had been considered by the Admiralty, the First Lord 
had given permission to be presented to the Institution. It was 
thoroughly felt atthe Admiralty that the position of this great 
nation in regard to naval architecture was to a very large extent 
dependent upon the annual gatherings of the Institution and upon 
the information which was then brought before the profession. 
The other day a gentleman, a foreigner, said to him, “‘ England 
commenced to take the lead in naval architecture when it founded 
the Institution of Naval Architects, and you have kept it up.” He 
do not know how much of truth there was in the statement, but he 
thought too much importance could not be attached to the paper 
by Mr. Froude. He was delighted to find that there were men like 
Mr. Denny ready to comprehend and put into practice what Mr, 
Froude had pointed out, and he had not the least doubt that 
Lloyd’s and the Board of Trade would follow as soon as they saw 
how the principles were being worked out, and would conform their 
rules to those which had been proved to be necessary to the proper 
progress of the science of naval architecture. 

Mr. Reed said the name had not been mentioned of one gentle- 
man who had an important hand in promoting Mr. Froude’s 
experiments—Dr. Wooley. Without the high scientific sanction 
of that gentleman, he (Mr. Reed), asa comparatively young man at 
the time, would not have had the courage to urge his views to the 
extent to which he did, and it was very gratifying to hear such 
remarks as those which hed fallen from Mr. Denny, especially in 
the presence of the President, who had from the initiation of the 
Institution been its great stay and support, and of the gallant 
Admiral Sir Alexander Milne, who was the senior sea lord of the 
Admiralty when these things were begun. He himself should 
always regard Sir Spencer Robinson as the greatest promoter of 
naval architecture, as a‘naval officer, who ever lived in this 
country, and without him the action of the Admiralty officers 
in connection with Mr. Froude’s experiments, with the promotion 
of this Institution, and many other things, never could by pos- 
sibility have taken place. The paper had been of great interest to 


had been made to introduce the consideration of the length 
of a sbip as a factor of resistance. He was very glad 
to hear men like Mr. Denny and Mr. Samuda recognising in 
the fullest manner what had happened. When he left the Ad- 
wiralty he had no anxiety about these experiments receiving sup- 
port of the office, because every one who knew Mr. Barnaby and 
his colleagues must know that they could not fall short in anxiety 
to advance the science of naval architecture; but he availed him- 
self of what Mr. Samuda had said to assist in the House of Commons 
in getting the votes for such experiments not onlyagreed to but 
augmented. Asa scientific illustration Mr. Samuda’s reference to 
the Zeithen was most interesting, but it might be open to some 
misapprehension to have a contrast drawn between that ship and 
the Lightning. The former was a sea-going ship, the latter wasa 
boat. Mr. Thornycroft’s boats might be regarded as the develop- 
ment of hisidea, to make the very lightest possible shell to float 
the very lightest possible engine and secure the greatest speed, 
without reference to any other considerations, It was, however, 
most important to remember that it was one thing to produce an 
extremely fast boat which was todo nothing else but go, and quite 
another thing to build a man-of-war to go to foreign stations, able 
to take the ground ard come off with very little injury, and to 
carry several months’ stores and provisions. It would be the idlest 
delusion to suppose that because these little boats were made to 
go at immense velocities, therefore men-of-war could be what they 
had to be and go at the samespeed. Reference had been made to 
the influence of Lloyd’s in checking the early application of these 
scientific discoveries. The inference he drew from that was that 
Lloyd’s would have to move a little faster along the path which 
they had already commenced to travel upen. They had already 
introduced officers of high scientific attainment into their body of 
surveyors, and they would have to introduce more, and watch more 
closely than ever the improvements which science suggested, and, 
in fact, they did long ago recognise the great principle that they 
would not fetter the action of shipbuilders by the mere application 
of their rules as they stood, but would take into consideration any 
and every special design which was submitted to them, though 
such designs did not conform in all particulars to their rules. 

After a few observations by Mr. W. H. White, 

The President said it must be gratifying to every member to 
find that the Institution afforded an opportunity for communi- 
cating information of so much value, and his regret was that a 
whole morning sitting could not be devoted to a discussion upon 
Mr. Froude’s paper. 

Mr. Froude, in reply, said he did not wish to get any undue 
credit. He had with him a staff of very able assistants, and per- 
sonally and alone he could not carry out the experiments or the 
deductions from them. It was altogether an Admiralty work. 
He conducted some experiments in a much rougher way on his 
own resources, and arrived at some results that seemed to him in 
such glaring contravention of the ordinary principles current at 
the time, that he asked Mr. Reed to come and see them. That 
gentleman saw at once that there was room for great investiga- 
tion, and asked him to draw up a report submitting a series 
of experiments for recommendation, and promised to do 
all he could to obtain the sanction of the Admiralty. All 
that he himself could claim credit for doing was working out 
a series of popular expositions of principles underlying the high 
mathematics. Mr. Thornycroft was deserving of the very highest 
praise, but what he had done was not to adopt any very beautiful 
lines, but to put enormous power into a boat. The highest 





powered ship in the Royal Navy, the Shah, when driving at full | 


speed was under a propulsive torce of about one two-hundredth | 


of her own weight ; Mr. Thornycroft administered a propulsive 
force equal to about one-twelfth of the boat’s weight ; so that the 
Shah would need twenty times her present horse-power to make 
her move at the same rate as the Lightning, and it would nearly 
drive her out of the water to go through all the manceuvres which 
the Lightning performed. With regard to Mr. Samuda’s remarks 
about the disappearance of the stern wave at the highest speed, 
he did not think the vessel was on an even keel then. When so 
moving, she was only on the posterior surface of the bow wave, 
and the second crest of that wave was a long way astern, so that 
she was perpetually running uphill. 
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4449. Pruntixe Macuines, John Siddons Grierson and Robert Philips, 
Edinburgh. 

4452. Lowerino Heavy Boptes, Alfred Todd, Birmingham. 

4457. Wine Caste Cana, Towina Sreamens, Frank John Meyer and 
William Wernigh, Liverpool. 

4464. AcruaTING Brakes, Joseph Michell Paull, Stonehouse, Plymouth. 

4465. Raisinc Warer, “c., Archibald Elliott and Cuthbert Burnett, 
Stockton-on-Tees. 

4478. RANGE Finpera, Augustus Syré, Vienna. 

4475. Ratsinc, &c., Heavy Bopies, Benjamin Harrison, Kingsland, 
London,—18th November, 1876. 

4484. SrorinG Fue., John Wormald, Bury, Lancashire.—A communica- 
tion from Edwin R. Kerr. 

4485. Forminc a PartiaL Vacuum in Paprer-MAKING Macuines, Sam 
Mason, jun., John Wolstenholme, and Samuel Spencer, Manchester. 

4491. CYLINDER-CLEANING Apparatus, Carl Pieper, Dresden, Saxony.—A 
communication from Johann Georg Bodemer. 

4493. Discovery of Leakace, Anthon Steenberg, Copenhagen,—A commu- 
nication from Johannes Brevig. 

4494. Fasrics, William Robert Lake, Southampton-buildings, London.— 
A communication from Léon Sival La Serve.—20th November, 1876. 

4495. MeTraLiic ALLoys of Iron, &c., Alexander Browne, Southampton- 
buildings, London.—A communication from Alexandre Jullien. 

4496. Sanirany Porreryware Pires, James Smith, Old Kent-road, 
London, 

4498. Rotter Skates, William John Kendall, Heaton Norris, and John 
Whitely, Rochdale, Lancashire. 

4504. Pumps, Robert Mudge Marchant, Kirby-street, London. 

4512. Marca, &c., Boxes, Robert Henry Ann, Birmingham. 

4513. Sarery Apparatus for Triccers, William Anson, Birmingham.— 
2ist November, 1876. 

4528. Suavine Knives, John William Janson, St. Mary-axe, London.—A 
communication from V. Gallien,—22nd November, 1876, 

4543. Betts, &c., Jabez Oldfield, Glasgow. 

4545. PLucoine Borer Tupes, Willem Fenenga, Nieuwediep, Holland. 

4548. Fotpinoc Cuatk Bepsteaps, Samuel Griffin, Holloway, London. 

4549. Printinc Macuinery, William Caspar Kritch and Arthur Green- 
wi , Leeds.—231d November, 1876. 

4570. Pockets, Edith Annie Fox, Birkenhead, Cheshire. 

4573. Treatment of VeceTasLe Svupsrances, Christopher 
Holloway, London.—25th November, 1876. 

4604, Sp.irrinc Woop, Ferdinand Robert Miiller, Glasgow. 

4610. Screw-cuTTinc Macuinery and Toots, Edmond vrierre Baville and 
Arthur Greenwood, Leeds.—28th November, 1876. 

4620. Un.oapino Gratn, John Clayton Mewburn, Flect-street, London.— 
A communication from George Milsom. 

4623, Lirr-prEseRViNG Dress, Camille Grin, Paris. 

4625. Dyersc Hosiery Goops, John Rogers Ashwell, New Basford, 
Nottingham.—29th November, 1876. 

4645. Maxina Up Paistep Parer into the Form of Books, &c., 
Conquest, Tudor-street, London.—A com i from 
Davis Tucker. ; 

4648. SrraicutTentna Raitway Rats, Charles Davy, Sheffield. — 30ti 
November, 1876. 

4657. Steam Generators, Charles William Gauntlett, Southsea.—lst 
December, 1876. 

4713. Mattine, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Charles Vélckner.-—6th December, 1876. 

4741. Dayine Yarn, William Lloyd Wig:, Adelphi, London.—A commu- 
nication from C. H, Weisbach. 

4743. Easet-acpum, Wilhelm Marx, Paris.—7th December, 1876. 

4827. Horse-nakes, Edward Tenney Bousfield, Bedford.—13th December, 
1876. 

4843. Reoisterinc the Numper of Passencers ExterinG CONVEYANCES, 
Victor Isidore Feeny, Brixton, Surrey.—J4th December, 1876. 

4890. Sewinc Macutnes, Carl Pieper, Dresden, Saxony.—A communica- 
tion from Gustav Hermann Thiele.—18th December, 1876. 

4908. Lames, Herbert Edwin Willis, Euston-road, London.—19th Decem- 
ber, 1876 

4972. Furnace Bars, William Wright, Sheffield.—23rd December, 1876. 

5005. Removine Sepiment in Steam Borvers, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Thomas Jefferson 
Strong.—27th December, 1876. 

5062. Prorectine Suips, &c., John Henry Johnson, Lincoln’s-inn-felds, 
London.—A communication from Edouard Pierre Tardy.—30th Decem- 
ber, 1876, 

103. Trearment of Faccat Matrers, &c., Henry Young Darracott Scott, 
Ealing, Middlesex.— 9th January, 1877. 

178, Orpnance, &c., Henry Christian Lobnitz, Renfrew, N.B.—13th 
January, 1877. 

216. Water Vevocirepe, George Drevar, 
January, 1877. 

340, Sasu Fastentnes, Edmund and William Henry Tonks, Birmingham, 
and Joseph Timothy Hopkinson, Tavistock-square, London.—26th 
January, 1877. 

407. Sewer VentILaTion, Christopher Crabbe Creeke and Henry Sharp, 
Bournemouth. 

419. Watcu Movements, Alfred Vincent Newton, Chancery-lane, London. 
—A communication from the Elgin National Watch Company.—3lst 
January, 1877. 

460. Reoutatine the Surp.y of Water to Steam Borrers, John Garrett 
Tongue, Chancery-lane, London.—A communication from Eduardo 
Claudio da Silva. 

467. Concrete Buitpinos, &c., William John Earle Henley and Edward 
John Earle Henley, Waldegrave Park-road, Anerley, Surrey.—3rd 
February, 1877. 

503. Sirtine Tea, James Peter Brougham, Culduthell House, Inverness. 
—Partly a communication from John Thompson.—6th February, 1877. 
721. Measurine Taps for Liguvors, David Meson, Chapel Cambuslang, 

Lanark,—22nd February, 1877. 
769. StonEBREAKERS, Edward Gimson, Stalybridge. 
773, Permanent Way of Tramways, Arthur Hill Kowan, Southampton- 
uildings, London.—24th February, 1877. 

811. Morive Power, Robert Little, Greenock.—A communication from 
Dugald Little. —28th February, 1877. 

837. Screws, Alfred Vincent Newton, Chancery-lane, London,-—-A com- 
munication from John Adams Kernochan, 

845. Rai.way SLeerers, John Collins Russell, Brixton, Surrey.—2nd 
March, 1877. 

867. Corset Fasteninos, John Thomas Weaver, Brighton, Sussex.—8rd 
March, 1877. 

911. Sree., Robert Hadfield, Southampton-buildings, London.—7th 
March, 1877. 

985. Packixe for Sturrine-poxes, &c., Thomas Rowlinson Hinde, Hanley. 
— 8th March, 1877. 

1103. Prorectine Rippon, &c., Herbert John Haddan, Strand, London.— 
A communication from Hiram Valentine Dempster.—20th March, 1877 


Rands, 


William 


tion 





London Bridge, London.—16th 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


2989. Lamp Extincuisuers, B. Dwyer.— Dated 19th July, 1876. 

This consists in placing a coil o— over the wick tube and under the 
outer tube, which slides over the former for extinguishing the light. 
Attached to the sliding tube is a projecting wire, which engages in a 
notch in a cam-ended lever when the tube is in the position at which the 
wick may burn, A small weight rests on the other end of the lever; 
when it is desired to extinguish the lamp this weight is pushed off the 
end of the lever, and the spring immediately comes into play, raising the 
extinguisher tube and putting out the light. If the lamp is overturned 
the weight falls off the lever and the same result is obtained. 

2040. Venetian Buixp Corp Hover, J. G. Rollason.—Dated 19th July, 
1876. 


This consists of a small case or frame, to which is pivoted a double- 
ended buckle tongue, similar to those nsed for roller skate straps, the 
cord being rove in behind the tongue, which prevents the upward mwove- 
ment of the cord by pressing it between itself and the edge of the hole in 
the case. Anotber form f the invention consists in pivoting a small 
lever on a base piece having two side projecting pieces, the lever end con- 
sisting of an eccentric, so that when the lever is raised the cord is free, 
and when down it is jammed between tbe eccentric and the base piece. 
2941. Evecrric TeLecrapns, J. W. Browne.—Dated 19th July, 1876. 

This consists essentially in employing alternately a positive and a 
negative current in such a manner that each current causes a symbol to 
be recorded, so that the capacity of any receiving and recording instru- 
ments may be doubled, aud the alternation of the current keeps the line 
clear. In transmitting symbols—as, for instance, theJetter D, which are 
a dash and two dots—the dash and second dot perforation are made on 
one line, and the first dot on a second line, the dot or dash of the next 
letter on the same line as the first dot of the D, and so on, one line of 
perforations permitting of the passage of a positive and the other of a 
negative current along the line. 

2942. Topacco Pires, G. F. Redfern.—Dated 19th July, 1876.—(Not pro- 
ceeded with.) 

The bowl of the pipe is provided with a movable perforated metal 
bottom having a vertical rod or stem by which it is fixed to a movable 
reservoir or receiver for the tobacco ash fitted into the lower part of the 
bowl. An elbow channel opens into this receiver, the other end of 
channel opening into a chamber for receiving the saliva from the smoker's 
mouth. The object of the invention is to secure dry combustion. 

2948. Evastivc Marrresses, B. Hunt.—Dated 19th July, 1876. 

This consists of a framework placed on the bedstead, and which sup- 
ports a network of interwoven round wire spiral springs connected by 
intervening straight pieces of the wire and by wire links. The spirals 
are made to lay some with their axes horizontal and some vertical, so as 
to obtain equal flexure in all directions. 

2044 Inpicatinc Encine Sprep, A. H. G. Hobson.—Dated 19th July. 
1876. - (Not proceeded with.) 

This consists in attaching a graduated index bar or quadrant at a suit- 
able distance from the governor shaft, and attaching a pointer to a bar 
worked by the sleeve of the governor, 30 that the rise and fall of the 
latter with increase and decrease of speed indicates on the index the 
speed of the engine. 

29045. Raitway Covur.inas, 7. A. Brocklebank.—Dated 19th July, 1876. 

This consists essentially of a forked link pivoted at the forked or 
double end to the vehicle at the other end, as well as having the closed link 
end, having a hook on the under side thereof. Each vehicle being fitted 
with this hook link, either of their ends may be connected, one link 
rising over the other, and until its hook drops into the link of the other, 
the links when unconnected remaining nearly horizontal, so that con- 
nection is effected by merely causing the approach of the vehicles. By 
means of a cross shaft and quadrant operated by a hand lever the hooks 
or links may be made fast from the side of the vehicle. 

2946. Fire Escapes, J. Harrington.—Dated 19th July, 1876.—(Not pro- 
ceeded with.) 

A rope is fixed to the building to which ascent or from which descent 
is desired, and pairs of grippers are used, the upper pair carrying a seat. 
The long arms of the upper pair of these grippers are held in the hands, 
the long arms of the lower being provided with stirrups for the feet. By 
opening and closing the grippers by hands and feet, ascent or descent is 
made, or the operator may support bimself at any height, as for building 
purposes, pruning trees, &c. 

2947. CLeaninc Woo.Len CLorn, Yarns, &c., C. W. Smith.—Dated 19th 
July, 1876. 

The cloth is spread on the floor and a layer of matting placed upon it ; 
cloth and matting are then rolled up into a loose coil and placed in an 
upright cylindrical vessel with a jacket round it. This vessel has a 
removable head like a still head, which communicates with a tube coil in 
a cold-water tank. The vessel containing the cloth, &c., is filled with 
amylic alcohol, or common petroleum spirit, which is allowed to remain 
undisturbed abont half an hour, during which time it dissolves the oil 
contained in the cloth, the matting facilitating this and the removal of 
indigo from the cloth. The spirit is then drawn off, and that in the 
pores is volatilised by passing steam into the vessel, which passes and 
carries with it the volatilised oil into the condenser, where it may be 
regained. The cloth is then removed dry and clean. 

2948. Rotter Skates, W. W. Beaunont.—Dated 19th July, 1876. 

This consists in dispensing with all mechanism such as spindles, joints, 
universal bearings, &c., as used for the purpose of obtaining a converging 
and diverging motion of the roller axles in a plane parallel to the 
surface upon which the rollers are running. Each axle has two holes 
formed in it between the shoulders against which the rollers run. 
Fastened to the under side of the footstock above each axle is a pair of 
coil springs, the coil consisting generally of one whole turn or spire and 
about half aturn. The two coils to each axle are fixed with their planes 
nearly at —_ angles to the plane of the stock, and in the direction of 
the length thereof; they are formed from one piece of wire, the portion 
which connects them being employed to faaten them to the stock, and 
the ends of the wire projecting tangentially from the coil at the diameter 
nearly opposite to the part resting against the stock. Upon these pro- 
jecting tangential ends the axle is placed, fitting loosely, and prevented 
from coming off by nuts. The axles are caused to converge and diverge 
by the partial winding and unwinding of the springs, according as the 
weight of the skater is brought to bear more on one side or the other. 
29049. PLate WARMER anv Cooter, P. Liddicot.—Dated 19th July, 1876. 

—(Not proceeded with.) 

A box is lined with metal divided into four com ments, one for hot 
water or ice, according as the apparatus is used for heating or cooling ; 
a second is fitted so as to hold — &c., a third serves asa strainer, 


and a fourth constitutes a cl hot receptacle. Heat is given by a lamp 

beneath. 

2950. Satts or Barium, R. W. Wallace and C. F. Claus.—Dated 19th 
July, 1876. 


This relates to the production of the hyposulphite of baryta, from 
which is produced the other hyposulphites by double decomposition 
with their respective sulphates. Sulphide of barium is first prepared by 
heating native sulphide of baryta together with carbonaceous materials. 
Of this sulphite’a solution is ae and sulphurous acid gas is injected 
into it by means of a suitable injector. 

2951. Sutpwate anv Satta or Zinc, R. W. Wallace and C. F. Claus.— 
Dated 19th July, 1876. 

The object is to produce, very cheaply, sulphate of zine. For this 
pu the inventors use the black sulphuric acid obtained as a waste 
product in the refining of paraffin and other mineral oils, and as a source 
of zinc they use the zinc refuse skimmings from the galvanising (so called) 
processes. The pulverised compound of zinc is placed in a tank and run 
in upon it a quantity of the black acid ; the mixture is then boiled by a 
steam jet until the acid is sufficiently saturated with zinc. Steam is 
then turned off, the liquid allowed to settle a short time to cause all the 
solid undissolved portions to subside, and the liquid portion is run off for 
boiling down. Ordinary boiling could not be resorted to, and the liquor 
is run to the depth of about lin. at a time on tothe bed of a reverberatory 
furnace divided into two parts. When sufficient is boiled down to a paste 
it is ladied over to the part of the furnace nearest the fire, where it is 
exposed to high temperature, and the tarry, &c., matters carbonised. 
The calcined mass is dissolved in hot water, from which is obtained a 
crystallisable concentrated solution, 


2953. Kneapinc anp Mixinc Macutne, P. Pfleiderer.—Dated 20th July, 
1876 


876. : 

This refers to Patent No. 4116, 1875, and consists in applying to the 
revolving vr kneading shovels therein described, revolving instead of 
fixed scrapers, the object being to give a differential movement to these 
in relation to the mixing blades, to add to the efficiency of the kneading. 
The blades consist of discs mounted obliquely on spindles in cylinders or 
other formed chambers, and the scrapers being short, arms revolving on 
the ends (inside the chamber) of the same chamber. 

2954. Breakino Sronzs, &c., C. Chapitel.—Dated 20th July, 1876. 

This consists mainly of a spindle carrying a pair of heavy-hinged 
beaters and revolving at a high speed. This is mounted in a box frame ; 
beneath it isa strong grid, and above it the hopper, into which ore or 
stone is fed. As the stone is fed in it is battered to pieces by the revolv- 
ing beaters. 


2955. peg Skates, EF. G. Brewer.—Dated 20th July, 1876.—(Not pro- 
ceeded wi 
This consists in fixing a block of flexible material at the heel portion of 





= 


the skate, and so that it does not touch the floor by say }in. When the 

skater is in danger of falling backwards this piece comes in contact with 

the floor, suddenly impedes the motion of the feet, whereby the inertia 

of motion of the body causes it to be jerked forward, and avoids falling 

on the back of the head. 

2957. C.ieaninc anv Sortina Grain, 7. F. and G. F. Stidolph and W. 
Delf.—Dated 20th July, 1876.—( Not proceeded with.) 

This refers to patent No. 612, 1875. One improvement consists in 
mounting some of the shelves so that their inclination may be altered ; 
another, consisting in the use of a double set of inclined shelves. These 
shelves sort the grain by means of the different amounts of momentum 
which the various kinds of grain acquire in passing over them, some of 
the shelves being covered with cloth or made of wire netting. 

2958. I:tumixatine Ciocks, J. A. Langston.—Dated 20th July, 1876. 

This consists in making the hands of the clock tubular, and with a 
number of perforations on their faces and at theirends. Gas is admitted 
to the hands through the spindles on which the nands revolve, which, 
when ignited, shows two lines of light, and thereby the time. Trans- 
parent clock faces are thereby dispensed with. 


2959. Carrrivces, W. R. Lake.—Dated 20th July, 1876.—(Not proceeded 
with.) 

This relates to a tool for loading and capping cartridges, and for 
removing the caps of cartridge shells. It has two arms pivotted at one 
end, one being curved near the joint, so that the latter is at one side of 
the horizontal plane of the arms. The curved arm has in it two semi- 
circular recesses to receive a cartridge shell therein; the other arm 
carries a steel pointed screw arranged to project into the first recess, and 
which forces the cap from its cavity. When a cap is to be put inte a 
shell the latter is put into the other recess and in the other direction. 
2960. Raisinc Fatien Crops, J. G. Tongue.—Dated 20th July, 1876. 

This consists in a form of horse rake in which the teeth are widely 
separated, and are double in the form of the divider on the shoe end of a 
reaping machine knife bar. The lower part slides along on the ground 
with the point close thereto, and the corn, «&c., rises up on the upper 
member of the teeth. 

2961. Fasteners ror Ciotues, W. Upton.--Dated 21st July, 1876.—(Not 
proceeded with.) 

This relates to a fastener to take the place of buttons, and consists of a 
stud with a shank having a collar thereon to prevent the cloth going u 
to stud head. The shank below the collar is screwed, pushed ae Be 4 
hole in cloth, and a nut serewed on. 

2962. Securinc PortaBLe Macuinery, N. Clayton and J. Shuttleworth. 
—Dated 21st July, 1876. 

This relates to apparatus for chocking or securing and adjusting the 
travelling wheels of portable machinery, such as thrashers, &c., and con- 
sists in a pair of wedge-shaped blocks, to one of which is attached a pair 
of links or chains, and attached to the other is a pair of levers with pro- 
jecting knobs which take into the links on one side and the slots in the 
blocks on the other. By placing a block on each side of a wheel and con- 
necting the links and levers, the wedges may be forcibly pushed under the 
wheels, and thereby chocked or fixed, and the machine may by the same 
means be slightly raised so as to level it. 

2963. Coryine Presses, A. G. Brookes.—Dated 21st July, 1876. 

This relates to presses, the plattens of which are forced down either 
by adjustable cam levers pivotted at each end above the platten or by one 
adjustable cam shaft beneath the press base and connected at its ends to 
the platten. Spiral springs are used to raise the platten. 

2964. Warerrroorine, H. J. Haddan.—Dated 21st July, 1876. 

Relates to waterproofing textile fabrics and such materials as leather, 
paper, &c., with the following solution :—For each 100 litres of solution, 
1 kilo. of crystallised sulphate of zinc, 1 kilo. of crystallised proto- 
chloride of tin, 230 | Corer English calcined magnesia, 50 litres hot 
water (rain), 1 kilo. of fucus crispus, 200 grammes of mallow root, 200 do. 
of linseed, 100 grammes gum arabic, 40¢ grammes stearine, 50 litres cold 
water, dissolved, mixed and used for textile and vegetable fabrics with a 
mordant formed by adding two-thirds of a solution of acetate of soda in 
100 litres uf water. 


2965. Savino Lire at Sea, B. Hunt.—Dated 21st July, 1876. 

This relates to a floating dress of caoutchouc or such material covering 
the body, and leaving only hands and face exposed ; access of water being 
prevented by elastic bands round the wrists and face. Within the breast 
portion are ribs and stays supporting the covering and leaving a floatage 
air space. The body is maintained in a sitting position when in the 
water by straps from the shoulder to the feet, and is further supported 
by a waterproof triangular sack for forming a back or head-rest and pro- 
vision store. The wearer is provided with a paddle. This seems to be 
what is known as the Boyton dress. 


2966. TreatTinc Hives anp Leatuer, F. A. Lockwood.—Dateg 21st July, 
1876, . 


76. 

This relates to scouring, setting, or glassing leather or bearing hides, 
and improvements in machines in which the leather is placed upon 
a table, while the dressing tools and mechanism are suspended from a 
beam above. In this machine the tool carriage is suspended from, and 
slides upon a rigid beam which departs horizontally from, and slides verti- 
cally within or upon an upright truck, disposed at one end of the table 
and travelling to and fro upon rails secured to the frame of the machine. 
The carriage is swivelled to the crosshead, from which it is suspended 
from the beam, and the arrangement of the whole being such that the 
carriage is susceptible of vertical, iateral, or rotary adjustment with 
respect to the table or a table placed upon it. The description of the 
apparatus would necessitate several drawings. 

2967. — Banps, G. C. Rice.—Dated 21st July, 1876.—(Not proceeded 
with. 

This consists in making the band, usually placed over the ordinary 
covering, form part of the hat, the ordinary covering not being employed 
at the part occupied by the band. 

2968. Invector Pome, W. M. Brown.—Dated 21st July, 1876. 

This relates to a horizontal pump for feeding locomotive and other 
boilers with water emerge he | the exhaust steam from the cylinders, and 
worked by a connecting from some convenient part of the engine, 
At one end of the pump is a large exhaust steam inlet, which by means 
of the water lifted by the pump, and falling spray, act asa condenser, the 
water from which is passed through the pump into the boiler. 


2969. Corrina Press, W. B. Sargent.—Dated 21st July, 1876.—{Not pro- 

Bea with.) ‘ 

elates to a press for copying letters and other purpses, great pres- 
sure being obtainable with small exertion by pment er ° cross shaft with 
cranks of very small radius, connected to the platten of the press by 
toggle links and hand gearing. 
2970. Rearing anD Mowrne Macuines, J. R. Kirby.—Dated 21st July, 
1876.—{ Not proceeded with.) 

This relates to machines with knives attached to an endless chain, the 
motion being continuously in one direction instead of reciprocating. A 
cross-piece is attached to the back of each knife, the feet passing along 
in grooves to keep the knives in position, the knife chain being kept 
tight by a spring pressing against one of the pinions, over which the 
chain runs, The finger bar is placed at an angle instead of horizontal. 


2971. Coatine SurFaces witH Puatina, J, H. Johnson.—Dated 2i'st July, 
1876. 


This relates more particularly to covering cast iron, but other metals 
may be covered with platinum to avoid oxidation from various causes. 
About 22 1b. of borate of lead and about 42 lb. of oxide of copper, inti- 
mately mixed turpentine being added to allow it to be spread on the 
article, some neats-foot oil(1}0z.) being added. The mass is heated to 
make it very fluid. The article is coated with this and placed ina dry- 
ing chamber, heated so as to fix the composition, they are next cooled and 
heated with platina. About 211b. of borate of lead, 11 lb. of litharge, are 
mixed and reduced and damped with essence of lavender. A mixture of 
11 1b. of platinum is formed, dry chloride, and 4} Ib. of ether is also made, 
the latter dissolves the former, when 34 lb. essence of lavender is added, 
the ether being afterwards allowed to evaporate. This mixture is then 
mixed with the former of borate of lead, &c., and 45 1b. amylic alcohol 
added. The articles are then covered with this, heated, and cooled, when 
they are found covered with platina. 

— Exastic Covers For Borties, §. Schumann.—Dated 21st July, 
876. 

This relates to felted covers or packages, &c., and to machinery for the 
same. The sheets or slivers of fibrous material from which felted goods 
are to be manufactured are taken from the carding engine and laid with 
one portion laid over one of a series of a dies and pressed to the necessary 
form, the second half being formed in the same way, and the edges 
worked together under the action of steam and a rubbing movement im- 
parted to the moulds. 

2974. Bessemer Converters, H. Bramall.—Dated 22nd July, 1876. 

This relates to the bottoms of the converters, the object being to dis- 
pense with tuyeres. The bottom is made in one piece, of ganister rammed 
up in aform of core or mould-box, the bottom end of which carries a 
series of vertical taper rods, their length being equal to the depth of the 
box. The ganister lump produced is thus perforated with a number of 
taper holes their larger diameter being upwards. 

2975. Warcnes anp CLocks, G. Zajira.—Dated 22nd July, 1876.—(Not 
proceeded with.) 

This relates to an arrangement of up-and-down movement, which may 
be applied to the barrels of watches, spring clocks, &c., by means of 
which the number of hours the main spring has to run is indicated on 
the dial. It consists in the combination of an arrang it of toothed 
rack and spur wheel with the ti t% described in 








the provisional specification, No. 520, 1876. 














226 


THE. ENGINEER 





Marcu 380, 1877, 








2976. Dowex. Jornts, W. H. Laseelles.—Dated 22nd July, 1876. 
i ing boards together by means of small squares of 


ae a See wr oer Bay as, Be 
two meeting triangles forming a square one, diago! of w is form: 
by the meetingline. The triangular cavities in the edge of the boards 


may be variously produced, the small squares of thin hard wood vary in 

distance of separation and in size according to the thickness of the 
ards to be joined. 

2977. Rauway Sicnats, & Waymouth.—Dated 22nd July, 1876. 

This consists in affixing to the vertical pull rod, between the pull over 
lever and semaphore, one arm of a three-armed lever. The second arm 
carries at its extremity a rolling in a caum-shaped brack forming part of 
the vertical pull rod, which is linked at its lower part to the post, and the 
upper end to the short arm of the semaphore. The third arm of the 
three-armed lever carries a roller taking into a curved part on the top of 
the bracket, so that the signal becomes locked at danger should the weight 
become disconnected from the lever, the tension of the pull first taking 
the signal off. 

2979. Roxuine Iron, F. Wirth.—Dated 22nd July, 1876. 

This consists in turning such grooves in the peripheries of a pair of rolls 
that X and H and other sections may be rolled, the pressure being visited 
on all sides of the bar. 
eee. Creanine Lirsocrapaic Stone, W. L. Wise.—Dated 22nd July, 

876. 

This relates to an apparatus consisting of a hollow disc perforated at 
the lower side and covered with cloth. ‘he upper side of the disc is pro- 
vided with two hands towards the outer ends of a diameter, and in the 
centre is a funnel provided with a small globular vessel, which is filled 
with hydrochloric acid taining benzylic chloride. ‘The stone to be 
cleaned of an old drawing is washed with water, dried, wiped with 
benzine or rubbed with snakestone. It is then rubbed with the above 
apparatus, the dripping of the acid from the globular vessel being regu- 
lated by a cock. 

2981. Dry Cosets, C. Scott.—Dated 24th July 1876.—(Not allowed.) 

This consists in introducing an impermeable bag into closets, night 
stools, dry closets, &c., by which the removal of excreta is facilitated, the 
mouth of the bag being securely closed during removal. 

2983. Pumps, W. McLennan.—Dated 24th July, 1876.—(Not proceeded 


with.) 

This consists in making the barrel in the form of a hollow cylinder 
with a hemispherical bottom, where the piston reciprocates over the inlet 
branch, which projects downwards therefrom as the tal of the 
pump. A 4-shaped ridge seating is formed above the inlet branch with 
the apex near the centre of the hollow sphere, and running diametrically 
across it, over which clack valves are fitted, opening into opposite sides 
and dividing the spherical chamber into two portions, one liftang and one 
forcing, with a duplex hollow segmental piston rocking on the said apex 
to and from each face by an oscillating vertical lever attached to the 
middle of the piston, which has a rolling ring fitting and working in a 





groove. 
2984. Prorecrion rrom Weatuer, S. Knott.—Dated 24th July, 1876.— 
(Not proceeded with. 

This reiates to a substitute for umbrellas, and consists in a ribbed con- 
tracting and expanding apparatus which may be worn on the head, hat 
or bonnet, or carried in the pocket. Transparent material is let into the 
front to allow wearer to see ahead of the protection. 

2985. Sream Enornes, BF. H. Leveaux.— Dated 24th July, 1876.—(Not pro- 
ceeded with.) 

This is to prevent the noise of exhaust from portable and such engines 
by enclosing the shortened chimney in a casing continued down to the 
lower part of the engine, where the confined steam will run off in the 
form of water. 

2986. Marcu Box, 7. Allen.—Dated 24th July, 1876. 

This consists of an oblong box opened at one ead and covered by means 
of a case having four sides, which slides over the inner box, and is kept 
in place by means of pivoting and guiding pins. 

2987. Cuctivator, J. W. Barclay and R. Seller.—Dated 24th July, 1876. 

This relates to a combined cultivator and digger, and is intended to 
supersede the plough for stubble, clean or fallow lands, as also the 
grubber, &c., for cleaning turnip lands, &c. The frame is formed of one 
var with studs for carrying skives mounted with shares of “‘ the ordinary 
kind,” and for, at the same time, varying digging breasts or “ fingers,” 
or the latter may be fixed to the skives. No drawings are given. 

2988. Creaninc Botrer Cuorus, L. V. Rathburn.—Dated 24th July, 1876. 

This consists in at ing to the inside of the bolter reel three strong 
cords, made fast at one end of the reel close up under the cloth, and 
connected at the other end to spring bolts projecting through the end of 
the reel. These spring bolts in revolving with the reel run over cam 
surfaces which compress them and slacken the cords, then as the bolts 
pass over the abrupt ends of the cams the springs recoil with great 
velocity, and the cords are “chucked” or jerked and caused to strike 
against the cloth, thus freeing it from fibrous and floury matters. 
ee. ee Suet, H. Baker.—Dated 24th July, 1876.—(Not proceeded 


This consists of a hopper, and fixed above a body having a semi-cylin- 
drical chamber, and provided at the bottom with a series of knives. 
Working in the chamber formed by the above, and the lower open part of 
the hopper is a barrel also provided with knives placed radially and at an 
angle to the axis thereof, the panel worked by a handle or winch, 
and the material being cut by the two series of knives. 

2990. Caszs a GuspowpER, 7. Judge.—Datel 24th July, 1876.—(Not 
wi 


A cylindrical metal case, with projecting external flanges at top and 
bottom, is provided with a lid which screws into a screw formed on 
the inner side of the case, the lid and bottom being both sunk below tae 
ends of the cylinder so as to be protected. A lock is fixed to the lid. 
stg anp Straw Brixpinc, W. M. Cranston.—Dated 24th 

July, 1876. : 

This consists in attaching a straw binding apparatus to the shaker 
delivery end of a thrashing machine, and driving it by means of bevel 
gearing, and a jointed shaft worked from the shaker crank or other 
convenient spindle. 

2992. Pencit Saarreners, A. C. Heris.—Dated 25th July, 1876. 

This is for a miniature jack plane to be used as a carpenter would use 
a small plane to sharpen his lead pencil. 

—_— ? anemeee Way or Rauways, J. H. Tozer.—Dated 25th July, 
876, 

This consists in the use of clip fish-plates, the gripping part of which 
only occupies part of the space between the head and foot of the rail, the 
remainder being filled with a key wedging by pressure between head and 
foot of railand using no bolts, &c.; another form consists in using a 
plate similar to an ordinary flat fish-plate but cut into two longitudinal 
pieces which form a pair of folding wedges driven between the head and 
foot of the rail The same idea characterises some of the modifications 
described. A special form of rail is required for most of them. 

2094 Hor Water Vatves, 7. G. Messenger.—Dated 25th July, 1876. 

This consists in a chamber having three or more inlets and outlets, and 
seats for two flap valves on the same spindle carrying a quadrant worked 
by a worm and handle by which the valves may be closed or opened. 
When these vaives are closed, a third valve, seated on a partition between 
the two main circulating pipes, opens so that the chamber forms also a 
syphon. 

2995. Power Encines, 4 Higginson.—Dated 25th July, 1876. 

This consists of a three rectangular chamber engine, in which the 
pistons rock in the chambers as they follow by their connecting . 
the motion of the crank. The connection between the crank and the 
piston body is by means of a flat piece attached to the latter, which 
slides on one of the flat sides of the chamber, and alternately brings 
ports in its under side into connection with exhaust or inlet ports in 
the chamber body. 

2996. Drivinc Screw Propeciters, C. Tringuetta.—Dated 25th July, 
1876.—(Not proceeded with.) 

This consists in applying engine power to screw propellers by means of 
a rocking lever, the long arm of which is connected to the engine, and 
the short arm to a crank on the screw shaft, by which means, says 
author, the power of the screw is increased. 
we > ee AND CLEANING Root Crops, J. Wavgh.—Dated 25th 

uly, 1876. 

_This relates to an implement carried upon four land wheels, and pro- 
vided with a wide scoop which digs up the roots as the machine is passed 
across the field. From the scoop the roots and dirt pass over a grating 
where most of the dirt is separated, and the roots pass up a travelling 
inclined band elevator provided with rows of tines, from which they pass 
over another grating, and thence into a hopper and into sacks. 

2998. Reapine Macuines, W. M. Cranston.—Dated 25th July, 1876.—(Not 
proceeded with.) 

This consists in a machine with a travelling apron, by which the corn is 
cut and delivered in a swathe at the side of the machine; and, secondly, 
in a similar machine combined with a binder for collecting and tying the 
straw into sheaves and delivering them. A rotating head on a vertical 
shaft carrying gathering blades in each case, The binder preferred is 
that of patent No. 2629, 1875. 
aces: WasHING anD Peetina Potators, 7. Bradford.—Dated 25th July, 

$76. 
_ Inside a vessel in the form of an inverted paddle-wheel box revolves an 
iron disc carrying stiff brushes. The potatoes or other such roots are 
placed with water in this trough, and by the revolution of the brushes 
are fixed in the trough, 
d the brushes. 


are cleaned and partially peeled. Guiding boards 
so that the potatoes are continually direct, 











$000. Lusricatinc Rartway Axtes, S. Osborn.—Dated 25th July, 1876. 

Pads of felt are applied to and kept against the journal, and one or 
more loose rollers are suspended within an oil reservoir by means of 
springs, which keep them pressed to the axle. As the latter revolves the 
rollers revolve in the oil and pick up oil, which passes to the journal and 
through the felt outside the oil vessel, which it again enters at the bottom 
after filtration through the bottom. 

3001. Licutinc anp Heatino, J. Whitestone.— Dated 25th July, 1876. 

This relates to the application of porous substances for lighting and 
heating purpuses by means of light volatile oils. For lamps no wicks at 
all are used, but the oil is caused to slowly exude through the porous 
substance under the pressure of a small head obtained by the elevation 
of a small ornamental reservoir forming part of the lamp. An ordinary 
tap or cock is provided to cut off the supply when the light is to be extin- 
guished he same principle is applied to heating steam boilers, the 
fire-bars being made hollow and their surfaces of porous material, through 
which the oil exudes and is burned. Several applications and difi 
tions are shown. 

9002. LANTERNS AND CANDLESTICKS, W. R. Lake.—Dated 25th July, 
876. 

This relates to lanterns and candlesticks, and one part has reference to 
lanterns in which the lateral stem of the wick-raising device is made to 
pass out above instead of through the annular space into which the glass 
fits, the latter being recessed for that purpose. The Second part refers to 
candlesticks in which the candles are pressed up by a spiral spring, and 
prevented from rising too quickly by a superposed ring, which covers the 
outer burning top edge and allows the ascent of the candle as it melts. 
8003. GaLvanomerers, R. H. Ridout.—Dated 25th July, 1876.—(Not pro- 

ceeded with.) 

The coil is constructed so as to preserve the central portion in one 
continuous piece. Within the coil is placed a small point, upon which is 
suspended a magnetic needle, and at right angles to the needle are metallic 
arms, which, protrudi rough the coil, afe turned down and continued 
under the coil to the centre, where the attachment is made with the 
second magnetic needle forming the necessary astatic combination. The 
pair of needles are then combined in a stirrup, one in the coil and one 
— ae the needles hanging steady though free to receive the action of 

© CO! 

3004. Rotary Arr Enaine, J. C. Blain.—Dated 25th July, 1876. 

This relates to an engine the cylinder of which consists of a portion of 
ahollow ring. In this reciprocates in a curvilinear path a piston, which 
receives its impetus from the p of the at phere, a vacuum being 
formed by condensing steam, and communicates its motion by means of 
ratchets to a ratchet wheel fixed on the main shaft. 

3005. LearHeR Manvuracture, M. Kitchen.—Dated 25th July, 1876.— 
(Not proceeded with.) 

This relates to a double-acting “ stock,” which may be driven at a high 
speed. A double-headed stock is provided, which is hung and worked in 
a trough, in each of the opposite ends of which the leather to be operated 
on is fixed, so that both torward and backward strokes of the double- 
headed stocks are utilised, one machine or stock thus doing double work. 
3012. Acoustic Te_ecrapns, B. A, Edison.—Dated 26th July, 1876.—(Not 

proceeded with.) 

The invention consists of two acoustic reeds, operated directly by 
electro-magnetism, or indirectly by intervention of sonorous bodies or 
columns of air between the reeds and the electro-magnet. These electro- 
magnetic acoustical reeds are placed at the two ends of a telegraphic 
circuit, and being provided with contact breakers, &c., vibrate, when 
properly adjusted, in unison. Various details and applications are 
descri 
er Joiwts, H. Parsons.—Dated 26th July, 1876.—(Not proceeded 

with, 

This consists in forming inside the socket end of pipes a portion or 
portions of a screw thread, and in forming corresponding portions of a 
similar thread. The pipes being connected by passing the apigot portion 
into the socket, and partially revolving one on the other. The recesses 
cut in the threads mutually permit the passage of one pipe into the other 
without turning either round. 

3024. Brick Maxine, G. Tomkins.—Dated 27th July, 1876.—{Not pro- 
ceeded with.) 

This consists in a frame carrying a plate upon which rise a series of 
ribs, their distance apart being the width of a brick; a second plate is 
hinged to this with parts capable of passing between the above ribs 
or divisions, and a third plate is provided with knives. Clay is 
spread over and pressed into the division and cut by the cutter plate 
into brick lengths which are deposited on slips. 

3027. Cnemises, E. Clark.—Dated 27th July, 1876.—(Not proceeded with.) 

The chemise is gored with slip body, fitting the figure all in one, so as 
to avoi@ the discomfort attending the old fuil chemise under the corset. 
It also combines, drawers, chemise, and slip body in one. 

3028. + emmornend Fapric, B. H. Hebblethwaite—Dated 27th July, 
1876. 

This consists in producing an unwoven fabric direct from the carding 
engines, composed of cotton or silk waste, &c., the fabrie being consoli- 
dated by through starch, &c., pressed into the fabric between 
rollers. it is then made waterproof by a passage through boiled oil or 
varnish which may be pressed in by rollers. 

3030. ed Lirter, J. Salmond.— Dated 27th July, 1876.—({Not proceeded 
with. 

The raiser or “sock” is attached to the frame of a plough adjustable 
as to height, and consists of a broad plate extending across the whole 
‘‘ drill” or ridge, so as to lift the whole mould and potatoes together. 
The rear part of this sock may be slightly angled upwards and have side 
feathers so as to raise and guide the potatoes on to a travelling pitch 
= the traverse of the potatoes over which separates the mould trom 

em. 

3034. Raisinc Sunken VessExs, T. A. Dillon.—Dated 27th July, 1876. 

This refers to patent No. 3550, 1875, and consists in modifications of 
that vious invention. A large framework, consisting of a series of 
double ribs like so many pairs of callipers,is covered with a suitable 
fabric and lowered down open over the sunken vessel. As soon as the 
calliper points have reached the bilge of the ship, the whole frame is 
allowe to close in and grasp the ship. The bag so formed surrounding 
the ship is then inflated. 

3036. Toys, J. Mewburn.—Dated 28th July, 1876.—(Not proceeded with.) 

This relates to a flying toy, and consists of a light frame of wood com- 
posed of two longitudinal strips and two cross strips. Atone end is fixed 
a pair of wings, and on the other is carried, on a hooked wire spindle, a 
light two-bladed screw, the blades being rods of rattan covered with gold- 
beaters’ skin and fixed inacork. Between the two longitudinal meces 
of the frame isa piece of india-rubber stretched from the hook on the 
screw spindle to the other end of the frame. By turning the screw this 
india-rubber is wound or twisted up, and when the toy is let go the 
untwisting of the india-rubber tends to twist both the screw and the 
wings fixed to the frame, but as the screw biades are smaller and are set 
at an angle, they revolve easier, and the wings remain without revolution, 
while the screw propels the toy upwards and onwards. 

3037. AtmosPHERIC Brakes, C. Cowdery.—Dated 28th July, 1876.—({Not 
proceeded with.) 

This consists in fixing an air pump under the frame of any vehicle, 
the pump being worked by a connecting rod connected with an eccentric 
rod. The eccentric rod carries a projecting pin and the pump connecting 
rod is notched, so that while the vehicle is running the knotch is off the 
pin, but is dropped on to it immediately tt is desired to apply the brakes 
by the pressure of air supplied by the pump when working. 

3044. Seatinc Bortzes, C. M. Jacob.—Dated 28th July, 1876. 

Silicates of soda or potass are employed combined cold with finely 
divided substances, such as lime, magnesia, talc, &c., so as to form a solid 
compound to replace the tar or wax now used for sealing wine and other 
bottles and jars. 

3046. Raisinc Water, F. Wirth.—Dated 8th July, 1876.—(Not proceeded 








wih. 

Relates to raising water by air pressure. A pump is placed within a 
case, the pump consisting of two cylinders with valves opening inwards 
aud outwards into an enclosed water reservoir. The rising of the water, 
under air pressure in one cylinder, cuts off the air pressure from the other, 
and by an arrangement of pipes the air is intermittently exhausted from 
each cylinder by the rise of the water in the other, the necessary pressure 
being supplied by some motor. The arrangement is more particularly 
for table fountains. 

3050. Prerarinc Hare Skins, R. Richenheim.-—Dated 2th July, 1876. 
—(Not proceeded with.) 

After the skin has been dressed, dyed, wetted with warm water, 
stretched on a board and dried, the back is cemented and calico or such 
fabric fastened thereto for a lining. To soften the hair it is combed, 
ironed, or steamed, and soaked in a solution of potash and olive 
oil. 
scse.. ‘wee C. Burton.— Dated 29th July, 1876.—(Not proceeded 

with. 

This relates more particularly to sewing machine shuttles, the object 
being to facilitate the threading and obtaining more equal tension than 
by threading through the usual holes. A slot is formed in the shuttle, 
and therein is arranged a spring bar, one end of which is secured to the 
shuttle, and the other carrying an eye through which the cotton is 
threaded and maintained in tension. 


3053. Revo.ution Inpicators, R. A. Hardcastle.—Dated 29th July, 1876. 
Not proceeded with. 


This consists in the use of a vessel containing liquid, some of which 
rises in a glass tube at the side of which is fixed ascale. To some part 





of the vessel is fixed a button on a flexible dia or plate, the 
button being in connection with the governors, so an increase or 
decrease of speed alters the pressure on the button, and thereby the 
height of the liquid. 


3057. Finisuinc Negpues, 2. Bennet.—Dated 29th July, 1876.—(Not pro. 
ceeded with.) 

Upon a single axis is mounted a series of grinding and polishing re- 
volving tools, so that the several operations of needle fin’ may be 
accomplished at one handling. 

83059. Bacarece Boar, R. Aenley.—Dated 81st July, 1876. 

Consists in the use of = principally round the cups in the board, by 
which the balls, actuated by a spring piston or cue, may be guided into or 
kept out of the holes, the pins being movable into various positions, 
sockets for their reception being fixed in the board. 

8061. Sawino Stonz, J. W. Graham and A, Graham.—Dated 31st July, 
1876.—(Not proceeded with.) 

Within a reciprocating frame is a second frame carrying the blades in 
which diamonds are mounted. Right and left-handed quick thread 
screws are attached to this frame and operated by “star wheels,” so that 
the blades and diamonds are lifted when on the return or non-cutting 
stroke. This frame may be raised with relation to the stronger recipro- 
cating frame which carries it, and the stone to be cut is supported on a 
small railway truck run in under the frame. 

3065. Grain Sieves, J. H. G@reenhill.—Dated 31st July, 1876.—(Not pro- 
ceeded with, 

Transverse bars with holes in them are + at frequent intervals on 
reciprocating sieves, and beneath and to the lower sides of these are fixed 
shelves in such a way that the grain working through the holes can just 
get under them, but larger and foreign material passes over them ; dust, 

vc., passes at first with the grain, but it is afterwards separated on a finer 
sieve. 
3067. Pistons, J. Hutton.—Dated 31st July, 1876.—(Not proceeded with. 

This consists in fitting bevelled edged blocks to a steel internal ng 
ring ; the double bevelled face of the block presses against the inner sur- 
face of the packing rings. 

3070. Currine anp Bunpitxo Woon, F. Kingston.—Dated 31st July, 1876. 
—{Not proceeded with.) 

The wood is first cut up into blocks and then fed on to a narrow table, 
at the end of which is a splitting knife the full width of the blocks, by 
which the latter are split up into thin slabs. The slabs then drop down 
between two rows of circular revolving cutters, whose cutting — 
nearly meet, and by which the slabs are split into strips or sticks. e 
sticks drop on to a travelling band and are carried against a stop and 
gripped up in certain quantities by a pair of curved arms, from which 
they are pressed by a plunger into a cylinder, there held, tied, and 
released. 

3076. Bewume, R. Simpson.-—Dated lst August, 1876.—(Not proceeded 
with, 

This consists in facilitating and final separation of the yeast from the 
liquor under fermentation, so as to avoid acidity and yeasty flavour. Hot 
or cold water is introduced into apparatus cuniciion of coolers with coils 
of pipes regulating the temperature as desired to effect a more ready 
separation of yeast. 

3077. Meratiic Bepsteaps, 7. Wilson.—Dated 1st August, 1876. 

The angle iron sides and ends of the bedstead frames are used with the 
horizontal member undermost in (iene of, as is usual, uppermost. The 
side angle irons are bent round to form the ends. The junction parts at 
the corners are formed by stamping the angle irons into a suitable form ; 
stamped wrought iron is used where cast iron usually been aj 
and the specification refers to a large number of minor modifica’ of 
description of parts. There are no illustrations. 

3084. Concrete Pavements, W. Bttlinger.—Dated 2nd August, 1876.— 
(Not proceeded with.) 

Concrete is made of ordinary materials, and either cut into blocks or 
moulded in blocks by interposing pieces of tar paper, while the concrete 
is plastic. In foot pavements where the concrete is laid in a continuous 
sheet it is to be cut in certain lines partly or wholly through by a tool, so 
as to avoid irregular cracking due to contraction. 

3085. Rotter Skate, J. and J. Hawkins.—Dated 2nd August, 1876.— 
(Not proceeded with ) 

The axles of the rollers are caused to converge and diverge in a horizontal 
plane by the descent at either one or the other side of a plate fixed to the 
tootstock, and carrying inclined planes which give direction to the 
motion of the axles. The stock vibrates transversely on a horisontal 
aXis. 

3092. Hose Pire Covrttwas, G. Macartney.—Dated 2nd August, 1876.— 
—{Not proceeded with.) 


This refers to fire hose couplings locked ther by pins screwed 
throngh one part catching on a shoulder formed on the other part. In 
this invention the pins, whi 


ch are screwed through diametrically ite 
lugs on one part of the coupling, have fitted to their ends a con 

to catch on a correspondingly inclined shoulder on the other part of the 
coupling, and lock the two parts firmly together. The invention also 
relates to a cupped washer or packing ring arranged in the coupling so 
that the pressure of the water Sowing in either direction es the 
coupling tight. 








Abstracts of Complete Specifications Filed with Appli- 
cations since Ist July, 1876. 
89. Srone-pREssine Toois, A. M‘Donald.—Dated 9th January, 1877. 

This consists in a stone-dressing hammer formed with a slit head and 
clamping screw, the slit being provided with a number of 
steel bits, which may be taken out and re-sharpened, and which may be 
of various forms. 

107. Ratuway WueEe-s, @. D. Dyson.—Dated 9th January, 1877. 

This consists of various machine tools for making railway wheels with 
spokes formed either by forging or by bending from bar iron. It also 
refers to a hydraulic machine for forcing tires on to wheel bodies, and of 
casting naves on spokes, and then compressing the nave and rim by 
hydraulic pressure. The invention further refers to a method of fasten- 
ing tires on wheels by means of grooves in the tires and annular rin 
fitting therein, one of them being held by a key, and both bolted to 
body or rim of the wheel. The sections of tires with a pro- 
jecting internal flange. An iron wheel with wood cushion between the 

dy and rim is shown, and in several sections bolts are dispensed with 
for connecting the body and tire. 


112. Benpine anv StrRaicuTenine Rais, W.R. Lake. —Dated th January, 
1877. 


This relates to improvements in ‘ hot beds,” used in the manufacture 
of rails for curving them when hot. It consists of a set of parallel verti- 
cally adjustable rolls, arranged in line with the,rollis of the same le 
and actuated by any suitable means; a set of — projecting ard 
between the rolls and arranged relatively to each other to form its in 
a curve such as it is desired to impart to the rails; and also an 
ment for placing the rails against the stops, and then freeing it for 
delivery to the casting bed. 


129. Compresstno INoots rn Castine, W. R. Lake.—Dated 10th January, 
1877 


if. 

This consists in admitting a direct steam pressure upon the surface of 
the molten metal in the ingot mould, and in allo e steam to = 
heat after all rents have been closed. The apparatus consists mainly in a 
cover and steam pipe to the ingot mould, and a cover to the side runner 
or gate by which the ingot is cast, the metal entering from the bottom of 
the ingot mould. 

148. Weicuino Macuines, J. Greenwood.—Dated 11th January, 1877. 

This relates te self-indicating weighing hines, an ‘ists in con- 
necting a suspending vibrating paddle, which is immersed in a semi- 
circular box of water or other fluid. The paddle is in connection with a 
three-armed lever connecting the machine wlth the dial, vibration of the 
latter being checked by suspended paddle. The paddle performs a 
of a revolution by means of the three-arm lever connecting the 
machine and dial, one arm of the lever carrying a rack gearing into a 
pinion on hand spindle of dial. 

155. Sewine Macuines, H. A. Bonneville.—Dated 12th January, 1877. 

Relates to improvements in universal under-feed machines, in which 
the oscillation of the feed-dog causes inconvenience in straight work and 
defective seams in circular work. This invention ak ym to remove 
these defects by constructing in combination with bar of a rectili- 
near feeding-slide, so that the feed-dog which forms a part of the feed- 
slide cannot be thrown out of its rectilinear path by the oscilla’ 
motion of the feed-bar. It also consists in placing a guard so that if the 
thread should have a tendency to curl up, it cannot catch in the teeth of 
the feed-dog ; also in placing a smooth flange on each side of dog, so that 
thread cannot catch in its teeth. 

235. Weavine Torrep Fasrics, S. Pitt.—Dated 18th January, 1877. 

Relates to weaving tufted fabrics as mognette, and the object is to 
secure the tufting material more securely in the fabric, and to facilitate 
inter-weaving of threads to form the fabric. The filling weft thread is 
supplied at both sides of the loom, and the filling from one side is drawn 
through the shed by the same implement whieh hands tn the es 

both aides 





from the opposite side. “ Filling” of two grades of fineness 

and the finer and coarser fillings are selected automatically at both 

of the loom, according to the order in which they are to be interwoven 
with the warp threads. The tufting material is carried u 

each mounted in a separate spool frame, and each having the 
of coloured yarns upon it a for a one of the successive 
rows of tufts of which the design is formed. Each spool frame is 
vided with a row of tubes for introducing the ends of the 
material into the shed. 











Mancn 30, 1877. 





THE) ENGIN EER. 


227 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. : 


(From our own, Correspondent.) . 

‘OWe are selling finished iron at 50s. under ” said an iron- 
master to me to-day ; yet that ironmaster is the the wealthiest 
in South Staffordsh If he did not sell at that figure, he added, 
he should have nothing for his men to do, «This D the 
market with a quotation of £6 10s. per ton for Staff bars, 
since marked bars are £9 per ton. The lower price is by no, means 
gonneel, rut, a9 is an irrefutable citation of its prevalency out- 
side n reles, p 

Seatealy any new orders have been given out this week by either 
consumers or merchants, both classes of purchasers being desirous 
of witholding further purchases till after the quarterly meetings, 
which n a fortnight hence. Still all the works have been 
doing their utmost to get out of hand before the close of the week 
all orders remaining upon the books. That they have not found 
much difficulty in effecting this, will appear from the fact that 
last week the aggregate of the orders received in that time by a 
firm of no mean stunding, represented only twenty tons ! 

Sheets continue in best request, for use by the galvanisers.and the 
stampers mainly, Ir ters plain of the ting character 
of the terms which someof the buyers of such iron desire to enforce. 
For example, it is sought during the prevailing depression to 
assimilate some of the gauges which carry a difference of £1 10s. 
per ton. That is the difference between the quotations of singles 
and doubles and lattens and doubles respectively. What, how- 
ever, such buyers are now attempting, is to make the price of 
doubles no more than the price of singles, and the price of lattens 
no more than the price of doubles, Hitherto the effort has 
been attended with only very partial success ; but it is a misfor- 
tune for the English firms that less disinclination to comply with 
buyers’ terms is being shown by Belgian finish-d iron makers. _ 

specific reduction in marked iron at the quarterly meetings is 
confidently anticipated by some large buyers of such qualities, 
The marked bar firms, however, wholly discourage the expectation, 
asserting that the arbitration agreement for regulating colliers’ 
wages precludes any alteration in colliers’ wages till Michaelmas ; 

that without a reduction in mining charges marked bars must 
remain at the figure which has operated ever since the April 
Quarterly Meetings a year ago. 

Pig iron is in slightly reduced output this week, the two furnaces 
at Tipton having gone out in the interval, consequent upon the 
financial troubles to which I last week drew attention, Common 
iron shows, however, no tendency to strengthen ; and on ’Change 
this week in Birmingham and Wolverhampton orders might have 
been placed at prices within makers’ quotations for such iron. 
Indeed, transactions were instanced by people interested in low 
prices which made actual sales to stand at 2s, 6d. under the 
declared minimum of the open market. Large supplies of cinder 
iron might to-day have been got at within £2 10s. perton. Never- 
theless £4 5s, must yet be given for good all-mine Staffordshire 





pigs. see 
Coal is difficult to sell at 11s. per ton, furnace qualities, 22 cwt. 
to the ton, which is the general,but not the universal weight, Nor 
is less trouble experienced in upholding the quotations of from 
7s, 6d. to 8s, per ton forge coal, now that the finished ironworks are 
in diminished employment. There is a slightly better fequiry 
at the foundries, bat not enough to atone for the dimi- 
nution at the mills and forges, Domestic coal of the best 
class cannot be got retail at less than 18s. 6d. delivered. This 
quotation induces hants to hold back from: baymg, the con- 
viction being strong that a reduction must svon be declared, Sach 
an expectation has been stimulated by the threat that has been 
widely circulated, and which a powerful colliery firm has been 
stated to have used, to the effect that if a few small firms in their 
neighbourhood continue to sell good coal at prices which are 
known to have been recently taken, they will drop their prices to 
a level at which it will be impossible for their rivals to live. 
The course of events in the coal market is closely watehed by 
everyone concerned in the making or buying of iron, as well as the 
eneral consumers of fuel. Coalowners are not all convinced that 
twill be impossible to effect any alteration in existing arrangements 
before the six months’ notice previously mentioned has expired. 
The water underground gives no sign of subsiding. It has 
risen this week 18in, in the Stow Heath pits, and it has now begun 
to rise at Willenhall, where it has come up 24in. in the week. 
To encourage traders in and around Birmingham who do business 
with France, to express their views upon what concessions should 
“be required by our Government under the terms of the new 
Commercial Treaty with that country, the council of the Birming- 
ham Chamber of Commerce has appointed a ittee to whom 
suggestions should be forwarded. 
e annual meeting of the Wolverhampton Chamber ef Com- 
merce came off on Tuesday. 
There has been an improved business done this week at the pipe 
foundries, and at the engineering establish its wh ti 











Linesinahian iron is also without change, either:as regards prices 
or deman : 

Middlesbrough iron, as I have already intimated, continues to 
be offered here at oxepetegr es prices, andis quoted at 51s. 6d. 

ton for No. 3 foundry, 50s. 6d. for No. 4 foundry, and 49s. 61. 
For No. 4 forge, net cash for immediate delivery, 

The finished iron trade continues dull.and weak, Bar makers 
are doin; y fg the orders which are being given out being 
chiefly’ for merchant trade. ‘also are quiet, and 
although there is some mill work to be given out in the Oldham. 

these contracts are now being taken at such excessively 

low prices that, except so far ‘as they enable the founder to keep 

his men or to reduce the cost of other work, they are not 

worth having. For bars delivered «into the Manchester district 

rices remain much about the same as last week, Staffordshire 

8 being offered at £6178. 6d. to £7 per ton, and Middlesbrough, 
Lancashire, and Sheffield do. at £6 15s. to £6 17s: 61. per ton, 

In the coal trade business generally is dull, One or two of the 
large firms in the Manchester district have during the past two or 
three weeks been able to clear off their stocks of house coal to a 
considerable extent, but generally there is no push for this class 
of fuel, and common descriptions of round coal are still plentiful 
in the market, Good burgy meets with a fair demand, but the 
common sorts continue difficult to sell, The small quantity of 
slack in the market meets with a good inquiry, and prices are 
very stiff. One of the large firms has intimated an advance of 5d. 
per ton next- month, butno general upward movement is at pre- 
sent probable, although consumers, sueh as brickmakers, who only 
come into the market during the summer months, will no doubt 
have to pay higher prices to secure supplies, From outside dis- 
tricts there is, with the exception of slack, only a moderate 
demand, and the local colliery proprietors have to compete keenly 
with the Yorkshire and Wigan firms, who are sending large quan- 
tities of stuff into the district. In the South-West Lancashire 
districts there is no material change to notice, most of the colliers 
are still only working about four days a week, and the average pit 
ptices are about as under :—Good Arley, 9s. 6d. to 10s. 6d; Pem- 
berton four-feet, 8s. 6d. to 9s.; common coal, 6s. 6d. to 7s. 6d.; 
burgy, 5s. to 5s. 6d.; and slack, 3s. 6d. to 4s, 6d. per ton. 

The shipping trade continues very dull, and there is keen com- 
petition for the orders given out, 








THE SHEFFIELD DISTRICT. 

(From our own Correspondent.) 
QurIeTuDE is still the general rule in all directions, there being | 
such sluggishness, in fact, that it is tedious to have to allude 
to it in these reports week after week. The merchants are 
building a little on the supposition that list prices will be 
altered at tie April quarterly meetings, but producers do not 


= 


belief thatthe opening of the spring navigation and the. restora- 
tion of the confidence that has been so seriously impaired by the 
prospect of war in the East, wil] give a new impetus to the trade 
now so prostrate. There is, of course, fair warrant for this Hope. 
There are, however, those who have serious doubts as to its 
realisation for some time to come. 

The negotiations with a view to the proposed reduction of the 
wages of the Cleveland: miners are p ‘satisfactorily. On 
Saturday the council of their assveiation held a meetingat Salt- 
burn and appointed a committee of their members to proceed™to 
MiddlesStough on Monday, for the purpose’ of di the pro- 
posals of the ewployers with the representatives of that body. 
The meeting at-Middlesbrough was well attended, and the parties 
agreed to refer the matter to arbitration. The three previous 
reductions have been referred in a similar manner, and in each 
case the reduction awarded has been less than that claimed by 
the employers. The wages now paid to the winers of Cleveland 
average about 5s. per day. This is just about the same rate aa 
that paid to the coal-miners of Durham ; but while the Cleveland 
miuers have to pay house rent and fire out of their wages, the 
Durham miners are allowed fire’ and house free. It therefore 
appears that the Durham miners are in a considerably better posi- 
tion than those of Cleveland. 

The quantity of ironstone now being sent. out of the Cleveland 
mines is less than usual. Large stocks have in some cases been 
got together, and the mine owvers are therefore offering the stone 
at fully 9d. to 1s. per ton less than its seliing price six months 
ago. The total quantity of ironstone raised in Cleveland last 
year is calculated at about seven millioa tons. 

Several additional failures are announced in the North of 
England, the most important of which is that of Mr. Thomas 
Greener, coal and coke merchant, Darlington, whose liabilities are 
stated at nearly £50,000. Mr. Greener has been largely engaged 
in the trade to Sheffield. 

Several important iron and coal properties in the North of 
England are now offered for sale. The most important of these 
is the West Hartlepool Iron Conmeny Works, the Britannia 
Ironworks, Fence Houses, and the Bishop Auckland Ironworks, 
Middlesbrough, all of which are standing idle, 

The Durham coal-owners are now arranging for the application 
of the sliding scale, already applied to the under-ground work- 
men, to the surface men employed about the collieries, including 
coke-wen, labourers, engine-wen, and mechanics. Considerable 
satisfaction is felt with the provisions of the sliding scale, which 
will henceforth, or at least for a period of two years, enable the 
most extensive and important coal mining industry in the world 
to be carried on without danger of suspension or other interpos- 
ing risks, and thus give a security to the owners that has not 
hitherto been enjoyed. 

Considerable interest is manifested in the arrangements pro- 





hold out the expectation that this step will be a possible one. 

Pig iron, in some quarters, has seemed to have had a tendency | 
to harden, but in other directions there has been an opposite indi- | 
cation, and a few fair sized parcels are reported to have changed 
hands at a shade under last week’s figures. Rather more forge 
pigis being brought into South Yorkshire from the North Lincoln- | 
shire smelters, and the Leeds foundries are using heavier parcels 
from the same source. North Lineolnshire quotations average 
about the following :—No. 2, 59s 6d.;"No. 3, 54:.; No. 4 forge, 
50s. to 51s.; mottled, 49s.; and white, 48s,, all Lo.r. Frodingham. 
Leeds ‘ Aireside” No, 1 is still held. at about 54s.; No. 2, 
52s,;,No. 3, 51s.; No, 4, 50s.; forge, 50s.; mottled, 493; and 
white, 49s., f.o.r. at Leeds. Hematites are staady, and are 
likely to remain so whilst the ‘Bessemer trade continues to 
rule as brisk’ as it now does. Ses *“Hematite” No. 1 
is 708.; No, 2, 67s. 64; No. 3, 653.; No. 4, 65s.; No. 5, 
mottled, and white, 65s. M rt “* Bessemer” No. 1 is 70s.; 
No. 2, 67s, 6d.; and No. 3, 65s., with the customary 24 off for 
prompt cash. Millom Bessemer is 72s. 6d.; No. 2, 70s.; and No. 3, 
67s. 6d.; Millom ordinary No. 3, 67s; 6d.; No, 4, 67s. 6d.; and No. 5, 
67s. 6d., on four months’ terms, or with 24 off for cash, 
Besides these houses, there are some ten or a dozen others which 
send hematite pigs into this district at quotations closely approxi- 
mating to the above. Some of the Bessemer makers here are 
taking advantage of the current low rates to buy in as much pig 
as they can get hold of, but they find vendors shy of forward con- 
tracts except at accumulating rates, 

I notice with some surprise that it is again reported by some of 
the newspapers that the Midland Railway Company is intending 
to roll its own rails. It is further stated that, although the plant 
isnot yet completed, it will be so within a few months. I may 
say that this appears merely to be the revival of a rumour which 
was officially contradicted last year. 

A London newspaper states, with some semblance of authority, 
that Messrs. Charles Cammell and Oo., Limitec, of the Cyclops 
Works, Sheffield, are engaged in a series of experiments, at the 
instance of the Admiralty, for the purpose of demonstrating 
what is really the value of steel as a material for the construction 
of -plates, and. also whether it can best be used with 





ere g 
and some other classes of rivetted work are got up. In costly 
machinery, tin mill, and forge castings, business is dull. 

Foreign orders in the edge-tool trade are fast improving. 

Certain departments of the chain trade are busy also upon a 
Government order from the India-office, and an in r re- 
senting the Government is now in this district superintending the 
execution of the contract. 

A conference has taken place in Birmingham between the dis- 
trict nut and bolt manufacturers and representative operatives, to 
consider the present state of trade and wages, in consequence of 
the employers having resolved that an alteration and reduction 
should be made in the ops price list, which has regulated 
wages since May, 1872. e masters told the men that in conse- 
quence mainly of Belgian competition on the Continent, and in 
India, and of Uni States competition in Australia, New 
Zealand, Canada, and South America, they were compelled to ask 
the operatives to accept somewhat lower remuneration. The men 
consented to receive a revised list of prices to lay before their 
constitaents, and promised to again meet the masters on a future 
occasion. Ata meeting that they have since held they displayed a 
strong objection to accept any drop, but did not d 
definite course of action. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

GENERAL depression is still the prevailing featu.e in the iron 
trade of this district, and not only do prices conti iue extremely 
low, but inquiries for all descriptions of iron continue also on the 
most limited scale. There are no buyers in the market with 
orders of any weight, and for really legitimate requirements very 
little iron is at present being sold. For the most part the small 
quantity of iron which is changing hands is being bought, not 
because it is actually needed, but b the dingly low 
prices—in many cases very considerably below what the iron, 
under most favourable circumstances, can be made for—at which 
needy sellers are now offering, are an inducement for consumers to 
buy for stock, and if orders for long-deferred deliveries could be 
placed at these prices, there is little doubt a considerable amount 
of speculative business might be done. 

In the Lancashire iron-producing districts the prospects of any 
early revival of activity seem to be as remote asever. Not more 
than about one-third of the furnaces are at present in blast, and 
although during the present year stocks have not as yet been 
increased, there is 
the old contracts now fast running off. But notwithstanding this, 
and the low price at which North-country iron continues to be 





pushed in the district, the local makers still hold firmly for late | 


rates, and will not entertain offers at anything below 56s. to 57s. 
per ton for No, 3 foundry 


per cent, for No, 4 forge, delivered into the Manchester district, 


| 
| 
| 


de upon any a single instance. 
| 


| leave their work—a circumstance which probably indicates a 
| further reduction of wages not only at this particular pit, but 
| throughout the whole district. 


| Shire, have reduced their quotations for all classes of manufactured 


| field warehouse ; plates, £9 10s.; and sheets, £9 10s.; girders, £9 


no new business coming in to take the place of | any tangible relief during the past few days. 


| a patent for casting armour-plate in Bessemer steel. 


low and unremunerative as ever, and makers are making up their 
minds to refrain from pushing sales at current quotations, choos- 
ing ~ ag that they should make iron for stock than sell it at a 
sacrifice. 
and 54s, 6d. to 55s. 6d. per ton less 24 ''a pumber of blast furnaces, but nothing of the kind has yet been 
attempted, and makers seem generally disposed to hold on to the 


advantage by itselfor in combination with iron. I know nothing 
definite about these experiments, but I may mention that some 
two or three years ago a local gentleman—Mr, Hampton—took out 


however, that the invention was never practically worked, 
A meeting of the credit 

Vale Ironworks, Wakefield, was held at the works on Friday last. 

It was decided to wind up the estate by liquidation, Mr. Macredie 





—Macredie and Evans—of Sheffield, being appointed trustee, with | 


Messrs. A. Carrington, L. Cooper, C. J. Stod 

and ©. Betts, as the committee of inspection. 
petition was filed in the Sheffield court by George Shinnield, 
Alexandra Steel Works, Attercliffe, whose liabilities are nearly 


, J. B. Bradshaw, 


One of the men injured by the boiler explosion at the Sharron 
Vale Rolling Mills of Smith, Boyd, and Co., Sheffield, has since 
died, and an investigation as to the cause of the accident is now 
in progress. 

Tn edgetools, files, saws, and certain kinds of engineering requi- 
sites, there is rather more business doing, but no real activity in 


he whole of the 700 miners and other men employed at the 
Shireoaks Colliery have been served with fourteen days’ notice to 


All the associated coalowners 
followed the lead of Shireoaks in enforcing the last drop. Earl 
Fitzwilliam’s miners, numbering about 850, have agreed to accept 
a general reduction of 9} per cent., to come into operation on and 
after April 2nd. The dispute at Denaby Main has been settled 
by mutual concessions, and the strike of boys at Manver’s Main 
has also been compromised. The Darfield Main dispute is now in 
course of being arbitrated upon by the Rev. Mr. Day, rector of 
St. Mary’s, Barnsley. 

The Butterly Iron Company, whose works are near Ripley, Derby- 


and merchant iron 20s, per ton, making good bars £8 10s. at Shef- 
to £20, according to section, and deck plates proportionately. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
THE prevailing dulness of the iron trade has not experienced 
Prices remain as 


There was some talk a week or two ago of blowing out 


I believe, | 
of Mr. 1 Whitham, Calder ' 


On Saturday a | 


posed by the Ger-nan coal-owners, aided and abetted by their 
Government,.with a view to the development of their own car- 
boniferous resourees, and the conséquent exclusion from’ their 
markets of English coal. The great bulk of the two and a-quarter 
million tons of coal anvually imported by Germany from this 
county is shipped from the Wear and. Tyne. and it is a matter of 
deep concern to the shippers and coal-owners in. the north of 
Eugland to prevent the decadence of their exporttrade. It is, 
however, believed in some quarters that the German coal-owner’s 
conference at Bremen is but a flash in the pan, and that the 
exceptionally favourable rates at which English coal ean now be 
exported to Hamburgh and other German ports, and its excep- 
tional quality, will retard the use in that country of inferior native 
uel, 

Sir W. G. Armstrong and’'Co., are about to establish a fuse 
factory at their Elswick Works, Newcastle-on-Tyne. ‘This will be 
an adjunct of considerable value, and will render these’ famous 
orduance works still more complete. 7 

The wages disputes at the Jarrow Shipbuilding and Engineer- 
ing Works have terminated in favour of the Messrs. Palmer, who 
have obtained about 150 labourers from other places, and have 
thus made th lves independent of the men who came out on 
strike. The fitters have also acquiesced in the requirements of 
the firm ; but meauwhile the Messrs. Palmer have been supplied 
with new men, and hence only a very few of the old hands have 
been reinstated in their employment. = 

There is hardly any change to speak of in the position of the 
Durham and Northumberland collieries. At the New Delaval 
Colliery the whole of the working gear was brought to baak at 
the end of last week, and between 400 and 450 workmen will thus be 
thrown out of work, until some alterations in the sbaft have been 
completed. A resumption of work after alterations is about to 
be made at the Hartford Daisy pit in Northumberland. 











NOTES FROM SCOTLAND. 
. (From our own Correspondent.) 

TuE i diate prospects of the iron trade are not at all-cheer- 
ing. Unless ironmasters are prepared tov work for stock, they 
have little encouragemeni to keep their works going at the rate of 
production which has been common during the past two months, 

When, a fortnight ago, warrants reached 53s. 9d., some were 
ready to think the extreme limit of the fall had at length been 
| attained ; but within the past few days a yet lower figure has been 





, touched, and seeing that the foreign demaud keeps so sluggish, 

while our imports from the North of England continue gradually 
, to rise, it would be unwise to say that warrants will not yet recede 
| @ little farther. Messrs, James Dunlopand C©o., of the Clyde 
| Ironworks, have put out two of their blast furnaces on account of 
the dull state of trade. The stock of pig iron in Messrs, Connal 
and Vo.’s Glasgow stores, now amounts to upwards of 129,000 tons, 

Business opened in the warrant market on Friday at 53s. 104d. 
one month, and improved to 54s, one month and 53s. 104d. cash. 
Iu the afternoon sellers remained firm, and no business was done. 
For some time after the opening on Monday, sellers held by Friday’s 
rates, but buyers would not give them. The price subsequently 
receded from 53s. 10d. to 53s. 7d. cash, at which latter figure a 
large business was done, A fair business was done on Tuesday at 
53s. 6d, and 53s. 44d. cash, and 53s. 6d. one month and fourteen 
days. To-day (Wednesday) there was a large business at 53s. 34d. 
and 53s, 44d. cash, and 53s. 44d. to 53s. 5d. month open and fixed. 

The demand for makers’ iron is limited, and prices have generally 
receded about 1s. per ton. 

The walleable trade is not quite so brisk as it has recently been, 
and though the quotations of manufactured iron are nominally 
unaltered, the rates have practically been broken to a small extent 
by the very keen competition which exists. Last week’s foreign 
shipments of iron manufactures from the Clyde included £3000 
worth of machinery, £1000 galvanised iron, £1900 castings, £630 
pipes, and £3900 miscellaneous articles, 

Since last week many additional notices have been given of 
reduction of miners’ wages. At Orchard, Carluke, Mr. Barr has 
given intimation of 10 per cent. off ; Messrs. James Dunlop and 
Co. have intimated a reduction at their Clyde Works, and the 
men have accepted it ; the miners of Dreghorn district are to be 
reduced to the extent of 6d. per day. Messrs. Dixon and Co. have 
given notice of a reduction at Carfin, and Messrs. Merry and 
Cuninghame have taken the same course at the North Motherwell 
collieries. The only case of the men striking against the reduc- 
tion was at Garscadden, but they only remained out a day or two, 
and are now working at the masters’ terms. Notices of reduction 
have also been given at Denny and other places in Stirlingshire, 
and the intimation has likewise been quite generally made in the 
county of Fife. . The coalmasters of Clackmannanshire have 
resolved to charge their miners house-rent and the price of the 
coals they consume in their houses, two very considerable privileges 
they have hitherto enjoyed without any payment. The employers 
offer a slight rise in wages as compensation, but the men are 





represented as so strongly opposed to the change that they may 
possibly come out on strike against it. 
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PRICES CURRENT OF IRON AND STEEL. 
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AND PUDDLED BARS. 
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to quote different 


these cases 


ScoTLanD— a. £6. 
G.m.b.—No. 1.. ©| Glengarnock—No.1 .. 8 0 
a - } = ae oe ‘3 
Gartsherrie—No. Eglinton—No. 22 ee 
Mi ay sh 4 aS i ee oo 
Coltness.—No. 1 .. Dalmellington—No. 1 .. 
No.3 s 6 No.8 .. 212 
cure 4 $ * 
2. 
Langloan —No. 1 we 0 rag ees y eo oe : . 
> . eo. 
Cntitees' <0 1°. » specially sel - 810 
ee? 1 - ; At Grangemouth. 
Monkland—No.1.. «. 216 0| Shotte—No.1.. .. o 8 2 
Pe a ec we 213 6 NO. 3.0 oe o¢ 216 
pelhill—No.1 .. «. 216 0 At 
No.8... .« 0 0 0 Kinnell—No.1 .. «- 216 
Clyde & Quarter—No.1 217 0 No.3 ee eo 212 
No.3 214 0 At Bo'ness. 
The above at Glasgow, CLEVELAND—Prices at works— 
deliverable alongside. _ Bo. Lh cc so cc as of 83 7 
Cdk Ps o's 98 0] ERR we 8 8 
ee a Se No 4 tomy 3... 23 
- - No. 4 forge .. ee o 2 2 
Calder—No. eo of 8 8 O Mottled .. .. ef « 2 8 
No. 214 0 White os) 4s’ 46° os O'B 
At Port Dundas. Thornaby .. +. «2 «- 216 
£eadad £8.42 
Wates—No. 2, f.0.b., Newport.. o eo 27 6t0000 
Forge (at works) » ice (9:28 OO 8 Ore 
Common pig (at works) oy eo 2 2 6t00 0 0 
Best native ore (at works) .. - 215 0t00 0 0 
Both, Daven: a 
DexsysHire.—No. 1, at ee eo 214 Oto 217 6 
No 3.. ee oe oe « 2 7 6t0210 0 
LawcasHrre, d wey hester.—No.3 216 Oto217 0 
* No.4 214 to215 6 
% H. Messelmoun 510 0t0.0 0 0 
Messrs. WartTweE.t & Co.'s “Stockton net prices (on tr 1cks) are—No. 
£2 93. Od; No. 3, £2 5s. 0d; No. 4 Forge, £2 4s.; “Thornaby” No. 
Forge, £2 16s. 0d. ‘net cash. 
Hpwatire, | at works, —& ys ay seo 
Millom “ Bessemer "— oe ew 812 6 
No? ee oe oe oe « 810 0 
No. 3 oe o oe oe - 876 
Ordinary No. 3 .. oe oe os oe. 876 
No. 4 «. oe e ee - Eee. oO 
No. 5 .. oe - ee ee S76 
Mottled ee ee ee ee ee ee eo. 000 
een Che oe ee ee ee oe -4 4 
Maryport Hematite—No.1 .. eo oe - oo 
No.2 ee oe o eo 8 76 
No.3 o- - oe eo 8 5 ®O 
No.4 o oe o os oe. 850 
No.5 .. oe ee eo. 3 5 0 
Mottled and white.. o oy os o eo 8 5 0 
”“—No. 1 ee . o o ee 810 0 
No. 2 o - ee ee - 876 
No. 8 ee ee oe ee ~ 850 
Bar— 
Wares.—At works a oe oe £5 & Oto 510 6 
CLEVELAND oo oe o oe «- 410 Oto 412 0 
Pearson and Knowles Cealand Iron Co... 5 5 Oto 5 7 0 
MANUFACTURED IRON. 
Ship Plates— 
panes & Repenae Go. bat ha. Sate. + 910 0 
Grascow, f.0.b. oe es Od. tos 5 0 
Wares—At works .. oe ee ee fr = Cd. to0 0 0 
“Mippessro’, at works os Ss. Od to7 10 0 
Fox, Hap, & Co. (at works, cash lees 25)— 
Ship or or bridge plates (A oo oo oe ee o ¥ 5 @ 
Mast plates (—*—) be thease, 0 hg cngs REED 
~Boiler Plate 
“+ WARRINGTON, s.” to 5 ewt. each plate ee ee ° 910 0 
Do. best best o oe o oe ee «+ 1010 . 
Do. treble best ee 12 10 


~~ 
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per cent. discount for cash. The Pearson and Knowles ‘o.’s J 
nished Sen include delivery at station in Liverpool, Manchester, or 
tons, erpool 


‘Warrington, in lots of not less than 2 

lots of 10 tons and upwards. 

Low Moor, terms in each case 
monthly accounts, or 1} 
months’ bill The Bow 


or free alongside 


2} dis. for cash in payment of 
cent. dis. for cash in lieu of three 
Iron Co., Limited, and the Low 


at Liv 
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coooooocn: 


an 
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eooooooo © 
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ooop 
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Moor Co. deliver in London at 10s.; "Liverpool, 7s. 6d.; an 
Hull, 5s. per ton extra. £28 
Under 24cwt.each .. e ee oe percwt. 1 4 
2icwt.andunder3 cwth .. oe =e oe eo 165 
3 cw. ,, et = i tos ts 2S 
Stewt ,, ss Ss SS wll ES 
4 cwt. i 5 cwt. oe oe ee eo. 113 
5 cwt. o 6 cwt. ee - oe oe eo 115 
6 cwt 7 cwh a *e *. ** o 118 
7 cwt. and upwards ee ee - = mh 
Plates exceeding 6ft. wide, s. per cwt. extra. Hammered 
chequered plates, and all plates differing from a square form or regular 
taper, extra per cwt. 3s. 
el boiler plates 6d. per cwt. less; their terms 
Low 
“* Mormoor” best, to 5 ewt., to 4ft. 6in. — and to 10 10 
$2 superficial feet, per ton at works . hn 
Best best oe oe oe oe ee 1110 
Best best best, “to 4 cwt. oe oe o oe «- 1310 
Special, to 3 cwt 17 0 
Usual extras for overweight, sketches, &c. 
Barrows & Sons: 
Best, per ton short, at works .. o o o 4 0 
best ee ee ee ee ee ee - 15 0 
ee oo oo os ee oe 2 5 
Barrows & 
B.B.H. Bioomteld pataiuins os oe os oe eso 11 O 
eo ork geneee o ~- - « 12 0 
»» Best best pla' “a of ewe 
CLEVELAND o . to 810 
Fox, Heap, & Co. (at works, cash less 24) — 
Boiler shell plates del Shi sw we 
Flanging plates | oamale ee oe a 
Do., special quality (aaa) ary - 10 5 
Wares, at Aberdare—Coke plates .. os ee oe 0 0 
Guascow, f.0.b. .. o ee oo o £8 Os. to 8 10 
Angle iron— 
Low Moor (terms as above).. por £8. 
L and T iron, not exceeding ten united inches .. o 1Aé 
For each additional inch extra per cwt., 1s. 
“ WarRRINGTON "—less 2} per cent. for cash—from 1 8 0 
by 1 by } to 34 by 34, perton .. es oe 
Best boiler do., per ton « 810 
Warrweit & Co. (ese 24 discount) per tom ao o 70 
Best .. ee oo oe oe «- 8 0 
Best best bo’ ee 9 10 
* Moxmoor ” oe the works) up to eight ‘united inches 9 5 
Best oe - e 10 5 
Best best de. o li 6 
T-iron, as above, 10s. extra. 
Angle and T bars, 8in. to 9in., 10s. extra. 
Sin, yi 10in., 20s. extra. 
CLEVELAND .. - 615t0 7 0 
Ear oF DUDLEY (terms: as below) :— 
* Round Oak,” not exceeding 8in. oe ll 0 
” ” ” » Double ,, .. 13 10 
ae os Toe » eo M1 
Gtascew, fob. oe - oo te eo £7 Os. to 710 
ABERDARE ee ~ o o ~ 70 to 00 
Bar Iron— 
Low Moor, & Taytor Bros. (terms as above). 
rewt. £4. 
Fiat, ae, eas sae a ee oe J 0 
Do., 34 to oe oe ee eo es ~~ = Ss 
Do., 5 cwt. ¢-"% upwards oe o a «- 13 














Flats—ljin. and ° ee ee ee 100 
» under es oe ee ory eo 2 208 
»” under to fin. -- ee ee ~~ 1320 
under 150 
For each jin. less than Ijin. wide extra, 108, per ton, 
uares—}in. and upwards ee oe 100 
»  7-26in. Re ent eee ee Se ee 
5 Hin. and 5-i6in. 8 ee oe oe Pry : ; 0 
cad e ee J ee oe oe n 
Rounds and we ee 7 — 100 
” 9-16in. im, «. ee ee oe 120 
» 7-16in. and ee - ee oT eo 140 
ack EK th cei) cae 08s an eet ee 
» din. - - oe ory oT e *e 18 @ 
Rivet, prices as above. Bb 5 tea, best bars and rods, 
A ay 
chtieennabtnaonnae 2a. 4. 
Bare, jin to Sin. round and aquare, oto tn, at aed $74 : 
” ” »”» oe 
Best best ae ” e- 1015 0 
Rivet iron, usual sizes... o. ee oo «- 1015 0 
Best best .. ee ee ee oe - + His 0 
Grascow, f.o.b. . oe ee ee eo &70s.te 710 0 
Piet & Soin, at works, a ee short : 
H. bars ae oe oe 
= best angle iron oe . ee - 1 OO 
Eart or Dup.ey, 2} dis., -—. at Rend “Oak— 
* Round Oak,” rounds up ee ee o e. 912 6 
” ” ” lk oe - 11 00 
» 6 we Double ,, ee e- 1210 0 
Treble ,, a e 1416 0 
Riveh tron —Slagls beat ee os ee os eo 12 00 
oe o oe e- 1510 0 
Wa es, at College Works, Cardifl—Coke bara, best ~- 710 0 
Merchant Bars— 
= ee (2} dis. tor cash) per ton, delivery prices as above— 
Flats, lin. to 6in. wideby jin. thick and upwards 7 5 0 
Renate tedequnsen, tem phe to 3in., best 4. se FB. 8 
Do., treble best . - 1005 0 
Warrws.t & Co., £.0.b. (2) dis. for cash), per ton— 
Crown quali! ty’ ee ee ee ne ee « 610 0 
Best - ee oe ee oe ee ee “te oe 
Rivet iron .. ee se ~ ee - 8 00 
Crown quality, Bs a a ee ee « 8 00 
“ugg: oe bs Ore age ons Ta ORR 
ww 00 
Detail specifications from warehouse ‘10s. per ton extra, 
Sheet— £ad4 
“‘Mormoor,” to 8ft. by Sft. 20 w.g., ee 10 0 0 
» best oe o ee o o 12 06 0 
Do., best best ee oe ee a ee - 12200 
Barrows & Sons— 
B.B.H. sheets.. ee ee a ee oe - 1100 
ms pua.. ‘o0 S Ting "Ss. "ee te, re 
best best de.. ee oe ee ~ ~- 1310 0 
E. P.&W. Ba.pwin, at works: 
«Severn "Singles to 20 w-g. ee ee «- - 8300 
“Wilden” ,, ~ See in Acad). oe ene 
o so “BB”... . oe e- 1510 0 
ba ile. - - here Fee Pier sa ie | 
na ao" "0 oe eo. 2 00 
af mt zB 2% 0 0 
Doubles to 24 w.g., 30s. ; xtra. 


Best “EP andWB°1C 


d trebles fo 27, 60s. per ton, ¢ 
per bo 


Zee 29 8 
“ Unicorn ” IC oe oe oe eo 16 0 
“Wilden” IC . ee ee oe oo. as @ 
“ Anley” (Crown) es eS le we 
Coke Tin—“ Stour eo «=60Clee «Cc COO 
Passeen & Enveuss Co. (terse 0s shove £44, 
— Singles, to20w.g. .. +.  perton 9 5 0 
Best, 10s.; best best, 30s. per tor extra. 
CrowrTuer Bros. & Morcan (at works)— &£ea4 
Coke to 20w.g., to 120in. by s0in, p. owt 114 0 
, to 24 w.g., to 96in. by «- 1160 
Trebles, to 26 w.g., to S4in. by i ~a + 118 0 
Charcoal les & best poll ctngien, en aheve 119 Oto2 4 0 
Doubles and best doubles e 2 1 O0t02 6 O 
Trebles and best trebles .. ~- 28 O0t0o2 8 0 
Lead and Terne Coated Sheets— 
No. 3 No. 3 B Charcoal 
W.G. Not exceeding Lead. ere Terne Terne 
ee “4 a4 Patent. Patent. Patent. 
Singles to 20in. 120in. <36in. 9 , 
Doubles to 24in. fein een 108. 22s. 25s. 298. 
Lattens to26in. 8tin. x 33in. 2is. 24s. 27s. 81s. 
Joseru Tryx, Ashton Mills, Bristol, delivered in es Py 
8. 
=e 4 gd oe ee ee ee o. 9 2 6 
oe ee oe o - oe es 1012 6 
ee oe - oe eo 1226 
Singles, for galvanising and corrugating oo ee 910 0 
Waves—Treforest Tin-plate Works— 
Coked tin (at Cardiff), 19s. 0d. to 19s. 6d. at rs £1 in London. 
Lydney : Ser ee -- ee o. al 6to 0 0 0 
Terne oe ee . eo 1 i Ot 000 
Coke tin .. oe oe os tO ew O'O'9 
Swansea eo eo ee oe « 018 6to 019 0 
Gadly’s Aberdare coke eo es + OW 8to O19 6 
Morriston (at works) oe oe « O18 6to 019 0 
Engine Iron— 
KirxkstTa.u Force Co. (from cold blast, pig, refined, and selected). 
Plain bars, rolled, viz. : Per ton. 
£08 £4, 
Rounds, from }in. to 6in. diameter .. + 20 Oto 22 0 
Squares, from in. to 5in. 20 Oto Zl 0 
Drawn hammered bars, as above, "per ton extra 10 
Rivet iron oe ee ee «- 20 0to 22 0 
Angle iron, 1}in. to 4in. 20 Oto 0 0 
Forgings—Plain shafts under 5 cwt. to10 ewt. 20 0 to 22 0 
de 20 cwt. to 40 cwt. 26 0 to 34 0 
Plain shafts, above 50 “cwt., — according to weight and dimensions. 
Piston rods, under o. ee o. 22 Oto 0 0 
on ~ wort ee eo o 2% 0t0 0 0 
ae - 20 cwt. ~- - ee 30 Oto 0 0 
ee ee ema oe « 27 0to 30 0 
5 ewt. o eo 34 0 to 37 0 
Crossheads, 5cwt. tol0cwt. .. i+ w. 26 Oto @ 0 
Wire— 
Wartecross Wire & Iron Co., delivered in Liverpool. 
Best best WW deowre hited Celagra = a , in long 
Ww perton £ * a4. 
Oto 6 o oe o o ss 1610 0 
7to 8 -- oe ° aa, a 10 0 
And rising with gauge to £14 15s. 
Best annealed drawn fencing, No.0 to 6 perton 1015 0 
No. to 8 ee «- 1110 O0to12 5 0 


And rising with gauge to £14 15s. 

Dipping in boiled oil 5s. aes ton extra. 

Best galvanised do., from No 6 to 8. 
Tuer Pearson & Know.es Co. 


yo ty Fencing, Nos, 0 to 4, B.W.G. 


1415 Oto 16 5 


0 


800 


ee 


Rytanps Brotners—Prices of iron wire, &c., delivered free in 
| 


Liverpool : 


Best 4 iron wire, bright or annealed— 
Per bundle of ba Ib. 7/0 7/3 7/6 7/9 
0 to 6 7. 8. 9. 
Per bundle of rs Ib. o 0 ’ 9/6 10/0 10/9 
Nos. 14. 15. 16. 
Per bundle of 60 Ib. 14/0 15/0 16/0 
vos. 20. 21. 22. 


8/3 8/6 8/9 
10. 11. 12. 
11/6 12/3 13/0 
piles Baar 


Best best drawn killed galvanised telegraph wire (joined in half 


mile lengths to No. 9 inclusive with Rylands’ 


Nos. 0to 9 o 
Nos. 10 to 12 oo 


+. £10 10 0 to £18 
oe 19 0 Oto 2 
Nail Rods—G.ascow, f.0.b. 

LEVELAND 
Nails— 


Wuirecross Wire & Iron Co. 
Wire Nails, or Points de Paris, per 112 lb. 
10 12 


7 8 9 ll 13 
wo 14/9 15/6 16/3 


Patent Joint)— 
5 0 per ton. 
10 0 


8 0t00 
615 to7 0 


45 


18 
17/0 17/9 18/9 19/9 21/0 22/6 26 26,0 29/0 
Packing 


casks ls. per cwt. extra. 


Muntz’s M 





120. Total, 1 





Castings according to pattern a: and quantity. 

















years, 14, 718. Total from the opening o 





Rails—G.ascow, f.0.b. so ee oe we 10 tO 8 10 
CLEVELAND ee 6 Ot06 5 
Watse—Tredegat Iron Gompany oo « 51600510 

o.b. 
At Aberdare and Merthyr ( pevenpes) ‘sae 
Bridge to 80 b. pr. yard (at works) 600 
Fishplates (at works), any section 6 O0to0 oO 
Old and D H flange rails (at works) . 3 5btos 0 

Railway Chairs—Gzascow, £0.b, oo we & OME 

Pipes—Guasgow,f.o.b... 1. 6 of o» 6 OtOT 5& 

Hoops—Prarson & KNowLes— 

Best coopers’ hoops oe es oe + 8 0to 00 

Baliny °° . . «- 8 5to 00 

Steel ° ee oo oe «ll wWt 0 0 
STEEL. 

Suerristp—At works— &ad £ a4, 
8 steel ee . ee oe e- 18 0 Oto1710 0 
8) cast rods ee oe oe o 40 Oto fl 0 0 
Fair average steel oo o oT oo 2% 0 0to 32 00 
Sheet (cast) oe = jee ee ee + 25 0 Oto 6&0 0 0 
Sooged-tiate tesla oe - o oe 2 0 Oto 45 0 0 

Best special steels oe + 40 0 0to70 0 0 

Fine rolled, for clock springs, &c. ee e 60 0 Oto70 0 0 
iomens (at works) .. oe ee 810 Oto 815 0 
Bessemer, ordinary .. oe + 610 0t0 7 00 

Do. superior .. a o 8 0 0t0 8 5 0 

Watrs— &£ad4, £84 
Rails, f.0.b., Cardiff or Newport .. + 612 6t0 7 0 0 
Rails, oo Bessemer .. os « 615 Oto 7 5 0 

Hea 7 0 Oto 712 6 

Slightly ‘defective, Cardiff or Newport ... ~~ 6 5 6t0 6 7 6 

Bteel colliery bridge rail, works .. oo 77 6to 710 0 
PRICES CURRENT OF MISCELLANEOUS METALS. 

Copper— £04 
Chili bars .. oe oe oo oe ee perton.. {"} i. : 
B.S. ingots oo ee ~ a ~o 700 78 0 0 
Tough cakes or bars .. ee o ~ e 7300 

Tin— 

7010 0 

Strate oe oe oe wees wee ft 

British .. ee oe ee o oe 400 75 0 0 

Lead— 

Best English soft pig .. ee oe . 2100 217 6 

German do. ee ee oe ee a oe ee 2012 6 

Antimony—Regulus star .. oe ee ee « 5100 

Spelter— 

Silesian .. - oe ~- oe a - 10 0 915 0 

English .. ee oo - a oo eo 000 

Quicksilver .. . per bottle » 710 0 

Phosphor Bronse—Bearing metal -12 00 

Other alloys ‘£120 to 140 00 


etal—Prices nominal. 


Zinc Sheets, for paper glazing (polished), G. Daum, London. — 





































- Ame (per cwt.), from ee ee ee oe 41s. to 47s, 
ality .. ee oe *. ee e +» 85a. 6d, 

For vers oe om oe ee ee o- 87s. 
PRICES bs yagi OF COAL, COKE, OIL, &c. 
Coke— ad £4.4, £84 £64. 
Cleveland, at works? % 9..011 0 Wales, through.. 0 ‘ 9..0 60 
Derb: ° 00..0 00 Steam(less24).. 0 60..0 74 
oWalee Rhondda ° 110..0 00 ose .. of 0 80..0 96 

per ton— Small steam . 2 20..0 23 
Ogeuth Durbin <6 6 6..0 106 Oils, tun—Lard .. 60 00..0 00 

by: pale.. +4 10 0..85 0 0 

Best (at pits).. 0110..0 00 Brown .. .. 80 10 0..811090 

Conv: o- 0 76..0 86 Li oe « 25 15 0..26100 

aa ae 0..0 00) Palmnut .. .. 0 00..87100 
@ oe age RS = Sy =e 86.0 00 
coal, per « UO. peseed Eng! 

Main” , 0 60..0 70 pale ..' +. } 0 00..87 00 

Splint pa 0 70..0 76 rown «6 »« 0 00..8500 

Smithy .. .. 0119..0126 = + «© 0 00,.8800 

Lancashire (Wigan pit prices)— hale, South) 9 9 0..85 
Arle s+ 0 96..0 106 le jf ++85 100 
Pem mn 4ft. 0 86.0 90 Brown .. .. 29 00..3000 

rnace coal.. 0 66..0 76 E. I. 25 00..2600 

Slack +» 0 38..0 44] Petroleum, ref'd, gl. 01101215 

South Yorkshire—At yw g Salley - 61 00..5400 

tordinary.. 012 0..0 160 t. Petersburg, 

Converting .. 0 90..0 110 ¥.C., new} #8 0 0..43100 
oo eof © 30..0 50 Old .. .. +. 0 00,.42100 
PRICES CURRENT OF TIMBER, 

1877. 1877. 
Per Load of 50 cubic feet. 4 5 | Per Petersburg standard. 44 4 5, 
Deals, &c. Fe, meen 
310 4 5 | Quebec, - 9 © 1010 
sik e HS ae 
© t; He ~ ll lo 1410 
215 3 0 ist 
$1230 2od 
35 310 Berd é 
» 3 0 8lo St. John's, 
+ 230 215 Nova Scotia ory Prince Ea. 
26 213 Isle, spruce........5 720 8 0 
+ 115 3 5)| United 8, pitch pine planks 
- 510 8 © Bey crown. 6 
» 5800 Ones 0 
+ 510 8 ©|| Odessa, cre 189 t) 
Seco Dantsle, Mottin, and flambro 149 0 1t 0 
. 40 8 Ol mT ea 73000 
. ap? Ay eon . - 1 0 go 
an tesbsenees i ° : o | Bosnia, sing 2810 30 0 
P . 315 40 
33 3815 ty ‘3 
3:8 ae 415 Sw 
953% a 
° i019 lle 
é su $0 a. te, Dantaic, Wome 310 10 1y 
+ 210 215 Per sy aadad 
+ 410 5 0 | Mahogany, Honduras, cargoav.0 4 9 6 
+ 720 810) Mexican, do. ......0 45 0 
- 8 ele » do... +0 406 
20380 Oubs, do, .... -0 0% 
ll 012 0 St. Domingo, do.....0 6 9 9 
. 8 90 wie eenecnmeed ty YB 
6 0 7 | Cedar, Cubs.. + 0 40 % 
Honduras, Mexican, ac. 0405 
2” 0 Australian o304 
16 0 Pencil . -030 

emo yellow 18 10 Walnut, italian 0 0 5 
Wyburg, do. ve 13 10 Black Se 0 $3 5 

Peversburg and Riga, w white.... 10 v 12 0 Canadian ©3804 

ol na, yellow and ae 13 0 1410 Maple, bird’seye .. +0 40 8 

Satinwood, St, Domingo ~@710 
o1l10 4n4% 
090 60 90 

Swedish deais, mixed . 018 0 1419 2 0 

ssssseeeeess 12 0 1410 »- 120 BO 

Inferior and 4th 10 012 9 + 1 0 9 0 

wo 0 

0150 610 8 0 

Battens .. 13 0 Lignum Vite, ‘(plore 610 10 0 

90 Ebony, Ceylon ......++ wow Oo 

Hand-awn battens 710 810 African biil - 190 160 

Dantsig crown Cocus wood, Ouba , + 608 0 

40ft. 3in, . 151138 Boxwood, Turkey .......5.. 6 9 2 0 
ik do, ovi13: 

Per Pi ado sa 

Quebec, 1st bright pine + 2 0 210 Lancewood sp.rs, ench,fresh 10 0 25 © 

Qu + 1210 1615, Do., ordinary tofair.... 389 6 0 














SoutH Krenstneton Museum.—Visitors during the week ending 
March 24th:—On Monday, Tuesday and Saturday, free, f; 
10 a.m. to 10 p.m., Museum 
materials, and other collections, 1947, On Wednesday, 
and Friday, admission 6d., from 10 a.m. to 5 
1978; mercantil 


rom 
11,600; mercantile marine, building 
Thursday, 
p.m., Museum, 
le marine, building materials, and other collections, 
5,645. Average of corresponding week in former 
the Museum, 16,128,479. 


Patent-office Museum, 3420. Total, from the opening of the 
Museum, free daily, May 12th, 1858, 3, 660,082. 

















Apri 6, 1877. 


THIE ENGINEER. 


229 








POSSIBLE IMPROVEMENTS IN MARINE 
PROPULSION. 
No. II. 


Iv our impression for March 2nd, it will be remembered 
that we briefly stated the laws determining the propulsion 
of ships under varying conditions, so far as these laws are 
settled beyond doubt ; and we explained that all attempts 
made to effect improvements in the — of steam 
vessels should have for their object the driving astern in 
a line with the keel of the largest possible weight of water 
at the lowest, pussible speed. We shall not again explain 
the reason for the existence of this law. We have dealt 
fully with the question in the article to which we have 
just referred. Simple as the rule is, we find that it has 
co race: TDs 9 by some of our readers, who hold, as 
y ryt | does our correspondent “ W. S.,’* for example, 
that the thrust of a propeller varies as the square of the 
velocity of the water heaved astern by it, and that, as a 
consequence, one-half the whole pontine work done by a 
pair of marine engines must be expended in producing 
motion in the water acted on by the screw, while 
the other half is expended in propelling the ship. The 
truth is that the thrust varies not as vt, but as v only. If 
our correspondent were right, then would the efficiency of 
a propeller be scarcely at all affected by its form or its 
size; and a propeller driving a small quantity of water 
astern at a hizh velocity would be just as economical as a 
propeller sending a large weight of water astern at a low 
velocity. While ideas on this subject, such as those of 
“W.S.” are entertained by inventors, it is impossible that 
they can introduce any radical improvement. Another 
mistake frequently committed is found in the assumption 
that so long as the water driven astern is brought gra- 
dually to rest, the economical efficiency of a propeller will 
be quite satisfactory; the truth being that it matters 
nothing how, or where, or when, the water is brought to 
rest—so long as it does not interfere with the motion of the 
ship—its work being completed the moment it leaves the 
blade of a propeller or the face of a paddle-board. 

So much premised, we may proceed to consider the dif- 
ferent systems of propulsion which have been tried, and 
point out the more prominent defects of each, judged by 
the standard we have laid down. The systems in question 
are represented first by the screw; secondly, by the paddle- 
wheel ; thirdly, by the turbine ; fourthly, by the duck’s 
foot propeller; and lastly, by what we may term, for want 
of a better word, the Savery propeller. We have classi- 
fied these in the order of their importance, not in that of 
their age. 

A very little examination of the action of a screw pro- 
peller will show that it does not expend all its energies in 
driving water astern in a line with the keel. On the con- 
trary, the water is propelled astern at an angle with the 
keel to the right or left, and more or less obtuse according 
to the direction in which the screw revolves, the pitch of 
its blades, and the speed of the ship. Besides this a rotary 
or twisting motion is imparted to the water, especially 
by the tips of the blades; and as this motion wastes 
power while it in no way increases thrust, it is obviously 
to be avoided as much as possible. A propeller 15ft. in 
diameter, and making 50 revolutions per minute, has in 
round numbers an angular velocity at the tips of its blades 
of 2350ft. per minute. Let the pitch be 20ft., and what is 
called the slip, 15 per cent., then the water will be driven 
astern to produce thrust at the rate of 150ft. per minute 
only, the ship moving at 850ft., or nearly ten miles an 
hour. Bearing in mind that the work expended in 
putting each pound of water into motion varies as the 
square of the velocity imparted, it will be seen that the 
work done in whirling a pound of water round at the 
same rate as the screw blade tip, is to the work done in 
driving a pound of water astern, as 2350* is to 150°, or as 
552,250 is to 22,500—that is to say, about twenty-five 
times as much power is wasted as is utilised. It 
is a fortunate circumstance that the rotation of water 


with the screw is confined within comparatively 
moderate limits, from causes which we need not 
stop to explain. But there can be no question but 


that some screws ave much more serious offenders than 
others in this respect ; and if it were possible to produce 
a screw which would not impart any motion of rotation to 
the water, a considerable economy would be gained. Here, 
however, we must point out that no good can be effected 
by the use of expedients for stopping the rotation of the 
water. If, rotation has commenced, the mischief is 
done, because it is impossible to get back from the water 
the work expended in thus putting it in motion. For 
example, it has often been proposed to fit two propellers 
on the same centre, two shafts being used, one working 
inside the other; and it has been argued thatas these screws 
would revolve in opposite directions, the water would be 
sent straight astern, and without any angular motion. 
But such an expedient could not possibly effect any useful 
purpose ; for, whether one screw was used or twenty, the 
work of rotating the water would be done by each 
screw in turn; and the fact that because the water 
was rotating to the left when it left the first screw, and 
that its rotation was simply stopped by the second screw, 
would affect the question in no wise, unless it could be 
proved that the power expended by the first propeller in 
producing a rotary motion in the ship’s wake, was taken 
up again and utilised by the second screw, which, it 
appears to us, could not be the case under any conceivable 
arrangement. Advantages then will be gained by usin 

ascrew which will reduce the quantity of water whirl 

to a minimum ; but nothing will be gained by stopping 
the ne motion of the water after it has once been 
set up. all the defects inherent to the screw, how- 
ever, perhaps none is so serious as that due to the way in 
which it is combined with the ship. Not only does the 
hull keep water from the screw, but the screw in its turn 
takes water from the wake of the vessel, and tends to reduce 
the pressure on her stern. It is practically impossible, 
indeed, to avoid vegarding the ship and the screw as a 


* Vide Tae Enaineer, March 23rd. 








combined whole ; but there is great room for improvement 
in the method of combining them. Mr. Griffiths has been 
labouring hard for some time in this direction, with highly 
promising results. The nature of his contrivances is too 
well known to require explanation here. If our readers 
think proper to consider more in detail for themselves the 
action of a screw, they will find many things, of which we 
have not space to speak, going to show that however 
convenient and effective it is as an instrument of propul- 
sion, it is hardly that which drives astern, in a line with 
the keel, the largest possible quantity of water at the 
lowest possible velocity. 

The paddle-wheel is in many respects a much better 
instrument of propulsion than the screw. It sends the 
water directly astern. It does not steal water from the 
ship’s track, and it helps to fill up her wake, or, at all events, 
does not tend to empty it. t the wheel has serious 
defects of its own which are gradually bringing about its 
disuse in favour of the screw. Among these may be men- 
tioned the great weight and cost of paddle-wheels, the 
necessity which exists for running them at a slow speed, 
which entails monstrous machinery when the power is 
large, &c. But regarded purely in the light of an instru- 
ment of propulsion, a well-designed feathering paddle-wheel 
is superior to any screw ever made. But it does not appear 
that there is much room for improving in any way on the 
best class of paddle-wheels—such, for ew those fitted 
to the Holyhead mail-boats, imperial yachts, &. It is 
true that Mr. Aston has obtained some remarkable results 
with his paddles; still it is impossible at present to say 
whether these results are due solely to the form he gives 
his paddle-blades, or to the fact that in each case where he 
has achieved a success his wheels have suited the vessel to 
which they were fitted better than her own wheels. 
Further accurate experiment with the Aston wheel is much 
wanted, and must be made before it is possible to speak 
with any certainty concerning it. 

The hopes entertained, some years since, concerning 
the success of the turbine as an instrument of propulsion 
have all been disappointed ; and we have written to little 
purpose if our readers are not able by this time to see 
why the turbine, as fitted in the Nautilus and the Water- 
witch was a failure. The turbines—or more properly 
speaking the centrifugal pumps—on board these vessels, 
Rave the smallest nan Oo quantity of water astern 
at the highest possible velocity, which is precisely 
the greatest defect that any propelling instrument can 
have. There are many good points about the invention, 
such as its immunity from accident, and its power of con- 
trolling an enormous leak; but with such things we have 
nothing to do at present. We have to speak of the tur- 
bine as a propeller and as nothing else. It is unnecessary 
to specify its defects in detail. Those of a minor importance 
are all lost and swallowed up in the one paramount evil ; 
nor is it easy to see how this defect can be cured. Still, 
if the turbine could be made as economical as the screw, it 
would be the best propeller in the world. As it is, it is the 
worst ; the power wasted by it, as fitted inthe Waterwitch, 
being at least four times as much as would be the case 
with fairly efficient paddles or screw. 

It is much easier to point out the defects of the turbine 
propeller than to suggest improvements, but as we have 
reason to believe that the centrifugal pump may yet play 
an important part in ships of war at all vents, it is 
worth while to point out the direction in which change 
must be effected. 

It is clear that there is but one way in which the weight 
of water operated on by a propeller can be —— 
This consists in increasing the area of the race, if we may 
use the word. Thus, the larger we make the surface of a 
paddle-board the greater will be the cross section of the 
current of water driven astern, which is to say, in other 
words, that the weight of water moved astern will be 
augmented, In like manner, the larger the area of the 
circle described by a screw in revolving, the greater will 
be the weight—other things being equal—of the water 
moved per revolution, Now, if the turbine propeller 
is to be made more efficient in an economical sense than it is 
now, then must the cross section of its race be increased. If 
the nozzles of the Waterwitch, for example, could be made 
about 30ft. in area instead of being as they are—or were 
before the last alterations — about 6ft. only, then the 
results obtained would be comparable with those got from 
a paddle-wheel; and instead of being extravagant in her 
consumption of fuel to an extraordinary degree, the ship 
would ae been in one sense a success. The question 
resolves itself into this—How can a pump be so fitted on 
board ship that it will deal with an enormous weight of water 
moving ata slow speed, while the water is taken in and 
discharged in a direct line, and not through pipes with 
bends more or less sharp? Thecretically, the most likely 
scheme would consist in fitting up a colossal helical 
pump, such as Imray’s, in the hold, taking the water 
in directly at the bow and discharging it directly at 
the stern. But be this as it may, the only possible 
sa ange worth the name to be had in hydraulic or 
turbine propulsion must consist, as we have stated, in 
fitting up a pump on board which will deal with very 
large quantities of water at a slow speed. Whether this 
can or cannot be done we shall not pretend to say. It 
may be worth while to point out that the turbine, or 
rather the centrifugal pump, is not an inseparable con- 
comitant of hydraulic propulsion. If a Cornish engine 
were fitted up on board it might be made to answer just 
as well as a turbine, although it would obviously not be so 
convenient. 

As regards the two remaining systems of propulsion, it 
will suffice to say that we have named them at all simply 
because they represent favourite devices with inventors, 
The first has the gigantic defect that it is intermittent in 
its action, while it is mechanically unsuitable for 
the conditions under which it must work. The Savery 
system of propulsion, as we have called it, consists in 
providing large tanks in the hold. These are first filled 
with water, which is then expelled through a pipe at the 
stern by admitting steam to the tanks. This steam is 
then condensed and the tanks refilled to be again emptied. 


Should any inventor feel Fraga to et oD money 
in experimenting with this a tus, let him procure a 
stenas lepach, or her in ordi Liman mel ascertain her 
consumption of fuel, then, taking off the serew, let him put 
a pulsometer into the boat, the water being expe 
directly astern. We shall be much ised if he does 
not come to the conclusion that, however pretty the device 
may look upon paper, it is valueless for practical purposes. 
And here we conclude. We have endeavoured very 
briefly to indicate, for the benefit of our younger readers 
especially, the direction in which alone improvement may 
ibly be effected in marine propulsion, meaning by 
improvements, such changes in the construction of instru- 
ments or systems of propulsion as will augment their effi- 
ciency, a8 measured by the consumption of fuel. We need 
hardly say that marine propulsion, dealt with in anything 
like an extended fashion, constitutes an enormous sub- 
ject for discussion and consideration—one quite too large 
to be handled save very slightly here. ose who wish 
to see how much can said about it, leaving yet more 
unsaid, will do well to consult the latter portion of our 
twenty-second volume, where they will find the Ruthven 
ropeller considered in all its aspects, and complete draw- 
ings of the machinery of the Waterwitch. 
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The Elements of Machine Design ; an Introduction to the Princi- 
ples which Determine the Arrangement and Proportions of the 
Parts of Machines, and a Collection of Rules for Machine 
Design. By W. CawrHorne Unwix. Longmans, Green, and 
Co., London. 1877. 

Tas is one of Messrs. Longmans, Green, and Co.’s “Text- 

books of Science,” which we heartily commend to our 

readers. It is, perhaps, an unavoidable misfortune that 
the individual volumes of the series are of unequal merit; 
but the intention of the publishers is good, and if they are 
always backed up by men so precise and so thoughtful as 
Professor Unwin, the public would have small reason to 
complain. The volume before us is not one that calls for an 
elaborate review. It will be well, however, to explain at the 
outset that the title is, to a certain extent, misleading. The 
volume gives no information as to the preparation of designs 
for machinery asa whole, the intention of the author being 
to supply, in a very compact and accessible form, instruc- 
tion as te the principles, and the laws and rules based on 
them, which should guide us in proportioning the various 
parts of machines. It is quite true that the drawings are 
so far above those usually found in text-books that they 
represent practical mechanism ; but a complete machine is 
not illustrated in the book. When we have learned exactly 
how thick a piston-rod should be for an engine of given 
stroke, and diameter of cylinder, and working pressure, we 
have acquired some information, but we are still as far off 
as ever from knowing how to build up a complete engine. 
It must be understood, therefore, that Professor Unwin 
deals essentially with the strengths, duties, and proportions 
of the elements of machines, and that he presupposes the 
possession of sufficient information on the part of the 
student to enable him to utilise what the little volume can 
teach him. If a man does not possess this knowledge then 
will Professor Unwin’s book be so far useless tohim. For 
example, a great deal of sound information as to the 
strength of rivetted joints, and the way in which boiler 
plates should be put together, is supplied; but our author 

is absolutely silent as to steps to be taken in designing a 

boiler for any given purpose. 
The style of the work 





is extremely ssa The oe 
ing passage, taken at haphazard, may be cited in proo 
this statement :—“ In many cases, bars subjected to bend- 
ing are necessarily uniform in section. Then it is only 
necessary to consider the greatest bending moment, and 
to design the section of the bar forthat moment. In other 
cases, the bar varies in section, and the moment of resist- 
ance at each section must be, at least, equal to the bending 
moment at that section. The section at which the bending 
moment is greatest is sometimes termed the dangerous 
section. The table, page 31, gives, for various loads and 
modes of support, the greatest bending moment ; the posi- 
tion of the dangerous section ; the greatest shearing force ; 
and the working load corresponding to a given moment of 
resistance f Z at the dangerous section.” The work is not, of 
course, entirely free from defects and inaccuracies. For ex- 
ample, alittle revision would have — it in the matter 
of facility of reference. Thus the table named in the pre- 
ceding extract is not on page 31, but on pages 32 and 33. In 
the chapter on wheel gearing we are told that no reliable 
data exist as to the durability of cog wheels. If Professor 
Unwin had turned to Bourne’s “Treatise on the Steam En- 
gine” he would have found some valuable bearing on 
thispoint; and the assertion that half shrouding two wheels’ 
gearing into each other increases the strength of the tooth 
by 50 per cent., will be received as it stands, with incre- 
dulity by practical engineers and mill owners. The in- 
fluence of the shroud depends, in a great degree, on the 
width of the wheel face. But defects such as these are 
really of very small importance in a work which is, on the 
whole, so satisfactory, both in matter and manner. We 
shall only add that it has been very well got up by the 
publishers, the woodcuts especially being unusually 
accurate and clear. 








PUMPING ENGINE AT SEGEBERG. 


(Concluded from page 146.) 

Havine in previous impressions remarked on the conditions 
which called this engine into existence, and described it generally, 
we shall now proceed to describe it more in detail. 

The balance-beam, which is of a box section, is constructed of 
wrought iron, The two arms are equal in length, the one end 
being attached by the forked link to the crosshead of the engine, 
the other end is attached to the connecting rod, and has 
the balance weight fixed to it. The large plummer blocks of the 
balance-beam axle and of the fly-wheel axle are fitted with water 
pipes, &c., to cool them in case they should get warm from being 
worked too quickly. The dimensions of the bearings have been 





designed to obviate any such tendency to run warm. — ‘ 
The exterior diameter of the fly-wheel is 10 metres, its weight 
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in round numbers 45 wes It has ten arms, ger the rim is 
constructed in ten segments. The fly-wheel is provided with an 
arrangement for turning it round should the engine come to rest 
at one of the dead points. The steam valves are of the ordinary 
Cornish type; they are opened and shut by means of tappets 
and levers worked from a rotating spindle. The valve gearing 
acts in the following manner:—The fresh steam from the boiler 
enters through the valve cz, and passes along the passage x into 
the small cylinder; the valve @ closes at the proper moment 
according to the rate of expansion, and after the downward 
stroke is completed the steam from the smaller cylinder passes 
back again along the passage x, through the valve 8, and along 
the passage x, under the larger piston. Here the steam fur- 
ther expands during the ascending stroke. When the piston 
again begins to descend the valve 8 closes, and the opening of 
the equilibrium valve y allows the steam to pass from the under 
to the upper side of the larger piston along the passage x, When 
the piston again begins to ascend, the equilibrium valve closes 
and the valve § opens, allowing the steam to escape into the 
condenser. Thus curing the descending stroke the valves a and 
¥ are open, and during the upward stroke the valves § and é are 
open. In order to warm the cylinders, valve es, &c., 
before setting the engine regularly to work, there is a special 
hand valve gear affixed 

The condenser stands in a cistern partly filled with water 
raised from the shaft and with the overflow from the feed-water 
pumps. Since the water raised from the shaft is saline, it 
cannot be used for feeding the boilers, the water for which is 
obtained from the larger Segeberger lake, being pumped up by 
means of the small feed pump placed adjoining the forcing 
set in the shaft. The water thus raised, which is used for feed- 
ing the boilers, passes first through the feed warmer in the 
exhaust pipe leading to the condenser. 

The steam cylinders, which are made of the best hard metal, 
are 1°42 and 2°34 metres in diameter and 2°05 and 2°22 metres 
high respectively. Since the engineers hold that jackets give no 
advantage, and are, according to the most reliable published 
experiments, really disadvantageous, as far as concerns any 
saving of steam, they were not adopted. The cylinders are 
strengthened by means of rings and ribs cast on them, and are 
covered with felt and wood about ("1 metre thick. The pistons 
are made of cast iron, the smaller has two packing rings which 
are pressed tight against the sides of the cylinder by means of 
steel springs and wedges in the usual manner ; the large piston 
has a single ring with a packing behind of hemp. The pistons 
fit on to conical portions of the piston rod, and are made fast by 
means of bronze nuts instead of with cotters. The cylinder 
covers and also the piston rods are provided with an arrangement 
so that they can be readily raised by means of the hand wind- 
lass. The bottom cover of the larger cylinder is 1 centimetre wider 
in diameter than the diameter of the cover of the small cylinder, 
consequently both the cylinder cover of the smaller cylinder and 
the piston can be lifted out through the larger cylinder and as 
readily reinserted, so that in order to examine the pistons it is 
only necessary to lift off the top cylinder cover of the larger 
cylinder and to loose the bottom cover of the larger cylinder, 
and the top cover of the smaller cylinder, and to raise the 
piston rod with both pistons attached by means of the hand 
winch. 

The piston rod, crosshead, the links joining the crosshead and 
balance beam, the connecting rod, and the strap rods on the 
spears, are made from fine grained wrought iron of the best 
quality. The bushes of the links and the connecting rod are of 
bronze ; the beams carrying the cylinder are of plate iron and 
have a box section. Each beam is 1°65 metre high, 0°5 metre 
broad across the flanges, and 7-4 metres long. The plates are 
double butt riveted. The beams are so arranged that they are 
held by vertical and inclined holding bolts at the ends, and rest 
ona common east iron foundation which is carefully laid in 
cement. The air reservoir, communicating with the lower part 
of the smaller cylinder, is made similar to a boiler, 1°42 metre 
in diameter, and 4°5 metres long. It was tested to four atmo- 
spheres pressure and provided with steam gauge, safety valve, 
and snifting valve, as well as with an automatic let-off valve 
for the water which is condensed in the small cylinder and 
escapes past the piston into the air reservoir. 

The valve gearing is chiefly made of wrought iron; the valves, 
valve seats, valve rod guides, stuffing boxes, and the bearings of 
the spindles for working the valves are made of bronze. Whilst 
warming the engine with the hand valve gear the stop valve 
remains closed. The steam is taken from the steam pipe by a 
smail special valve into a valve chest, and according to the posi- 
tion of the slide valve the steam is admitted into the cylinders, 
above or below the piston, and into the condenser in order to 
produce a vacuum. The small copper tubes leading to the 
different parts of the engine can be closed by valves. The 
balance beam has a length between the end centres of 7-5 metres 
and is 2°2 metres high in the middle, the breadth across the top 
and bottom flanges being “6 metre. It is made of plate iron 
with a box section ; the joints in the side plates and in the 
flanges are joined by plates riveted over them; the flanges at 
the end are made out of two plates, and in the middle out of 
three plates. 

The ends have strong cast iron bosses which are bored out to 
receive the pins, and are both bolted and riveted to the side 
plates and flanges. The middle is likewise provided with a 
strong cast iron centre which is bolted and riveted to the side 
plates. The pins for the crosshead links and the connecting 
rod are made of steel, the axle of the beam, however, of wrought 
iron. The bearings of the beam axle are “4 metre diameter 
and ‘6 metre long ; the bearing of the crosshead link, *2 metre 
diameter and ‘18 metre long ; and the bearing of the connect- 
ing rod pin is “22 metre diameter and ‘18 metre long. 

The latter pin is prolonged on both sides of the balance beam 
so as to form an axis which serves to carry the balance weight. 
The balance weight consists of two boxes, which it was at first 
intended to-make of boiler plate, as shown in our engraving, but it 
was afterwards considered more advisable to make them of cast 
iron. The balance weight boxes are each provided with a strong 
rib, which fits round the end of the balance beam to which they 








are securely fastened with iron bolts. The balance boxes are 
also wedged tight on the end of the balance beam, which pre- 
vents them slip ping round. Cast iron bars are hung inside the 
boxes and are bolted to the latter, eyes being cast on them for 











this purpose. The loading of the balance bob is rapidly and 
asily executed in this manner. The separate pieces are not 
very heavy, so that a contim ual change in the weight of the 
balance bob can be made, which is necessary to meet the altering 
weight of the spear rods. The fly-wheel shaft has a length of 
4°3 metres, and is “5 metre in diameter ; it is made of wrought 





iron, as is also the crank. The crank pin is ‘27 metre in 
diameter and ‘21 metre long, and made of steel. The plummer 
blocks of the balance-beam axle and of the fiy-wheel axle have 
the bushes made of bronze. The bushes are made to fit exact, 
and are so made that water can circulate between the bushes and 
the casting of the plummer blocks. The plummer block rests 
upon a strong bed plate, and is bolted down by both vertical and 





inclined bolts. The x rim of the fly-w heel has a [ Prater section, 
and the arms a T shaped section; the centre boss of the fly- 
wheel is 2 metres in diameter. "The rim of the fly-wheel is 
535 metre thick and ‘3 metre broad ; it is cast in segments and 
joined together over the end of the arms. ‘The air pump, which 
is “94 metre in diameter and has a stroke of 1'1 metre, rests on 
the same bed plate asthe condenser. The bed plate rests on oneend 
on the foundation and at the other on a wrought iron beam, On 
account of the saline nature of the water, that part of the air 
pump in which the piston works is lined with brass, and the 
piston is cast in red brass. The piston rod also has an outside 
lining of copper. The valves of the air pump are not of the same 
size, the openings having independent india-rubber flaps with 
cup-shaped nuts. The piston has five of these small valves and 
likewise the foot valve plate ; the upper valve plate has six of 
these round valves. The cistern surrounding the condenser is 
made of wrought iron plates riveted and stayed together. In 
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order to afford easy access to the injection valve a large manhole | 
is provided. There are two injection valves, one of which is | 
worked from the valve gear spindle and the other can be worked | 


by hand. The condenser is ‘7 metre in diameter, and the injec- 
tion water enters through a copper rose. In order to clear the 
air out of the condenser a copper spiral steam pipe is provided, 


The feed-water pump has a diameter of ‘195 metre, and the same | 


stroke as the air pump—i.c., 1‘1 metre. The feed-water warmer 


is made of sheet iron, and contains 42 tubes of ‘U8 metre inside | 


diameter. 
rounded by water. The tubes are driven air-tight down in the 
bottom plate of the feed-water warmer, the top part of the tubes 
being made tight, as in surface condensers, with india-rubber 
rings. As the water flows freely to the boiler-house, there is 
but little pressure in the feed warmer and in the tubes only the 
pressure of the steam, so that should a leakage of water take 
place, it will only act as injection water, and lead to no further 
dizadvantage. 

The Bowers and Appendages.—As there were already two 
Cornish boilers laid down for the pumping engine and steam 
winch at No. 1 shaft before the sinking of the new shaft was 
commenced, this system was retained as being quite suitable for 
the new boiler-house. Each boiler has 90 square metres of 
heating surface, giving a total for the six boilers of 540 square 
metres of heating surface. The boilers are 2°04 metres in 
diameter and 10°36 metres long. The flues, of which there are 
two to each boiler, are ‘79 eee in diameter. The boiler furnaces 
are each 1°88 metre long and ‘79 metre in diameter. The ends are 
flanged and not connected with angle iron, and are stiffened 
with plate stays and long bolts. Each flue is strengthened by 
five rings of angle iron, and the first two plates in the furnace 


The steam passes through the tubes, which are sur- | 


are riveted together by flanges turned outwards so that the heads | 


of the rivets are not exposed to the flame. Each boiler has a 
dome *94 metre in diameter and “9 metre high ; the hole cut out 
of the boiler plate to allow the steam to enter the dome i is, how- 
ever, only ‘5 metre in diameter, and provision is made for the 
escape of any condensed water round the edge of the dome 
back again into the boiler; this is done so as to weaken the 
boiler as little as possible. The dome is provided as usual with 
stop valve and safety valve ; the former ‘14 metre in diameter, 
and the latter 065 metre in diameter, The blow-off cock, 
“05 metre in diameter, is placed at the bottom at the front end 
of the boiler. The feed-water valve is placed at the back end in the 
top of the boiler. The manholes arestrengthened by strong rings 
of wrought iron. Several iron bands are built in the brickwork 
of the boiler to strengthen it. The steam collector is ‘65 metre 
in diameter, made of boiler plate, and is tested like the boiler. 
The standards for supporting the steam collector are of cast 
iron. The principal steam piping to the engine is ‘3 metre in 
diameter ; the piping for the feed-water from No. 2 shaft is 
‘17 metre in diameter, and the same leading directly to the 
boilers is “135 metre in diameter. The connections between the 
steam collector and the boilers are S shaped and made of copper, 
and in all other piping copper knee joints are introduced as offer- 
ing the best remedy against breakage by contraction and expan- 
sion of the piping. 

The foundation for the engine is built of brick laid in cement, 
as there was no other material at hand ; the pieces of anhydrite 
(gypsum) obtained during the sinking not being solidenough. The 


| sufficient. 


anchoring of the beams carrying the cylinders is let 6°7 metres | 
| under-estimate the difficulties to be met with—a mistake which 


into the brickwork, the anchoring for the fly-wheel axle 6°5 metres, 
and for the balance, 6°8 metres. Notwithstanding the high 


price of bricks at the place—nearly £6 per thousand—the total | 


cost of the foundation, when calculated per horse-power, is not 
higher than is usual with ordinary Cornish engines. The engine- 
house is built of bricks in wooden framework. This is done to 
reduce the cost, since one built in solid brickwork would, on 
account of the high price of bricks, have been very expensive. 

A Goliath, the supports and framework of which are built 
quite independently of the building, serves for lifting the differ- 
ent parts of the engine during building and repairs. The frame- 
work supporting the Goliath is of strong wooden beams bolted 
to the foundation and well stayed. On the uprights long beams 
are fixed, and on these cross beams are laid, which are strengthened 
with diagonal struts, and the joints of the whole fastened by iron 
bolts. The cross beams are twice strutted against the uprights. 
Rails are laid on the cross breams, and on these the long beams 
of the Goliath run across the engine-house, the carriage of the 
Goliath itself moving lengthways in the building. The boiler- 
house, like the engine-house, is built with a wooden framework, 
the severity of the climate in winter rendering a covering neces- 
sary. The steam pipes are well covered, and the main steam 
pipe, where it is outside the building, is laid under the ground, 
in a channel cut in the gypsum, and well surrounded with coal 
ashes. The covering is so arranged that it can be easily lifted. 

It was intended at first that the winch of the Goliath should 
be worked by hand, and it was so worked during the erecting of 
the engine; afterwards, however, it was thought better to 
arrange it to be worked by steam. The steam winch has a fric- 
tion drum ‘7 metre in diameter and seven rope grooves. The 
two cylinders, which are inclined, are ‘29 metre in diameter and 
‘3 metre stroke. The valve gear is worked by an ordinary 
Stephenson link motion, The nominal lifting weight of the 
Goliath is 10 tons. 

The winches for raising and lowering the pump sets are like- 
wise provided with friction drums. The drums are 2ft. in dia- 
meter, and have seven grooves in them. There are three changes 
in the gearing. The nominal lifting weight is 7} tons. The 
pulley tackling has six pulleys. The loose end of the pulley rope 
.3 passed round the winch, and when it is required to fasten the 
rope end it is either passed several times round the winch drum, 
or round a stake driven into the ground. The grooves allow 
the use of a hempen rope, and consequently also of a wire rope, 
in case the former should be injured too often by misuse. A 
brake is attached to the hand winch, and also a ratchet wheel 
and catch. The winches are bolted down to provisional foun- 
dations, and well strutted against the shaft. The disposition of 
the winches is shown on the surface plan—seee. The gradual 
lowering of the sets can be readily and conveniently regulated by 
suitably weighting the brake lever. The winding during the 
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sikiig takes place by means 8 of the ‘ithiting engine d. The 
position of the winding engine was arranged for drawing out of 
No. 1 shaft, and to make it available for winding out of the 
No. 2 shaft the rope 00 from this shaft was passed over guide 
pullyes fixed in the head gear above No. 1 shaft. The earth, &c., 
is raised as usual on iron kibbles, 

During the sinking in No, 1 shaft it was found very inconve- 
nient only to be able to feed the boilers whilst the engine was 
at work, so that when it was decided to build the large pumping 
engine an independent steam feed pump was found necessary. 
This steam pump is also used for filling the ascending pipes of 
the lifts. The steam engine of this auxiliary feed pump is 
placed near the large pumping engine; it is horizontal and 
works a forcing set in the shaft by means of a balance-bob. The 
shaft rods from this balance-bob to the pump are of round iron. 
The engine has a cylinder 10in. diameter and 20in. stroke. 
The pump has the same stroke. The plunger, however, is onl 
5jin. diameter; it makes about 15 strokes per minute. When it 
is required to fill the pipes of the main shaft pumps the engine 
can be driven at twice that speed. The arms of the small 
balance-bob are 3ft. 4in. long, the shaft rods here and there 
passing through slight guides fixed to the shaft timbering. 

For the convenience of obtaining suitable tenders for the 
making of the pumping machinery, &c., three tenders were 
required:—(1) For the pumping engine, including the reserve 
feed pump. (2) For the pump, rods, and fittings complete. (3) 
For the boilers, with fittings complete. The winches and steam 
piping were to be afterwards added to one of the tenders, as might 
be found most advantageous. Complete details as well as the 
materials were given in the specifications. 

Those whose experience has often called them to make specifi- 
cations and receive tenders for such large and complicated 
machinery well know how wide are the extremes of the tenders 
which are received, showing a difference so great that it is evi- 
dent they cannot be for exactly the same materials or construc- 
tion, but are most likely due to misunderstandings or miscaleu- 
lations on the part of the manufacturer, or even an intentional 
departure from the strict conditions laid down in the specifica- 
tion. Such abnormal tenders, besides inconveniencing the judge, 
if not well considered, may lead to a great loss of time and a 
certain disadvantage to one or other of the parties. To avoid 
any miscalculation, the approximate weights of the different 
parts were inserted in the specification. These weights are given 
in the following table:— 
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Although the pumping engine has only been at work since the 
beginning of the past year, its performance has been so satis- 
factory that it is not expected that any serious obstruction on 
account of the water will be met with during the completion of 
the sinking operations. At present the engine is raising 
water from a depth of 55 yards, for which service the steam 
from two of the boilers (at a pressure of 45 1b.) is more than 
On first letting the steam into the cylinders the 
engine was at once satisfactorily got to work without any further 
manipulation, such as letting fresh steam under the piston of the 
low-pressure cylinder ; from which may be inferred that the 
suppositions which were made in designing the engine did not 


is, unfortunately, too often the case in sinking operations, lead- 
ing to a loss of time and money which may double or treble the 
cost of the sinking. 

The engine and pumps work remarkably quietly, and nothing 
can be heard in the engine-room except the flowing out of the 
water from the shaft pipe and the flow of the steam into the 
cylinders, nor is a shock or vibration anywhere perceptible. 
The usual number of lifts per minute by the engine is at pre- 
sent fourteen, the speed at which the engine is brought to rest 
is two to three revolutions per minute. The shaft No. 2 is at 
present being sunk comparatively dry, and as the rock which is 
being passed through is much more compact and less fissured 
than that in shaft No. 1, it is very probable that No. 2 shaft 
may be sunk under a much smaller influa of water than is met 
with in No. 1 shaft. The maximum strain on the engine will 
therefore first take place when, in order to proceed with the 
sinking of No. 1 shaft, a cross drift is made to connect it with 
shaft No. 2, The engine has been constructed after the plans of 
Herrn Riehn and Municke, at the Maschinen-Fabrik der Konig- 
lichen Eisenhiitte, at Gorlitz,in Upper Silesia. The cost of the 
engine complete was about £7000, 








In an article upon the value of lightning conductors carried up 
high above buildings, the Scientific American recently observed :— 
We mus* ome to the conclusion that elevated points are desirable 
as upp :rminals of lightning rods; and experience fully verifies 
this con.iusion by practical results. The starlike terminationsof 
some lightning rods are injurious. Faraday proved that a single 
point discharges and absorbs electricity faster than a bifurcated or 
trifurcated terminal ; if more points are added, still slower becomes 
the discharge, by their mutual interference ; until at last, when 
the top is surrounded with an infinite number of points, a ball is 
practically the result, and the silent discharge ceases altogether, But 
the upper pointed terminal is not the main part of the lightning rod; 
because it may be omitted altogether, although it is better to attach 
it. The main part is the ground connection ; and as this is out of 
sight, it is often shamefully neglected. Much ignorance prevails 
in this respect also ; hence it frequently happens that the electric 
current leaves the rod, to enter t the house and pass off by the gas, 
water, or sewer pipes ; and in its course it sometimes causes con- 
siderable damage. A connection witha water course, a well—not 
a cistern—or at least with the moist ground, is not imperatively 
necessary. If the soil is silicious and naturally dry, it is best to 
drive some pointed iron bars into the ground in such places as they 
are most likely to reach moisture, and connect all their upper ends 
with the conducting rod. The rule that requires a conducting 
surface equal'to that of the roof to be protected, to be buried in 
the ground, given by some would-be authorities, has no foundation 
either in theory or practice. All reported failures of y ground 
rods may be traced to defective connections, er 
connections, 
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RAILWAY MATTERS, 


Av 5.30 a.m, on the 28th ult., as a goods train from Darlington 
to York was standing in Alne Station for the purpose of taking in 
water, the boiler, from some unexplained cause, exploded. The 
fragments of the boiler were scattered in all directions, and the 
driver and stoker had a miraculous escape. With the exception 
of the damage to the engine, which was totally destroyed, the 
only other damage was to a semaphore signal, which was knocked 
down by the explosion, 


On Tuesday, the 29th ult., a trial of a steam tramway car took 
place on the line between Whiteinch and Partick. The car is of 
the same construction as those belonging to the Glasgow Tramway 
Company. The boiler, which is a vertical one, is situated at one 
end of the vehicle, and its weight is counterbalanced by the con- 
densing tank situated underneath the footboard at the other end 
of the car, while the engine is placed between the axles below the 
floor. During the journey a speed of from six to eight miles per 
hour was attained, and even with the highest rate the motion of 
the car was exceedingly smooth, Messrs, Robertson and Hender- 
son, engineers, are the designers of the car and the engine, and 
the results obtained by the trial were highly satisfactory. One of 
the greatest advantages of the car is that at its highest speed it 
can be brought to a stand in a distance equal to its own length. 


Some interesting experiments were recently made with the 
electric light at the north end of the Crewe station. It was 
worked under the superintendence of one of the chief officials of 
Dr. C. W. Siemens. The electric light was very brilliant. Two 
locomotives stationed in a siding were employed to work the 
magneto-electro machine, It is stated that an old engine-driver 
averred that he saw the electric light ten miles distant. The 
railway officials assert that if the experiments are successful, and 
further experiments are to be tried, and the cost be not too heavy 
for the advantages to be reaped from the electric light, the whole 
of the gas now employed in lighting up the signals, the signal- 
boxes, and the various roads and platforms at the station, will be 
done away and superseded by the new electric light. Some of the 
men in the signal-boxes under the brilliant light are said to have 
discarded the signals for close work, and as in the daytime, by 
voice and gesture called on their trains from the signal-box 
windows. The reflector is to be increased in radius so that the 
light may be diffused over a larger area. 


THE projected methods for tunnelling the Detroit river increase 
wonderfully in number under the stimulus of an invitation from 
the committee to submit plans, A number of proposals have been 
submitted, the estimated cost of the tunnel under which varies 
from 200,000 dols. to 2,500,000dols. One man thinks he can 
tunnel underground for 100dols. per foot. Mr. John Burt, the 
chairman of the committee, proposes to start directly from the 
Michigan Central Railroad dept, thence to curve to the foot of 
Woodward avenue, and thence to cross the river directly, making 
a length of 5280ft. This plan contemplates the construction of a 
double-track tunnel, in caissons from 100ft. to 200ft. in length, 
across the entire bed of the river, the tunnel to be made of brick 
in a timber caisson, with temporary bulkheads, floated out, 
manceuvred by tugs and sunk in line by means of guide timbers 
attached to the caissons already down. When the bottom is 
reached, access is to be had to the caissons by iron shafts, the 
water is to be forced out by compressed air, or to be pumped out 
in case the caisson has taken the bottom sufficiently to exclude 
the water, and then the excavation is to be carried on beneath 
until the caisson with its included tunnel is lowered to the required 
depth in the trench. He proposes to run hydraulic cement into a 
cavity left in the brickwork at the joint in order to make this 
portion tight. 


RECENT official returns, referring to the railways in Canada at 
the close of 1876, give the following figures :—The total mileage of 
railways owned or controlled in Canada is 5407 miles, from which 
is to be deducted 115 miles of the Euro and North American 
road, and 228 of the Grand Trunk, or 343 in all, which run through 
the United States territory, leaving 5064 miles actually on Canadian 
soil, There was on the 3lst of December last one mile of railway 
for every 870 persons in the Dominion. The total capital invested 
in these railways amounts to 307,501,854 dols. They possess 1024 
locomotives, 1387 passenger and baggage cars, 20,315 box, cattle 
and platform cars, and 1271 cars for the carriage of coal and iron, 
or a total of 23,997 vehicles of all kinds. There were 187 level 
crossings guarded by watchmen, and 4655 unguarded, The apet 
curve is on the Prince Edward Island Railway, being 400ft. radius, 
The total number of train miles in 1876 was 19,735,286 ; the total 

ber of 7 gers carried, 6,327,854; and the total number of 
tons of freight handled was 6,827,508. The total earnings of the 
different railways last year was 20,021,637 dols., and the operating 
expenses, 17,217,354 dols, Thus the profits were in round numbers 
2,800,000 dols., which would not go a great way in paying interest 
on the total invested capital of 307,500,000, Last year 113 persons 
were killed on the Canadian roads, and 324 injured. In additi 





NOTES AND MEMORANDA. 


AS a result of a great many very carefully made analyses on the 
atomic weight of selenium, Otto Pettersson and Gustav Ekman 
claim for the number 79°08 the greatest probability of correctuess. 

AccorDING to Victor Meyer, a new method for the 
determination of the vapour density of bodies which boil at high 
temperatures consists in filling a vessel completely with some non- 
volatile substance, then vaporising a small, carefully weighed 
quantity of the substance—about 0.05 gram.—in the vessel, and 
from the weight of the liquid forced out of the vessel, calculating 
the volume. The non-volatile substance employed to fill the 
vessel is Wood’s alloy, which, as is known, consists of 15 pts. Bi., 
8 pts. Pb., 4 pts. Su., and 3 pts, Cd. 

THE Society of Arts are prepared to offer prizes of £5, £3, and 
£2 respectively, and certificates, for proficiency in qualitative blow. 
pipe analysis, The competition is open to any person, but as it is 
intended principally for those interested in the mining industries 
of Devon and Cornwall, the examination, which will be entirely 
practical. will be held at Redruth, from 5 to 9 p.m., on Tuesdey, 
5th June, 1877, and will be conducted by Dr. Clement Le Neve 
Foster, H.M. Inspector of Metalliferous Mines, The arrangements 
will be in the hands of a committee of the Miners’ Association, and 
intending candidate should apply to the Honorary Secretary of the 
Association, Mr. J. H. Collins, Lemon-street, Truro. 

REFERRING to Hawaiian volcanoes, the Honolulu Guzette states 
that in the last ninety years there have been ten great eruptions on 
Hawaii. That of February, 1877, is the eleventh of the series. 
On the 14th of that month Mauna Loa, which is nearly 14,000ft. 
high, sent out an immense volume of smoke that rose to a height 
of 16,000ft., and spread out, darkening the sky, over an area of 
100 square miles, and then a stream of lava started down the 
mountain sides, but the source dried up at the end of six hours, 
and the eruption ceased. The sight was grand while it lasted. 
Mr. C. J. Lyons writes from Wainea that the columns of illuminated 
smoke shot up with such velocity that the first 5000ft. were passed 
within a minute. 

THE returns of the tonnage passing through the Suez Canal 
during 1876 show that England keeps its lead, while the trade of 
other nations with the East is, on the whole, decreasing. The 
tonnage of merchant ships of all nations using the canal last year 
was 1,986,698, against 1,908,970 in 1875. Of the 1,986,698 tons, 
1,510,198 belonged to British ships, leaving only 476,500 to be 
credited to the mercantile marine of every other country. Thus 
the British shipping which paid toll to M. de Lesseps was more 
than three times the total tonnage cy opr under every other 
es In 1875 the foreign tonnage was 494.549; so that there was 
a falling off last year to the extent of 18,049 tons. This falling off, 
however, was more than ——— by an increased British 
tonnage of 95,777. But for this increase in British trade the 
traftic of the canal would have contrasted unfavourably with 1875. 
The total number of merchant ships which passed through the 
canal last year was 1395, against 1411 in the previous year; but 
British ships increased from 1061 to 1092, or as nearly as possible 
three a day. After the British, longo intervallo, comes the 
French mercantile marine, which sent a tonnage of 135,345 in 
1876, against 129,466 in 1875, The Dutch, with their Eastern 
possessions and long-established trade, naturally rank next, 
sending through the canal a tonnage of 101,031 against 
88,116 in 1875. Then comes Italy, with a diminished trade of 
60,998 tons last year, against 65,325 in 1875. Austria sent 56,280 
in 1876, and 65,223 the year before; Spain, 37,233 and 31,878; 
Germany, 27,281 and 31,049, rather a serious percentage of reduc- 
tion ; and Russia was in the same position with 16,627 tons last 
year to show, against 18,222 in 1875. It must be remembered that 
1876 was a year of ae bad trade, but 1877 promises to 
be no better, and, with war, may be worse. The Government 
vessels and yachts of all nations passing through the canal repre- 
sented in 1876 a total tonnage of 109,172, towards which England 
contributed 68,035. 

AMMONIA is a compound of one equivalent of nitrogen and three 
of hydrogen ; if a fourth of the latter be added, the result, which 
is purely hypothetical, is called ammonium, and considered a 
metal, In a paper addressed to the Academy of Sci » Me Fe 
Regnard describes certain phenomena that occurred in his presence 
in a steel foundry near Paris, which possessed a furnace on the 
Ponsard system. It was in the ingots cast from this, that the 
author discovered free ammonia under the following circumstances: 
The workmen were breaking up these ingots in order to charge 
some crucibles with the fragments, when, taking up one of the 
latter in order to examine the fracture, M, Regnard was struck 
with a strong smell of ammonia issuing from it. He immediately 
caused some more ingots to be broken, and the singular smell 
occutred again and again, accompanied, moreover, by a hissing noise 
easily perceptible by holding the fragment to the ear. Attributing 
this noise to an evolution of gas, he had the fractures brushed over 
with soap and water. This caused the formation of froth composed 
of th ds of mi pical bubbles, the aggregate bulk of which 











to the above there are now in course of construction throughout 
the country a total mileage of 2201, of which seventy-five are 
narrow gauge. And besides this, the Canadian Government are 
now proceeding with the construction of the Canadian Pacific 
Railway, 2700 miles long, between the mouth of French river, on 
the Georgian bay, and the Pacific province of British Columbia. 
The cost of this undertaking will probably reach 100,000,000 dols., 
involving an addition to the national debt—150,000,000 dols.—or 
25 dols, per head of the population. 


Tue Paris Journal Officiel recently published an account of the 
Dutch railways, The present total length of the lines in Holland 
amounts to p oa 900 miles. The primitive network, the first lines 
of which were opened in 1838, was conceded to two principal com- 
panies—the company working the line from Rotterdam to the 
Hague, Haarlem and Amsterdam, constructed at its own cost, and 
that from Haarlem to Zaandam and Helder, constructed at the 
expense of the State, and the Rhenish company working their lines 
from the German frontier to Utrecht, Amsterdam, Rotterdam, and 
the Hague. These two companies have largely participated in the 
expenses of construction when not entirely borne by them. Their 
gross receipts amount to £1600 per kilometre, which admits of their 
paying a dividend of from 6 to 8 per cent. The second network 
was constructed at the expense of the State, its working having 
been conceded to acompany. The network consists of a line in 
the Province of Zealand, from Rosendaal to Flushing, of a group 
in the centre and south of the kingdom, and, lastly, of a group in 
the north and east and north-east, The maintenance of the lines 
lay with the company, the extension of the lines with the State. 

e revenue of the lines was to be shared with the State only when 
the mean gross kilometric receipts exceeded about £120. When 
this limit was the company received a fraction of the profits, 
diminishing with the increase of the gross receipts, and the rest 
was divided, one-fifth to the company and four-fifths to the State. 

e minimum number of trains, the delays of transports, and the 
limits of the tariffs were fixed by law. Thé Government reserved 
to itself the right to exact the lowering of the tariffs, These con- 
ditions were, however, soon found to be fallacious, It was not to 
the interest of the company to increase the gross receipts, During 
four out of the thirteen years the lines have been at work there 
has been no dividend, and the State has not, on an average, 
obtained 1 per’ ‘nt. on capital laid out. In consequence of this, 
last year the’ ditions were revised and changed in the Se oe 
manner:—Q the gross receipts, 500 florins for single lines an 
1000 florins fur double lines were to be deducted and reserved for 
the maintenance of the lines. This will cease when the fund has 
1000 florins per kilometre to credit, The rest of the gross receipts 
were to be distributed, 80 per cent. to the company and 20 per cent. 
to the State, unless the total contributions to the fund of mainte- 
nance were below 4800 florins, when the company was to retain the 
whole gross profit. 





exceeded a cubic centimetre. The experiment was re- 
newed very often with other ingots cast from time to time, when 
the following observations were made :—(1) The evolution of gas 
and the smell of ammonia co-existed, and seemed in direct con- 
nection with each other as to intensity; (2) blistered and soft 
steel never behaved so; (3) the appearance of the fracture of the 
ingots evolving the gas was always crystalline, varying slightly 
from the circumference to the centre ; (4) annealed ingots never 
evolved any gas. M. Regnard then proceeded to collect a sufficient 
quantity of this gas in order to analyse it, and found it to consist 
of hydrogen with a small quantum of acetyline in it. M. Regnard 
suggests that perhaps hydrogen and nitrogen, dissolved in the 
liquid metal and imprisoned therein by the sudden cooling in the 
moulds, had combined to form the radical ammonium, which had 
formed an alloy with the iron. These phenomena have also been 
noticed by M. Barre, as referred to by us on page 129. 

OFTEN, on removing the cylinder and steam chest covers of engines 
titted with surface condensers, evidences of corrosion of the surfaces 
are seen, and the engineer was formerly at a loss to account for it, as 
the impression was that grease or animal oil acted as a preservative 
of the metal, and was the last thing suspected of being the cause of 
its gradual disintegration, The cause of this is now well known, 
but it may be repeated. Animal fats contain what are known as 
the ‘‘ fatty acids,” such as stearic, margaric, oleic, kc. These 
acids are combined with a base, and under ordinary conditions are 
neutral to metals generally, and on being applied they keep them 
from rusting by shielding them from the action of air and moisture. 
But in the steam engine and boiler a new condition is reached. 
These oils are subjected to the heat of high-pressure steam, which 
dissociates or frees these acids from their base, and in this condi- 
tion they attack the metal, and hence destroy it. This applies 
equally to all oils of animal origin, fish or sperm oil included, 
although a pure article of the latter does so only to a very slight 
extent, but its very high price and ex.eptional purity preclude its 
economical use. Petroleum and oils derived therefrom (generally 
called mineral oils) are entirely free from this objection. Petro- 
leum contains no oxygen, and without that it cannot form an 
acid, and therefore cannot attack metal, It is entirely neutral, 
and so bland that it may be and is used medicinally as a dressing 
to wounds and badly abraded surfaces, where cerates or ordi 
dressings would give pain. A conservatism, founded more on pre- 
judice and want of proper information than anything else, has 
existed for some years, which clings to the use of animal oils in 
defiance of reason and economy. ere are but few cases in which 
mineral oils cannot supersede animal oils, and probably nothing 
can be better for lubricating cylinders than solid paraffine. Another 
objection attaching to animal oils is absent in petroleum. If some 
of the oil be carried into the boiler, it not only does not cause 
priming, but it prevents incrustation or adhesion of the scale or 
deposit, and thus aids in the preservation of the boiler, and the 
latter is perhaps the best preventive of the many suggested, 


MISCELLANEA, : 


At Fordham, in Essex, on Tuesday, the son of one of the 
principal farmers, Mr, Pettitt, was killed while regulating a steam 
thrashing machine. 

THE new Midland Railway Works, at Derby, are rapidly 
approaching completion. They will turn out, among other things, 
Bessemer steel and other rails, 

THE paddle-vessel Sprightly having been ordered to have 
defects made good and be supplied with new boilers at Ports- 
mouth, the crew was on Wednesday turned over to the Water- 
witch, 4, hydraulic gunboat, which will temporarily do duty as a 
tender to the Duke of Wellington. 


Ir is stated by the New York correspondent of the Daily News, 
in a special telegram, that according to the estimates which have 
been made, the number of the unemployed in the United States is 
now 2,000,000, and that no general revival of business is expected 
for the next six months; wages in nearly all occupations have 
fallen considerably, and still tend downward. 

THE defences of the Thames are to be strengthened by two addi- 
tional 38-ton guns, making four in all, at the fortifications on 
Coal-house Point, and it is probable that the armament of the 
companion works on the opposite side of the river at Cliff Creek 
will be similarly strengthened. The Magog gun-barge left the Royal 
Arsenal, Woolwich, on the 28th ult. with the second pair of heavy 
guns for Coal-house Point. 

Ir is proposed to cut a ship canal through Point Shirley, at 
Boston. The width will be about 250ft., necessitating the excava- 
tion of sixty acres, at a cost of from 500,000 to 700,000 dollars. A 
reason given for the work is the rapidly reviving maritime import- 
ance of Boston, and the insufficiency of the present hecioar 
accommodations in view of the anticipated increase of trade from 
the West, by means of the Hoosac Tunnel, the Poughkeepsie 
Bridge, and otherwise. 

Ir is stated that the proposal to supply heat to public buildings 
in towns by steam conveyed through pipes, as water is now 
supplied, has been practically realised in Boston, U.S., although 
on a smaller scale than it is being tried by Mr. Holly, of Lockport, 
New York. One entire square is warmed by steam from a central 
boiler which also furnishes power to run presses for two daily 
papers, for several elevators, i.¢c., granaries, and for several other 
purposes. It is regarded as successful and economical. 

THE Staffordville Reservoir, Connecticut, which recently burst, 
covered 300 acres. The dam was 20ft. high on the head waters of 
the Williamantic River. The floods rushed several miles down 
the valley, through the manufacturing villages of Staffordville, 
Hydeville, Glenville, and Connersville, sweeping away dams, 
bridges, mills, a church, a bank, houses of kinds, inflicting 
500,000 dols. worth of damage, and drowning two persons 
Horsemen galloping in advance of the flood with telegraphic 
warnings prevented greater loss of life. The New London Northern 
Railway running along the valley was seriously damaged. 

In consequence of an iron vessel having sustained considerable 
damage by collision, which was only discovered on the vessel being 
docked, although at the time of the occurrence it was not con- 
sidered of sufficient importance to call for a special report of the 
same, in accordance with Art. 25, chap. 43 of the Queen’s Regula- 
tions, the Lords of the Admiralty have ordered that in future all 
cases in which iron vessels come into contact with floating or 
sunken objects, or with wharfs and piers, shall be at once reported 
and the facts fully stated, with a view to the plating being: very 
carefully examined in wake of the part struck or rubbed. 

Execrric signals have been placed in the San Fernando tunnel, 
on the Southern Pacific Railroad. They are placed one at each 
entrance to the tunnel, the connection between the signals being 
made by means of the rails, A train entering the tunnel connects 
the two rails together — of the axles of the engine and cars, 
cutting off the galvanic battery current, causing the signals to show 
a red flag at each end of the tunnel, thus warning other trains 
from entering while the track is occupied. When the train passes 
out of the tunnel, the electric circuit is broken, setting the 
signals and removing the red flags from view. A break of the 
rails or a failure of the battery, or any derangement of the appa- 
ratus, causes red signals to be shown. 

Axzout ten o’clock on Monday night, when about 4000 persons 
were assembled in the grounds of the Welsh Harp, Hendon, a 
sudden explosion took place, which subsequently rzoved to bea 
torpedo, which a man named Tatham, in the employ of the Trinity 
House, had taken down to that place. The shock of the explosion 
was so great that every light in the gardens and house was imme- 
diately extinguished. This was also the case atthe Welsh Harp 
Railway Station, where the signal lights were put out for some 
distance along the line. The whole of the windows at the Upper 
Welsh Harp were shattered, as were also those at the railway 
station. The shock was also felt very severely at the village of 
Hendon, where a number of windows were broken, and was.even 
felt as far off as Harrow, Hampstead, Highgate, Mill-hill, Fleet- 
street, and elsewhere. The matter is being investigated by the 
police, by whom another torpedo was, it is said, found on the 
grounds. 

ACTIVE preparations are going on for the immediate commence- 
ment of the long-projected work of draining the Zuyder Zee. A 
dam 40 kilometres—24 miles 1504 yards—long, and 50 metres 
broad at its base, is to be carried across the gulf, built up to a 
height of 4 metre above the ordinary level of high tide. Upon 
this pumping machines of 10,000-horse power will be erected, 
capable of pumping up from the enclosed sea and discharging on 
the outside of the dam 6,500,000 cubic metres of water daily. 
Taking the average depth of the water at 44 metres, itis estimated 
that the work of pumping wiil be completed in about sixteen years 
from its commencement. The total cost of reclamation is set 
down at 335,000,000f., but, huge as this sum is, the undertaking 
is confidently looked upon as likely to prove a most remunerative 
speculation. The success of the scheme will add to the kingdom a 
new province 195,300 hectares—or nearly 500,000 acres—in extent. 
Judging from previous experiences in connection with the Haarlem 
Sea, it is reckoned that at least 176,000 hectares of the land thus 
won will be applicable to agricultural purposes, which, at an 
average value of 4000f. only per hectare, will richly repay the 
enterprise and treasure lavished on the gigantic undertaking.— The 
Farmer. 

Tue Nettle, target ship, at Portsmouth, was on Wednesday 
brought down the harbour and moored in the stream for the pur- 
pose of being prepared for experimental purposes. As has already 
been stated, the Government are constructing a steel floti 
unarmoured, everything in the ships being subordinated to light- 
ness and a higher rate of speed. The Mercury and Iris are being 
built at Pembroke, and six corvettes, named respectively the 
Champion, Cleopatra, Curacoa, Carysford, Comus, and Conquest, 
are in course of construction by Messrs. Elder and Co., of Glasgow. 
The Siemens-Martin steel plates of which they are formed, not 
being intended to keep out shell, are only fin. in thickness, and 
have had the tensile strength of the metal reduced in order to 
secure increased ductility. The plates are fixed to the frames by 
means of wrought iron jin. rivets, and it is mainly for the purpose 
of ascertaining the behaviour of these rivets under fire that the 
experiments are to be made on board the Nettle at Spithead. 
Should the rivet-heads fly on being struck by a shot, it is evident 
that deplorable injury would be caused between decks, unless some 
precautions in the form of mantelets can be devised for the pro- 
tection of the men working the guns. Hence the necessity for a 
practical trial. An ordinary hin. plate is being fixed on board, 
struts being placed behind to receive the strains, while mantelets 
are erected at various distances for the purpose of ascertaining 
their value as a protection against the shower of rivet-heads and 
débris which may be expected to follow from a hit received between 
| wind and water by an unarmoured ship. 
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Messrs. J. anD H. McLaren have recently built extensive 
works and fitted them up with special appliances for the manu- 
facture of traction engines, and we venture to think that the 
12-horse engine which we illustrate above will be regarded as 
extremely creditable to the new firm. Indeed, it is one of the 
neatest engines of its type that we have seen. 

The engine is 12-ho.se power nominal, with two cylinders Sin. 
diameter by 12in. stroke. The cylinders are cast in one, with 
the steam-chest between them. They are completely surrounded 
by a steam jacket filled with dry steam, open at both ends to 
the steam-chest, and so arranged that the water of condensation 
can run back into the boiler. The chief feature of the engine is 
the patent expansion arrangement, by which the boiler is 
allowed to expand and contract freely without interfering with 
or throwing any strain upon the machinery. To accomplish this 
the cylinders, instead of being fixed directly upon the boiler, as 
is usually the case, are mounted upon a saddle, planed out to 
receive a dovetail which is cast upon the under side of the cylin- 
ders longitudinally for their whole length, and properly fitted 
into the saddle. A strong frame-plate of wrought iron is securely 
bolted to each side of the cylinder casting, and secured at the 
other end to the wrought iron bracket which carries the crank- 
shaft bearing. The cylinder is thus rigidly connected with the 
crank-shaft bearing in the di line of strain, and it is held 
sideways and clipped down to the saddle by the dovetail already 
referred to, at the same time the barrel of the boiler is free to 
expand and contract longitudinally to any required extent.. The 
steam is taken from the boiler to the steam-chest by means of a 
steam tor which is fixed on the boiler immediately in front 
of the cylinder, and communicating therewith by means of a short 
expansion pipe. This tor, which is only a small casting, 
has the slide on the under side level with the top of the boiler, 
and is so as to form a base for the governor stand, 
which is bolted on the top of it. The throttle valve is fitted 
into the same casting, just between the regulator slide and 
the stuffing-box of the expansion pipe. All the other 
working parts are arranged so as to be carried by the 
wrought iron frame plates. The motion bars are supported at 
one end by a snug cast on each cylinder cover, and at the 
other by a wrought iron plate, which crosses the engine and is 
secured to the frame plates, which also carry the brackets for 
the reversing shaft, governor, spindle, &c. The motion bars are 
of steel, and are carried through the motion bar hanger and 
fixed to it by means of wrought iron knee brackets on the outer 
side of the plate, so that the crosshead, gudgeon, and motion 
blocks can be drawn straight out without disturbing the bars. 
This arrangement saves drilling a great many holes in the boiler 
barrel for the various mountings, &., and proportionately 
diminishes the chances of leakage from bolts, studs, or bad joints. 
The piston rods and slide spindles are all of steel, the latter being 
guided in brass guides fixed to the motion bar hanger. The 
crank shaft is bent out of Lowmoor iron, and is carried in two 
bearings, adjustable endwise. All the working parts are f 
out of the best Yorkshire iron, and properly case-hardened and 
refitted after leaving the furnace. The motion is communicated 
from the crank shaft to the main axle by means of cast steel 
spur gearing, with which all the engines made by Messrs. J. and 
H. McLaren are provided, as they regard it as the only material 
capable of withstanding the rough usage to which these engines 
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are subjected. The gearing is on one side only, and consists of , web plates consisting of two plates 2ft. deep by fin. thick, in- 
a pinion on the crank shaft of 2hin. pitch gearing into an inter- | creasing in thickness towards the ends. Gusset plates are 
mediate wheel, with a strong pinion cast on outside of it 3in, | attached at intervals inside the two webs; and to these webs 
pitch, working into the main spur driving-wheel. This wheel is | are rivetted the diagonal and vertical bars. The rivets are jin, 
fixed on a main driving boss, firmly keyed on the axle with two | diameter, the holes in every case being drilled through the 
keys. There is a driving boss on the other side of the engine | various plates in position, the holes in the outer plates 

which is also keyed on the axle, the periphery of which forms | rimed out and counter-sunk. This was done by the contractor, 


the brake sheave. Each of these bosses has six large holes cast | 
in to receive the driving pins, which pass through the bosses of | 


who first marked the web carefully out, bolted a section of it 
together, and passed it forward under the radial drilling 


the main road wheels, and can be taken out of the inner wheel to | machines. The flange plates and angle irons were drilled in 
allow the engine to turn very sharp angles. The boiler is made | position by means of portable drilling machines having fourteen 
specially strong, and is worked at 120 1b. pressure per square | spindles. 

inch. e roof of the fire-box is stayed by deep wrought iron| The vertical struts are each composed of a flat plate between 
girder stays properly bedded on the top corner at each end, and | two T-irons braced ether. The diagonals are also braced 
in addition, these are suspended from the arch plate of the outer | together to prevent buckling. The main a rest on cast 
shell by four strong wrought iron hangers, The sides of the box | iron bed-plates with gun-metal strips, the bottom plate of the 
are stayed by screwed stays in the usual manner, pitched 4in. | flange and the gun-metal strips being planed, so as to enable the 
apart, centre to centre. The tank carries sufficient water for a | girder to slide when expanding or contracting. Although dif- 
journey of about five miles, and coal enough to last for about | fering from the usual practice, this system has been found to act 


| fifteen or twenty miles. In the arrangement of the engine, | very well, as special notice was taken in the exceptionally hot 


simplicity has been combined with neatness and compactness, | weather which occurred during the construction of the bridge, 
and the workmanship is equal to first-claes locomotive prac- | the girders expanding and contracting to the extent of gin. 

tice. This is the second engine which hae been made with the | The cross girders are 55ft. 6in. long, 3ft. bin. deep in the 
patent arrangement, and the results have been so satisfac | centre, and 2ft, 8in. deep at each end. The flanges are curved 
that orders for several more have, we understand, been received. | both on the top and bottom at one end of the bridge, and at the 
The engines are used for thrashing, ploughing, sawing, and all ; bottom at the other end, each girder varying in shape, owing to 
the miscellaneous work of the farm, as well as being very useful | the required inclination of the roadway and the maintenance of 
for heavy haulage on roads. the requisite headway over the river. The holes in the cross 
| girders are all drilled in a similar manner to those of the main 
| girders, and the work was rivetted up and tested in the con- 
BRIDGE OVER THE RIVER IRWELL FOR’! tractor’s yard. The cross girders are suspended from the main 











THE MANCHESTER AND SALFORD CORPO- 

RATIONS. 

Amonest the various and important improvements that have 
recently been made in the city of Manchester is the erection of 
another bridge over the River Irwell, thereby increasing the 
means of communication with Salford, and relieving New Bailey- 
street, Albert Bridge, Bridge-street, John Dalton-street, and 
Princess-street from the greater part of the heavy coal traffic 
and merchandise from the adjacent goods stations of the 
Lancashire and Yorkshire Railway. From the position of the 
bridge, and the requirements of the parties interested in the 
navigation, to preserve a sufficient headway, and the necessity 
for easy gradients for the approaches, it was requisite, in order to 
comply with the severe conditions respecting the thickness of 
the roadway platform, to display more than ordinary ingenuity 
in preparing the designs, so as not to impair the strength of the 
structure in any part. The bridge is slightly on the skew, one 
of the main girders being 130ft. and the other 127ft. in length; 
the width of the roadway between the parapets is 48ft. 

Owing to the heavy traffic the girders are of more than the 
usual strength, and extra allowance is also made for the corro- 
sion of the wrought iron, due to the exceptional atmospheric 
impurities which rise from the river. The main girders are on 


the bow-string principle, with double triangular lattice and verti- 

They are 15ft. deep in the centre, the arch being a 
true parabola. The top and bottom booms are trough shaped, 
the top being composed of seven flange plates ;%in. thick, and 
the bottom of six plates of the same thickness, 3ft. 6in. in width, 
attached by four angle irons, 4in. by 4in. by jin., to two rows of 





girders under each vertical, by 24in. bolts, lin. in diameter, at 
each end. Each bolt was made in one piece without welding, 
and tested previous to erection with a dead weight of 4 tons. 
After the bolts were screwed up the ends were rivetted over the 
nuts, The ends of the cross girders are surmounted by orna- 
mental castings. 

The distance apart of the cross girders is 8ft. 4in. from centre 
to centre, and each one is capable of bearing a safe load of 
50 tons in the centre. The roadway is composed of wrought 
iron curved plates jin. thick, supported on short longitudinal 
roadway girders rivetted to the cross girders, each of such 
girders being capable of bearing a safe load of 15 tons in the 
centre, The parapet is constructed of wrought iron boiler 
plates with diagonal strips rivetted over the joints, bolted to a 
cast iron moulded plinth. The whole is surmounted by an 
ornamental moulded cast iron capping with malleable iron spikes. 
The bridge is so designed that with the heaviest loads that can 
be brought on it no load will set up a strain in any part greater 
than 4} tons to the square inch either in tension or compression. 

Nearly the whole of the iron is “Cleveland,” and great care 
was taken in testing all the iron, both for its tensile strength 
and its elasticity. No iron was used that had a permanent set 
after 13 tons per square inch of tension was applied, or that 
broke with less than 24 tons to the square inch, The bridge 
was designed and executed under the direction of Mr. J. G. 
Lynde, M. Inst. C.E., Engineer to the Corporation of Man- 
chester ; the details having been worked out and the working 
drawings made by his assistant, Mr. Jerram. The contractors 
for the ironwork were the Stockton Forge connras Stockton- 
on Tees; and for the abutments, Messrs. Ellis and Hinchliffe, of 
Manchester, 
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(For description see page 232.) 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 





THE MINING REGIONS OF PENNSYLVANIA, 

Srr,—After the examination of this interesting machinery, de- 
scribed in my last letter (see THE ENGINERR, Feb, 2, 1877, page 78), 
we proceed along the Shenandoah Valley—do not confound it with a 
place of the same name in Virginia—towards Shenandoah City, a 

t mining centre, with a population of 8000, surrounded in every 
Seotien by coal mines. A gentleman connected with the coal 
interest in the neighbourhood said that in 1862 there was only one 
house here, and the property arownd was considered of so little 
value, being useless for cultivation, that “‘the whole place could 
have been bought for a bottle of whisky and a pair of boots.” 

Speaking generally of the district, both the preliminary and per- 

expenses attending the operation of coal-getting must be 
very much less than in England; the shafts when used are com- 
ively shallow, inclines following the veins at their outcrop 
img more common, and pumping has seldom to be resorted to, 
and where necessary the quantity of water to be got rid of is 
small. Plank Ridge and Indian Ridge collieries which we 
visited here may be taken as fair representatives ; the depth of 
shaft at the former is 100ft., inclines then running into the veins ; 
the daily capacity is 110 loaded wagons per day from breaker. 
Indian Ridge adjoining turns out 150 cars per day ; the breaker 
here is very extensive, covering a space about 700ft. square, the 
shaft is 310ft. deep vertically with inclines below. Many of the 
shafts are connected by anticlinal planes below the surface, some 
self-acting, others operated by steam power ; the shafts are oblong | 
in shape, separated down the centre by wooden guide bars for 
the cages and their supports; one cage descends while the other 
ascends, the small fence around shaft, same as in England and 
raised by the cage, is used here. 

The trucksin which the coal is raised from pit contain from three to 
five tons each, and are built like diminutive railway wagons, and 
run from mouth of shaft right up to the breaker tip. The windin 
machinery generally consists of a pair of horizontal engines fitte 
with link motion and geared to a drum of large diameter, on which 
the wire rope is coiled. I did not notice chains at any of the pits; 
there is usually a saw mill attached to a good sized colliery, as they 
use a very large amount of timber about them. 

The largest daily turn-out about here is from the William Penn 
colliery, and amounts to between 180 to 190 loaded wagons per 
day—about 1000 tons—from the breaker. It may be as well to 
mention that in speaking of coal cars the numbers are given as 
four-wheelers containing a load of 5 tons to 5} tons each; although 
a very large number of eight-wheeled wagons are used, they are 
counted as two four-wheelers and contain just double the weight. 

The miners’ wages in good times are about 65 dols. to 70 dols. per 
month, but in the present depressed state of the trade would 
probably not exceed, except in individual cases, 45 dols. per 
month; they work on an average about eight hours per day ; piece- 
work is almost universal; a man is allotted a space called a 
** breast,” 13 yards in width and the height of the vein, and finds 
his own assistants. 

The miners are of very mixed nationalities ; there are a large 
number of Irish, Germans, Welsh, and Poles, and a few English. 
The majority of them are illiterate and easily influenced by agi- 





| and repairing shops here, and a nice little town ; it is also a junc- 
tion with Danville and Hazleton line, worked by the Pennsylvania 
| Rajitway Company. 
| timber bridge crossing the valley from the McAuley Mountains to 








tators. There existed among a portion of them a society ostensibly 
for benevolent Bees but really for the assassination of 
obnoxious individuals, the members being known as “Molly | 
ires,” and are no doubt familiar to the English public from | 
accounts of their recent trials and convictions. This y asso- 
ciation was so thoroughly a that for a number of years it | 
defied the efforts of the authorities to trace the murders to its | 
members. It was no uncommon occurrence for a manager or 
overseer to be notified that unless he left the neighbourhood imme- 
diately, or obeyed some mandate of this secret society, that he | 
would be shot ; the ins being selected from a distance and 
the doomed man pointed out to them, the crime being usually paid 
for by sums of from 10 dols. upwards. This state of affairs pre- 
vented anyone not already engaged in mining enterprise from | 
investing capital where life was so unsafe. Fortunately this state | 
of affairs is now thoroughly and permanently broken up, and the | 
principal persons concerned in the crimes brought to justice, 
mainly owing to the perseverance of the Pennsylvania and Reading | 
Company, and the individual coal operators, and there is no doubt | 
that as soon as trade revives, that the natural advantages supple- | 
mented by the railway facilities will attract capitalists, and that | 
the development of the region will be even more rapid than it has 
been hitherto. A circumstance making this district of more 
interest is that a large portion of the capital and skill employed 
in opening ont the region was supplied by Englishmen. These 
coalfields, in common with all others, have had their share of 
strikes ; one commenced in the early part of last year, and con- 
tinued for about six months, was disastrous to all parties con- 
cerned. The coal tonnage of the Pennsylvania and Reading 
Company during the six months of the strike was 1,033,241 tons, 
against.4,472,213 tons in the six months of business, showing a net 
profit of £900,942 against £5211 during strike—for these figures I 
am indebted to Annual Report. This shows the extent to which a 
determined strike affects the income of a powerful corporation, and 











gives the reader an idea of its ruinous effects on individual pro- 
prietors and the general community. However, it had one good 
effect, that was the release of a large number of the miners from 





amount of their work, and coal proprietors, both individual and | 


corporate, think that the bold stand they madeagainst the demands 
of the society has had its good effects, and that such prolonged 
strikes are now a thing of the past. 


We bid farewell to the coalafter a visit to Mahanoy City, another | 


instance of rapid growth, with its well laid out and broad streets, 
and a population of 7000 to 8000, and proceed on our way through 
the East Mahanoy tunnel, the longest on the Pennsylvania and 
Reading line, 3411ft.; the arch is a rather flat elliptical one, and 
is nearly all through rock. This line serves as an outlet for the 
coal traffic in case the inclined planes should be temporarily 
stopped, taking it round by a circuitous route to the same point 
reached more directly from the heads of the planes,—and arrive at 
the junction of same name, with the Catawissa and Williamsport 
line ; this branch is 97 miles in length of single track, and runs 
through some of the most beautiful valley, mountain, and river 
scenery in the State ; the principal traffic is lumber from Williams- 
, our present destination. The grades on parts of this road 

are pretty heavy, from East Mahanoy Junction, at an elevation of 
1093ft. above midtide, we ascend to the summit, 1542ft. above 
same level, and the second highest point on the Pennsylvania and 
ing Railroad, on a grade of 65ft. per mile for five or six miles, 

and arrive at the head of the Catawissa Valley, now descending at 
the rate of 33ft. per mile, following spurs of the mountains and 
running through ravines and gorges, and crossing valleys and the 
small creeks by trestle work. The line has not been long in the 
hands of the Pennsylvania and Reading Company, but is now, like 
all their main roads, in excellent condition, laid with sound sleepers 
and rails of 68lb. per yard, broken stone and cinder ballast and 
well guttered, and is kept in as good condition as any of the 
English lines. On single track three, and on double track one 
mile is allotted to a gang of repairsmen, consisting of three men 
and the *‘boss.” The ganger has a lightly constructed vehicle 
propelled like a velocipede, on which he daily rides over the length 
of track under his charge, tosee that it isin sound condition. The 


majority of the wagons of the roadsmen are fitted up with levers,— 
similar to those used in working a small fire engine,—connected to 
axles by means of rods, and spur gearing under the platform, by 
which the men propel themselves along at a considerable speed. 
At Ringtown we pass over trestle work 1225ft. long and 120ft. 


| made use of, 


: - - ers | Around this basin are situated the extensive saw mills, where the | 
the control’of the Miners’ Society, which attempted to limit the | 





high, crossing a narrow valley, and efterwards at intervals, cross 4 


succession of small valleys, spanned in a similar way, the trestle 
work varying from 500ft. to S00ft. in length, and in height from 
53ft. to 125ft., till we reach Catawissa. These lofty trestles do 
not look reassuring to any one unaccustomed to them ; they pre- 
sent at a little distance a very slender appearance, resembling a 
peeuliar network of light cords ; but after an examination of the 
secure way in which they are constructed, no doubt would exist 
in the mind of a competent judge as to their safety. They are 
generally constructed of yellow pine; the batter is very considerable 
to spread the weight over a large surface, the foundations are 
usually of stone, the trestles are all firmly braced together by 
ties and struts, and the longitudinal timbers to which the rails 
are spiked, bolted on the top. There is a gang of men to each 
length of trestle work, who are constantly engaged in replacing 
any timbers that-are becoming defective ; the speed of trains ove 
these structures is limited to four miles per hour by notice-boards 
fixed at either end. At Catawissa we are down in the valley again, 
its elevation being only 474ft. above midtide, and the line from here 
to Williamsport is comparatively level; the elevation of latter 
place is 530ft. above midtide, running principally over a nicely 
undulating and very fertile country, following the banks of the 
Susquehanna a portion of the way. There are good sized depéts 





Just before reaching Catawissa is a fine 


‘he Catawissa Mountains, by four spans of 180ft. each, at a height 
of 126ft. from valley ; this was, until recently, trestle work. The 
yresent bridge was put in without the trafiic being stopped yo 
it erection or any mishap occurring. Leaving Catawissa an 

crocsing the northern arm of the Susquehanna river by a timber 
bridge 1415ft. long, of the Howe truss type, the line strikes across 
the country, ing through Danville, a beautifully situated town 
of about 10,000 inhabitants, engaged principally in the iron trade, 
where there are iron mines, blast furnaces, and rolling mills for 
both rails and merchant iron, and several other similar but smaller 
towns to Milton, another good-sized place, in the iron and lumber 
business, where the line crosses the western arm of same river by 
a couple of timber bridges 612ft. long each, and connected by an 
island in the middle of the stream, and then follows its windings 
the whole of the way to Williamsport, crossing it once again at 
Muncy to the opposite bank bya timber bridge of 1002ft. long ; 
there is a canal also follows the river, owned by the railway, and 
similarly worked to the Schuylkill canal before-mentioned. I 
noticed on this section of the line a very simple form of lifting 
bridge, crossing at a considerable height over a canal ; the platform 
has vertical guide posts at each corner, and chains attached to it 
pass up the guide and are attached to weights, nearly balancing 
the bridge. Itis raised by a small winch which can be worked 
readily by one man, and can be elevated horizontally from 10ft. to 
15ft.; some distance on either side are signal boards, at which 
every train in either direction must stop and proceed slowly with 
a man walking in front to see that the bridge is in place for 


There are a number of remarkably substantial and well-designed 
timber bridges crossing the various creeks and small streams, in 
which the maximum of strength is obtained with the smallest 
possible amount of labour expended in preparing the materials. 
They are all variations of the Howe truss. The larger river bridges 
are of same style of construction, and certainly are cheap and good ; 
the trusses are of good depth, varying from 15ft. to 20ft., and tied 
together top and bottom by transverse and diagonal timbers, and 
braced up by stout iron tie rods ; in nearly every case the weight 
is applied at the bottom of truss. The larger ones are generally 
roofed over, and covered in at the sides with either sheet iron or 
timber ; a bridge properly covered in will last 20 years and still be 
in good condition, while in the case of an uncovered one a few 
years’ exposure to alternate heat, frost, and wet will soon show its 
effects. /i species of granite is used for the piers, and pointed at 
water level to prevent logs of lumber floated down the stream 
lodging against them. The foundations vary with nature of river 
bed ; some are on the rock, others piled, and others built on a 
cribwork of concrete sunk in the river bed. little distance from 








these bridges, and at tunnel entrances, a timber arm projects from 
a post over the line; from this arm are suspended a number of | 
short pieces of cord, like a deep fringe, the object being to indicate 
to the brakesmen on goods trains that they must lie down. These | 
men generally ride on the tops of the wagons or box-cars, and 
probably at night, if not warned in this way by the cords striking 
them, would be killed by coming in contact with the top of the | 
bridge or tunnel. 
Cattle guards are used at level road crossings. There is a fence 
on each side of road extending up to the rails, and just allowin 
room for a train ; between these spaces, and lying horizonta 
and level with the sleepers, is a wooden grating ; the bars in this 
grating are a few inches apart, and triangularin section, with the 
apex of triangle upward, and some 5ft. or 6ft. wide. The cattle 
don’t like to cross this grating, so it prevents them straying down 
the track, answering equally as well as a gate. Mile posts are used, | 
but no quarter-mile posts as in England. Caution Sisal are put | 
up at all crossings with “‘ Look out for the locomotive,” and boards | 
for the drivers marked W for whistle and R for ring are frequent. 
Upon reaching Williamsport, a leading place in the lumber trade, 
the terminal station of the line, and justly considered one of the 
most important inland cities of Pennsylvania, we proceed along 
to the basin, a large sheet of water into which the timber logs are 
floated from the river and lie until taken out for cutting up. 








logs are cut up into all manner of forms, and for all manner of | 
purposes. Nothing is wasted, nearly every inch of the timber is | 
There are over fifty of these saw mills now in opera- 
tion preparing lumber in various ways; the annual shipment is | 
estimated at not less than 20,000,000ft., the largest portions going 
over the Pennsylvania and Reading Railroad, and the Pennsylva- 
nia Railroad, which also runs in here. The mills are mostly timber 
structures, and the chimney stacks of wrought iron, no brick ones 
to be seen, from 30ft. to 50ft. high, and 18in. to 24in. diameter, 
secured by gay ropes to the adjoining buildings on the ground. 

The city is well laid out on the block plan—that is, the streets 
cross at right angles and are named one way and numbered the 
other, and boast of some splendid mansions, hotels, churches, and 
chapels ; the streets are generally wide, and have street cars run- 
ning on most of them ; the population is about 16,000. The river 
is spanned by a neat, but very light suspension bridge, and above it 
are numerous “‘ booms” to which chains are attached crossing 
the river to arrest the logs floated down the stream. 

From this place, the extreme point of our excursion, we return 
to Philadelphia, passing over nearly the same route for a greater 
portion of the distance. A description of the unique little com- 
bined engine and carriage which conveyed our party will, I think, 
be interesting, as I do not recollect ever seeing a similar one in 
England, and their use is confined to this line in America. They 
are extremely convenient for inspecting the state of the road, or 
to get from point to point with ease and despatch. One of the 
officials informed me that with his engine of this kind, in one day, 
he could do what would take up five days’ time travelling by ordi- 
nary trains ; they will run up to fifty miles an hour. I noticed in 
one instance eleven miles in 144 minutes, and twenty-one in 26 
minutes, including stopping and starting. The company possess 
six of these little engines, distributed over various parts of the line. 
The body of the carriage presents the appearance and is about the 
same size as a tram car, but is divided in the centre by a glazed 
division with sliding sashes—through which the driver can look out 
ahead—into two parts; the front compartment is elegantly fitted 
up with four revolving chairs as in the Pullman cars, and has a 
little platform in front and a cowcatcher. The doors, one on each 
side, and slightly on the angle open out on the platform. The 
barrel of the boiler, of the ordinary locomotive type, passes under 





the floor of this compartment, and the smoke stack, nicely encased, 
passes up through it in the centre of the panel hetween the two 


doors. The back es contains the fire-box, water tank, 
and coal bunkers, and driving gear ; the fire-box has a raised top 
surmounted by a dome, with the safety valves on top, and the 
escape steam from them go up a tube to the outside. The 
framing is of wrought iron ; there are six wheels, the middle pair 
are the drivers, and are 42in. diameter; the cylinders, which are 
inside the frame, are Sin. diameter by Sin. stroke ; grate surface, 
5}ft.; heating surface of fire-box, 12ft., and total heating surface, 
112 square feet. The boiler has thirty-three tubes of 6ft. Sin, long, 
l1jin. outside diameter, of wrought iron, The wheel base is 
9ft. 7hin.; weight on drivers, 6944 lb.; and total weight 21,280 Ib. 
The travel of valve is 2in., with gin. lap; cross section of tubes, 
58 square inches’ in area, and diameter of smoke stack, Sin, 
They work usually at a pressure of from 150 1b. to 170 Ib. per square 
inch, and the water tank carries 150 gallons, sufficient to last a 
distance of about 30 miles on a level, the coal supply also lasting 
for a similar distance. In conclusion, I propose to make a few 
general remarks on the line and its system. An the passenger and 
the majority of the freight trains are run on schedule time, but all 
coal trains are run by telegraph, as their number fluctuates accord- 
ing todemand. There are two kind of switches in use at present, 
the ordinary American one, in which the main line rails are moved 
to correspond with siding, or vice versa—like those often used in 
narrow gauge colliery lines in England—and a patent safety switch, 
which the company have adopted as their standard pattern ; pro- 
bably half the number on the line, about 6000, are now of this 
type. It resembles very much the ordinary English switch, except 
that the horizontal rod connecting to the bottom of hand lever and 
to the rails has a couple of rubber springs fixed on it at about the 
centre of itslength, which give either way sufticiently to allow an 
engine or train to run through the switch and return it again to its 
place, should it through neglect or ignorance be set wrong for the 
passage of the train ; while if the ordinary kind should be set 
wrong, the train could not help but leave the rails. There are 
signal towers fixed at all dangerous points and at a large number 
of stations ; they are of the same kind in both cases, only placed at 
stations on the top of the offices, and at other points on the top of 
a conical-shaped hut or tower of timber. They consist of a central 
tube of sheet iron, about Sin. diameter and about 2ft. Gin. deep, 
the top of the tube being covered in by a conical hood to prevent 
rain driving down it and extinguishing the lamp which is fixed 
inside. There are three glasses—-red, blue, and white—fixed around 
the circumference of the tube, and three sheet iron blades, pro- 
jecting outwards about 12in. or 15in.—and of same depth as the 
tube—forming three triangular-shaped spaces, each painted red, 
blue, or white, to correspond with the glass in same space. The 
whole signal is supported by an upright iron rod extending into 
the office or hut below, where it is moved by a lever, which drops 
into notches in a plate, thus indicating to the person in charge its 
different positions. On the top of each tower two of these signals 
are eluneied by a board painted black ; the one controls the 
up and the other the down line. When the line is clear the blue 
signal is turned towards the approaching train till it is within 
sight, when the white is given. At points where one railway 
crosses another on a level this signal is always used ; all trains on 
either road are compelled by notice boards to come to a stand at a 
distance of 200ft. from the crossing and remain there till they get 
the signal to proceed. At some of the sidings a plain board painted 
red on one side and white on the other with a lamp fixed in the 
centre with corresponding coloured glasses is used, turning on a 
pole like a mast signal ; petroleum is used for lighting up both 
signal, hand, and head lights. 

There are nothing like the same number of signals in use in this 
country as in England ; the crew of the train have to serve the 
purpose in protecting their train by flags, or torpedoes—fog signals 
—when an unusual stoppage is made, or during shunting; they 
also rely to a certain extent on the telegraph operators to protect 
their rear, by stopping any following train or giving it the caution 
signal if allowed to proceed. Flag and motion signals are same as 
in England, whistle signals are also similar; there isa regular code 
for communication between driver and tor, and in p ger 
trains vice versa by means of the signal cord running throughout 
the train. 

Torpedo, or as we call them, fog or detonating signals, are much 
used, both at day and night, and in clear as well as foggy weather, 
to indicate danger. All other trains must get out of the way 
twenty minutes before a passenger train is due, and when one 
train is allowed to follow another, an interval of a mile at least 
between the two must be kept while running. Engineers are 
allowed a premium for saving oil, but not for coal, as it would 

srobably lead to their taking it from the company’s wagons. 
Water tanks are, in nearly every case, of timber, and are generally 
square or oblong in form, and some are circular, like an immense 
vat. In the majority of cases they are supplied by springs, being 
so situated that the supply is brought by pipes from higher 
ground, thus saving pumping. Where water cranes are used, they 
are very simply made ; just an upright iron pipe, with the valve 
right on the top, and the outlet just below it, to which hose pipe 
is attached ; this is tied back out of the way when not in use. 
Coaling stations are arranged in various ways. Some have a plat- 
form a little higher than the top of the tender, and the coal is 
contained in large iron barrows, holding about a ton each, which 
are pushed to the end of the platform, and tipped. The backs of the 
barrows are very long and inclined considerably, and when tipped, 
project over the edge and form a shoot, At other places area 
number of inclined shoots, usually about half-a-dozen, closed at 
their lower ends by sheet iron doors, hinged at the bottom and 
turned over at the sides ; this lets down over the tender, forming 
a continuation of the shoot, and is wound up or closed by a chain 
coiled ov a bar worked by a hand-wheel, and kept in ples by a 
ratchet and pawl. The coal wagons for supplying these stations 
ae generally run up a line at the back of the shed, slightly in- 
clined, and tipped, or their contents shovelled out. 

The station offices and freight accommodation along the road are 
just suited tothe traffic. The majority of the stations at towns of 
any size are substantial brick buildings, and some very elegant 
stone ones at other places. The smaller ones are usually of wood, 
and they are probably built for less money than the generality of 
English stations, There are no raised platforms, the spaces 
between the rails being filled in with planks spiked down to the 
sleepers ; and to prevent accidents at these stations from running 
over people, one train is not allowed to run through a station 
while another one is standing there putting down and taking up 
passengers. The custom on this line, as in England, is to run to 
the left, the usual American practice being to keep to the right. 

This company has been especially fortunate with their enger 
traffic. Out of 6,938,129 passengers carried last year only one or 
two persons were injured, and their injuries resulted from their 
disregard of the rules provided for their safety ; and out of a larger 
number carried in 1874 no injuries are reported. There are now 
354 passenger trains per day—exclusive of Centennial trains, of 
which there were 293 per diem—on the main line and branches, and 
97 freight trains ; the number of coal trains depend on the state 
of trade, and average from 35 to 40 each way per day when collieries 
are in full operation. In November, 1873, probably occurred the 
largest one day shipment of coal on this line ; the weight approxi- 
mated close to 35,000 tons, 48 trains being moved, which, in a con- 
tinuous line, would have extended over 14 miles. The coal tonnage 
that year over the canal and railway was about seven and a quarter 
million tons, There are 771 stations and turnouts for freight and 
passenger service ; of this number 275 have agents for the transac- 
tion of freight, passenger, and express business, and 301 are tele- 
graph oftices ; others are in charge of repairs men, and are techni- 
cally known as “ flag stations,” from the fact of trains not usually 
stopping at them unless signalled to do so by a “ flag.” At some 
of them a post with an arm very like a semaphore is used, extending 
the arm to right or left as the train to be stopped is an up or down 
one ; at others an ordinary flag, or at night a coloured light is fixed 
in a prominent place. This system might, I think, be adopted 
with great advantage in some of the yery thinly peopled districts 
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in England. The repairs man is paid a small additional sum above 
his ordinary wages, and as his duties keep him within a short 
distance of the station— probably the track under his care would 
not extend above half-a-mile or so in either direction—he attends 
there some short time prior to the time at which a train is due to 

ass, and if there are any passengers or freight to be picked up he 
foists his signal or flag and stops the train. This gives the people 
in the neighbourhood the advantage of a railway station, and at a 
very slight cost to the company. Of the whole traffic of this road 
about a cent, is coal, 34 per cent. freight, and 6 Pt cent. _ 
senger. e shares of the Philadelphia and Reading Coal and Iron 
Company, who are the proprietors of about one-third of the anthra- 
cite coal lands of Pennsylvania, although a legally distinct and 
separate organisation, are all owned by the Pennsylvania and Reading 
Railway Company, From the lands of this company 3,032,000 tons 
of coal were raised last year; of this amount nearly half was 
raised by themselves, and the remainder by their tenants. 

The strike last year affected the amount of coal raised, and 
robably the full capacity of the mines would be nearly double 
ast year’s output. With the coal from their own mines and also 

from those of other operators, the age op and Reading 
Company carry about 30 per cent. of the whole amount raised in 
the State. The present capacity of their rolling stock engaged in 
the coal trade is estimated as capable of carrying 200,000 tons of 
coal per week throughout the entire season, and the Schuylkill 
Canal about a quarter that amount. There are 110 charcoal and 
anthracite blast furnaces receiving their supplies, and shipping 
their yield directly over the line, and thirty partially doing so, 
and numbers of rolling mills and other works. In the first and 
second coalfields before mentioned, are 153 collieries in the former, 
and 108 in the latter, or a total of 261 in the two. The rolling 
stock now owned by the company is as follows :—410 locomotives, 
310 passenger cars, 7374 freight cars, and 22,740 coal cars—these 
two latter being reckoned as four-wheelers—and 950 wreck and 
roadway service and miscellaneous cars. This contrasts strongly 
with 1843, when they only had twenty-four engines, nineteen 
passenger and 179 freight cars, and 1130 coal cars suflicient for six 
trains, or about 1000 tons per day. In that year they commenced 
laying the second track on the main line, and have gradually 
increased up to present proportions; their policy has been to 
absorb other lines either by lease or purchase—and generally on terms 
advantageous to the Pennsylvania and Reading stockholders—- 
projected and executed by other companies, and making them 
either feeders or absorbers of the main line traffic. In the tele- 
graph department the number of lines are forty-eight, with 
882 miles of poles and 1998 of wire, with 301 offices ; the operators 
read generally by sound ; all the telegraph poles are numbered ; 
they run about thirty per mile. This, ike other American rail- 
ways, has fewer tunnels than are found on the my ope 4 of English 
lines ; the aggregate length of all of them over the whole mileage 
of the road adds up to only 12,107ft. Particulars of the two 
longest, making up together nearly half this length, are given in a 
previous letter. 

The only excuse I have to offer for the length of these letters is 
my belief that a large portion of the matter will be novel to many 
of your readers engaged in railroad work. For the drawings and 
the greater portion of the figures I am indebted to the courtesy of 
the officials of the Pennsylvania and Reading Railway Company. 
CHAS, CLARKSON, 

ENGINEERS IN THE NAVY. 

S1r,—Suppose affairs on the Continent took such a turn that 
England in defence of her own interests should be compelled to 
declare war, and suppose, further, that engineers in the navy—who 
constitute, be it observed, not a military but a civil branch of the 
service—were quietly, firmly, and respectfully, to say that they 
could not take a single man-of-war to sea until their just 
claims were considered and satisfied, what position would 
the Government be placed in? It would be impossible to 
fill up the places vacated, by men from the mercantile marine. 
There would be no taint of mutiny about what would simply be a 
justifiable strike. The truth is that naval engineers hold an enor- 
mous power in their hands. I sincerely trust that they may never 
be tempted to use it. There is no room to doubt, however, that 
concentrated action on the part of our naval engineers, in the event 
of war, would obtain them all that they demand in twenty-four 
hours, and the public at large would probably hear nothing about 
the matter, except that the Government, out of their own gene- 
rosity of heart, had made certain concessions to the engineers, 
which they believed Parliament would approve. NEMO. 

Birkenhead, April 3rd. 

THE INSTITUTION OF CIVIL ENGINEERS, 

Str,—It is to be hoped the council will not succeed in their 
endeavour to add a hybrid class to the Institution. The present 
rules, if properly carried out, provide for all classes, and an 
engineer by profession should either be “ graduate ” or *‘ ber.” 





contract with the variatio'is in the temperature of the furnace, so 
that the plates never crack, and the only renewals required are the 
doors, door-frames, and foreplates, (4) As the gas does not ignite 
until it reaches the bridge, the bricks in the gas producer last for 
years. Consequently the quantity used is no greater than at an 
old single furnace, having the same number of walls, &c. 

If your correspondent is anxious to obtain fuller information, I 
shall be most happy to show him the furnaces in operation. 

, R. SmirH Casson. 

Round Oak Ironworks, Brierley Hill, March 28th. 

P.S.—Since writing the above, an ironmaster in this district, 
well acquainted with the Welsh tin-plate trade, informs me that 
in Wales they use a large Lemar d of plate iron and white iron, 
which enables them to puddle three to four heats per turn more 
than they could do with ordinary pigs. This explains their large 
output per puddling furnace, and, as a consequence, diminished 
coal consumption. 





ROPES. 

Srr,—In the last week’s issue of THE ENGINEER I notice that an 
accident happened while the rudder of the Téméraire was being 
lowered into its place. A hawser 5}in. diameter was used, and 
it broke in the operation ; an examination showed that it had been 
cut half-way through. Now the accuracy of this statement I am 
disposed to question, for I have seen ropes broken and also hawsers 
that presented the same appearance, when I knew that no cutting 
instrument had been used. 

About six years ago a vessel was passing out of the Barrow 
Docks, when a new hawser was passed over the side and made fast 
to one of the capstans on shore, so as to check the vessel, as she had 
considerable way on her at the time. A man standing near me at 
the time said, ‘*If that hawser gets any strain on it it will break.” 
Being struck with the remark I kept my eyes upon the hawser, and 
I noticed as soon as the strain began to come on that a mist com- 
menced to rise from the hawser at the shore end and the end near 
the vessel simultaneously ; the mists quickly approached each other 
at the centre, where they assumed the appearance of a dense vapour, 
and the hawser dropped in two, the whole operation not occupying 
more than ten seconds, The man at my side said, ‘‘ Now the captain 
will say somebody has cut it ;” and sure enough when we hauled the 
shore end up it had the appearance of being cut half-way through 
with some sharp instrument. I turned to my neighbour for an 
explanation; he said he had been arope maker when he was young, 
and he knew by the appearance of the hawser that it had too much 
life in it, that is, in forming it there had been too much twist left 
init, and when the weight came on the superfluous twist ran along 
the hawser, accumulating as it went, until it twisted it in two just 
as if it was.half cut through with a knife. 

Being entirely ignorant on the subject, I thought I would like 
to prove the case, so I had three short lengths of hawser made with 
different amounts of twist left in them, one of them supposed to 
be right. I made them fast at both ends and tested with weighted 
levers. The one that was supposed to be right bore 80 per cent. 
more than the Admiralty test lawe it broke. No. 2, with less 
twist taken out of it, bore 20 per cent. more than Admiralty test. 
No. 3, with the least amount of twist taken out of it, bore 40 per 
cent. less than Admiralty test. I then tested them with suspended 
weights free to turn round. No. 1 bore 100 per cent. more than 
Admiralty test before it broke; No. 2 bore 50 per cent. more; 
No. 3 bore 20 per cent. more. You see there was a considerable 
increase in strength after they were broken, and the superfluous 
twist allowed to expend itself. When No. 3 broke in the first 
test it appeared as if it had been cut half way through. 

I was going to lift a girder one day with rope, blocks, and crab 
winch, and was told I must not use that rope as it had broken 
with the same appliances in lifting four tons; the girder I was 
going to lift was nearly seven tons. Upon inquiry I found it had 
broken near to the ae winch, and concluded that was the most 
likely place for it to break, if accumulating twist was the cause. I 
had it taken down and stretched between two crabs to more than 
Admiralty test, having a swivel at each end to allow the twist to 
come out; I then safely lifted the girder with it, although it had 
before broken in lifting four tons. About the same time a similar 
new rope with similar appliances was lifting a girder of similar 
weight at another works in the town, or rather it was lifting one 
end of it, and an old rope, a quarter less in diameter, was lifting 
the otherend. The new rope broke close to the crab winch, the old 
rope stood sound although it had to bear the shock of the girder 
through the freed end falling 15ft., and in its descent it killed a 
man. 

The general opinion at first was that it was a bad rope, and then 
it was discovered that it appeared to have been cut nearly half way 
through, and the coroner’s jury was perplexed, and brought in an 
indefinite verdict, 

Now, the man that made that rope thoroughly understands his 
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There is a prevalent idea that ‘‘civil” engineering is a special 
branch ; but this is not the case, for the title ‘‘ civil ” was originally 
intended as a distinction from ‘‘military ” engineer. 





PROGRESS. 
THAMES FLOODS PREVENTION, 

Sm,—Although, as a rule, comparisons are dangerous in civil 
engineering, for it is very rare that the conditions to be met are 
identical, yet the solution of both the Seine and the Thames inun- 
dations is to be found in one and the same treatment, although one 
is a tidal river and the other is not. It is usual in the profession 
to give great attention to the condition, form, &c., of the wetted 
section of a river, while obstructions on the surface of the stream, 
where the velocity of the current is infinitely greater, are abso- 
lutely ignored. But with the Seine and the even it will be 
found, however, that the amount of area constantly covered by 
barges, and--in Paris more especially—by floating baths and wash- 
houses, is eminently responsible for the flood waters being retarded 
in their escape. Our bil! of last year advocated a ‘‘ surface” treat- 
ment, ONE OF THE PROMOTERS OF THE THAMES FLoops 

PREVENTION BILL o¥ 1875-6, 

Paris, March 3rd. 
THE CASSON-DORMOY PATENT GAS PUDDLING AND SELF- 
STOKING DOUBLE FURNACE. 

S1r,—I am obliged to your Welsh correspondent for raising the 
—— he has, as Welsh ironmasters, unacquainted with Staf- 
ordshire yields, would naturally say that I must either do without 
fuel or my figures must be a gross exaggeration. But the facts are, 
as you very correctly 7 in your foot note, that the consumption 
of fuel per ton of puddled bars is very much greater in Stafford- 
shire than in Wales, I could show your correspondent that in a 
large work, producing four times as much as the one he refers 
to, that for several years consecutively the coal consumption 
was 30 cwt. (or 30 X 2240 lb.) per ton of puddled bars, and at the 
same works where my furnace had been largely adopted, the saving 
effected now amounts to 10,000 tons of coal perannum. What I 
contend is that by my process I effect a saving of two-thirds in 
fuel, castings, bricks, and nearly that in fettling; so that if it now 
takes your correspondent 20 ewt. per ton, he would with my system 
be able to do it with from 7 cwt, to 8 cwt., and a lower priced 
fuel than he now uses. 

A Staffordshire single puddling furnace, working ten turns per 
week, produces as a maximum tons of puddled iron, and gives 
employment to two puddlers and two underhands. My furnace 
sce 37 tons in the same time, and requires four puddlers, 
our underhands, and one labourer to every two or three producers 
—in all, say, nine men. I am thus able to obtain 4:11 tons, as 
against 3 tons with the old system—clearly @ very great saving in 
labour. Briefly, the reasons why I obtain the results I do are as 
follows :—(1) I secure perfect combustion of the gases, and at the 
exact point required, so that no smoke or flame can be seen 
escaping from the chimney, (2) Two-thirds more iron are pro- 
duced, and with nearly one-third fewer hands. (3) The puddli 
basin is kept cool by steam, and is so constructed as to expand an 








, and I quite believe that rope was a good rope and properly 
made; and although the same cause produced the breaking, that 
is, accumulated twist, yet it may have been brought about by dif- 
ferent means, as I have seen proved more than once. When all 
new ropes are formed they are coiled directly on to a drum, and 
remain in a coil until they are used. Now, if they are improperly 
uncoiled and an extra amount of twist put into them, and then in 
that state either threaded into blocks, or the ends made fast so that 
they cannot turn, and a strain put on anywhere near the test 
weight, it seems a moral certainty to me that the rope will break 
and show a fracture as if it had been partly cut through. 

Now to me it seems probable that that may have been the case 
with a hawser 5}in, diameter breaking with a weight of only thirteen 
tons, when it ought to have borne more than twice as much. But 
the strangest part of the business is that it should have occurred 
at a naval dockyard, where we all supposed they knew more about 
ropes than anybody else. I will again repeat the question at the 
end of the paragraph I quoted from, Why are ropes so much used 
for such work in dockyards ? 

I don’t know much about ropes myself, but I write this in hopes 
that someone that does know will throw some Jight on the subject. 
Barrow-in-Furness, ENGINEER. 

April 2nd. 





FORCE AND MOTION. 

S1r,—In THE ENGINEER of the respective dates of January 19th 
and 26th, and of February 2nd, on pages 26, 42, and 78, there 
ene letters by “‘@ M1,” “‘On the Conservation of Energy.” 
These letters escaped my notice till a few days ago, and, if not too 
late, will you allow me to make a few remarks with regard to one 
or two points discussed in them, which I hope will throw a little 
light on the subject. 

With regard to the first letter, all that I have to say is, that the 
statement near the end, to the effect that the transmission by a 
cannon ball, of work done in the cannon to a target, is a case of 
matter acting on matter at a distance, is perfectly erroneous, for 
the simple reason that whenever effect is being produced, the por- 
tions of matter are in contact. There is no rats done during the 
flight. We might as well say that if we have loaded an air-gun 
here and it is taken to America and fired off there, that a portion 
of the matter of England has acted on America. So it has, but it 
had to be taken to America to do it. 

I quite agree with the statement near the beginning of the second 
letter, that matter at rest does not resist being put in motion, but 
it is quite another thing to say that there is no such thing as 
resistance to motion. Though matter at rest does not resist being 
put in motion, yet matter being put in motion resists being put in 
motion, and that it does so is manifest from the fact that it requires 
force and time to impart velocity to a body. I shall return to this 
point further on. 

In the third letter, near the top of col. 2, on page 79, it is said 
that, ‘according to the old notion, Iam asked to believe that a 
pound weight on which I have expended 10 foot-pounds of work, 
and which is now lying quietly on a shelf, has, in some inexplicable 
way, stored up in itself that 10 foot-pounds of energy, and it is 
ready to restore it again when wanted if I take it off the shelf and 


let it fall.” Now, no one should be asked to believe anything of 
the sort. The work of lifting the pound weight has in no sense 
beenimparted to it; it has neither been_ heated nor cooled, nor 
altered in any way; it has just been moved 10ft. further from the 
earth by reason of the force of its gravity having been resisted by 
an om force while that movement was taking place. If gravity 
can: be counteracted by an equal force which can follow the body, 
then the smallest upward velocity being imparted to it, it will move 
upwards ad infinitum. The upward force is doing work because it 
is acting against gravity through space ; but, as I have said, it is in 
no way affecting the body. 

Whatever gravity may be in essence, we know that it cither 
ind or is in reality, a tendency in all bodies to approach each 
other; but it is impossible for bodies to approach each other unless 
they are first apart, and the further they are apart the greater is the 
work that this tendency to approach each other is capable of doing. 

Let me now use the case of the pound lying on the shelf to illus- 
trate the difference between the one proposition that matter at 
rest resists being put in motion, and the other that matter being 

ut in motion resists being put in motion. When the weight is 
hi on the shelf its inertia is just as great as if it were falling 
freely , but it does not in any way affect the then existing pressure 
on the shelf, which is due entirely to gravity ; and as the shelf 
resists that force, the weight remains stationary. Inertia is neither 
resisting anything nor endeavouring to do anything, nor is there 
work of any sort being done. If the support of the shelf be taken 
away, velocity instantly begins to be imparted. Gravity is then 
as powerful as before, and immediately begins to do work in the 
shape of imparting velocity ; but how can imparting velocity be 
doing work if it offers no resistance, since work done is 
force overcome through space? The work done is the same 
whether the weight is allowed to descend slowly or to 
fall freely, only in the one case it appears in something 
outside of the body, and in the other in the shape of velocity 
imparted to it. Is it possible, then, for the work and distance to 
be the same and the resistance different? This is a manifest 
absurdity. The resistance must be equal to the moving force, for 
if the former were the smaller, then the body would acquire velo- 
city faster than it does. If the production of velocity did not 
bring a resisting force into action, then an indefinitely small force 
could produce indefinitely great velocity in an indefinitely large 
mass in an instant of time. ROBERT D. NAPIER. 

Glasgow, March 5th. 

DRAINAGE IN LINCOLN, 

S1r,—As the best answer to Mr. Welsh’s letter which appeared 
in your impression of Saturday last, I beg to forward you a copy of 
a letter from that gentleman in the Stamford Mercury of March 
the 9th, also a diagram of the bar of the river, which latter is alone 
sufficient to account for the floods that have oceurred in the Valley 
of the Witham. May I beg the favour of an insertion of this in 
your next issue ? JNO. MALTBY, 

March, 1877. Mayor of Boston: 

(To the Editor of the Mercury.) 

Sir.—I am again reluctantly a suppliant to you for the favour of the 
insertion of a letter from me on a matter of the Witham Drainage. In 
iny previous letters, which you did me the favour to publish, 1 was 
concerned to write solely with regard to the Grand Sluice, which I had 
reason to believe was then severely occupying the minds of my ratepayers. 
I then told them that the obstruction offered by itin the extreme height 
of the January flood never amounted to four inches, and that to reduce 
this to one inch a sluice at least double the size of the Grand Sluice would 
have to be provided. is has not been controverted, and is, in fact, 
incontrovertible, 

In writing to-day Iam concerned solely with regard to the bar on the 
landside of the Grand Sluice, which may now probably be ‘a cause of 
anxiety to my ratepayers, to whom I desire to say that the bar at the 
Grand Sluice has been & matter of full knowledge to their Commissioners, 
and its abatement an annual charge on a deficit treasury. In tho 
autumn of 1870, before the dredger had completed her part of the works 
of the Witham Act of 1865, she was brought towork on this bar, and 
every part of it that she could touch with her buckets was removed, filled 
into barges. and landed over the left bank of the river into a ballast pit of 
the Great Northern Railway. Since that date, after this bar had again 
risen above the sill of the Grand Sluice, dredging and scouring and all 
the means our want of 'funds allowed, were adopted at every favourable 
opportunity to reduce it. At the annual meeting of my Commissioners 
last year, I called their special notice to this bar. and at a subsequent 
meeting I received orders to remove it by dredging, and at the date of 
the flood, in Se last, every part of it that the dredger could reach 














with a barge alongside was removed, and the seat of the bar forming -the 
original bed of the river was deepened 2ft. That part which the dredger 
could not reach with a barge alongside being under the railway bridge was 
endeavoured to be removed by scouring, and in aid of that operation 
laden barges had been moored between the railway piers until Saturday, 
the 30th of December, when to allay a possible popular prejudice as to 
their seriously impeding the passage of water under and through the 
railway bridge, they were taken out and moored higher up on the side of 
the river in single file. On the 2ist of February the water was observed 
to be low enough to admit the dredger working under the railway 
bridge, and on that date the barges were laid aside, the bargemen dis- 
missed, and such gocd as the dredger could do by raising the matter of 
the bar and letting it fall again into the water, thus breaking and 
puddling it and reducing it to a pulp, in which state it may be hoped to 
float away, has been proceeding at all times when there was a current 
which could be reasonably expected to remove it. This operation has so 
far yielded a satisfactory result, but the dredger fits so closely between 
the railway piers that she can operate directly on a narrow midpassage 
only. That which most concerns my ratepayers to know now is how 
much the remains of that bar held up the water at Bardney and at Chapel 
Hill when the flood of January last was at its highest. To this I make 
answer Not one inch at Chapel Hill and not half an inch at Bardney.—Youy 
obedient servant, Epwarp WELS&#, 
Surveyor of the Witham Drainage, 
Witham Office, Boston, March Sth. < ” 








LIGHTING RamLWway CARRIAGES.—The gold medal of the Society 
of Arts, offered for the best system of lighting railway carriages, 
has been awarded to Messrs. Puitsch, Pischon, and Co., of 8, 
Victoria-chambers, Westminster. 

BRAINTREE WATERWORKS.—-For the erection of a new cast iron 
tank and foundation walls at the Braintree Waterworks for the 
local board, Mr. Geo. Scamel, engineer, 18, Great George-street, 
Westminster, the following tenders have been accepted: For 
the cast iron tank, Bills and Lightfoot, £265. For the foundation 
walls, Letch, £237 10s. 

LAUNCH AND TRIAL TRIP AT MIDDLESBROUGH.—On Saturday 
afternoon Messrs. Raylton, Dixon, and Co. launched from their 
iron shipbuilding yard at Middlesbrough-on-Tees the steamship 
Bear, built to the order of Messrs, Jus. Watson and Co., Middles- 
brough and Glasgow, and sister boat to the steamship Bull, built 
for the same owners, and which also left on Saturday morning for 
her trialtrip. The following are their dimensions :—Length 185ft., 
breadth 25ft. 6in., — 14ft. Gin. They areclassed 100 Al at Lloyd’s, 
fitted with water ballast and all recent improvements, and engined 
by Messrs. Richardson and Sons, of Hartlepool, with compound 
engines of 80-horse power nominal. These vessels are intended to 
carry pig iron between Middlesbrough and Grangemouth, and the 
holds are specially fitted up to avoid the shifting of cargo. 

InsTRUCTIONS have been issued from the Admiralty to the vari- 
ous dockyards at home, and also to Malta, Bermuda, and Hong- 
kong dockyards, for all ships having deep bilge keels as they come 
in hand to be fitted with hauling-down lines or chains for placing 
in position the service collision mate lately ordered to be provided. 
The hauling-down lines are to be fitted so that they can be rove 
through holes cut in the webs of the bilge keels, and they are to 
have their upper ends secured so that they may readily be made 
available for placing in position the mats referred to. ese lines 
are to be placed about 12ft. apart over the length occupied by the 
engines and boilers, and passed under the keel from gunwale to 
gunwale. The lines need not be kept permanently in place, and 


arrangements are to be made for stowing them in suitable and con- 
venient positions on board. The commanding officers of ships thus 
fitted are to take care that these hauling-down lines are rove occasion- 
ally for practice; theyare also directed to take care that before 
going into action these lines are in their place ready for use should 
they be required, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borvaau, Rue dela 

BERLIN.—Asuspr and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twistmursr, Bookseller. 

NEW YORK.—Toe Witmer and Roczrs News Company, 
31, Beekman-street. 

















PUBLISHER'S NOTICE. 
*,* With this impression we publish as a Supplement, No. CII. 





of our Portfolio of Working Drawings, the last drawing of 


a series of six “llustrating the remarkable single-cylinder Engine 
of the American Steamship Hudson. Every copy as issued by 





TO CORRESPONDENTS. 


"Rect teenies Sens ot meee ee 

pu, end hd or narton ns en, mu, 
be nied by a large en ibly dw 

toriter to hi Pectcbea te adios , in order that 

answers received by us may be forwarded to their ination. No 

notice will be taken of communications which do not comply with 
instructions. 





the writer, not necessarily tor publication, but as a proof of 
geod faith. No notice whatever will be taken of anonymous 
communications. 

J. R. B.—Glynn on “ Cranes,” Weale’s serves. ; 

J. R. R.—Will you kindly explain what coefficient you allude to? 

H.C. (Bolton). —The reversing device you illustrate is almost as old as the 
tink motion, 

W. G.—You can procure the Blue-book for a few shillings from Messrs. 
Hansard, Great Queen-street, London. ae i 

X. ¥. Z—G@eneral formule are aa applicable to that description of bracing. 

‘ork by a ic diagram of strains. Lim 

& 4 (Wickarn ishop).—You can obtain full information by writing to 
Col. Scott, South Kensington Museum. 5 A . 

J. M. (White Ladies-road. )— You can obtain the information you require at 
the works of Mr. F. Savage, Gray's-inn-road, London. : 

C.—Deflection of springs.—The formula referred to by you as given by Moles- 
worth, vin, “CS? =D, should apparently, be D = weer. 

A Constant Susscriper.—There are probably a dozen works of the kind you 

ire. Some large, some small enough for the pocket. You can get a list 
of them from Messrs. Spon, of Charing Cross, and Messrs, Lockwood, 
Stationers’-hall-court, and choose for yourself. ¥ ew : 

Botter Hancer.—So far as we are aware your invention is quite new, and 
is no doubt valuable. There will be some difficulty, however, we fancy, in 
applying it to such long boilers, 60ft. to 70/t., as may be met with in 
i and where something of the kind you propose is most wanted. 

W. M.— You can compress gas like air. How many cubic feet you can f 

into a cylinder under @ pressure of 501d. depends, we fancy, on the size of 

the cylinder—a truth which has apparently not suggested itself to your 

mind. If you force two cubic feet of gas into a space previously occupic 

by one foot, you will double the pressure: if three feet, you will treble it, 
on. 


80 
E. C. E.—It is almost impossible to answer such a question, but the pro- 
bability is that Cresey's work will answer your purpose. Spon's “‘ Dictiona: 
of Engineering” is but you must not expect to find engineering 
questi: treated exhaustively in any single work. If you will state 
definitely what branch of engineering you wish to read up, we sholl be in a 
better ition to advise you. ; 
r letter and its contents our most careful considera- 
tion, and arri at the conclusion that nothing would be gained by 
publishing it. Your opini and st ts flatly contradict those of 
most other naval engineers, and we cannot doubt that you are in error 
when you suppose that more pay and quicker promotion is all that engineers 
in the navy require to render them perfectly contented. You may rest 
assured that there are men in our war ships with far higher aspirations 
than you would give them credit for; and because your lot has been, we 
must assume, exceptionally fortunate, you must not take it for granted that 
each one of your fellows thinks as you do. 


ELECTRICAL BLASTING COMPANY. 
(To the Bditor of The Bngvneer. 


-) 
of your correspondents oblige b: ving the r 
trival Blasting Company, Cietertoe! ? Ww. a 








Z.— We have given 








Sirx,—Can an 
address of the 


TANNING MACHINERY. 
(To the Bditor of The Engineer.) 
Sm,—May we ask your readers to favour us with the addresses of good 
makers of bark mills and other machines used in the leather trade? 
Copenhagen, March, 1877. 8. anp M. 





DRAWING WIRE. 
(To the Bditor of The Engineer.) 

Srm,—Would any of the readers of Tae Enorveer kindly inform the 
writer of the most improved and efficient method of drawing wire, and 
who are the makers of the machinery ? Rop. 

Yorkshire, March 31st. 





UMBRELLAS. 
(To the Bditor of The Engineer.) 
Srm,—Will any of your correspondents kindly give me the following 
ormation :—Is the making of umbrella frames a separate e, or are 
eee ee ty ie me ers of the ribs? Do the same firms asa 
rule make the runners, ferules, &c., as make the ribs? Also give the 
names of one or two good firms who manufacture ribs, runners, 
ferules, &c. N. BE. 





SUBSCRIPTIONS. 
Tux Exomegr can be had, by order, from any newsagent in town or 
at the various rasl A rca Kop dogg Apa be supplied direct 
from the effice, on the following terms (paid in advance) :— 
Half-yearly including double number).. .. .. £0 14s, 6d. 
Yearly (including two double numbers)... .. «. £1 95. Od. : 
credit occur, an extra charge of two shillings and sixpence per annum will 
C1oth Coes penton Tae i Fete : 28. 6d. h. 
for bindii « Enurneer Volume, price 2s. 6d. eac 
The following Volumes of Tue Exorneen can be had, price 18s. each—Vola 
8, 5, 10, 14, 21, 24, 25, 26, $8, 40, 41, 42. A : 
: Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
rates will receive Tox ENGINEER Rise and post-free. S8ub- 
Pe el he cutee be accompanied dy letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 


rates, 

Remittance by Post-ofice Order. — Australia, panes, Brazil, British 
Natal, frais oni ee aang, di ar Indl % 3 yam 
New Zealand, “if sane gg mle ng Turkey, 


‘ew 
ee eee Cee oe Attn, West Eatien, Clee vin 


ead Toe eet Beene Ayres, Coen, ae 
Greece, Ionian orway, Panama, Russia, 
Singapore, Sweden, £1 16s. Borneo, and Java, £2 5a 
ADVERTISEMENTS. 


*,* The charge for Advertisements wv lines and under is three shellings, 
“fr euary tee linen afterwards On ehtibing ond i : odd lines are 
charged one shilling. The line conten eight . When an adver- 





akaielinies me 1 Aypcdenaes heer Au 
advertisements from country must accom: imps in 
Fan peer see uate eaewsicoments wilt be énserted alt ~ 
'y cannot guaranteed an: case. 
except weekly advertisements subject to thie condi 
ADVERTISEMENTS CANNOT BE uniess D; BEFORE SIx O'CLOCK ON 
y Evenrxe mm xace Weex. 


©,* ‘Letters relating to advertisements and the ishing department of the 
are t0 be addreseed to the Pubtisher, niet Riche ; ail 
Uatera to be addreeed tothe Bator of Pus Rwobeaun, 168, Strand. 





MEETINGS NEXT WEEE. 
Tax InstiTUTiIon oF Civit Encineers.—Tuesday, A) 10th, at 8 p.m.: 
ting, the following eareal ve mek Om Btrest Tramways,” by 
¥ r Ww *On ways,” 
Gocunet on nes <0 sessaceey 
1gTY OF ENGingwRs,—Monday, April at 7.30 p.m.: 
of Steam Boilers,” by Mr. William Major. ie , 
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GUNS AND ARMOUR. 

Tae trial of the 38-ton gun subsequent to its being 
chambered is —— the on of the oe series of 
experiments on the power of very hea ns inst 
jo evan which has been recently carried al in this Ps str 
and in Italy. We can hardly let the occasion pass without 
making a few remarks as to the lessons to be learnt from 
these experiments. The Spezia trials had for their object 
not only the proof the gun’s powers, but also the investiga- 
tion of the kind of material and disposition of plates best 
suited to resist the fire of artillery. The proof of the gun 
was conclusive. The penetration, as calculated, agreed 
very well with that obtained, allowing for the velocity left 
still in the shot after passing through the target. The 
target’s powers, however, to many may constitute the more 
interesting element in the trial. 

Great fault has been found with this part of the pro- 
gramme. Our readers may remember that there were 
four targets, each consisting of an upper and lower por- 
tion, so that we may speak of them as eight targets. All 
had an inner skin of lin. of iron, and all had 294in. of 
wood. As to front plates, two had solid Schneider steel 
plates 22in. thick, two had similar plates made by Cammell 
and Marrel, of wrought iron. The remaining four were 
“sandwich” targets. The 22in. of plate were adhered to 
in each case, but in two wrought iron was used, divided 
into 12in. plates in front and 10in. plates behind one layer 
of wood. In the other two, chilled iron 14in. thick was 
employed behind 8in. plates in front, in one case a layer 
of wood being between. Our Royal Engineers find great 
fault with the trial, because they maintain that the half- 
targets, being only 4ft. 4in. wide, the plates were 
broken across by the hole made by the shot of a 
l17in. gun. This was the case, as they maintain, even 
when the shot struck the centre, but they point out 
the conditions were generally still more unfair on the 
plate, for the shot often struck near the edge, when a corner 
would be wedged off and detached much more easily than 
fair penetration would be effected. Thus, they urge, the 
trials were spoilt to such an extent that it is difficult to 
know what importance to attach to them. We have put 
the objection perhaps more strongly than it may generally 
be urged, but it is better to do so in order to see the full 
force of it; and we are bound to admit that the plates 
did break across, and did detach themselves, and that, if 
the plate yielded by breaking or splitting so often, it is 
clear that the shot found less resistance than in fair pene- 
tration. Still we think the Italians may fall back on the 
fact that their object was to test the plates they meant to 
put on their own ships. We believe these plates repre- 
sented the actual dimensions to be used, and if so, the 
object of the authorities was answered. They did not 
seek to establish the abstract question of the penetration 
of a shot into 22in. of iron of unlimited area, but to acquire 
information as to how their own plates would stand 
against the gun. Failure by breaking was as fatal and as 
necessary to investigate as if the shot penetrated. In fact, 
they followed the sound practical plan of approaching ser- 
vice conditions as far as possible. We believe, then, that 
in the main the experfment was well carried out. Never- 
theless, the objection made by our Royal Engineers is good 
to a certain extent. The 22in. plates, it may be urged, 
not only were the size intended for the Duilio, but also 
could only have been made broader by shortening them, so 
that there is not much to object to in them, but with the 
thinner plates the question is different. They might have 
been made wider, and would be made wider, or ought to 
be so, on their vessels, The reason why our own Govern- 
ment have decided on having two layers of plates on our 
own Inflexible is because we thereby get a complete plate 
from top to bottom of our turret, instead of a jointed or 
divided one. No one would advocate the use of 10in. and 
12in. plates rather than a 22in. plate of the same width. 
In this particular, then, we think a mistake was made. 
Chilled cast iron cannot be said to have been tried in the 
way advocated in this country, or on the Continent, as far 
as we are aware, at Spezia, because no one, not even Herr 
Griison, advocates using the same thickness of cast iron as 
of wrought iron or steel. Herr Griison urges that a cer- 
tain mass of it acts like an anvil toa hammer in absorbing 
the blow delivered, by transmitting it throughout its mass, 


and he appears to have obtained some remarkable results. 
He wo robably not expect much from 14in. of chilled 
cast iron. Nor, as a general principle, would he advocate 


the use of wrought iron in front, for he values the hard 
surface as suited to throw off the point which the wrought 
iron surface rather clings to, and even turns in to itself 
under certain circumstances, when it might have glanced 
off a harder material. Commander Grenfell, who put 
forward the advantages he expected to accompany the use 
of chilled iron in large masses, at the Institution of Naval 
Architects last week, scouted the application of it in the 
Spezia targets. The Italian authorities may have had in 
view the comparative trial of its powers under these par- 
ticular conditions ; but we hardly think that much came 
of it. One thing seems clear; by the breaking up of their 
plates the Italian authorities appear to have tee guided 
in the conclusion to which we hear they have now arrived, 
which is to make thick steel plates with rather thin 
wrought iron in front. The wrought-iron surface is pro- 
bably not the most desirable one, but an outside layer of 
wrought iron{of'a fair}thicknessfand ‘rolled in one single 
unjointed} plate! might meow anes to hold any broken 
pieces of steel plate beneath it in their position instead of 





allowing them to detach themselves. It is easy to see that 
a turret protected by a perforated plate of wrought iron 
covering thick steel plates, however much split, is ina - 
very different condition from one from which the plates 
are wholly or partly detached, reducing it to a condition 
of ruin, confusion, and exposure. 

Chilled shot may be and generally are split longitudi- 
nally in their passage through thick iron armour, but they 
go on capitally as song as the pieces are held in their 
relative positions. Steel plates might act fairly, as pro- 
posed, especially on a turret where the arched form of 
section might assist them. We should think care ought 
to be taken that the outside covering of wrought iron was 
bolted by a certain number of bolts that were not in 
immediate contact with the steel which transmits the blow 
throughout its mass, and breaks and ae lymu them much 
more than wrought iron. On this principle then we should 
have an outside covering of wrought iron to act asa binder. 
It ought to be thoroughly soft and tenacious, and have as 
few joints as possible. Inside we should have steel which 
would tiansmit the blow through its mass, and would be 
liable to be split, but its fragments would not become 
detached. e should be curious to see structures of this 
kind severely tested. In fact, we cannot doubt that the 

talian experiments have added a great deal to our know- 
ledge of the behaviour of armour, and may bring out very 
good designs, though it is premature to offer a decided 
opinion yet. 

Our Shoeburyness trials are less interesting. Their 
scope has been much narrower, because we have not made 
any such extraordinary special series as the Italians. The 
novelty in our case has been chiefly the magnitude of the 
scale on which we have now made guns and armour. One 
or two new principles, however, have been brought out. 
The 80-ton gun has done well, decidedly better than could 
have been expected. It has already penetrated 26}in. of 
iron, but the specially important feature brought out in 
our experiments, is the advantage gained by enlarging the 
powder chamber. We have gained 200ft. per second in 
velocity in the case of the 38-ton gun under decided! 
unfavourable circumstances, and more is to be expected. 
The abolition of studs by the base-cup rifling system, 
which has been adopted and proved so successful in the 
Elswick guns, must sooner or later come in with us ; in 
fact we are making experiments on the subject now. This 
ought to give a great advantage to the shot. As men- 
tioned above, our projectiles split longitudinally during 
penetration. This may be in part due to the stud-holes 
and studs. We should also hope some experiments may 
be tried by our Government with the sharp ogival 
point of 1 calibres, which is used everywhere abroad, 
and has been adopted at Elswick. Lastly, as connected 
with our recent experiments, we have to notice the terrible 
effect of common shell on thin armour. A 10in. Palliser 
projectile would ye penetrate 12in. of iron well, but 
its common shell will penetrate 5in. of unbacked iron 
easily, and would produce fearful effects on all behind it, 
bursting just after it got through, if we may judge from 
the results of the last experiments. This looks ominous 
for the Shannon class of partially armoured ships, and 
increases the difficulties to be overcome by our naval 
architects. In the present state of and armour every 
thing is uncertain, and each experiment is liable to reveal 
some new feature. 


ENGINEERS IN THE NAVY. 

A crisis has occurred in the affairs of naval engineers. 
Both in Parliament and in the daily press the posi- 
tion, the influence, and the pay of these gentlemen are 
being considered. We have received a number of letters— 
far too many to admit of their publication in our columns— 
expressing various opinions concerning Mr. Ward Hunt’s 
proposals, and a hundred other matters in which the 
writers—naval engineers for the most part, but all 
engineers—are more or less deeply interested. The Times 
and the Standard have had something to say on the 
subject, and in the 7imes of Wednesday will be found an 
extremely sensible letter from Mr. E. J. Reed, not the 
least rm. ayer portion of which is the statement that he 
may feel called upon to refer once more in the House of 
Commons to the prospects of naval engineers. So far as 
agitation can do any good, therefore, it is evident that 
good will be done; and it is now at least certain 
that engineers in the navy will find some permanent im- 
provement in their position. The question is, however, 
whether the improvement will be sufficient to meet the 
legitimate demands of the engineers on the one hand ; and, 
on the other, whether it will really suffice to secure 
efficiency in a department of the service the influence of 
which, for or for evil, it is impossible to exaggerate. 
We fear t, as time goes on, it will become more and 
more apparent that Mr. Ward Hunt’s proposals do not go 
nearly far enough. That they are satisfactory as far as 
they go, no one disputes; but there is some reason to 
believe that-a change far more sweeping and thorough than 
has yet been contemplated is essential, and that engineers 
in the navy must be put into a very different position 
from that which they have hitherto occupied before either 
the public orthe engineers themselves can rest satisfied. Mr. 
Reed has put the point very forcibly inhisletterto the Times. 
“ Any man,” writes Mr. Reed, “ accustomed to mechanical 
life has only to be told that the Engineer-in-Chief of the 
Royal Navy receives £900 a year, and that he is without 
the assistance of a single permanently resident engineer 
officer to aid him in the performance of his vast and mul- 
tifarious duties, in order to understand how it happens 
that engines and boilers frequently go wrong from the 
very beginning, in these days when engines in a man-of- 
war are reckoned by scores. It is no reflection on the 
very able engineer who now holds the highest appoint- 
ment in this branch of the service to say that it is utterly 
impossible for him, in his subordinate and unaided position, 
to cope with the mass of work with which I have myself 
had some pretty close Peon acquaintance.” The pay of 
the chief engineer of the British navy is actually less t 
that of the managers of some of the agricul engineer- 
ing companies of England ; it will hardly be argu ed that 
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his duties are less important, and sensible men ask them- 
selves, first, how it is that the pay is so small; and secondly, 
how a really good man can be got for it? The explana- 
tion is to be found in the history of the introduction of 
steam machinery into our navy. It was regarded as an 
auxiliary ; it was put into ships commanded by officers 
who knew nothing about it, and who, as a rule, were 
totally incapable of valuing it‘at its true worth. It was 
voted a necessary nuisance, and eyery one connected with 
it was put in a subordinate position. Thus it is that the 
chief engineer of the navy has £900 a year. That he con- 
tinues to retain his post on so inadequate a salary 
must be explained, we presume, on the ground that 
he is attached to his pursuits; that he has grown 
up in the position, and that he is himself reluctant 
to change it, for it is conceded on all hands that he is the 
right man in the right place, struggling against difficulties 
and anxieties which few individuals would care to face. 
When we find that his salary is, as we have sai¢, but £900 
a year, we learn with no surprise that the chief engineer 
of the Thunderer has only £237 5s. a year, and that it was 
until Mr. Hunt’s new system came into operation but 
£219, while the pay of the chief engineer of the Inflexible 
has been raised from £292 to £310 5s. It is impossible to 
regard such sums as these as adequate remuneration for 
men who fill most important positions. 

The entire question has been too long regarded solely from 
the engineers’ pointof view. We have heard their complaints. 
We have listened to the counter statements of the executive 
officers of ships. The world knows nearly all that can 
be said on both sides so far; but there is another aspect 
of the question altogether, which intimately concerns 
the British taxpayer. Fabulous sums are spent each 
year on machinery. It is not too much to say that 
the naval supremacy of England depends at this moment 
absolutely on the efficiency of the machinery of some 
dozen ironclad ships. Is it not obvious, that the most 
absurdly shortsighted policy it is possible to adopt, lies in 
neglecting precautions which will ensure the efficiency of 
this machinery? In other words, it should be placed in 
the hands of highly-competent men, perfectly contented 
with their position, anxious to retain it, respected and 
respectable, well paid, and giving in return the best skill 
and energies of a trained hand and a cultivated mind ; 
full of courage, strong in principle, ready in resource, 
inventive in no small degree, competent to anticipate evil 
and to guard against it; vigilant, far-seeing, large-minded, 
possessed of great authority, and competent to rule with 
firmness and lenity ; experienced, trustworthy. Is it too 
much to ask, What is there about the naval service to 
induce such men to join its ranks? Why should we 
expect to find in the engine-rooms of her Majesty’s ships 
men possessing the qualifications we have indicated? 
Is the pay the inducement? Can it be found in 
the position assigned to engineers afloat? There can be 
but one answer to such queries, and when that has been 
received we are placed in this predicament—that we are 
asked to believe that the best sea-going engineers it is pos- 
sible to find are willing to devote their lives to the service 
of the British Government; to submit to be snubbed, and 
ordered about; to rest content with hard service on 
unhealthy foreign stations for years together; to be sepa- 
rated from home and friends; to endure a thousand risks, 
and all for the love of the service; for it is quite certain 
that it cannot be for greed of gain that men dosuch things. 
With every desire to deal fairly by engineers in the navy, 
with every wish to recognise in the fullest extent their 
virtues of patience and long-suffering, the conviction will 
force itself home that the conditions of service in her 
Majesty’s engine-rooms are not of a character to induce 
the best men to enter and remain in the navy. That 
such men as we have described are to be found in 
the navy list, is simply a proof that their worldly wisdom 
is not equal to their engineering abilities, or that they 
have been forced into the service and kept there by causes 
beyond their own control. However, whether one com- 
petent man or a hundred be reckoned in the ranks of our 
naval engineers—and we use the word competent in its 
very highest sense—the fact remains that he or they 
remain there without adequate remuneration, and that, in 
so far, the country which they serve does them a grievous 
wrong. But is it not giving human nature more credit 
than it deserves to suppose that first-class men really do 
abound in the engine-rooms of our war ships? If they 
do, then we have an effect without an assignable cause. 
It may with propriety be urged that officers may be found 
on the quarter-deck, or in our regiments, of the utmost 
skill, and even talent, whose pay constitutes a very inade- 
quate recognition of their services. This is quite true } 
but there is no analogy between the social positions of a 
naval engineer and a post captain, or a colonel commanding 
aregiment. If these do not get gold, they get something 
which they greatly prefer to money; but engineers in the 
navy, having no position worth mentioning, may legiti- 
mately expect an adequate recognition of their services in 
a pecuniary sense. 

We feel that it is quite possible we may give offence by 
writing as we do, but we shall make no attempt at apolo- 
gising for saying what we believe to be right. The best 
service we can render naval engineers, now and for all 
time, is to persuade the world of the truth that 
the duties to be performed by engineers in the navy are 
of vital importance; that they can ony, be discharged 
efficiently, in the full sense of the term, by men of great 
ability, and that such men cannot be had unless they are 
well paid and have a good position assigned them. The 
time has passed away for dealing with this subject ina 
sentimental fashion. England cannot afford to dispense 
with the services of the best sea-going engineers that it 
is possible to obtain. If war broke out to-morrow we 
should "be absolutely in the hands of our engine-room 
hands. Captains, gunners, and seamen would alike be 
useless without their aid. How soon our ships may be 
called upon to defend the interests of England no man 
can say; and it must be evident to every dispassionate 
observer that the existing system of engineer pay and 
promotion, can only be justified in either of two ways, 





It may be argued that the British naval engineer, as he is, 
is the best of his kind; or it may be argued that the re- 
muneration he receives is quite suflicient to procure the 
services of the best men. To the first assertion we reply 
that it is contrary to reason to presume that the Govern- 
ment can get the best men under the conditions ; and to 
the second we answer that public opinion is unanimous that 
the engineers in the navy are not paid enough. 

With Mr, Ward Hunt’s modifications we have already 
expressed our satisfaction. They are good so far as they 
go, but we cannot help agreeing with Mr. Reed that they 
do not go nearly far enough. There is no doubt a consi- 
derable difference in the responsibilities of engineers 
serving in different ships. For example, the engines of 
a sailing ship are not nearly so important to her as are 
those of the Devastation or the Thunderer to her. Mr. 
Hunt’s new scale of pay and promotion would suit very 
well for the former, for the moment, but it does not at all 
meet the case presented by our mastless ironclads; and 
we would suggest that a different scale of pay be adopted 
for engineers serving in such vessels. There is no good 
reason, that we can see, why service in such ships should 
not be regarded in the light of a very substantial promo- 
tion, just as, in the old times, it was promotion to be 
appointed to the command of a line-of-battle ship after 
ruling a frigate. The argument that engineers cannot be 
retained in one ship is entirely fallacious, One of the 
worst defects of the existing system, as we have already 
had occasion to point out, lies in continually shifting 
engineers from one ship to another. The chief engineer 
of such a ship as the Devastation should be able to look 
upon the berth as permanent, and his pay should be not 
less than £500 a year. 





TRADE MARKS, 

In our impression for March 23rd we gave the full text of 
the decision of Vice-Chancellor Malins in the case of Messrs. 
Barrows, of Bloomfield Ironworks, Tipton. The decision was 
practically in favour of Messrs. Barrow, and against the Registrar 
of Trade Marks. We learn now with some surprise that the 
Registrar has given notice of appeal to the Court above. We are 
somewhat at a loss to explain this, because it was assumed that 
the Registrar, having no interest in the matter, and being in 
doubt as to whether he ought or ought not to accede to Messrs. 
Barrows’ application, had simply referred the case to a higher 
authority in order to obtain a decision which would at once 
remove some responsibility from his own shoulders, and 
supply him with information for his guidance in his future 
operations upon trade marks. The opinion of such a man 
as Vice-Chancellor Malins ought to have carried all the 
weight with it that the Registrar could want, and we fail 
to understand the utility of the appeal. The verdict of 
a higher court can scarcely strengthen the Registrar's hands ; 
and his demand for a revisal of the verdict of the Vice-Chan- 
cellor appears to us to be uncalled-for and unnecessary. To 
appeal when in doubt to a high legal authority was a legitimate 
exercise of his powers, but it is obvious that a line must be drawn 
somewhere, and that an official filling an important post cannot 
be allowed to go on appealing against the decisions of eminent 
legal authorities until he has reached the House of Lords. The 
Registrar's action in this matter will certainly not increase the 
popularity of the recent Act. 


WATER SUPPLY OF VILLAGES. 

SoMETIME ago we made allusion to the question of the water 
supply of villages and small towns, and dealt with one or two 
examples, which were just then of recent occurrence, in which 
such places were endeavouring to obtain their supplies from 
neighbouring large towns with a surplus storage. We are glad 
now to learn that the Government intend taking the matter in 
hand, and have, according to the Home Secretary, decided to 
issue a Royal Commission with full powers to inquire into the 
subject. This action has not been taken precipitately or before 
its due time, seeing that every summer brings the importance of 
water supply into higher relief. Whether from the demolition 
of our woods, or from other causes, our autumnal and vernal 
rains have of late years been so heavy as to cause floods of no 
ordinary intensity throughout all our lowlands, yet each summer 
the rural districts are subjected to privation, and the supply of 
pure water becomes an entirely problematical matter. In agricul- 
tural localities this deprivation is often a most serious matter, 
and we read in the local papers of water being carted for many 
miles, both for the use of human beings and for cattle. In the 
manufacturing and mining districts the evil is not generally of 
so aggravated a nature, because there are local boards and other 
governing bodies, rendered necessary by the comparative density 
of population, which are specially charged with looking after the 
sanitary interests of their constituents. The case of Chapeltoun, 
near Sheffield, is an instance in point, apropos of what we just 
remarked. There ‘he local board has entered into an arrange- 
ment with the Sheffield Water Company, whereby the latter will 
lay a main for a distance of about six miles, and will deliver a 

ified minimum quantity daily into a small reservoir at a 
fixed charge of 74d. per 1000 gallons, The local authorities will 
distribute the supply from this reservoir themselves, and will as 
a matter of course collect their own rates from the inhabitants. 
Wherever this mode of procedure is available, it is of course 
greatly preferably to small centres of population being at the 
expense and risk of securing gathering grounds and construct- 
ing storage reservoirs for themselves. To fully 50 per cent. of 
villages and towns similar to that just mentioned, however, 
that method is not available, hence the extreme in portance 
of a systematic survey being gone into preparatory to initiating 
a satisfactory scheme for providing for the storage of flood 
waters and their utilisation in dry seasons, instead of continuing 
the present doubly iniquitous and wasteful want of system. 


WATER METERS, 

WirHtn the past few years a very considerable difference of 
opinion has sprung upin the minds of waterworks’ engineers and 
managers, has to the relative merits of high-pressure and low- 
pressure meters, for the purpose of measuring water. In almost 
all our chief cities and towns it is now a hard-and-fast rule that 
all supplies for trade and other than domestic purposes shall be 
by measure; a rule which is obviously more satisfactory both to 
the companies and the constmers than the old-fashioned way of 
charging so much per annum for any specific item of consump- 
tion. Consequent upon the observance of this bye-law there 
has of late been an enormous increase in the demand for meters, 
and a corresponding amount of care has been exercised in their 
selection. For a long time high-pressure meters of the Siemens 
style of construction were almost exclusively in use, inas- 
much us they had many points in their favour. They were 
ef small size, were capable of being fixed anywhere, and 





could be put on the straight length of a supply pipe without 
there being any necessity for a reservoir or a cistern. There 
came a time, however, when the high-pressure meters fell into 
discredit, it being demonstrated by experience that they were 
easily stopped up by dirt and were not unfrequently burst by 
frost during severe winters. In addition to these disadvantages 
it was found that .their drums became rusty in time, and so 
allowed water to pass through without registering it, a matter 
of much importance to the vendors of the commodity. On the 
other hand, the low-pressure meters have been found to register 
with almost perfect accuracy, or, at all events, within 5 per cent. 
either for or against the consumer, and from the nature of their 
construction are by no means easily deranged. Still even the 
low-pressure meters have their disadvantages, but these are 
chiefly as respects the question of first cost, seeing that the 

must have a cistern fixed at a higher level than that at which 
the supply is needed. All things considered, however, the 
balance of opinion rules at present in favour of the low-pressure 
meter, and they are consequently increasing in favour as time 
goes on, 








BOOKS RECEIVED, 

The Trade Marks Registration Acts 1875 and 1876, together with 
rules and instructions. By James Bryce, Barrister-at-law. 

Report on the Construction and Working of the Railways of New 
South Wales. By John Rae, A.M., Commissioner for Railways, 
London: Triibner and Co. Fo, 

The City of London Directory for 1877. Comprising conveyance, 
streets, companies, and trades guides ; alphabetical directory of the 
City, public companies and corporation directory, With coloured 
map. London: * City Press” Office. 

Compendium of Architectural Sheet Metal Work. 
Kittredge. London : Sampson Low and Co, 8vo. 

A Treatise on the Law Relating to the Pollution and Obstruction 
of Watercourses, with summary of various sources of pollution, 
By C. Higgins, M.A., F.C.S., Barrister-at-Law. London: 
Stephens and Haynes, 8vo, 

Elements of Analytical Mechanics. By Professor De Volson 
Wood, A.M., C.E. London: Triibner and Co. 8vo. 

Handbook of Natural Philosophy—Heat. By Dr. Lardner, 
Edited and almost entirely rewritten by B. Loewy, F.R.A.S, 
London ; Lockwood and Co, 8vo, 

The Pennsylvania Railroad ; its origin, construction, de., de. 
By W. B. Sipes. Profusely illustrated, London; Sampson Low 


by A. O. 


and Co. Cr. 8vo. 

May’s British and Irish Press Guide for 1877. London; May 
and Co. 

Professional Papers on Indian Engineering, No. 26, vol. vi. 


Edited by Major A. M. Lang, R.E. Roorkee College Press, 
London ; E. and F, N. Spon. 
Sanitary Papers. By W. A. Carter, Assoc. Inst. C.E. 8vo. 
Edinburgh : Bell and Bradfute. 
By E. H. Knight, C.E. 


Practical Dictionary of Mechanics. 
Profusely illustrated. London; Cassell, Petter, 


Parts 3 and 4. 
and Co. 
Art Industry—Metal Work. Edited by G. W. Yapp. Part L 


London; Virtue and Co, 








HEALTH AND SEWAGE OF Towns.—The sewage conference of 
the Society of Arts is fixed to be held on the 3rd and 4th of May 
next, underthe presidency of the Right Hon, James Stansfeld, M P., 
late President of the Local Government Board, and a large gather- 
ing of representatives from the principal cities and towns of the 
United Kingdom is expected to attend. Papers on proved results 
of systems adopted in various localities are already promised for 
reading and discussion, and an exhibition of sanitary appliances 
will be got together for inspection. 

LIVERPOOL ENGINEERING SocreTy.—This society held its usual 
fortnightly meeting on the 28th ult., at the Royal Institution, 
Colquett-street, Mr. C. Graham Smith, A.I.C.E., president, in the 
chair. Mr. Hugh Blackburn, Stud. Inst. C.E., read a paper ‘‘On 
the Drainage of Towns.” The author did not attempt to deal 
with the difficult problem of the disposal of sewage from inland 
towns, but confined himself to the question of the form and mode 
of constructing underground conduits or sewers. After pointin 
out the considerations affecting the capacity that a sewer shoul 
have, he next dealt with the form and rate of inclination that 
should be given so as to insure the sewers being as nearly as possible 
self-cleansing. It was then shown how branch sewers and house 
drains should he connected one with the ‘other, and with the main 
sewer. The proper ventilation of sewers, so as to prevent foul 
gases entering houses, was gone into in a clear and practical way, 
drains passing under houses being strongly condemned. Mr, 
Blackburn explained the construction and mode of working storm 
overflows, depositing tanks, and flushing arrangements, giving 
examples from the metropolitan main drainage and the Brighton 
main sewer. In conclusion, a thorough and minute inspection of 
sewer works during construction was advocated, as inequalities on 
the invert caused deposits to take place. 

THERMOMETERS.—At a recent meeting of the Royal Society Mr. 
F. Galton, F.R.S., described the new process of verifying ther- 
mometers at the Kew Observatory. So large a proportion of the 
various thermometric determinations made by Winglish physicists 
are dependent for their accuracy upon that of the verifications 
made at Kew, that the subject is important. Up to the year 1875 
the apparatus for this purpose at Kew was of the rudest character. 
It was simply a glass jar 94in. wide and 18in. deep, filled with hot 
water and standing on a turntable, in which a brass frame was 
placed. On the frame the thermometers to be tested were hung, 
The observer read each thermometer as it passed, and as the 
frame was first turned from left to right, and then from right to 
left, each theremometer was read twice; thus the chances of error 
owing to variations in the temperature by the cooling of the water 
during the process was lessened by taking the mean of the readings, 
Stil! the time occupied in the process was unnecessarily great, and 
the chance of error by cooling was larger than it need be. The 

ber of ther ters sent to be tested is increasing, there being 
now some 3000 wes B For greater accuracy and for saving 
time, Mr. Galton devised the present apparatus. The thermometer 
frame is circular, and will hold forty at a time. The water vessel 
into which they are placed is a cylinder of stout copper 2ft. 2in. 
high and 1ft. in diameter, and in the side is a slit 1ft. 10in. long 
and 4hin. wide, which is glazed, and through which the ther- 
mometers are read as they are passed round, The cylinder is in 
an outer wooden case, and between the two isa packing of sawdust. 
The outer case is also provided with a glazed slit to read through. 
The lid of the case has also a covering of sawdust in kamptulicon. 
The object of these precautions is to prevent the escape of heat 
and maintain a fixed temperature during the testing. e regula- 
tion of the heating of the water before the testing is effected by a 
connected coil of tubing at the side and acluster of Bunsen burners. 
So well does this apparatus act that a long series of experiments 
made at different temperatures shows a variation of but a part of a 
degree, which is represented by a figure in the second decimal place, 
It is still found to be impossible to obviate differences of tempera- 
ture at different levels. This, however, is a great improvement on 
the old method. It takes only about four minutes to read a set. 
At the same meeting of the society, Professor J. W. Mallet, of 
the University of Virginia, made the communication to which 
we have already very briefly referred, on the density of solid 
mercury. It has before been but vaguely determined, and 
the last experiments were in 1807 and 1808, The result of the 
means of his experiments is to fix it at 14°1932, this number repre- 
senting the density of solid mercury and its fusing pointas referred 
to water at 4dea, C. taken as unity. 
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INSTITUTION OF NAVAL ARCHITECTS. 


Dvrine the recent meeting of this body the following paper, 
“ On Citadel Ships,” was read by Mr, E. J. Reed :— 

By citadel ships, as the term will be employed in this paper, I 
refer not merely to ships of ordinary form and en ang with 
the central parts armour-plated—of which there have been many 
examples from the days of the Warrior onward—but to ships of a 
much more modern type, such as we find represented in this 
country by the Inflexible, the Ajax, and the Agamemnon, and in 
Italy by the Duilio and the Dandolo, I presume no one ever 
imagined, even in the days of the Warrior and Defence, that the 
4}in, armour with which they were protected would keep out all 
the projectiles which wero likely to be directed against them; the 
object in view rather was, as we know, to protect the guns and 
gunners of the ship from the destructive effects of shell-fire, by 
covering their batteries with shell-proof plates. In later days the 
concentration of guns in ships has gone on apace simultaneously 
with the increase of their size and power, and the idea of con- 
verting part of a ship into a citadel—if we may so call the battery 
of the Warrior—has given way to the very different one of con- 
structing a floating impregnable citadel, and endowing this con- 
struction with such powers of locomotion, and such other qualities 
as may fit it for crossing the ocean, and taking part in warfare 
abroad. I have mentioned certain English and Italian vessels as 
examples of modern citadel ships, and all of these do associate 
with the leading idea of the citadel a considerable degree of ship- 
shape character; but the purest form of citadel ships, for limited 
use, are probably the circular ironclads of Russia, which were 
fully and ably described by Lieutenant Gonlaeff at our last year’s 
meetings. My principal object in the present paper is to correct or 
counteract what seemed to me to be some not well-considered 
opinions respecting the difficulty of steaming circular ships which 
were then and at other times expressed, and to bring into view the 
facts, as I believe them to be—first, that the circular form is not so 
universally or necessarily adverse to speed as many suppose; and, 
secondly, that the circular form may be taken advantageously as 
the form of departure in designing citadel ships to meet the circum- 
stances and conditions of naval warfare. 

I will ask the Institution to allow me to travel over some ground 
which I very lightly crossed a few weeks ago in a lecture at South 
Kensington, and to adduce some considerations which have not 

et come in any other form before the public or professional men. 
{ will premise that the days of mere armour-belted ships are 
passing away ; that, however torpedoes may be best encountered 
or resisted, part of the change which they will force upon us is a 
much more extended and effectual preservation of the bottom of 
the ships from attack by means of armour plates; and that as an 
extreme view of a subject is often very attractive, we may with 
advantage assume for the moment that the whole bottom surface 
of the ship stands equally in need of defence. I will also ask 
members to forgive me if the considerations which I am going to 
place before them are of a most elementary character, for it seems 
to me that in overcoming the enormous resistance which these 
circular citadels have to encounter — which, great as it is 
in the sea, is far greater in the dense and viscous ocean 
of prejudice through which they have to force their way 
—it is best at first to resort only to the most simple and 
conclusive considerations. Besides, last year Lieutenant Gon- 
laeff laid before us the results of a very extended series of scientific 
calculations bearing on the subject, illustrated by a valuable dia- 
gram ; but all these counted for absolately nothing in the discussion 
which then took place, and I do not find in the programme of 
these meetings any indication that they have since been examined 
and found inaccurate. In a word, I think the question has yet to 
pass through its elementary stages in this country, and to facilitate 
its progress through these it is best to employ, elementary con- 
siderations. Now, most of those who come to speak of circular 
ships for the first time, usually commence by saying, ‘‘ I can quite 
understand that the circular form may have some advantages as 
regards the floatation of great weights of armour and of guns, but 
it must be obvious to everyone that when you have to put the 
vessel carrying this armour and these guns into motion—in other 
words, when you come to consider the speed of the ship—the 
circular form must be very unfavourable.” Now, I think I can 
show you by some simple considerations, and by irrefragable proofs, 
that the circular form is not by any means necessarily adverse to 
speed, but that, on the contrary, there are circumstances and con- 

itions in which the circular form is very favourable to speed. I 
may even go so far as to say—and I will prove it to you—that in 
some cases you can obtain considerable speed with a circular ship 
when you could obtain no speed at all with a ship of the ordinary 
proportion of length to breadth. 

Let us first imagine the case of a sphere 100ft. in diameter. 
Now, if this sphere is composed of a shell of iron 28in. thick, it 
will be found that on placing this sphere in water it will just 
float, with a small portion of it emerged from the surface. It will 
be almost wholly, but not quite, immersed. 
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Let us next suppose this sphere to be cut into two parts, two 
eres, and let us imagine the upper hemisphere removed 

and the lower one remaining. Place this hemisphere in water, we 
shall find, of course, that it also will just float, with its rim above 
the surface, because we shall have taken away one-half the weight 
of the sphere and one-half the buoyancy of the sphere ; and as the 
whole weight and the whole buoyancy were just about in equili- 
brium, so the remaining half sphere and the half buoyancy will 
likewise be just about in equilibrium ; or in other words, the half 
sphere will just float. But, viewing this half sphere asa ship, it 
will have 50ft. draught of water, which is too much for any ship. 
We must, therefore, remove from it the bottom portion and replace 
the spherical, bottom thus removed by a flat bottom, which, in 
these days of torpedoes, we will make of the same thickness as 
the abouent portion which we have removed. Let us suppose 
that the depth of the part which we remove is 30ft., and therefore 
the, draught of water of the remaining part will be 20ft. We 
now have, therefore, a circular ship 100ft. in diameter. and draw- 
:20ft; of water, But-we shall find on calculation that this ship 
not float, because we have taken away from her a larger pro- 


rtion of buoyancy than of weight. In, order to make this flat- 
ta vessel float, we can only afford to make the sides and 
bottom of it about 19in. thick; but if we do make the vessel of 
19in, in thickness, and of 100ft. in diameter, and 20ft. draught of 
water, she will just float, 

Now, let us pass away from the circular ship and take a ship of 
ordinary form and proportions, and let us assume her roughly to 
resemble the Glatton class of English coast-defence ironclads, as 
regards length and draught of water. We will, therefore, assume 
her to be 245ft. in length, 20ft. in depth, with vertical sides and 
flat bottom, and of such a breadth—about 40ft.—that her total 
weight or displacement shall be exactly the same as the circular 
ship which we have already considered. — It will be found that the 
displacement of both vessels will, therefore, be, roughly speaking, 
about 4250 tons. Now what I wish to point out to you is that this 
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vessel, if made of iron 19in. thick, will not by any means float ; it 
would sink. To enable a vessel of these dimensions to float we 
must make it of iron of only about 13in. to 13}in. thick ; made of 
that thickness it will just float. Here, then, we have, just floating, 
two vessels of precise io same weight or displacement, but the 
circular ship is 19in. thick, and the ship of ordinary form is only 
13}in, thick. But there is no reason why the circular ship should be 
made thicker than the long ship, and consequently, in order to put 
the two upon an equality as regards thickness of the iron of which 
they are composed, we must take away from the whole interior of the 
circular vessel 5}in. of iron and leave her 13}in, thick, like the long 
vessel, Now, by taking away this 5}in. of iron from the interior 
of the circular vessel, we relieve her of a weight of more than 
1200 tons, and the result would be, of course, that the circular 
vessel will rise in the water, and will, in fact, now only draw 
about 14ft. of water ; and it is obvious that if we return into her 
the 1200 tons of weight in some other form she will be able to 
carry it and still keep just afloat, as the other vesselis. Next, let 
us return this 1200 tons of weight to the circular ship in the form of 
600 tons of coal and 600 tons of engines, boilers, and screw pro- 
pellers. Engines and boilers of this weight will provide an indi- 
cated horse-power of 3600. Here, then, we have before us two 
vessels of the same displacement, and therefore of the same total 
weight, and both built with sides and bottom of iron of precisely 
the same thickness ; but the long boat of ordinary form is entirely 
without any engines and boilers, and, therefore, is wholly incapable 
of steaming at all, while, on the other hand, the circular vessel, 
although her sides and bottom are just as thick as those of the 
other, is furnished with very powerful engines and boilers, and a 
large coal supply, and is, therefore, capable of steaming at a very fair 
speed for a very long distance. Of course we must imagine some little 
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freeboard and some light deck tobe added, in both cases, to enable the 
vessel to steam ahead at sea, but it is unnecessary to go into those 
considerations, because my object is only to illustrate the general 
principle. I think you will agree with me that I have shown not 
only that the circular form is not necessarily unfavourable to 
speed, but that it has peculiar and important advantages with 
reference to speed in certain cases; and in proportion as we are 
driven by torpedoes and other improved means of attack to make 
the bottom as well as the sides of the ship as invulnerable as pos- 
sible, the advantages—the very great and marked advantages—of 
the circular form will more and more exhibit themselves. It is 
from considerations of this nature that I have not hesitated, in spite 
of much misrepresentation and much opposition, to set forth, from 
time to time, the specifie merits of circular vessels, and to claim 
for Admiral Popoff conspicuous and distinguished merit in dis- 
cerning their advantages and securing their introduction. 

In my work ‘ On Ironclads,” published in 1869, I stated that I 
had ‘‘ prepared outline designs, not on extravagant dimensions, to 
carry 20in. armour, both on broadsides and on turrets.” These 
designs were based upon principles which were afterwards described 
in evidence in 1871, before Lord Dufferin’s Committee on Designs 
of Ships, and published in its report, together with some further 
particulars on the subject which Mr. Barnaby kindly prepared for 
the use of the committee, from the drawings, &c., which I had 
left in the Admiralty-office. I have myself always considered 
these Admiralty investigations of mine, thus made public six years 
ago, as the true origin of citadel ships. It is only fair, however, 
to mention that the distinguished civil engineer, Mr. Michael 
Scott, who is presently to read a paper to us on a cognate subject, 
several years ago devised and worked out a precisely similar system 
of citadel ship design to that which I had myself thought out. 
All the designs which I made at the Admiralty had been prepared 
and carried out as far as they ever were carried, before Mr. Scott's 

roposals became known to me; but I must at the same time do 
him the justice to say that I considered the matter so important 
that I kept my plans and calculations as secret as I conveniently 
could, and am quite certain that they were not known of outside 
the walls of the Admiralty at a time when Mr. Scott brought 
forward his plans. He is fully entitled, therefore, in my opinion, 
to the merit of having individually and independently projected 
the scheme of a citadel ship. I advert to these matters here only, 
however, for the purpose of observing that it will be found in my 
evidence that from the first I have considered it indispensable in 
such ships to employ great breadth of beam in proportion to length, 
and to restrict as much as possible whatever shipshape ends might 
be found necessary for speed or other purposes, in order to accom- 
plish what I have thought, and still think, to be the paramount 
object of ensuring in the Were ee Ae oy buoyancy and stability to 
maintain the whole structure upright when shot and shell had 
done their worst upon the unarmoured ends. Here then we have 











before us two great and ruling objects to accomplish, viz.—{1) that 
economy ofarmour which, asarmourincreasesinthickness, must press 
us more and more to reduce the armoured surface to the lowest pos- 
sible amount; and, (2) to so form our armoured citadel that. it 
will possess great stability in proportion to the amount of armour 
carried by it. I need rm say that the circular form possesses 
both these advantages in the highest degree, because. they both 
result directly from the fact that of all circumferences of given 
length, the circular is that which embraces the largest area. That 
some ends of a character should be given to all sea-going 
ships at present, for reducing resistance and otherwise improving 
sea-gcing qualities, I do not fora moment deny or doubt. But I 
mair vain that there are many reasons why we should, in proposing 
citadel ships, well consider the circular form as our form of 
departure, and why we should be carefully on our guard against 
greatly encumbering the broad and short citadel with ends of much 
length and fineness. At any rate, such considerations press very 
much upon my mind as the thickness of armour increases—and we 
must remember that we are almost at the very beginning of 
armoured sea citadels at present, the use of armour for naval 
defence having been in vogue but little more than twenty years-- 
and I venture to think that as we make progress in the art of 
building such sea citadels we shall come more or less rapidly to 
form and entertain views very different from many of those whicli 
were expressed in this Institution last year. At the same time, 
this is a subject upon which, I venture to think, none of us are 
entitled to dogmatise, and I therefore have contented myself with 
throwing out for your scientific consideration some of the facts and 
suggestions which are not at present recognised, but which greatly 
influence my own judgment on the matter. 

In the discussion which followed the reading of the preceding 
paper, 

Mr. Froude said in reference to the general question of steaming 
powers, it was known he had to investigate with the Admiralty 
wa the resistance of these circular ships as compared with 
ships of ordinary form, and it was quite certain the first of those 
circular ships submitted to trial, when compared with a ship of 
the Inflexible type, made just about five times the resistance at 
a given speed. Making the best variations they could introduce 
into the circular form by adding rounded ends, elliptical ends, and 
so on, all they could do was to reduce the resistance to something 
like three times that of our ships of the Inflexible type. There 
was another most important cireumstance which ought not to be 
lost sight of, which was that from a peculiar condition in the 
nature of propulsion along the surface of the sea at a certain speed, 
one of these circular ships could simply by her own speed submerge 
herself if she continued to be driven at that speed. When she 
was towed through the water at a speed of a little over nine knots 
she began to submerge herself bodily, and if the speed was con- 
tinued to ten and a-half she would continue to go down bodily, 
and she did go down as far as they liked to let her go. Although 
he agreed that the Russian ships had a great many merits, and 
carried a great girth of armour with small displacement and would 
steam at moderate speed tolerably easily, yet he could not think 
that all the gain Mr. Reed anticipated could be secured. 

Mr. Samuda said when this matter was brought before them last 
year he attempted to show, and was subsequently confirmed by Mr, 
Froude in the actual experiment made, that as nearly as possible 
five times the power was necessary if they adopted the circular form 
to that which would suffice to drive an ordinarily made bow vessel 
at a similar speed. Supposing Mr. Reed’s figures were absolutely 
correct, and that he had rightly described his vessel of 20ft. deep 
and 100ft. circumference, then he said he had got 1200 tons to spare, 
and therefore could put into her 600 tons of engines and 600 tons 
of coal more than in an ordinary vessel. The seer underlying 
this argument was very simple. Let them reduce the elongated 
vessel in thickness of armour till they could put the 600-horse 
power and 600 tons of coal in it. He had not gone into the caleu- 
lation, but assumed that to do that it was necessary to reduce 
13}in. of armour to 10in., and that then the elongated vessel would 
be driven at a speed of 8 knots. If they treated the other vessei in 
the same way and reduced that to the 10in., what use would it be 
putting in a second, i.¢., 1200-horse power? None whatever. 
What they would require to put in to make the vessel go at 8 knots 
would be five times 600, or 3000-horse power, and a corresponding 
quantity of coal. There was, therefore, no comparison between 
the two vessels. The fact was, with all the advantages of Mr. 
Reed’s advocacy, it came this year to exactly that to which it 
came last, that as ships these vessels were totally useless, and 
were only useful as floating batteries. Mr. Reed took a very wide 
range ; he took the circular form as a point of departure, and by 
that expression he understood him to mean to depart from it 
altogether and convert it into an elongated vessel. Whilst 
they were greatly indebted to Mr. Keed for the extremely 
clever way in which he had dealt with the subject, he was con- 
vinced the real value went on increasing precisely in the proportion 
as they departed from its being a circular ship, and brought it back 
to be an ordinary one. 

Admiral Selwyn said there was underlying the whole question 
one of the greatest errors he had ever seen, The fact was ignored 
which Mr, Reed had brought forward, that the sphere of all others 
was the greatest containing body, and that any segment of that 
sphere must be equally for the outline the greatest containing body. 
That being so, why did they resort to a particular form which 
would give them the very worst form for propulsion—cireular 
sides, so to call them, which seemed as if they were devised to 
prevent the ship from being propelled through the water? Hehad 
made some very extensive calculations as to the capacity of circular 
ships devised on this basis, that for every 20ft. increase of diameter 
they should have Ift. increased draught of water. He began by 
taking a very small slice of a very large sphere. It so happened 
that that was the very form which gave the finest possible lines to 
be obtained in any possible way, and would certainly with a giveh 
horse-power give a greater speed than the finest ship they could 
produce, as well as enormous capacity. By means of the floating 
citadel they got more protection of armour, more propelling power, 
more cargo capacity, and greater speed, than could be obtained 
with any deep draught ship. And more’ than that, it could be 
propelled in any direction by the turbine, capable of having its 
aperture of issue moved round. They would be utterly inde- 
pendent of rudders; they would have no projection like a screw’ 
to be damaged by shot or any other cause; they would be able in 
that way to pump out the ship even when injured to the utmost 
considerable extent by a single torpedo. 

Mr. Scott said, so far from his design being precisely similar to 
Mr, Reed’s, he had applied the cellular system at both ends, and 
depended very considerably upon that. 

ord Hampton said they knew by Jong experience that whatever 
came from “r. Reed on these occasions was worth attention and 
consideration. He was very glad that his able paper had led to 
difference of opinion, for it was by threshing out questions in that 
way the utility of the Institution was really established. He 
thanked Mr. Reed for his able paper. 

Mr. C. J. Reed, in reply, said he did not think his paper had 
had all the effect upon the minds of members which it would have 
hereafter. On the diag-am he had shown two vessels, one of 
approved type, and the other of disapproved type ; both had the 
same amount of displacement and the same thickness of armour, 
and yet the circular vessel had 1200 tons of steaming power, while 
the other had not any. It was no earthly use for Mr. Samuda to 
say, ‘I won’t look at that vessel which you put before us. I will 
go to a vessel with 10in. armour, and then I will show you that I 
have some advantages.” That was no answer to his proposition. 
Therefore they were in the presence of two vessels possessing those 
qualities that he had mentioned, and the circular vessel could 
steam while the long vessel could not. It was no answer to his 


paper either for Mr. Froude to point out what circular ships would 
do when they were driven hard, or for Mr. Samuda to point 
out what he did with regard to the inferiority ‘of those’ 
vessels for steaming; because his paper was not an advocacy of 
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the use of the torpedo was pressing upon them the consideration 
whether their belted ships were a to prove very deficient in 
the future, and whether they would not have to encounter the 
torpedo in quite a different manner to that which had hitherto 
been contemplated, and whatever the ultimate solution, part of it 
would be the additional arming of that central part of the vessel 
in which the engines and boilers were placed. He wished to urge 
the attention of naval architects these considerations about 
circular form. He was not in the least desirous of their 
adopting them, because if they did not do so, they would leave a 
interesting and valuable field open for himself. He was 

ined to go very far with Admiral Sel in some of his remarks 
about the value of the purely spherical segment, but Admiral 
Selwyn had not explained exactly what he would do in order to 
accomplish the problem which was before Admiral Popoff. No 
doubt the nearly upright sides were at a great disadvantage as com- 
with the spherical form. He was sorry that he ap, 

Mr. Scott too much justice. In writing the pa e wrote from 
only, and could not exactly recal the details, but his impres- 

sion was that he at the time had occasion to acknowledge to him that 
his was substantially like his own, and that being the case 
he ht it only fair to him to say the same there. He was 
very sorry that Mr. Scott did not share with him the credit of 
designing a citadel ship, the citadel of which did all the essen- 


tials for them, because in his opinion just in proportion as they 

bandoned that Sele ait tepaied tp quien conitenstion, 
which any gun could destroy, in that proportion did they depart 
from an excellent principle and adopt a worse one. 


Mr. W. John, Surveyor to Lloyd's, read the following paper 
* On the Stability of Ships” :—- 

In dealing with the stability of ships, it has often struck me that 
the subject is approached from somewhat different points of view 
by those concerned in the design of ships of war and those con- 
cerned with the vessels of the mercantile marine. A consequence of 
this is that investigations deemed of the utmost im ce in the 
one branch of the profession are set aside by the other as of little 
value, and ideas are thus often generated which are unfavourable to 
the spread of sound views on naval architecture. 

It has many times been pointed out, as a cause of difference, 
that a ship of war has to be designed to fulfil certain known con- 
ditions of weight and stowage, &c., which are fixed elements, while 
the designer or builder ofa merchant ship has no control whatever 
over the stowage, once the vessel has passed from his hands into 
those of the owner. But thisis not all. There is a cardinal dif- 
ference between the stability properties, if I may use the term, of 
the two types of ships that has received but little notice. 

es 'y, merchant ships, and especially steamers, float 
in the water with their heavy side downwards, whereas war ships, 
and especially ironclads, fioat with their heavy side upwards. Un- 
armoured and lightly-armoured ships of war having high freeboards 

roach more nearly to the condition of heavily rigged merchant 

ing ships than the above statement would seem to indicate 
perhaps, but still there is the broad difference existing that I have 
mentioned between the typical war ship and typical merchant 
vessel. Merchant steamers, — to their cargoes being in 
the hold, and ly with the heaviest goods at the bottom, 
would, if p) on their broadsides, usually right themselves; 
whilst ironclads owing to the heavy weights of armour and arma- 
ment above water, would not lydoso. This difference alters 
the whole conditions of the problem involved in their tive 
designs. The designer of the war ship has to avail himself 
of comparatively great beam, to enable his vessel to float at all 
right side up, and when he has got beam enough to ensure suffici- 
tial stability, he has to look out for the range of stability, 

increased bread! 





sions—for merchant ships often run in types, and are altered from 
former ships ina very gradual and tentative manner—he knows what 
able to do, and how they can be loaded, better often 
than the builder of the ships themselves, provided, as a shipowner, 
he exercises his intelligence and makes a study of his business. 
He cannot perhaps tell us the position of the ship’s centre of 
gravity, nor give us her metacentric height, but he has practically 
the same knowledge in a form that to him is more useful, viz., 
how much ballast she will stand —, with, what she will 

uire with a cargo of cotton from bay, or barley from 
Soe, or for the conditions of any other trade she is intended to 
be employed in. I am aware the margin is sometimes cut too fine, 
and we hear of vessels capsizing in still water when light; but 
a eee considering the immense number 

ips 

In saying this I am far from wishing to depreciate the value of 
scientific investigation as applied to the stability of merchant ships. 
I wish rather to draw the distinction I have between war ships and 
merchant ships, for the purpose of clearing the und of some 
misconceptions that I have known to exist, and use I think, 
by doing so, we facilitate inquiry into other and more important 
problems connected with the stability and safety of vessels of the 
mercantile marine. 

When we hear that a h has d at sea, the 
first inquiry in every one’s mouth is not, what is her curve of 
stability, but what cargo had she on board? And this indicates 
the distinction I wish to draw. Such accidents are usually due to 
the cargo not having been effectively secured, and not to a radical 
defect in the design of the ship herself. I have only known of one 
case of capsizing at sea in which it was clearly not due to the 
shifting of cargo, and in that case there can be no doubt that the 

i was brought about by reckless navigation. A few parti- 
culars of the case may perhaps not prove uninteresting to the 
meeting. The vessel was a sailing ship of 1931 tons register, comi 
home from Bombay with a cargo of cotton and seeds, and she h 
a very large s —e | of canvas, She had a metacentric height of 
from 3ft. to 34ft. on ees! , and a range of stability of about 
80 deg., the maximum stability being at about 40 deg. To any one 

uainted with curves of stability this would have appeared a 
cient margin of safety; and certainly with ordi precautions 
of shortening sail in heavy weather, it would have mn. How- 
ever, the facts are : —The v: was approaching the line on the 
day of the disaster, coming down the Indian Ocean, and the 
captain had determined to press on and cross the line that night. 
In spite of night coming on, the wind rising, and squalls approach- 
ing, the vessel was kept carrying on under all plain sail, includin; 
double topsails and topgallant sails, and with a cloud of fore m. | 
aft stay sails, amounting in all to 34,000 square feet of canvas, and 
with the gunwale down in the water. This continued, in spite of 
the tions of the mate and the grumbling of the men 
under the forecastle, until she was struck down simultaneously by 
a heavy squall and by a heavy sea that washed the captain and 
some of the crew overboard, and the ship was thrown on her beam 
ends before anything could be let go or cut away, and she was unable 
to recover herself, The other cases of merchant ships capsizing at sea 
with which I am acquainted are traceable Cea aes. espe- 
cially in grain-laden vessels. In the winter of 1874 a great number 
of steamers, many of them quite new, were lost from this cause, 
and it was unquestionably in a great measure due to the haste 
with which the vessels were loaded with the in in bulk, and 
without efficient shifting boards. It is a fact, which attracted 
much attention, that all or nearly all those vessels had double 
bottoms fitted in them for the purpose of carrying water 
when light. And double bottoms for a time carried the odium of 
all the losses; and it is a curious fact that while the excitement 
caused by those di the mention of double bottoms, 
which are so often held up as sources of strength and safety, was 
so damaging to a ship as to cause difficulties in effecting her 
insurance. It was ‘argued that the double bottoms, by lifting the 
, made the v top heavy, and thus led to their capsizing, 
ever since that time builders and owners have endeavoured to 
reduce the height and extent of double bott to the lest 
extent consistent with their efficiency as water ballast tanks. 

There can be no doubt that before the period of those disasters 
double bottoms were made by some builders unreasonably and 
unnecessarily high, and being fitted in very narrow ships, the 
consequent lifting of the ingly small amount 
of initial stability, and therefore a very slight sh of was 
sufficient to overcome it. Reducing the height of the double 
bottom, and thereby ye the cargo, is unquestionably a sure 
way of increasing the initial stability, but increasing the beam is 
equally as certain a way of effecting the same object. It does not, 
however, find so much favour with shipowners, for one reason 
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ent initi 
what isi th when the ship is upright b 
increased depth when she is on her beam ends, and therefore does 
not help the stability. For obtaining more “range” of stability, 
increase of freeboard has to be looked to, and when this increased 
side is thickly plated with armour there is a simultaneous diminu- 
tion of initial stability. 
Under these circumstances nothing but elaborate investigation 
can ensure ep Seed with all the expedients that can be resorted 
- sii “ 


they er ly think that increase of beam neces- 
sarily brings increase of resistance, but chiefly because they have 
no faith in the ultimate safety derived from beam as compared 
with stability due to low weights. Of course, in ships of 
war the cargo, or what corresponds to it, is far higher than it 
could be in a merchant ship even with an extremely high 
double bottom, but a strong conviction prevails that lifting the 
weights must prove injurious if the vessel is ever thrown on her 
broadside in a cyclone or hurricane, and shipowners almost 





to, an lad in the apparently unnatural position of 
having her heavy side uppermost, and her lighter side below. It 
is in fact the price paid for carrying armour. The ship may have 
good initial stability, and even be apparently stiff, and yet be 
totally unsafe ; and it is incumbent on those responsible for her 
ign to use every a’ le means to ascertain the condition of 
her stability at all angles of heel. This is, I know, very fully and 
amply gone into at the Admiralty, and I simply mention it for the 
purpose of drawing a distinction that will be seen to follow. 

It is sometimes assumed that the condition of a merchant 
vessel is just as critical as this, and the builders and owners of 
merchant ships are at times hed for not entering into 
similar elaborate investigations. The cases are, however, as I have 

id, entirely different. If a merchant steamer has sufficient 
initial stability to appear stiff in dock to those engaged in i 
her, there is usually not the slightest ground for apprehension as 
to her range of ility, which is, and in the nature of things 
always must remain, far in excess of the range of stability that can be 

edinan ordinaryironclad. Thisci ti t once di 

with the necessity for ] g curves of stability in 
such ships, except of course in special cases, and it also lessens the 
importance of its know as ‘to the initial stability and meta- 
centric height. And it is fortunate that this is so, because with a 
vessel making several vo a year—each voyage with a different 
cargo, and perhaps at a different draught of water—it would be a 
good many people’s work to keep the calculations going as rapidly 
as the movements of the ship. 

The point to which exact i are most frequently 
— in a merchant ship is the stability of the vessel when light, 
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his is, in reality, about the only permanent element of 
stability in her. It can be ascertained with the greatest accuracy, 
and a wiedge of it is of great importance to an owner, because 


as the vessel is being lightened in dock after every voyage, he 
requires to know at what point of the unloading it becomes neces- 
sary to take in ballast ; or if the vessel has to light from 
one to another to take in cargo, he requires to know how 
much ballast she should have to enable her to perform the voyage 
in safety. Given these particulars for the ship when light, and a 
general idea of the kind of stowage the vessel requires—such as 
the amount of dead weight she requires with a cargo of light 
measurement goods, and the weight of cargo she can carry in the 
*tween decks compared with the weight in the lower hold—and he 
has nearly all the information on stability n to 
enable him to work the ship wegen oo with perfect safety. 
And on these points he has, quite apart from calculations, data of 
a most invaluable kind that he is frequently not credited with. 
He has, for instance, the results of experience with many similar 
vessels of very nearly the same, perhaps exactly the same, dimen- 





invariably adhere to narrow beam and low weights for safety as well 
as for sup economy. In this they are toa great extent right, 

use there can be no doubt that for safety in extraordinary 
combinations of wind and sea, initial stability obtained by low 
weights is more effective than the same amount obtained through 
extra beam. 

It is well known that when grain is loaded in bulk, however 
carefully the loading may be conducted, the grain settles down 
somewhat on the voyage, and unless it is prevented it shifts over 
to leeward and produces a permanent list, which goes on increasin; 
as more and more of the in gets over. Some descriptions o 
grain settle more than o' some move more readily and at a 
smaller angle than others, consequently different expedients 
and greater precautions have to be adopted with some cargoes than 
with others. The subject, in fact, is a very wide and complicated one, 
and my data are at present too incomplete to enable me to deal 
with it, as a whole, satisfactorily, but I will w Any the meeting 
some particulars of a case of cargo shifting which I investigated a 
short time ago. The vessel was a steamer of 1441 tons gross and 


929 tons net r. She was 276°8ft. long, 30°Oft. broad, and 
24°0ft. depth of hold to the upper deck. She had two complete 
decks laid and caulked, and a double bottom 343in. 


‘ep, 
forming part and parcel of a longitudinally framed bottom, instead 
of being fitted above the floors as is customary. She was loaded 
with barley at Sulina, on the Black Sea, for this country in the 
early part of 1875, having on board about 10,000 quarters, of 
which 8800 quarters were stowed in the lower holds, filling them 
right up to the beams, and the i 1200 quarters 
were stowed in the “tween decks in two short com 


ents, 
one before and the other abaft the engine _ here were 
son in the lower 


shifting boards about 4ft. deep, fitted right 
hold ; but there were no shifting boards fitted in the two compart- 
ments of = 4 Ba sang Tm as may sane he gees quite roe —— 
starting, and, being small, it was not thought necessary shi 
ing boards there. On the voyage home the vessel met with a very 
severe storm, during which the rudder chains broke ; the vessel 
became unmanageable, and she fell off into the trough of the sea, 
When in this helpless state, the cargo shifted; the engine-room 
skylights were smashed in by the sea, which came over her decks ; 
water poured down the engine-room in sufficient quantities to put 
the fires out, and another vessel ey ry ight, the crew deter- 
mined to abandon the ship, which they kn 
at sea for a few days, she was pom lp Femgeeny: into Corunna, 
while heeled over to about the angle shown on the Fig. 2, The 
at Oorunna until the vessel was got up to 


aboat 7 deg, of when she sailed again and arrived safely 
in this country; but it was found that water had got into the fore 





hold on the side, and had damaged some 1100 or 1200 
of grain. tate t canevukan te ker and desk ant 
al there was only a very moderate ini sabi, actual 
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from the tiller chains going, this portion of her started, 
causing her to heel heavily to port, and, never eo ot herself 
the other portion of the cargo stowed in the holds settled over an 
brought her on her beam ends. In conclusion, the court desires 
to call attention to the great danger caused by the Vg of 
loading vessels with their water ballast tanks empty. In this case 
it appears from the evidence that after the vessel was upon her 
beam ends, her water tank was attempted to be filled, 
which could only have had the effect of sinking her more deeply 
when inclined at the angle she was.” And then follows a sugges- 
tion that double bottoms, or water ballast tanks, form a system of 
construction highly dangerous if not carefully attended to, 





This decision was entirely erroneous, as you will see from the 
figures I shall lay before you, but it had the effect nevertheless of 
encouraging a heavy and useless litigation. I will not stop +o dis- 
cuss the last sentence in the above quotation, although it affords 
grounds for speculation as to the exact meaning it is intended to 
express, 

The draught of water of the vessel on leaving Gibraltar was 
18ft. 7in., the coal estimated to have been on board at the 
time of the disaster was sixty tons, and she had twen 
tons of water-ballast in the after tanks. The t of bh 
and equipment was estimated to be 1000 tons, cargo in 
the lower hold 1600 tons, the engines and boilers complete with 
water in 134 tons, and the in the ’tween decks 200 tons, 
I have given on Fig. 1 a half midship section with curves thereon, 
showing the height of metacentre and centre of buoyancy at dif- 
ferent draughts of water. The following is a summary of the 
calculations made for estimating the height of the centre of gravity 
of the ship and cargo :— 


a 
centre of gra’ 
Tons, dheve Moment. 
top of keel. 
Hull and equipment complete.. 1000 .. 11°83 11830 
Cargo in lowerholds .. .. .. 1600 11% 18928 
Engines and boilers .. 14—=« 8°66 1160 
Me ae ee we “eb ° 60 5°83 849°8 
ME IIB oo cc no as 00 00 00 20. 183. 86°6 
Cargoin’tween decks .. .. os »» 200 ., 232 ., 46400 
38008 86,9444 
—_-_-_--— 
Common centre of gravity above topof keel .. .. ., os 123 
Height of metacentre above top of Feel oa ile 08 becton 4% 
Metacentre above centre of gravity .. .. «ss se oe 20 


The curve of stability of the ship was calculated, and it was found 
that the maximum stability was not reached until 70 deg.. and at 
90 deg. of inclination the vessel had a righting moment of 7050 foot- 
— and her point of vanishing stability was not reached until 
eg. 
Let us next examine the effect which could be produced by the 
shifting of the grain. We may take it that the settling of the 
did not exceed about 7} per cent. of the depth of the bulk. is 
would leave an empty space above the grain in the ‘tween decks 
6in , and an empty space of 18in. uniform depth above the 
grain in the lower hold. ‘This is confirmed by the fact that 
the top of the grain in the lower hold was found at Corunna 
be about 3ft, below the deck on the ward or star- 
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board side, and up to the deck on the other, somewhat as 
is shown on A corresponding shift in the ’tween 
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ROTATIVE PUMPING ENGINE, 450-H P, STATE SALT MINES, SEGEBERG. 








(For description see page 229.) 
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ship about 2 deg. Now, nobody could say this would be per- 
le in a ship rolliig about ina heavy storm atsea. Yet the 
of this upper grain was pronounced after official inquiry to 
have been the cause of the disaster. The shifting of the large bulk 
of grain in the lower hold was obviously far more serious, and it 
was capable of giving the vessel a list of 8 deg.; but this was strangely 
foonge ignored, because, it was said, there were these 4ft. shifting 
fitted to prevent its shifting. One idea that prevailed was 
that a small quanti 
deck would produce far more effect on the ship than a large quan- 
tity shifting through an equal distance in the hold. I need not 
say tothe members of this Institution that a ton moved trans- 
versely through a certain distance on the lower deck, or in the 
hold, produces exactly the same heeling effect on the ship as the same 
weight moved through the same el distance on the u deck ; 
but I had on a recent occasion very consiiesaite difficulty in con- 
vincing a learned judge and an eminent counsel of this simple fact. 
There can be not the slightest doubt that the great list to 
t 


engine-room, and 
side. Putting the results = I 
of cargo in hold, 8 deg.; ditto, shifting of cargo in 


of grain moving at the height of the upper | go 





*tween decks, 2 deg.; ditto, due to water in engine-room and hold 
from 7 deg. to 10 deg., making a total of 17 deg. to 20 deg., which 
was, as nearly as I could learn, the list of the vessel on — 
Corunna. This, it will be seen, entirely contradicts the offici 
pa I may state that when the matter was afterwards investi- 
gated before a jury these views and results were accepted. In 
connection with the state of the vessel at Corunna, a rather curious 
problem on stability arose, which I will just state briefly without 
ing 9 the equations. The cargo had been taken out of 
the ’tween decks, the hold had been trimmed and filled up, the 
water had been pumped out of the engine-room, and still the 
vessel had a list to port. This was, of course, due to the large 
amount of water soaked up in the grain on the port side. The 
captain had more grain to go on board, and he wanted to correct 
the list. He, therefore, stowed it in bags on the starboard side 
in the ’tween decks, but it was stated that the more he stowed 
on the starboard side the more the vessel heeled to , and the 
water ballast tanks had to be filled to correct it. may appear 
paradoxical at first, but a moment’s consideration will show that 
such a result is quite possible. The centre of gravity was, of 
course, moved towards the starboard side b: me | in the 
but it was also lifted up, and the effect e latter might 
ve more than counterbalanced the effect of the former on the 
At a different angle of heel the effect of putting 
same weights in the same position would have been quite 


vessel’s stability. 


J 
in the 





different, and the question of finding the effect of putting weights 
into a vessel ly at an angle of inclination wil, I think be 
found a more instructive one than would be at first supposed. 

In conclusion, I trust the few examples of unfortunate casualties 
I have been able to lay before you, have not proved uninteresting, 
and that they will tend in some slight measure to illustrate the 
nature of the problems which present themselves most frequently 
in dealing with the stability of the vessels forming our mercantile 


marine, 

In the discussion which followed— 

Mr. Wigham Richardson said, it was a great satisfaction to gen- 
tlemen engaged in the construction of ships to find one of the 
leading staff of, perhaps, the greatest registration society in the 
world devoting himself to the scientific ways of viewing the strains 
of ships. The present rules of the registration societies encouraged 


dangerous ships, and bad models, and low free-boards. As a 
general thing, those rules made the scantlings of ships depend on 
their dimensions. The difference of what might be ed the 


percen of the parallelopipedon, or the percentage of the cube, 
Conted sap suquldhenbie--treas 50 per cent. up to 70 per cent.; 
and a difference of even from 60 to 70 per cent. would represent 
in the cargo carried a difference of fully 25 per cent., and no “ 
builder or ship-owner could afford to disregard such a result, 

ee a ae Lies Gr ann tea safer from a 
seaman’s point of view; but it was impossible to give it, simply 
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because the rules of the registration societies laid it down that, if | 


the ship was made deeper, she must be so much heavier, 

Mr. Martell said, the representatives of the registration societies 
had told Mr. Richardson plainly that his principle for calculating the 
strains of ships was perfectly erroneous; but if they pas | be 
shown any plan by which less material might be used to produce 
the same strength as was at present demanded, Lloyd’s would be 
quite willing to take it into consideration, and treat it as an 
equivalent to their rule. Ships built according to the scantlings 
at pe required were none too strong for the work they had 
to do. 

Mr. Denny asked if at the point where the break occurred there 
was a bulkhead? 

Mr, John said there was a bulkhead just in front of it. 

Mr. Denny said any such extra stiffness had the effect of checking 
the strain, which passed like a pulse from end to end, and there- 
fore weakened the fibre of the material. 

Mr. Reed pointed out the unsatisfactory basis on which Mr. 
Richardson's criticisms were founded. They implied that vessels 
should be made so strong that they could be supported without 
breaking on a rock in the centre, but no practical man would ever 
think of carrying out such an idea. 

Mr. John, in reply, said Lloyd’s rules were based upon simple 
principles which every shipbuilder could understand, and great 
objection would at once be raised if they were made so complicated 
that only thoreughly scientific men could understand them. 





THE INSTITUTION OF CIVIL ENGINEERS. 


Ar the sixteenth ordinary meeting held on Tuesday, the 27th 
March, Mr. George Robert Stephenson, President, in the chair, the 
paper read was on “‘ The River Thames,” by Mr. J. B. Redman, 
M. Inst. C.E. 

It was not known whether the Romans or the Saxons carried 
out the earliest engineering works on the Thames. These were 
the Embankments of the lower reaches, which shut out about 
thirty square miles of saltings, formerly overflown, but now from 
3ft. to 7ft. under high-water spring-tides, representing at the lesser 
depth 70,000,000 tons of tidal water. The tidal column from 
Teddington to Gravesend was equivalent to 107,544,643 tons, so 
that the quantity abstracted might be said to be equal to from five- 
eighths to three-quarters of that volume. If the water were raised 
12in. in the upper reaches, on an average, by the Embankments, 
one-eighth of the quantity would be returned. The low-water 
equivalent was even more conjectural, but no doubt the low-waier 
régime had been deepened, and the course of the river had always 
been the low-water channel. 

The removal of old London Bridge, and subsequently of Black- 
friars and Westminster bridges, created a revolution in the tidal 
condition, On the Thames, as on the Tiber and on the Clyde, 
bridge engineering had been antagonistic to river conservancy. 
Waterloo Bridge was a case in point at the present time. The 
systematic removal of the low-water shoals, in addition, had 
developed the flood and accelerated the ebb, and about 37 per cent. 
had been added to the above-bridge tidal volume. The result was 
an earlier and a longer flood, with increased altitude, and a shorter, 
lower, and greater scouring agent on the ebb. Five centuries back 
high-water at London Bridge was three hours after the moon’s 
transit ; now it was twohours. During the last two centuries the 
period of flood had been accelerated one hour and a-half; and 
high-water was at present half an hour earlier at London Bridge, 
as compared with Sheerness, than half a century back. This was 
mainly due to the removal of old London Bridge, which had a 
waterway of 7300 superficial feet, as compared with 17.600ft., 
that of the present structure. This correspondingly impeded the 
tide, which now flowed higher 12in. and ebbed 4ft. lower, above 
bridge than in former years. The volume of water flowing over 
Teddington Weir was 3,223,125 tons daily. The present daily 
quantity supplied to the London water companies was 542,958 
tons, or about one-sixth of the land water. This was equal to 
198,179,670 tons annually, sometimes estimated at 250,000,000 tons. 
The annual outflow of the river was 1,176,440,625 tons, equivalent 
to 3}in. of rainfall over the drainage area of 5162 square miles. 
An annual rainfall of 24in. would yield 8,030,597,142 tons; one- 
fourth of this amount, after allowing for absorption, evaporation, 
&c., was 2,007,649,285 tons of available water. This, however, 
was one and two-thirds the actual result, so that instead of Gin. 
of annual rainfall being available, not much more than about 
one-half, or 3}in., were so, and this was only four times the quantity 
equired for the metropolitan water supply. The average outflow 
was equal to from one-sixth to one-seventh of the annual rainfall. 
High-water at Sheerness was fixed by Colonel Lloyd, in 1830, 
as being 2ft. lower, and low-water as being 20in. higher than at 
London Bridge ; but the tide now ebbed lower at London Bridge 
than at sea. Great tides had flooded London from an early period, 
varying from 3ft. to 4ft. above Trinity standard. Pepys men- 
tioned that of the 7th December, 1663, thus :—‘“‘ I hear there was 
the last night the greatest tide that ever was remembered in 
England to have been in this river, all Whitehall having been 
drowned.” The extreme range at Gravesend was 27ft. The 
quantity of tidal water shut out by the Thames Embankments 
was estimated at 365,000 tons; but they had compensated for it 
by raising the tidal column, and were thus recuperative. If the 
water surface from Blackfriars to Teddington had been raised 
6in., that would be equivalent to 700,000 tons. 

To show the impossibility of providing reservoirs for land water, 
Mr. Symons had estimated that storage for 714,285,714 tons would 
be required, equal to from three to four times the daily tidal 
volume from Teddington to Gravesend. The winter flood of 1875 
at Windsor amounted to 33,723,925 tons daily, so that Mr. Symons’ 
estimate of storage would be for twenty-one days of the great flood. 
The average volume of extreme tides from Teddington to Graves- 
end was 322,500,000 tons, so that the land-flood water was one- 
ninth of the tidal water, or rather one-eighteenth during the day. 
The morning and afternoon tides of the 8th of April, 1874, both 
rose 2lin. higher at Blackwall than at Gravesend, 10in. higher at 
London Bridge than at Blackwall, and at Westminster and at 
Lambeth 4in. higher than at London Bridge. The present low- 
water level was from 5in. to 14in. lower at London than at Sheer- 
ness; and at Gravesend low water was lower than London by %in., 
and than Sheerness by 12in. The level of high water for a mean 
of the three years 1873-74-75 was 3ft. 10in. higher at London than 
at Sheerness. The spring and neap high-water differences varied 
from 6ft. to 2ft. The maximum difference of range in favour of 
London amounted to 6ft. 7in., but usually it was 4ft. to 5ft. Thirty 
years back high water was 44in. to Gin. lower at Chelsea, and 12in. 
lower at Battersea than at London Bridge, and the low-water level 
was 15in. higher. 
result of the great westerly gale of Sunday, the 14th November— 
aided by a heavy land flood, was the highest on record, viz., 4ft. 
9in. above Trinity standard, and exceeded the Admiralty calculated 
range by 3ft. 3in. Of that great tide, from 3in. to 4in. was due to 
land water. The tide of the 20th March, 1874, rose the same height 
at Teddington as at Westminster, viz., 4ft. 4in. above Trinity 
standard, rising 18in. above the land water, with 7ft. oscillation at 
Teddington, and 12in. at Kingston; and this tide was 20in. higher 
at London Bridge than at Gravesend. The estimate of compensa- 
tion due to the raising of the tidal column by the Embankments 
might be largely increased, as the estimate of Gin. was only taken 
above a plane, nothing being added for the former fall at high 
water above Westminster. There was now an additional depth of 
12in. at high water from London up to Richmond, where the tide 
flowed fully as high as in the Pool. Due to the increase of tidal 
volume and the dredging of shoals, the low water deep channel had 
been extended up wards past W oolwich and Blackwall. There weretwo 
artificial barriers to its continued extension, or at least to its avail- 
ability for navigation. The first was the Thames Tunnel, which 
had only a depth of water of 8ft. over the crown at low water, with 
@ normal depth above and below of 10ft, to 11ft., and a similar 





The tide of the 15th November, 1875—the | 


condition of things existed at Waterloo Bridge. The highest tide 
of the past year, on the 19th of September last, was at Harwich 
3ft. 9in., and at Sheerness 3ft. 6in. below Trinity standard, while 
at the London Docks it was L1ft. 7in. above that standard; the high 


| water of that day in London being relatively 5ft. 4in. and 5ft. lin. 


| and beautiful cities in the world. 





higher than at Harwich and at Sheerness, During the last two 
years the high water had been abnormally raised, as also the low 
water, due to the vast quantity of land water from the exception- 
ally large rainfall. The public importance of this question was 
evident, when the sanitary character of the river was considered, 
making London, besides being the richest, one of the most healthy 
The river was also the carrier of 
a commerce now amounting to nearly 9,000,000 tons annually, 
which had been doubled in twenty years. The accumulated causes 
of tidai development, to which reference had been made, produced 
results of comparatively slow and gradual operation, though they 
were becoming more and more marked every year. During the 
last half century these causes had added about 33 per cent. to the 
above-bridge tidal volume, operating twice every twenty-four 
hours ; thus showing the altered condition of the river, and the 
great improvement thereby effected, attended, however, by the 
lesser evils arising from the non-embankment of the low-lying 
portions of the metropolis, and which, as these tidal improvements 
were developed, would be intensified year by year, and must demand 
a comprehensive remedy. 

It was resolved, in order to insure a fuller attendance than 
would probably be obtained on Easter Tuesday, the 3rd April, 
that the meeting should be adjourned until Tuesday evening, 
April 10th. 

The announcement for the next meeting was as follows :—The 
Institution of Civil Engineers, Tuesday, April 10th, at 8 p.m., 
discussion on ‘“‘The River Thames,” and monthly ballot for 
members, 








THE CHEMICAL SOCIETY. 
Thursday, Ist March, 1877. 
Proressor ABEL, F.R.S., President, in the Chair. 


ArrerR the visitors had been announced, and the minutes 
of the previous meeting read and confirmed, the names of Messrs. 
J.R Young, 8. 8. Bell, W. Watson, and F. W. Toms were read 
for the first time. Messrs. Edward Hunter, Frederick Charles 
Cresswell Hewett, William Terrill, Alexander Kinninmont, John 
Borland, W. Handsel Griffiths, and George A. C. Pearce, were 
ballotted for and duly elected, after their names had been read the 
third time. 

The President then read the list of officers and other members of 
of council proposed for election at the anniversary meeting, and 
announced that there would be a special general meeting held 
afterwards to take into consideration the proposals of the council 
relative to alterations in the bye-laws regarding associates, and in 
the form of obligation to be signed by fellows on admission. The 
secretary also gave notice that those fellows who wished to be 

resent at the Chemical Society’s dinner, at Willis’s Rooms, on the 
20th March, should at once send in their names to Mr. Hall, at 
Burlington House. 

The President then called on Professor Thorpe to give his 
lecture “‘ On the Theory of the Bunsen Lamp.” The speaker, after 
some prelizninary remarks as to the great value of this lamp, both 
to the scientific chemist and in the arts, pointed out the origin of it 
at the time when Bunsen introduced coal gas into his laboratory ; 
he considered the contrivances which had been used in this country 
as unworthy of the fuel they had to burn, and bringing his own 
great inventive powers to bear on the subject, the Bunsen lamp was 
the result. The original apparatus differed but little from that now 
generally in use. After a short description of the lamp, the mode 
by which the airis drawn in at the holes at the bottom and caused 
to mix with the gas was considered. This is due to the well-known 
fact that, when a gas under pressure issues from an orifice, it carries 
with it more or less of the circumjacent air, partly as the result of 
its expansion and partly as the result of its viscosity. 
This was experimentally illustrated by an ingenious adapta- 
tion of List’s multiplying manometer, which, when connected 
with one of the holes of the base of a Bunsen lamp, distinctly 
showed the rarefaction produced by the gas as it issued from the 
jet, despite its low pressure. The intermixture of the gas and air 
in the tube is greatly facilitated by the spreading out of the gas 
stream after leaving the jet, and the amount of air carried in varies 
of course with the size of the air holes, being in an ordinary burner 
from two to two and a-half times that of gas. An average lamp 
giving a flame 120 millimetres high, burns about 80 litres of gas 
per hour, so that as much as 250 litres of mixed gases pass through 
the tube of the lamp in that period of time. In some modifications 
of the lamp, such as Wallace's, the proportion of air is very largely 
increased, but then it is necessary to resort to some such contrivance 
as a perforated cap to prevent the flame retreating down the tube 
and burning below, for from Mallard’s observations on the maximum 
rapidity of the propagation of combustion, it is evident that the 
velocity of the current of mixed gas in the tube of the Bunsen 
lamp would have to exceed that of the velocity of the propagation 
of a in order that the flame might not retreat down the 
tube. 

Having traced the progress of the mixture of air and gas up the 
tube, attention was directed to the flame itself, which is hollow and 
contains a largeinternal area of the unioflamed mixture, asit hasbeen 
found that a mixture of gas with less than 34 times its volume of 
air will not burn ; it is only therefore when it meets with an addi- 
tional supply of oxygen from the surrounding air that combustion 
occurs. The composition of the gas in the uninflamed interior cone 
is not the same in every part; however, as has been shown by 
Blockmann, the amount of hydrogen, of the hydrocarbons, and of 
oxygen diminishing, and that of the carbonic oxide, carbonic acid, 
and especially the aqueous vapour, and nitrogen being largely in- 
creased, the latter being derived from the surrounding air. This 
was still more clearly shown in a table giving the amount of air 
mixed with 100 volumes of gas, both in the tube and at various dis- 
tances above it. The cause of the rapid diminution in the propor- 
tion of hydrogen, and the corresponding increase in aqueous vapour, 
is to be sought for in the greater diffusive power of the gas, and 
the lower ignition point of a mixture of hydrogen with air. 

If the supply of air be cut off from the air holes at the bottom 
of the Bunsen lamp, the flame becomes luminous, so that the non- 
luminosity of the flame is due to the air, and ai first sight it would 
be imagined that it was due chiefly, if not entirely, to the oxygen in 
the air, since itis known that an admixture of air with coal gas greatly 
decreases its luminosity. The nitrogen, however, is concerned in the 
matter, for if instead of supplying air at the holes at the bottom of 
the lamp, we supply nitrogen or even steam, the flame at once 
ceases to be luminous, showing that the oxygen of the air is not 
necessarily the true cause. Knapp has shownthat any indifferent 


| gas, ascarbon dioxide or hydrochloric acid, will produce the same 


result, Frankland proved many years ago that a mixture of marsh 
gas and air which was almost destitute of illuminating power might 
made to give a luminous flame by heating the gas to redness, and 
Wibel has recently shown that the ordinary Bunsen flame is lumin- 
ous when the gas is previously heated. This fact was experimentally 
illustrated by means of a Bunsen lamp with a platinum tube; when 
the latter was heated to redness by means of a blowpipe, the flame 
became luminous, as when the air supply is cut off from the holes 
at the base. The feeble luminosity of the Bunsen flame would 
appear to be due to a variety of causes, such as the oxidation of 
luminiferous material, the action of the nitrogen and other diluting 
gases, and the withdrawal of heat by the indifferent gases, such as 
nitrogen, carbon dioxide, and water vapour; for although the tem- 
perature of a flame of coal gas mixed with air is higher than that 
of one of unmixed coal gas, it requires a still higher temperature in 
order to become luminous. 
When the gas is lowered in the Bunsen lamp, and the flame 
becomes very small, it will be seen that it does not rest immedi- 





ately upon the end of the tube, a fact due to two causes-—namely, 
the cooling action of the tube, and to the velocity of ignition of 
the mixed gases being less than the rate at which they issue, 
When the flame is very small, we all know that the least current 
of air causes thé flame to retreat down the tube and ignite the gas 
at the jet below; this is due to an admixture of air causing the 
velocity of ignition of the mixed gases to become greater than the 
rate at which it passes upwards in the tube. When the flame 
burns at the bottom a very much smaller quantity of air passes 
into the tube, and the gas which issues at the = is entirely de- 
prived of oxygen, and has moreover « disagreeable odour, arising 
in part from the presence of acetylene formed by the imperfect 
combustion of some of the hydrocarbons present; the amount of 
carbon monoxide also is very largely increased. The pernicious 
effect of this partially-burned gas is due to the acetylene and 
carbon monoxide thus formed. 

The President, in thanking the lecturer, remarked that it would 
have been difficult to select a subject having a more special interest 
for working chemists. He had brought before them facts with 
which many were only generally or very partially acquainted, and 
made them familiar by his explanations and admirable experi- 
mental illustrations. Of those points of interest in the theory of 
the Bunsen lamp which had been mentioned, perhaps those bearing 
on the luminosity of flames were of the greatest interest at the 
present time, when so much attention was being directed to the 


subject. 
Dr. Frankland said that, although he had not paid ee | special 
attention to the luminosity of the Bunsen flame, it had been a 


point of special interest to him to ascertain the cause of the 
greater or less luminosity of flames under certain conditions, 
With regard to the effect of dilution on the luminosity of the 
Bunsen flame it had been advanced that when gases containing 
oxygen had been employed, such as carbonic anhydride, they had 
given up their oxygen, but there could be no doubt that this was 
not the case when nitrogen was used. From his own experiments 
it was evident that a comparatively slight elevation of temperature 
has a great effect on the luminosity of a flame which was just on 
the point of becoming luminous, He had resumed his researches 
on the luminosity of flames, and might say that he had repeated 
the very important experiments of Heumann, whose details of results 
he had found to be most accurate. He might mention that the 
exceedingly luminous flame of phosphoretted hydrogen did not give 
the faintest shadow in bright sunlight, showing that no solid 
matter was present in it; but as to whether the luminosity of car- 
bonaceous flames was due merely to the great density of the 
hydrocarben vapours, or to solid particles of carbon, was a matter 
which must still be considered as su judice. The two important 
points to be determined were the presence or absence of polarised 
light in carbonaceous flames, and as to whether a flame whose 
luminosity was undoubtedly due to the presence of solid particles, 
would behave in the same way under diminished pressure, as 
hydrocarbon flames, such as that of a candle, Xc. 

Mr. Vernon Harcourt wished to ask the lecturer whether the 
luminosity of the Bunsen flame, when the tube was heated to red- 
ness, might not be due in part to the formation of tarry matters or 
of hydrocarbons containing a large proportion of carbon, as it was 
not possible that the mixture of gas and air could be passed through 
the red-hot tube without undergoing considerable change. 

Dr. Wright suggested that the effect of heating the tube was 
comparable to that produced by lighting the jet below. 

Professor Thorpe replied that Heumann had very carefully 
examined into the matter, and had found that when the experiment 
was properly performed there was no deposit of tarry or carbonaceous 
matter in the tube. Ifa much longer platinum tube to the Bunsen 
were employed, and only the lower part heated, so that the gases 
became cooled again before being burnt, the lamp gave a non- 
luminous flame, showing that the luminosity was chiefly due to the 
heating. In reply to a question put by Professor Foster, he said 
that when a cold body was introduced into the luminous flame, 
soot was deposited on it. 

The President, after a formal vote of thanks to the lecturer, 
adjourned the meeting until Thursday, 15th March, when the 
following communications were read :—(1) ‘‘ Note ona Method for 
Estimating Bismuth Volumetrically,” by Mr. M. M. P. Muir ; (2) 
‘Note on Gardenin,” by Dr. J. Stenhouse and Mr. C. E. Groves ; 
(3) “* Preparation of Copper-zinc Couples,” by Dr. J. H, Gladstone 
= Mr, A. Tribe; (4) “‘On Chromium Pig Iron,” by Mr, E. 

ey. 
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Grants and Dates of Provisional Protection for Six Months. 

4530. Improvements in apparatus to Inpicate whether Iron Doors or 
Suvrrers in a building or other structure are Oren or Suvut, William 
Henry Hore, Manchester.—22d November, 1876. 

241. Improvements in Transmirtinc Powex and motion in differential 
pulleys and other hoisting apparatus, John Clayton Mewburn, Fleet- 
street, London.—A communication from Thomas Aldridge Weston, 
Stamford, U.8.—18th January, 1877. 

333. Improvements in Srexcu TraPs, 
January, 1877. 

459. Certain improvements in the construction of Rearinc, Mowrne, and 
SHeakinc Macurvnery, William Clark, Oxford-street, London.—3rd 
February, 1877. 

789. Improvements in machinery for Curttnec and piercing Woop known 
as fret-work, and also applicable for cutting Rather, cloth, and other 
like materials, George Henry Smith, Derbyshire,—27th February, 
1877. 

801. Improvements in Serr-actinc GaS-GENERATING Furnaces, applicable 
to various uses, James Pellatt Rickman, Blackfriars, London. 

810. Improvements in Box and Smooratne Irons, Charles John Petherick, 
Islington, London, 

812. Improvements applicable to Cummsrys or Suarts used for pu 
connected with heating and ventilating, James Hamilton, Rochdale, 
Lancashire. 

813. Improvements in Sizinc Liven and other yarns for the weft of 
carpets, and in appliances therefor, Mathew Grabam Dobson, Halifax, 
Yorkshire. 

814. Improvements in Sewinc Macuines, Carl Necker, Berlin.—28th 
February, 1877. 

825. Improvements in collecting and Puriryinc Sewace, and in the 
apparatus or means employed therefor, Robert Turnbull, Glasgow. 

826. Improvements in the method of and apparatus for treating Paoto- 
GRAPHS and other articles of pape~, so as to render them transparent, 
Warwick Brookes, Manchester. 

830. Improvements in apparatus for manufacturing Lirrs for Boor and 
Soe Heers, William Cromwell Hollowell, Grove-road, Northampton. 

832. An improved Percussion Fuse, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from the Cast Steel Works and 
Arms Manufactory, Witten-on-the-Ruhr, Germany.—lst March, 1877. 

838. Improvements in AxLe-noxes, Dugald Drummond, Cowlairs, Lanark- 





James Kent, Belfast. — 26th 


shire. 

840. A new filling for Gas Meters, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—A communication from Ferdinand Briijes and Hermann 
Jacobsohn, Germauy. 

842. An improved apparatus for Licutinc Gas, Charles Kenneth Trull, 
Southampton-buildings, London. 

844. A new or improved Venerrino Press, Thomas Forest, Glasgow. 

$46. Improvements in Preserving Raw Meat, Larp, and other fats, and 
in compounds or combinations of ingredients for the purpose, Viccars 
Collyer, Leicester. 

848. An improved Siperat Timepiece, Frank Morris, Swansea, Glamor- 
ganshire. 

850. Improvements in Fitter Presses, Carl Pieper, Dresden, Saxony.—A 
communication from Doctor Drevermann, Prussia. 

852. Improvements in Uriiisinc Waste or Rerusk Cast Iron, Jacob 
Betas, Bilston, and Frederick Edwin Lewis, Wolverhampton,—2nd 

‘arch, 1877. 

854. Improvements in machinery or apparatus for plaiting or Forping 
Faprics, John Hart Tracy, Clerkenwell, London. 

866. An improved Portaste Hor Air or Vapour Bats and a tus for 
heating the same, such apparatus being a ble to heating 
purposes, George Henry Ellis, Bloomsbury, ion. 

858. An improved Corkscrew, James Edwards Wilson, Lavender-hill, 

y. 
Improvements in Treatine Sewace and other foul water, and in 


sii 
softening clarified water for re-use, John Hanson, Saville Town, York; 
shire. 
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862. lmpeovementt in the construction of Rotary Steam Enoinzs, James 
‘oud, 

sake Moviion Rockina Fire-Grate, Alphonse Joly, Boulevard St. 

sia Taraneh in and connected with apparatus or Vessets for con- 
taining Beers and other like liquids, Charles Thomas Evans Lascelles, 

, Surrey. 

on haaeetements in pickling and Swiuinc Mera. Prares, and in 
apparatus therefor, Joseph Rushton Turnock, Llanelly, South Wales.— 
8rd March, 1877. 

870. Improved apparatus for the Exrraction of Four Arr and Gas from 
coal or other mines, Joseph Edwards, Chorley, Lancashire. 

871. An improved Looxrna-cLass FRramep to be used for advertising, such 
improvement an es to other purposes, Noémie Caspar, Bays- 
water, and Isaac Charles Breitbart, Edgware-road, London. 

$79. Improvements in and in apparatus for the manufacture of SuLPHATE 
of Inon or Copperas from ‘* pickle” and in the treatment of ‘‘ pickle, 
Samuel Bowen Bowen, Nicholl-street, Swansea. 

g82. Improvements in the construction or build of Wurxts for railways, 
tramways, and the like, Thomas Janes Smith, Fleet-street, London,— 
A communication from Messrs, Brunon Brothers, Rue-des-Halles, 

» 


884. An improved Stanp for Casks or BarrELs, and other receptacles, 
William Mitchell, Brandon, Suffolk.—5th March, 1877. 

887. Improved Srriprinc Motion for carding engines, John Tattersall, 
Preston, Lancashire. v 

888, Improvements in Bits for Mortistnc and Bortno, George Wriggles- 
worth, Bradford, 

890. Improvements in what are commonly known as Bicycies, Thomas 
Frederick Hunt, Banbury, Oxfordshire. 

892. An improved machine for Peetinc Porarogs and other vegetables, 
Bowley Gedney and Jonathan Hall, Hull, 

894. An improved PortaBie and Sanirary Bep-coMMODE, Richard Brad- 
bury, Manchester. 

898. Improvements in Pavements, Joseph Sutcliffe Gabriel, Lambeth, 
London, 

2, Improvements in THERMO-ELECTRIC Batrertes, Cecil Wray and 
Leonard Wray, jun., Walthamstow, Essex. 

906. Improvements in and apparatus for obtaining and AppLyine MoTivE 
Power, William Lloyd Wise, Adelphi, London.—A communication from 
Emile Simon Bouchotte, Paris.—6th March, 1877. 

907. Improvements in the means or apparatus employed for UnrasTENING 
CarRiace Doors, Samuel Firth, Burnley, and Joseph Kaye, Kirkstall, 
near Leeds. 

908. Improvements in apparatus and arrangements for PLarrino, Foup- 
ino, frilling, rufiling, goffering, gathering, and pinking, Orange 
McConnell Chamberlain, Jewin-street, London. 

910. Improvements in apparatus for Working Raitway and other 
SianaLs, Ebenezer Entwistle, Blackburn, Lancashire. 4 

912. Improvements in the method of and apparatus for Securine YARN 
Tubes upon the shuttle peg for weaving, Richard Charles Hammer, 
Bradford. 

ls. Improvements in Tramways and Rotvine Stock for use with the 
same, parts of which improvements are also applicable to railways and 
traction generally, Herbert John Haddan, Strand, London.—A commu- 
nication from Gustave Palmer Harding and John Lawton Haddan, 
Paris, 

916. Improvements in Sewino Macutnes, Thomas Warr, Lee, Kent, and 
William Brown, Bermondsey, London, and Alexander Russell, 
Glasgow. 

918. A new or improved construction of Bate-riz, John Elsworth, 
Glasgow.—A communication from John Henry Elsworth, Galvesten, 
US. 

920. Improvements in the Sinxinc of Suarrs and We tts, and in 
apparatus therefor, Richard Barker, Nallyappa, Lancashire. 

922. New or improved apparatus to be used in the manufacture of Clay 
Pipes, Gas and other Retorts, and other articles made of clay, William 
Brothers, Blackburn, Lancashire, 

924. Improvements in and appertaining to machines for AfRIAL NaAviGa- 
tion, Henri Balleni and John Webber Payne, Liverpool. 

026. Improvements in Suvrries for sewing machines, James Warwick, 
Manchester.—7th March, 1877. 

928. Improvements in the main s: bearing of the Resounprinoe Back- 
action Sarety Guy, rifle, and pistol locks, John Stanton, Wolver- 
hampton. 

930. Improvements in Stipe Gear and Stipes for steam and other fluid 
pressure engines, Francisco de Camargo Pinto, Kennington-road, 
London. 

932. Imp: ts in propelling or Driving Macutyery and for concen- 
— motive power, James Warwick Peirce, St. John’s Wood, 

mdon. 

934. An improvement in Bicycves, Richard Edwin Howard, Blackheath- 

ill, Kent. 

986. Improvements in Governors for Martine Enotes, John George 
Herbert Batchelor, Penarth, Glamorganshire. 

938. An improved Tor or Cover for Ink and other Borr.es, applicable 
also to the eye pieces of optical instruments and as a cigar cutter and 
[ary holder, William Thomas Woodruff, Golden-square, London.—8th 
March, 1877. 

040. Improvements in the construction of Burrons, John McNay 
Rimington, Newcastle-on-Tyne. 

942. Improvements in the Siipinc Seats for Rowixe Boats, and in 
spperetne for lubricating the same, Archer Edwards, Shoreditch, 





on, 
errs in Grass Furnaces, Archibald Connal Stevenson, 
G 


sgow. 

948. Improvements in and connected with Raitway WHeets, Edward 
Alexander Jeffreys, Bradford. 

950. Improvements in the manufacture of Varnisues, Pants, and other 
like compositions, and in the boiling of oil to be used therefor, and for 
other purposes, Miles Williams, Wigan, Lancashire. 

952. Improvements in the means or method of treating and CLariryixe 
Sewace or other impure waters, Samuel Hallsworth and Richard 
Bailes, Leeds. 

954, An improved process for imparting to GLass and other vitreous sub- 
stances a nacreous, iridescent, or similar appearance, William Robert 
Lake, Southampton- buildings, London.—A communication from Louis 
Elémandot, Paris. 

957. Improvements in Rartway Ratts, Richard Price Williams, Great 
G treet, London. 

058. Improvements in the manufacture of Emnossep Fasrics suitable for 
wall decorations, Frederick Walton, Twickenham, Middlesex. 

960. An improved Stoprer for Borries for containing gases, or gases 
combined with liquids, such as at'rated beverages, whereby improve- 
ments in stoppering bottles can be effected, Lauchian Rose, Finsbury, 
London.—?th Mareh, 1877. 

962. Improvements in SHurrLes employed in Looms for weaving, Sam 
Moorehouse, Huddersfield. 

964. Improvements in Scourine, BLeacaine, and Dyeine Yarns, and in 
the machinery or apparatus employed therefor, Archibald Stewart 
Byers, Renfrewshire. 

966. Improvements in and in apparatus for Seraratine the Fiurp from 
the solid portions of sewage sludge, peat, and other matters, William 
Cameron{Sillar, Blackheath, Kent. 

967. Impro ts in the facture of YARNs or THREADs, and in the 
aa to be used therein, Gustavus Adolphus John Schott, Brad- 
or 

968. Improvements in the method of and apparatus for coupling and 
Uncourtinac Raitway CaRriaGes, cars, and trucks, John Hen! 
Hitchiner, Joseph Hargreaves Oddy, and George Samuel Wallis, Liver- 
sedge, Yorkshire. 

969. Improvements in Wasuinc, WRINGING, and MaNGLING MACHINES, 
William Smith, David Marks, and William Alfred Midgley, Keighley, 
Yorkshire. 

970. Improvements in Sappies and Harness for Horses, parts of which 
La hehe pe are applicable to buckles and straps for other purposes, 
William Robert Lake, Southampton-buildings, London.—A communica- 
tion from Baron Richard Walterskirchen, Hungary. 

971. Improvements in Fire-arms, William Robert Lake, Southampton- 
buildings, London.—A communication from Baron Richard Walter- 
skirchen, Hungary.—10th March, 1877. 

973. Improvements in appliances connected with Furnaces, Michael 
Holroyd, Smith, Halifax. 

975. Improvements in apparatus for Supptyrna Fuer to STSAM-BOILER 
and other furnaces, Charles Smith, Burnley, Lancashire. 

976. Improvements in GuLures or Traps for preventing the escape of 
noxious gases from sewers and drains, Isaac Clegg Schofield, Elland. 

Mp nee 4 ; ‘ : 

977. Improved means for Preventine the Ractno of Marr Nt 
William Alexander Brice, Chancery-lane, London. wabvepaniae 

978. A new or improved portable combined MiniaturRE APPARATUS or 
machine for making and bottling aérated mineral waters or other 
aérated or effervescing liquids, William Bull, Norwood, Surrey.—10th 

aivaet 1877. 

9. Improvements in Mryin@ Sienais and in the apparatus employed 
therefor, Alan Charles Bago Churchdale, Staff ishire =, 

980. Im 
of table 








ents in the manufacture of SHurTLe Tonours, the blades 
knives, and other like articles, and in the machinery, appa- 
ratus, or means employed therein, William Nicholson, Sheffield. 
981. A new and improved method of Disconnecrina PoLE CHAINS or 

Srraps, Vincent Ernest Holder, Deptford, Kent. 
m. An improved | apparatus ew me prem d= Nae and other liquids, 
le for as a condenser, 
Saidhe, Esverpeet ” , or refrigerator, Franklin 





984. Improvements in Encines Workep by Comrnessep Ain, James 
Barnsley, Yorkshire, and William Daniel, Leeds. 

986. Improvements in Ever-pornrep Penciu Cases, William Edward 
Wiley, Birmingham. y 

987. Improvements in Bossi and Fiver Spinsino Macuinery, Edward 
Alfred Cowper, Westminster, London. 

988. Improvements applicable to hinery for Stuppine or Rovine 
Corton or other fibrous materials, George Knowles, jun., Bolton, and 
Alfred Higgins, Salford. 

ee in Cumney Pots, Thomas Biggs, Clifton, Somerset- 
shire. 

990. Improvements in Door Fasteninos applicable to the bottom doors of 
railway wagons and to other doors, Thomas Ashbury, Manchester. 

991. An improvement in Wire and other Fexcss, Walter Stuart, Suther- 
landshire, and George Greig, Stonehaven. 

992. Improvements in Turpines, William Henry Cutler, Slough, Bucking- 
hamshire,—12th March, 1877. 

993. Improvements in Consumino the SMone and other waste products of 
combustion, and in the apparatus employed therefor, such improve- 
ments being oe to boiler and other furnaces or heating appa- 
ratus, Samuel Richard Smyth, Manchester. 

994. Improvements in machines for Pastino Lanets and sticking them 
on beng bottles, or other articles, Ernest Leman, Trowse Newton, 
Norfolk. 

995. Improvements in apparatus for Mzasurine and CONTROLLING or 
Recuiatine the Frow or Surety of Warer, Archibald Caldwell, 
Strathbungo, N.B. 

996, Improvements in Cuucks or appendages to the mandrils of lathes 
for attaching work or drills of different dimensions, Henry Moy 

mas, Stoke Newington, London. 

997. Improvements in means to be employed for Preventine the Deposit 
of NapHTHALINE in Gas APPARATUS, mains, and fittings, Lucien 
Brémond, Versailles. 

999. Improvements in F, 1»-waTer Heaters, John Hyslop, Poplar-walk- 
road, London. 

1000. Improvements in appliances for use in and in connection with 
Sewine Macuines, Thomas Chadwick, Oldham, Lancashire. 





1001. Improvements in Srgam or other Cocks or Taps, Richard Jex 


Crickmer, Homerton, Middlesex. 


1002. Certain new or improved applications of Manuat Power, Thomas | 


Abbot, Bristol. 

1003. Improvements in Lames and Lamp Stoves, and in coronets or 
covers for lamps, Edward Alexander Rippingille, Holborn, London. 

1004. Improvements in Furnace Bars, James Pickup, Bradford. 

1005. Improvements in apparatus for Dryinc Yarn, WoveN Faprics, and 
other materials, William Sumner, Manchester.—A communication from 
Messieurs Tulpin Brothers, France. 

1006. Improvements in TRAVELLING-bAGs, Henry Edward Newton, Chan- 
ot Paap London.—A communication from Gustave Louis Keller, 

8. 


1007. Improvements in the manufacture of Ice, Sydney Pitt, Sutton, 
Surrey.—A communication from Theodore Benedict Edouard Turrettini 
and Raoul Pierro Pictet, Geneva. 





Invention Protected for Six Months on the Deposit of 
Complete Specifications, 


1177. An improvement in Brusnes, Henry Rosenthal, New York.—26th 
March, 1877. 





Patents on which the Stamp Duty of £50 has been Paid. 

1122. Furnace Bars, &c., John Dodge, London-road, and Thomas Edghill 
Coles, Blackfriars, London.—3ist March, 1874. 

1072. Propvcine Gas and Heat, Peter Jensen, Chancery-lane, London.— 
—27th March, 1874. 

1075. Castine Tubes ia Giass, &., John Chedgey, Southwark, London. 
—27th March, 1874. 

1135. Ixvectors, Francis William Webb, Crewe, Chester.—1st April, 1874. 

1152. Treatment of Waste AnimaL Martrers, &c., William Crookes, 
Regent's Park, London.—2nd April, 1874. 

2976. Umprecia Runner, John Jacob Higgins, New York.—5lst August, 
18 


4. 

1087. Breecu-LoapiInG Fire-arus, Philippe Pieri, Russell-square, London. 
—28th March, 1874. 

1097. Castinc Merats, Richard Longden Hattersley and Thomas Hebden, 
Keighley, York.—28th March, 1874. 

1118. Srzam Bor_ers, Charles Smith, Hartlepool, and Alfred Alexander, 
Cirencester.—38lst March, 1874. 

— Porrer’s Ciay, William Boulton, Burslem, Stafford.—3lst March, 


1874. 
— VarRNisH, Maximilian Zingler, Belsize Park, London.—9th April, 
1874. 


1265, Steam Cuttivatine ApPaRatus, David Greig and Max Eyth, Leeds. 
1lth April, 1874. 

“— Md ag) eng Robert Harris Reeves, Sussex-road, Southsea.—2Sth 

larch, 1874. 

1085. KitcHEN RaxGes, Joseph Wood, Bradford. —28th March, 1874. 

1090. Inrusion of Corrge, &c., Joseph Beverley Fenby, Birmingham.— 
—25th March, 1874. 

1114. Lamps for Buanine Pararrine O11, &c., James Hinks and Joseph 
Hinks, Birmingham.—3lst March, 1874. 

1295. Hratinc VerticaL Boivers, John Booth, Rodley, Leeds.—1l5th 
April, 1874, 

1501. Arraratus for Respiratory Purposes, James Carrick, George- 
square, Glasgow.--29th April, 1874. 

1096. Peat for Swetrine, &c., William Alexander Lyttle, Hammersmith, 
Middlesex.— 30th March, 1874. 

1104. Pear for Fuet or Cuarcoat, John Imray, Southampton-buildings, 
London.—30th March, 1874. 

1107. TasLes, Bradly Barnard, Saint Paul’s-road, Canonbury, Middlesex. 
—30th March, 1874. 

1142. PortaBLE Enoines, Nathaniel Clayton and Joseph Shuttleworth, 
Lincoln.—1st April, 1874. 

1156. Curmney Caps, &c., Richard Reeves Cox, Salisbury-street, Strand, 
London.—2nd April, 1874. 

1209. Hors, John Goss, Clenchwarton, and Frederick Savage, King’s 
Lynn, Norfolk. -7th April, 1874. 

1136. Governor for Steam Encines, Robert Rankin, Glasgow.—1st April, 





1874. 

1140. Tarer and PaRaLLet Toses, &c., Ebenezer Hoskins and Charles 
Harvey, Birmingham.—l1st April, 1874. 

1149. Rock Dritiine Macutinery, Frederick Edward Blackett Beaumont, 
Victoria-street, London.—2nd April, 1874. 


Patents on which the Stamp Duty of £100 has been Paid. 

950. Recisterine Ficures, &c., Joseph Bailey, Wandsworth-road, Lon- 
don.—31st March, 1870. 

911. Bare Hoops, &c., William McNabb, London-road, Clapton, London. 
—29th March, 1870. 

— Henry John Kirkman, Soho-square, London.—8th 

pru, 10, 
= yn &c., Encrnes, Robert Wilson, Patricroft, Manchester.—1 4h 
pril, 1870. 

961. APPLICATION of a New Materia to the Propuction of ILLUMINATING 
Om1s, &., Frederick Field, Lambeth, and Gustav Siemssen, Fenchurch- 
buildings, London.— 2nd April, 1870, 

994. TREATING Putps, Alexander Melville Clark, Chancery-lane, London. 
—5th April, 1870. 

1007. Depositine Parcets, &c., Edward Jacob Hill, Pimlico, London.— 
6th April, 1870. 

71. WorKiING Raitway Switcues, &c., William Smith, Manchester.-— 
2nd April, 1870. 

999. Removine Soot from Stream Bowers, Edward Green, Wakefield, 

York.—5th April, 1870. 


Notices of Intention to Proceed with Patents. 

4505. Manvuracture of Userut Propucts from Scrap LeaTHER, &., 
Joseph Lambert de Montoison, Manchester. 

4506. Bencn Sawine Macuinery, William Blackett Haigh, Oldham. 

4518, VaLve Motion for Reverstno Steam ENGINEs, erick Joseph 
Bird, Kingsland, London.—A communication from Hiram Stevens 
Maxim.—2lst November, 1876. 

4530. INDICATING WHETHER IRON Doors are Open or Sxut, William Henry 
Hore, Manchester. 

4536. Boppins, James Ledger, Fleet-street, London.—A communication 
from Scrive-Viseur.—22nd November, 1876. 

4552. CENTRIFUGAL Dryino Macnines, Edward Griffith Brewer, Chancery- 
lane, London.—A communication from Messrs. Boulieu, Brothers, and 
Charlon.—23rd November, 1876. 

4554. TurNinc Keys in Meta Cocks, John Paterson, South Back of 
Canongate, Edinburgh. 

4555, Pavina Bricks, Israel Morris, Bloxwich, Stafford. 

4562. HoLLOW-BossED SELF-LUBRICATING WHEEL, Kobert Hadfield, South- 
ampton-buildings, London.—23rd November, 1876. 

4576. Gas, Charles Frederick Mathieson, Mincing-lane, London. 

4577. APPLICATION of Sats for the Preparation of Fasrics, William 
Robert Lake, South ton-buildings, London.—A communication from 
Claude Garnier, 

4578. Corpon Sourrte Inrerwoven with Puttow Lacs, William Harrison 
and Lancelot Smith, King Edward-street, Newgate-street, London.— 
25th November, 1876. 

4583. Frrepiaces, &¢., John Dean, Oxford.—27th November, 1876. 





4616. Coatine Steam Borers, &c., Robert McIvor, Liverpool. 

4618, Toast Racks, &c., William Henry Jackson, Islington, London, and 
Charles Jackson, Burton-on-Trent. 

4626. Pickers and Picker-sticxs for Looms, Frederick Emil Schlesinger 
and Joseph Horrocks, Bradford.—29th November, 1876. 

4632. Dryixo Cuay, &c., Edmundson Scholes, Hollingwood, Lancashire — 
—30th November, 1876. 

4673, Sarety Apparatos for Hoistina Caces, Carl Pieper, Dresden.—A 
communication from Carl Eickhoff, Robert Eickhoff, and Reinhold 
Ardelt.—2nd December, 1876. 

4698. Prppine Iron, &c., Joseph Trow. Dudley.—5th December, 1876. 

7. ROTARY EnainE, Pierre Bernard Martin, fils, Bordeaux.—13th Decem- 

er, 1510. 

Ss gen for WeavinG, William Smalley, Preston—16th December, 

sy 


rats 
4965. BeveL Tenon Cuttinc Macuine, Gerard Wenzeslaus yon Nawrocki,- 
Berlin.—23rd December, 1876. 
105. Steam Boiters, Alexander Melville Clark, Chancery-lane, London.— 
—A communication from Charles Vincent Lloyd.—9th January, 1877. 
295. VenTILATion, Richard Weaver, Clapham, London,—23rd January, 





1877. 
325. Muces for Sprxnina, &c., Joseph Ormerod, Preston,—25th January, 
1877. 


358. Direct-actinG Steam Enorves, Bristow Hunt, Lincoln’s-inn, Lon- 
don.—A communication from John Burger Waring and Joseph Bernard 
Wilson.—27th January, 1877. 

439. CrrcuLaR Knitrinc Macaines, Thomas Coltman, Leicester. 

454. Hot-waTer Borters, &c., Thomas Turner Mercer, Blackburn—2nd 
February, 1877. 

504. SicNaLiinc ApPpaRATuSs, Robert Roscoe, Harrow-road, London.—6th 
February, 1877. 

535. Dampenine Postrace Stamps, &c., Julius Nicolaus Kuhn, Wimpole- 
a emery communication from William Zsolnay.—8th Febru- 
ary, y 

562. Pcmps, Henry Bennet and Isaac Bostock, Rugeley, Staffordshire.— 

| 9th February, 1877. 

788. RecuLatTine Soppty of Steam to Sream Enoines, John Edward 
Campbell Koch, South Kensington, London, and William Durham, 
Station-road, New Barnet, Herts.—27th February, 1877. 

830. Lirrs for Boor and SHor HEELs, William Cromwell Hollowell, Grove- 
road, Northampton. 

831. PREsSURE-RESISTING Dress for Divine, &c., William Carey, Belgaum, 
Bombay.—1st March, 1877. 

847. Vent Pec, Max Greger, Mincing-lane, London.—2nd March, 1877. 

856. PortasLe Vapour Batu, &c., George Henry Ellis, Bloomsbury, Lon- 

| don,—3rd March, 1877. 

890. BicycLes, Thomas Frederick Hunt, Banbury, Oxford. 

et aot and Sanitary Bep Commope, Richard Bradbury, Man- 
chester. 

} Wee a cord Joseph Sutcliffe Gabriel, Belvedere-road, Lambeth, 

mdon. 

899. Tospacco Pipes, Henry Lesser Friedlander, Torrington-square, Lon- 
don.—6th March, 1877. 

918. Bate Tie, John Elsworth, Glasgow.—A communication from John 
Henry Elsworth. 

926. Sxurries for Sewinc Macutnes, James Warwick, Manchester.—7th 
March, 1877. 

930. Sirpe Gear and Siipes for Stream Encives, Francisco de Camargo 
Pinto, Kennington-road, London.— 8th Marck, 1877. 

960. Stopper for Botries, &c., Lauchlan Rose, Finsbury, London.—9th 
March, 1877. 

977. PREVENTING RactnG of Marive Encrnes, William Alexander Brice, 
Chancery-lane, London.—1l0th March, 1877. 

987. Boppis and FLYER-sPinninc Macuinery, Edward Alfred Cowper, 
Great George-street, Westminster, London.—12th March, 1877. 

1007. Manuracture of Ick, —s Pitt, Sutton, Surrey.—A communica- 
} me from Theodore Benedict Edouard Turrettini and Raoul Pierre 

ictet. 

10C8. Evastic Fisu-BoLt WasHers, &c., Sydney Pitt, Sutton, Surrey.—A 
alma pce from the Vulcanised Fibre Company.—13th March, 

if. 

1011. Macutnery for Pressine Bricks, &c., Richard Bennett, Derby, and 
William Sayer, Hopton, Stafford. 

1015. Surinkine TextTILe Faprics, Edward Jamieson and Henry Collins, 
Salford.—14th March, 1877. 

1053. Union Jornts for Hose Pires, Jobn Morris, Salford. 

1069. Carpine Cotton, &c., William Goad Threlfall, William Wainman, 
and Thomas Farrington, Preston. 

1073. Fire Escapes, &c., George Oswald Murry, Woolwich, Kent.—l6th 
March, 1877. 

1177. Brusues, Henry Rosenthal, New York.—26th March, 1877. 


All persons ha an interest in opposing any one of such applications 
should leave pen in writing of their objections to such application at 
—_ office of the Commissioners of Patents within twenty-one days afte: 
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2968, 8d.; 2986, 4d.; 3009, 6d.; 3049, 6d.; 3054, 2d.; 3056, 6d.; 3072, 1s. 
3096, 6d.; 3119, 6d.; 3121, 2d.; 3122, 6d.; 3134, 6d.; 3135, 4d.; 3144, 6d.; 
3147, 6d.; 3158, 6d.; 3164, 6d.; 3187, 4d.; 3191, 10d.; 3194, 4d.; 3197, 6d.; 
3199, 6d.; 3202, 6d.; 3203, 1s.; 3206, 6d.; 3209, 6d.; 3211, 2d.; 3212, 6d.; 
3213, 2d.; 3217, 6d.; $225, 6d.; 3227, 6d.; 3228, 6d.; 3233, 2d.; 3234, 4d.; 
3240, 8d.; 3244, 4d.; 3245, 4d.; 3246, 6d.; 8247, 6d.; 3254, 6d.; 3256, ; 
3260, 2d.; 3263, 4d.; 8271, 6d.; ; é 5 
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8356, 6d.; 3857, 2d.; 3340, 6d.; 3342, €d.; 3346, 2d.; 3350, 4d.; 3351, 
3358, 2d.; 3360, 2d.; 3362, 2d.; 3363, 6d.; 3367, 6d.; 3369, 4d.; 3371, 
8373, 2d.; 3374, 2d.; 3376, 4d.; 3378, 2d.; $380, 4d.; 8381, 4d.; 3284, 
3389, 6d.; 3392, 4d.; 3407, 6d.; 3409, Sd.; 3414, 2d.; 3434, 4d.; 3439, 
3443, 6d.; 3447, 2d.; 3450, 4d.; 3453, 4d.; 3450, 2d.; 8482, 2d.; 3490, 
3503, 6d.; 3508, 4d.; 3509, 8d.; 3523, 6d.; 3544, 6d.; 3553, 6d.; 3556, 
3564, 6d.; 3582, 6d.; 3584, 6d.; 3595, 6d.; 3606, 6d.; 3646, 6d.; 3652, 
$672, 4d.; 3765, 6d.; 8773, 2d. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents, 





2938. Gacvanic Batreriss, W. R. Lake.—Dated 18th July, 1876. 

This consists mainly in constructing the negative element of a galvanic 
battery with a core plate of metal of high electrical conducting power 
enveloped by a compact adherent coating of relatively high electro-nega- 
tive qualities. The negative element is composed of a central core of 
copper or such metal covered on one face with lead or equivalent protective 
substance, and on the other face with a compact coating of platinum or 
other electro-negative. It also relates to a battery cell composed of two 
negative —— of metal of high conducting power, backed with sub- 
stances of comparative electro-chemical passivity such as lead, and faced 
with metal of negative and indestructible qualities, such as platinum, a 
zinc plate being placed between the two opposite platinum faces. 

2956. Srretcaine anv Dryino Fanrics, J. Keim.—Dated 24th July, 1876. 

This machine consists of a pair of side standards, between which re- 
volves an internally-geared cylinder surrounded by an outer cylinder. 
Between the external circumference of the former and the internal cir- 
cumference of the latter is a series of stretching plates, all connected to 
radially sliding arms, operated from one jeinted spindle carrying short 
screws under the inner end of each radial sliding piece. Hot air is made 
to enter the central cylinder, through radial arms of which it passes out- 
wards to the under side of the fabric to be stretched and dried. The 
latter enters the space between the outer and inner cylinder at about the 
level of their axis, and is at once seized by automatic nippers and carried 
round, being at the same time stretched and dried, exit being found at 
an opening in the outer cylinder a little below that of entry. The 
nippers are carried on pieces of cast iron, and replace the chains of 
stretchers ordinarily in use. 

2082. TurostLe Frames, J. C. Mewburn.—Dated 24th July, 1876. 

This consists in regulating the tension of the friction cord of the bobbins 
in throstle frames by means of the horizontal movement of a bar through 
a notch in which the cord runs as it is being wound on to the bobbins. 
This bar is moved through its horizontal range in the same time that itis 
moved through its vertical range for properly coiling the cord throughout 
the length of the bobbin, these movements being obtained by the rotation 
of a vertical spindle carrying a worm which gears into a pinion on a hori- 
zontal shaft mio gm a worm, which gears into a rack to which the bar 
above mentioned is fixed. By the horizontal motion of this bar the cords 
are made to pass more or less askew through the notches therein, by 





which the tension on the cord is regulated. 
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3007. a axp Fort Armour, A. L. 8. Leighs.—Dated 16th July, 1876.— 
(Not proceeded with. 


This soem to const in b armour on the sides of vessels with 
interposed "iar ate vessels or forts with plates or 
— sitached with thet outwards, the edges being 
Sumer ~cong ee and W. Watkinson.—Dated 26th July, 
1876.—(Not with. 
This relates to a form of cut-off or e: bag eg ge? sage 
each with a strip on the back at an angle, so that the of 


placed 
the two parts are nearer at one side of the steam chest than at the o' 
At the outer of the cut-off valve so made is a plate with grooves fitting 


over the inclined strips. os movement of this plate in a direction 
transverse to that ofthe ali pene, Se Sto pines St Se Snes wae 
are caused to recede from each other. This motion is 


received from the governors Soatthocnatnn, so that the cut-off is automatic. 
one, ees San, & Gee, G. Gibbs, and F, J, Garnett.—Dated 26th 
uly, 
refers to tongs for forming a screw thread within the necks of 
bottles. The tools or spring are provided with a screw plug 
suspended from the upper or springing part, and independent of the dies 
as usually used for forming the — or lips at the upper part of the 
bottle neck. When the tongs or are closed u the neck the screw 
plug is enclosed in the neck and a screw therein formed, the pl Lemp | 
aivrwards screwed out when the tongs ae opened and the dios taken 
e necks. 
3013. Oncan Prrss, B. G. “oy —Dated ¥-¥ July, 1876. 


This consists in the opening in organ tubes a flat _ 
bent at one end and provi: ed with a slot atthe straig ht part, and 
set screw just below the slot. plate may th or lowered 


witheout altering the angles of ie vat which: is turned in towards 
the tube opening, and that angle may altered by screwing the set 
screw in or out against the tube come. This addition to organ tubes 
produces a sound aj that from a stringed instrument. 
3015. Wine Fencixe Stapies, ¥. Sellers.—Dated 26th oy, we ey 
This consists in a staple hook made in the form of a cq with 
—_ modification at the part which would be struck by the “tenes = 
iving it. 


os. pees Written Messaces, H. Page.—Dated 26th July, 


This eteahnes paratus by which messages written on one floor of a 
building are hee nec oe reproduced on another floor, To the writing 
instrument or im one room are attached two jointed elbow arms, 
connected to which are rods or wires which transmit upwards or down- 
wards the motion given to the instrument in writing. 

8017. Evecrric 5 eeseemcone, 8 fot Bidder.—Dated ge . 

This consists in essage by causing the recei 

ment to Lape po the paper strip 1 in in the same manner as the ae =. 
by means of which the message is forwarded from the sending instru- 
ment, so that the — strips serve both as a record as the 
means for forwarding the same message to another station by passing it 
through a sending ent. 

CORD, Gemame Dyep Sixs, J. Perinaud and J. Marchall.—Dated 26th 

y, 1876. 

The object is to remove the matters which gum the fibres fabric after 
dyeing, and to te those fibres so as to render the fabric en 
supple, &c., without loss of weight. The ion is a 
and consists in subjecting the dyed fabric to the action of a card —- 
8022. Rotier Sxares, W. K. Crossby.—Dated 27th Juiy, 1876. 

This relates to a roller skate in which the stock is pivotted upon hori- 
zontal pivots on the brackets the roller axles. On the same 
brackets are formed inclined or rounded planes or surfaces over which 
two small rollers at each end of the skate run, these being on a line 
orthogonal to the centre line of the footstock. When one side of the 
latter is d the little rollers on one side run down and the others 
run up the rounded surfaces, and as the small roller axles are fixed the 
surfaces are forced to move, the movement thus of the brackets causing 
—— roller axles to assume the positions of proximate radii of a 
circle. 

3023. Movtprxe Macutnery, J. Castles.—Dated 27th aut, B 1876. 

This relates to moulding wheels and circular forms, and consists wo a 
mode of connecting the top box to the central spindle to obtain a 
mould. upper part of the spindle is provided with 
two bushes which can be set to the required distance apart 
the depth of the wheel or other article to be unael ob above these 
double bush secured by set screws inside a central opening in the 
top box. When the top box has been rammed up the inner bush is re- 
moved, soas to give space for the box to be moved. When the box has 
been reversed, the inner bush is the strickle put in, and the 
upper part of mould made true. 

3025. Marine Encrves, H. B. Young.—Dated 27th July, 1876. 

This relates to annular cylinder engines. The rods pass through 
the back cylinder cover, and are connected toa shaped crosshead, the 

le member of which into the ix internal cylinder and there forms 
de and r the , the small end of which 
amie the opposite end of. the small internal cylinder. 
$3081. Meratiic Pens, B. Edwards and H. Shaw.—Dated 27th July, 
1876. 

This consists in forming two pens on one stem or of one piece of steel, 

so that either one or the other may be used by turning the holder through 
out of a revolution. 


— . <eenuee Cortox, Woo., &c., W. R. Lake.—Dated 27th July, 


mainly in the a) on of a pair of separating and a 
pair of feeding — uted. een the scutcher or beater and the 
grasping rolls, the separating and feeding rollers revolving at higher speed 
than the others. Between t! oe os Saeee Ooe ae See 
liver to the beater is a chamber called a condenser, into which the 

cotton falls, and from which its passage past a fluted roller to the 

is uniform in quantity, and should the separating rollers deliver irregu- 
larly, the surplus falls over the top of the condenser and is returned to 
the separators. From the first beater the cotton is thrown up, a trunk 
passes over a screen and screen rollers, and drops into a ~~ —eaheneaal 
denser, and through a second set of feed rollers to a second beater. 

3038. Domasee Yars, & Bagnall.—Dated 28th July. 1876. 

This relates to for doubling yarns in the manufacture of 
thread or in combing ther two or more threads. meee ee ted 
the yarn between the rollers and flyers of ordinary machines the ro! 
continue to feed, and this causes considerable waste. In the arrangement 
here descril the rollers are mounted upon slightly inclined surf 








backs, the inventor leaving ‘he part for some little distance up from the 
seat unpadded, so as to leave room for the child’s clothes, and to make it 
unnecessary for the child to sit so forward. A brake is also described. 
3060. Rucutne anp PLEATING, B. Whitehall.—Dated 81st July, 1876. 

The principal feature in this machinery is a series of flat link chains 
carrying a series of tines with variously shaped heads. As these chains 
are carried round on mange rollers, the heads of the tines become 
a. ora single tine, the bead of which forms the inside of a — 

between the two which form the outside, the material to be 
Me me being fed in between the two series of chains as they revolve over 
one of the of rollers. 


2008. Loam, G. Hodgson, J. Broadley, and J. Lister.—Dated Sist July, 


1871 
The object is to obtain increased facilities in effecting changes of 
shuttles when rotary or shuttle boxes. On the axle of the 
is fixed a tooth wheel worked by a chain or band from a 
wheel on another shaft which also a stud or peg wheel 
w ma’ ony hepa be | a lever oo ted by pattern 
surfaces. This lever is work by a cam whi farm eqeested tay 
a pattern surface, so as to move the cams or ae ‘inte correct relative 
—- a the “change required ; some alternative arrangements are 





3063. Wrixpows, W. ea ee po Sist -_ 1876. 

This edehas 00 Wilding onchon, and consists the windows at 
one side to the po ype by awe of hinges, ke the batten 
at the opp b] eae ach an the batten being 
removed may ay i on its hinges 


80 as to ne into the room for 
cleaning, the on the aout batten side having been previously 
detached. 

3064. Removine Harr rrom SxKins.—Dated 31st July, 1876.—Void by 
reason of the patentee having nes to slle a specification in pursuance 
of the conditions of the letters 

To remove the hair cleanly and to ons the skin supple and smooth and 
a = — way injured or discoloured, the inventor mixes with ordi- 
ew liquids, either before or after put into the forwarding 
or substances therefrom, treacle, or mg 

shee matter, vegetable or animal, F ney being used in place of 

e. 


3068. Looms, A. F. Frith and J. F. Boothman.—Dated 31st July, 1876. 
This relates to weaving tapestry, Brussels, and velvet pile , aD 
refers more particularly to a simple arrangement of _— for rting 
and withdrawing the wires which form the pile with greater rapidity. 
The wires for forming the pile are inserted into the ply by means of a 
ow Ln eh ES ite w is caused to travel along a grooved bar 
The wire whilst being inserted is held against 
= the plate is pressure of a sping which bears upon the hook during 

leuent motion of the plate, but which is released when the wire is in 
= place by means of an incline on the hook coming in contact with a 
weil neh — on a suitable part of the loom, thus causing the hook 
to release wire and leave it in the ply before making its return stroke 
for another wire. 


77 Pranine Tarn Boarps, L. Chapman.—Dated 81st July, 1876. 

The machine consists mainly of a frame with a table top fiush, with 
which revolve two rollers, and above these revolve a similar driven 
by gearing which admits of their rise and fall under the action of weighted 
a By these rollers the thin boards are driven over the table, under 
the centre of which is fixed a planing tool similar to the “iron” of a 
carpenter's plane, so that the boards are ed on the lower side, the 
shavings descending through the hole in which the plane iron is 
mounted. 
sy7s. METALLIC Pipe J, H. L. Magnal.— Dated 1st August, 1876. 

This consists in making the points between flanged pipes, c “= 
covers, &c., with a thin ‘metal ‘pipe filled with fibrous ma’ 
meeting ends of the rings so made are opened, and the one cunte 
jou oP ed over the other; the whole being squeezed flat between the two 
3074. - coll Yarns, J. C. Rawson.— Dated 1st August, 1876. 

This consists of a cylinder open at the upper end and mounted upon a 
vertical revolving spindle. The bobbin containing the yarn to be doubled 
is placed on the spindle in the cylinder, the ends of the yarn being passed 

jar on a small hole in the upper part of the circumference of the 
cy: 
on enon Matcues, C. Milner and H, F. Newell.—Dated 1st August, 


mi. aatine in a stand surmounted by a bell, below which is a disc 
with roughened edges, and over which the matches are spread radially, 
and kept in place by a cover with an india-rubber ring edge, the 
pressure from which causes the match to ignite as it is drawn over the 
rough surface, 

3078. Microscorss, J. Stewart.—Dated let August, 1876. 
This consists in an arrangement by which the mirror stem of a 
atnanee may 4 oo sideways in either direction, having for its 
of ig the stage of the microscope, which 
a. may also roa tedependeny on the same axis. In this manner 
the stage and su can be set at any angle to the axis of the 
microscope or relative with each other, each stage being fixed by a se 
rate nut. The coarse adjustment is of o kind, and the 
f adjustment is obtained by a second - parallel with the 
other. slide, which carries the microscope y, is pressed down- 
wards by a spring, be body being raised or ooed & ty a + aa and screw 
acting on the second slide. 
ee tg Srays anp Corsets, W. Thomas.—Dated lst August, 1876. 
his consists in the use of stiffening busks or slips of steel, &c., made 
Fi te in width or thickness, so that the stays are made more rigid at 
the abdominal than at the breast of the stays where there is a much 
surface of free flexible fabric. The lower in front consists 
almost wholly of busks and stiffening > = the upper part is free 
from almost all except the ordinary fastening 
3080. Crivotine Srext, W. Thomas.—Dated 2 yo ot 1876. 

Instead of continuously flat in one e and flexible only in one 
nee pan Te the my twists the steel at frequent intervals, so that the 
8 consists o! rt lengths, each alternate ° ‘onal to 
the two adjacent parts. —— rthog 
oe. Inpicators, W. Clark.—Dated lst August, 1876. 

This consists in a reduction in the number aud weight of parts forming 
the parallel motion or recording mechanism of Richards’ indicator. 


3086. Rotiine Merats, J. H. Johnson.—Dated 2nd August, 1876. 


This refers principally to rolling plates of wedge-shaj section. 
“arranged with their small ends and their large 








faces, 
towards the upper end Le ~~ &. the rollers are maintained in i 
contact with their dri a tension on the yarn, a that 
immediately the Sone ron fay the rol run down the inclin 
upon which its ard rest, and being no longer in contact with the 
iving roller, it ceases to pull the yarn. 


3040. Rivertine [now Surrs, J. M‘Millan.—Dated 28th July, 1876. 

This consists in closing up heated rivets by means of the ited 
blows from asmall portable steam er attached toa light frame, whicb 
may be temporarily fixed to any of the ship. The mer consists 
ahr of a piston and rod in a cylinder, steam being admitted and cut 
off by means of a cock valve operated by a lever which receives motion 
from the piston rod continued above the piston. 


3041. Werr Grates, 8. Cook.—Dated 28th July, 1876. 

Instead of making these grates by punching out certain portions and 
so leaving bars which have to be afterwards filed round, the inventor 
punches out the piece occupied by the grate und inserte round bars in 
holes or notches punched at the same time to receive them. 


3047. Transmittinc Motion, J. Good.— Dated 28th July, 1876. 

This consists in fixing three pulleys near 7 belt-driven pulley upon 
which it is desired to increase the hold. The three pulleys carry an 
endless chain of grippers, which are made to press the strap tightly upon 
the pulley over which it is running. 

3048. Suarinc Sucar, A. Lyle.—Dated 29th + July, 1876. 

This relates to shaping refined sugar into small tablets ready for one, 
The sugar is taken in a moist state from the centrifugal machine an 
pressed ag series of mg ue — ina ae py = 
@ press’ opper, or e phery of a revolving er 
over a table on which sugar ‘sted. Several snodieations are rad wig 
$3051. A.sums, L. Biermanns.—Dated 29th July, 1876. 

This consists in making the thick cardboard leaves of an album flexible 
al two lines near the back, so that when the album is opened the 
aie strain is not visited upon the binding, as the leaves may themselves 
bend along the flexible lines. 

—_* PRODUCING AND AppLyInG Heat, A. M. Clarke.—Dated 29th July, 
876. 

This relates to the pestnstion of high temperatures by the combination 
of gases or vapours and supporters of combustion, and through the aid of 
apparatus consisting essentially of an external and an internal tube con- 
veying the two gases to the point of combustion by combination. The 

tral pipe is held by a form of handle through which it passes, a piece 
of india-rubber pipe being attached to one end and the apparatus catue wetieved, 
to, Dee wiry ti <p may be said ~ Suiteed te pee of 
atmospheric j ww pipe. e gaseous mixture is obtain a 
current of air through a vessel containing a highly volatile Lm 
3058. Dimenee, J. N. po ow peg Slst July, 1876. 

This consists in suppl second seat 
perambulators, so that if may be used dan 'un oe 
children, The Second part of the invention relates to the padding of the 





other, whereby unequal elon; 
oan ae det plates flat bar being rolled o 
prevented. 
3087. Pirz Covptinas, F. Arding.—Dated 2nd August, 1876. 

This consists of a ferule, into which the two ends of the pipe tube 
connected are placed and fastened there by screwing a collar over the 
ends of the ferule, whi to contend ten feruh oh ee ontin 


3089. ae axD Dryinc Yarw anp Tureap, S. Ellis.—Dated 2nd 
August, 1 

This ae bt consists mainly of an annular cylinder or trough, dipping 
into which are radial arms carried upon a revolving vertical spindle, and 
by means of a boss on the same spindle with descending links a second 
series of similar arms are carried vertically below the first. Upon these 
arms are sets of reels, and upon these the yarn to be washed, sized, or 
dried is wound after the manner of a driving strap. By the revolution 
of the vertical spindle the yarn is not only p Boe carried through the 
water in the circular trough, but the reels receive a rotary motion, so 
that different parts of the yarn are successively brought into full contact 
with the water or liquor. 


3090. Castors, G. F. Redfern.—Dated 2nd August, 1876. 

This consists of a short cylinder closed at one end and carrying a stem, 
by which the castor is fixed. Inside the cylinder, and bearing against 
the end, is a steel disc, and also a steel Jense-shaped disc; the ow side 
of the latter rests on a ball, also held in the cylinder. By these as it 
is claimed that the ball revolves more cnatly than aa in ordinary ball 
castors. 


3094. Sutruvrovs Aci, A. M. Clark.—Dated 2nd August, 1876. 
This relates to apparatus for generating and hydrating sulphurous acid, 
and co y in a furnace for burning the sulphur, with a sulphur 
pan having a conical bottom = which heat is conserved and the sulphur 
Ignited before sublimation. condenser is made with a series of 
inclined perforated shelves, through which, and a stream of water main- 
tained upon them, the gas passes. A vessel for supplying the water, and 
which also acts as an air vessel for the supply pump, is placed on the top 
of the condenser. The reservoir for receiving the hydrated solution of 
the gas in water is made water-sealed to prevent the return of the gas. 
= Punriryine Sewace, J. W. Slater.— Dated 2nd August, 1876. 
consists in treating sewage with deodorising and decolorisin 
ages, ._—~ as the following, in ‘a 
lphite and sul: 
6 1b; awe, gf ee 


tion of the different 
unequal thickness’ is 


given quantities per 1000 gallons 
ite of lime, 10 lb.; sulphate of alumina, 


ed with the sewage, and if the effluent 
is acid, a@ little lime is added. earth is also proposed as a 
ecolorising medium. 


wayyy = ro wee R. XN. Lomas.—Dated 8rd August, 1876. 


sei an oa ee wheel by means of wire, slots 
and the ribs bent into. form of hook, which tales 


no wire is used, may also be applied to the runners. 


$100. Fans, M. M. Franzini.—Dated 8rd August mm 
The fan consists of an oval fringed plate eo sveeire ty 0 
m a train of wheels tn the hendie of Be Me, oak fe wick ae 


spindle of of the revolving plate . The clockwork is wound up by 
a button or ring at the ody the handle, and the fan's motion may 
be arrested by a spring. 


S102. eee | Suir Corrosion, F. P. Warren and B. Field.—Dated 

August, 1 

The surfaces are cemented and covered with The cement con- 
sists of ground quick-stone lime and Stockh: a and on this the 
layer of Gown. rp gt is ee | the surface of the paper next the tar, &&., 
being coated with waterproof substance, such as marine glue, 
$103. Postrace Stamps, B. Hunt.—Dated 8rd gee 3 1876. 

consists in so treating paper with soluble size that stamps made 

therefrom are destroyed when an attempt is made to remove any cancel- 
lation marks. 
3105. Testixo Rattway Wueews, G. Maw.—Dated 3rd August, 1876,~ 


lve conaiote in = its by which the percussion of a ham: 
men w e ion of a mer 
against the wheel is caused by the Lasvenaens of the carriage and wheel, 


3107. Presrrvinoe Foon, W. T. Grier. at ee aa 1876. 


This relates to a compound for eggs, fruit, &c., 
and consists in a com tion of cad tnttae 0 the tehlowit S Conaditiee -— 
Water, 1 gallon; hydric borate, ry 0z.; sodic one, f af 0Z.; As Gipessine 
4} 07. ; “and in some cases white s agar, 3 oz.; nitrate of 
salt. In treating meat the liquid is die in ected into the vessels of t the 
carcase before the entrails are removed, and after these are taken out the 


carease is brushed over with the solution. Or joints may be soaked 
the liquid for about twenty minutes. 
3108. Texrite Fasrics, J. Butchart.—Dated 4th August, 

This relates to “‘ mattings,” the Reet being to waitise ‘ite instead of 
the more costly and cocoa-nut fibres. Tne colour of jute fibre at 
present prevents its use, and dyeing it renders it soft and unfit os 

of ing The invention consists in dyeing jute yarns 
and then restoring their necessary stiffness by about twenty-four hours’ 
immersion in farina, er which they are quickly dried. 
8110. Marine Encine Governors, J. Sample.—Dated 4th August, 1876,— 
(Not proceeded with.) 

The pitching of the vessel gives motion to a suspended F yaya) 
which operates a small slide valve which regulates admission 
a — governing the motion of the throttle valve. To prevent too 
great » the lum is extended above the point of — 
sion, and carries a sector operating multiple gearing governed or chec 
by a fly or fly-wheel. 
oat. he Furnaces, D, Hoey.—Dated 4th August, 1876.—(Not proceeded 


This ~ an in causing the waste gases to be 
mixed with air, w to the interior of the furnace 
through perforations mated | ro ry A. head itself or in the Star anne 
— the tunnel head being closed by adamper. The 
been acted w oon by the air, are aon in an igni soniition > ¥~4 

stoves or boilers to be heated. It also relates to a mode of maintaining 
the lower outer a of a last furnace cool, and for conducting the 
vapour arising from the cooling medium away from the tuyere room. 
This consists mainly in a jacket with inlet and outlet water pipes. It 
further relates to passing the air over a layer of chloride of calcium before 
it goes into the heating stoves. 
$118. Serrrarnes, H. Pearceand W. H. Douglas.—Dated 41h August, 1876. 

This consists in forming solitaires with double bac yy so that the 
solitaire when unclasped still holds the front plate in the article to which 
it is attached, so that it cannot be lost. Ph ge | studs and double : solitaires 
are also made so that when d to 
the glove or other article to which it is Stheshed. 
3115. Bert a ryt &. ee —Dated 4th August, 1 

This consists of ‘oa one end of 

unched as to leave og ont the other end are punched correspond- 

g slot holes. In each end of the strap to be ae oo Joos 4 — oe on a, 
and the hooks of one of the above plates 
one plate thus enter the holes in the other, and pan Bene over re aan Be 
the fastening. 
3116. Packixe onsae anv Crates, B. Fulton.—Dated 6th August, 1876,— 

with. 

mie re tes to atent No. 4014, 1875, and to pa cases or crates 
which may be folded up when not in use, and consists in a form of stra 

placed a: on each of the outer bars of the frames, and made wi 
eyes or loo} h which the pieces of the re to those 
on which t oa are — pass and are held. It also consists in stiffen- 
ing the case with angle fron bara, ‘ 
$117. Borrte Sroprers, 7. Lewis.—Dated 5th August, 1876.—{Not pro- 

with, 


This Sage ng a loose internal cylindrical r with a circumfer- 
ential groove carrying an india-rubber ring by ich it is made tight in 
the bottle neck ; a hole is e through the p Air of the stopper, and a 
stem passed through it and valves og A on each end thereof, so that 
with a#rated liquors the valve stem may be first pushed in, and the 
allowed to ae and then the stopper drops in, and the Mquor may 
poured out. 

3118. Exevatixo Liquips, J. B. Van Oosterwick.— Dated Sth August, 
1876. 


two tubes of differ- 
each 


in 








Bows aes | ~e 4 





* Into the water of a well, for how rye are 

ent diameters extended to any height above the well; the water in 
of these will rise to the pmopedany bw A pump is connected to the larger 
tube and the water = out. This water may be used to drive a 
motive engine from whence it is to flow into the ‘Sy ate tube to keep 
their levels the same, the surplus flowin my | away. this arrangement, 
instead of cen emer, bang wer to pump the water p. 4, the bottom of the 
well, that water is ght by means of the two tubes close to the pump- 
ing apparatus and kept at the same height by pom back into the 
smaller tube part of the water exhausted, meanwhile using the water 

umped out asa Criving power.” Two sheets of drawings show how the 
Sreqcing is to be attain 
$120. Briwues, G. Green.—Dated 5th angen, } 1876.—(Not proceeded with.) 

Instead of ang pote Fee age — = ed to each end of the 

for the side straps to rough, a couple o; g8 are em) 
end, each cou ple being fixed ed respectively to the ends of a Gen am | 
in the outer yt of the re: ak of the swivelling bars carries 
ring fixed opposite to and nearly in the same level with the top rag on 
the same bar. By this arrangemen’ t the reins and straps are so 
that the loop tates he tonal tomes to taghaneed, and the gag caused to 
press in the o way. 
$123. Reversie.z Taste Ciotn, J. W. Gray.—Dated 5th August, 1876.— 


with. 

Gsonien the cloth is made with a waterproof facing of damask or 
other pattern, this facing being applied to the back of 
ta , or other fabric in use {or table cloths. The cloth may thus 
be waterproof side upwards for meals and with the ornamental side 
upwards ordinarily. 
$124. Gas Exnavster, G@. Robdertson.—Dated 5th August, 1876.—(Not pro- 

ceeded with.) 
This relates to apparatus for exhausting means of jets of 


steam. In one form of the exhauster - orifices mop ny & steam jets are 
in an annular form encircling the pipe os ae Sree are oor 


hausted. In another form the » motive fluid tted through a small 
nozzle having a conical re; 6 plug at the ae of the smaller end 
of a ta) = ae pce fed fitted into a cylindrical box, into which the 
gas to 


— tec Vary J. T. Coulthard.—Dated 5th August, 1876.—(Not 


wi 

The valve and seating are of the ..nnular form, so that steam escapes 
from the inside and outside the ; onneane of the valve as soon as it 
lifts ; the valve is provided with over! ps on which steam acts 
when the valve commences to lift, by which nee ee is caused to rise higher to 
give free outlet for the steam. The valve = pam > on below the 
pa through a tubular box containing a coil spring which is passed over 

the spindle and fixed there, the 7 
from the outside by a nut key which passes through a cap at the top of 
the safety valve case. 
$127 Provision Cases, B, W. Spiller.—Dated 5th August, 1876.—(Net 


proceeded with.) 
This is for an easier means of open: ing pope meat or food tins, and 
rlapping oy bag he mhich, — 


consists in making the tins hy ony an ove: 
tin box lids for othe: BP penser y fits easily over the box 
round the bottom edge of the lid and on the box, 
the strip being longer by 


tin is then soldered 

leaving a small piece of the strip projecting, 

this piece than the circumference of the box. By means of a 

pincers the stri ay be torn off by ‘catching hold of the projecting 

piece, the object being to obtain the contents without spoiling the boxes. 

$129. Parer Boxes rrom Putp, W. F. Tindel.—Dated 5th August, 

1876.— Void, patentee having neglected to file a specification in pursuance 
of the conditions of letters patent. 

This has reference to patent No. 1649, 1878. The boxes are dried on 
a eS ay Pp Soi, = with discs on their 
upper en xes g with edges 
smokestack is double, and is fitted with throttle valves. Some = of 
a g apparatus are heated by steam. boxes after coming from 

ese stoves are col on a machine consisting mainly of a spindle on 
which the box is and dies Fa aye why shee 3 colour brushes, 








spin 
hich are brought against the diff ofthe boxes. The boxosare 
penpals gy ate wen three ry 
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3186. Storrers ror Borries, @. J. C. Rushworth,—Dated 8th August 
1876. 


This relates to those bottles which have inclined planes formed on the 
outside of the necks for securing stoppers inside the necks adjustably, aud 
consists in forming the stopper with a nozzle which fits into the neck of 
the bottle and upon which a cork seating is fixed. Arms extend down 
the outside of the neck and the bottom ends are attached to a ring, lugs on 
which engage with the inclined surfaces, so that a turn of the ring pulls 
the stopper down tight. The ring is so fastened on that the stopper 
cannot be laid aside and lost or broken. 

3137. Cooxine Urensits, W. M. Brown,—Dated 8th August, 1876. 

This consists in forming a down the side of the cooking 
utensil, such as a saucepan, down which the vapour from boiling water 
and articles being cooked is from near the lid to the bottom, and 
over the fire into the stove chimney, so as to avoid — in the room ; 
the articles so made being only suitable for use over closed stoves. 

3139. Horsesnoes, J. Upton.— Dated 8th August, 1876. 

The object of this is to make a shoe which may be fastened on without 
nails. In one form part of the shoe is pointed to the other and held in 
place by an adjusting screw across what is ordinarily the open end ; ears 
are forced on the shoe which cant a little inwards, and to the front part 
of the shoe is hinged a light flap piece with a small stud in the upper 
part. The two back ears are made to carry a light metal strap, the ends 
of which are rivetted thereto. When the shoe is in place on the hoof the 
screwed tie, which connects the open ends of the shoe, is tightened, and 
the flap piece, and strap all grip the hoof simultaneously, the stud 
in the hin frout piece bearing on the strap, so that it cannot move. 
Wearing pieces are attached to both hind and front of the shoe. 
$157. Travetune Tramways, J. 4, Mays —Dated 9th August, 1876.— 

(Not procerded with.) 

This consists in furnishing the road and traction wheels of vehicles 
with a series of se} ted blocks, plates, or “trams” jointed together 
and forming a belt round the wheel, and moving with it. 

8140. Umprecias anp Parasois, J. Gruyer.—Dated 8th August, 1876.— 
(Not proceeded with.) : 

The object is to facilitate the flow of the water in the fabric when 
umbrellas are placed vertically to dry. A perforated and grooved drop 
tube is placed over the end of the stick, partly outside and partly inside 
the umbrella. This forms an outlet for the water within the umbrella; a 
current of air is blished to facilitate e tion, aud the grooves pro- 
vide an easy flow for the outer water. 

3146. Tose Fexuce Exrracror, W. Bow! er.—Dated 9th August, 1876.— 
(Not proceeded with.) 

A screwed spindle with a head and spring arms is passed, compressed 
into the tube ferule, on the remoter side of which the springs open the 
arms and cause the recessed head to engage with the ferule; a base or 
frame is placed against the tube plate and a nut on the spindle; and by 
screwing the latter on the ferule is withdrawn. 

8148. Ammonia, J. Swindells and R. L ter.—Dated 9th August, 1876. 

This consists in utilising waste gases from blast furnaces. These gases 
and the cyanogen combined with them are conveyed, in some cases, in 
tubes under steam boilers to generate steam. The inventors inject super- 
heated steam in the tubes containing the gases and cyanogen, either 
befvre or after they act on the steam boiler; the steam, gases, and cyano- 
gen thus combined are passed through incandescent fuel, and the vapours 
thus formed are condensed to produce am sonia. 

3149. Raiway Brakes, W. Thomas.—Dated 9h August, 1876.—{ Not pro- 
ceeded with.) 

This refers to continuous brakes, and consists in the use of right and 
left-hand screws and nuts to correspond on the ends of the brake straps. 
A drum is fixed on each of the axles of the vehicles, and by means of these 
the screws may be made to rotate in either one or the other direction, so 
that the brake blocks are applied or taken. 

3153. Wixpino Tareaps, W. Halbert.—Dated 9th August, 1876.—(Not 
proceeded with.) 

This relates to the winding of thread or yarn from hanks, reels, or 
bobbins, vpon hollow cylindrical or slightly tapered cops or cores made 
of paper, and to machinery for winding the cops or pirns, the construc- 
tion of this and the mode of working it being generally the same as 
hitherto, but with numerous modifications in minor details, including a 
mode for stopping when the thread breaks. This consists mainly of a 
bell-crank lever mounted loosely and resting on the stretched thread 
between the screw and raising tension bars. When the thread breaks 
the lever drops, the vertical arm becomes engaged in the slot of a hori- 
zontal reciprocating lever, which it stops. 

3156. Economisine Furr, J. A. Gibbs.— Dated 91h August, 1876.—(Not 
proceeded with.) 

This relates to an apparatus consisting of a plate of iron formed to 
cover or close a portion of the bottom or fuel area of the fire-grate or 
furnace, and with a back of an inclined shape, closed at the top and pro- 
vided with apertures for air admission into the fuel at the back. This is 
to occupy the back portion of the fire and fire-grate area, because the 
heat produced by the fuel at the back part of the fire passes up the 
chimney. 

3159. Surrortine Stockinos, H. B. Newton.—Dated 9th; August, 1876.— 
(Not d with 

This tes to a suspender to avoid the evil effects of impeded blood 
circulation caused ordinary garters, and to avoid the discomfort of 
these, and ‘ists in a suspender which has at its lower end a form of 
toothed buckle clasping the upper part of the stocking. The upper end 
of the suspender is provided with a hook to take into one of a series of 
holes made in a waist band or belt. 


—, Treatinc Tin anv Terne Scrap, C. Madge.—Dated 9th August, 
6. 











The object is to remove the metal coating from scrap tin and terne 
plates in an economical manner, and relates to a method of doing this by 
lacing the scrap in a rotating cylindrica] barrel mounted horizontally. 
ereury and coarse grit are Bes) in the barrel with the scrap, by which 
the of tin on the latter is i and an igam made. Steam 
may be turnell into the barrel as heat and water expedite the 
; t..e tin may be recovered from the mercury in the usual manner 


process 
and the used as scrap. 
3165. Tyre Maxine Too.s.—Dated 10th August, 1876. 





This relates to tho manufacture of raised type, and consists in treating 
countersunk dgvices or Jetters engraved ona plate by making the plate 
into a mould and taking a cast therefrom, and in forming a matrix 
therefrom }y electro-metallic deposit in the usual manner and 
t in the matrix so formed. 30 in coating the face of plate with 
solder, so that after device is engraved the plate so treated will, on 
submitted t@ heat, cause the solder to flow, and a more thorough - 
gamation he plate and its raised device to be secured. Several other 
processes described. 

— Sewine Macuine Neepves, H. Lomazx.—Dated 10th August, 1876.— 
‘ot - 

The shanks are of uniform diameter for all numbers, and the side of 

the needle nearest the shuttle is in a line with the shank. 


3169. Treatine SiticaTEs or Copper, NicKEL, &c., S. Pitt,—Dated 10th 
August, 1876 

This relates to the wet treatment of silicate ores of copper, &c., and 
consists in treating the natural silicates of the form of Cu O SiO, HO 
with a strong acid, which displaces the silica and produces a soluble salt 
of the metal. The resultant hydrate of silica is also soluble. This silica 
is separated by dehydrating it at a dull red heat, the heat not being such 
as would d Pp the tallic salt, whilst the silica is dehydrated. 
The latter being non-insoluble is precipitated when water is added. The 

pitate of silicais then decanted and filtered and washed, the whole of 

e metallic salt being separated. 
$170. Treatine Sewace, J. Millar.--Dated 10th August, 1876.—(Not pro- 

ceeded with.) 

This consists in passing ipwe or discoloured water through a series 
of contiguous tanks filled wi o—_ and sand, lime and sand, &c., the 
contiguous sides of the tanks being perforated. 
$171. Rauway SicNauine, J. W. Wood, W.H. Shakespear, and W. P. 

Thomson.—Dated 11th August, 1876.—( Not ecded with. 

This refers to patent No, 8772, 1875. In each signal box an instrument 
is placed which may, at will, bring a subsidiary rail in electric connec- 
tion with one pole of a battery, and bring the main rails in connection 
with another pole. An electric bell or battery is placed on each engine or 
vehicle, and one pole of this battery is in communication with the rails. 
An e driver or guard is enabled by these means to communicate 
with other enginemen and guards or with a signal box, while the passage 
of a wire brush attached to locomotives, over the subsidiary rail or bar 
above-r tioned, pl tes an electric circuit, and, according to the 

Pp of the sig , rings or not the bell on the locomotive. 
3174. Arracnina Kyoss, J. H. Faulkner and J. H. Starling.—Dated 11th 
August, 1876.—(Not proceeded with ) 
A disc, bushed and tapped, is secured to the back of the rose. The 
ble knob is attached in the ordinary manner, and the spindle being 
screwed, the kuob and rose are screwed on to the spindle by means of the 
ta plate on the rose and up to the face of the door. The rose 
may be then screwed to the door, the knob is thus adjustable to the 
spindle and the door. 
wag 5 Rene TaMPico AND Bristies, H. J. Haddan.—Dated 11th 

This relates to machines for preparing material for brushes, and consists 
in a set of three rotating friction ers, the surfaces of which are 
flexible and placed over a series of radiating springs. The peripheries of 
these holders are placed close enough together to cause tbeir flexible 




















surfaces to form flat friction surfaces to which the material is carried by 
endless bolts, and so presented to and forced between the holders that 
about half its length projects therefrom and is acted upon by metallic 
combs making about 200 strokes per minute, which mix and clean the 
material or stock. Sonte modifications are described. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE Bears were bard at work to-day in Birmingham. The effort to 
bring down prices was almost universal. Buyers declined to purchase 
freely on anything like the terms which makers could alone accept. 
There was not a striking indisposition by the vendors of most of 
the pigs made out of Staffordshire to try and meet buyers’ require- 
ments; but to go the length of buyers’ demands they declared 
themselves utterly incapable without ruin. Consumers, therefore, 
held off, and only very little business was done. 

Finished iron, though easy as to the bulk of the iron upon offer, 
was still regulated in the open market by £9 for marked bars, and 
£9 12s, 6d. for the bars of the Earl of Dudley. The leading 
marked bar firms still decline to take less, At the same time there 
were numerous offers of bars. at various prices, from £9 down to 
£6 10s. The bulk of the business which has recently been done in 
other than first-class brands has averaged from £7 to £7 10s, 
Sheets, singles, were plentiful, at £8 5s. up to £10 and £11 for 
superior qualities, Certain merchants were still pressing the 
market in the matter of gauges, desiring to buy the thinner gauges 
at the quotations of the thicker, but their success was very limited. 

All-mine pig iron of the Spring Vale brand was to be had at 
£3 15s., but other descriptions of all-mine were firm at from £4 5s. 
to £4 10s., £4 5s, being the more general quotation. The quota- 
tions relating to the bulk of the foreign iron offered were mostly 
nominal, 

Staffordshire cinder iron was quoted from £2 12s. 6d. to £2 15s., 
though minimum Opregend were procurable at £2 10s, Part-mine 
iron ranged from £2 15s. up to £3 15s., according to the quan ity 
and quality of the mine used in the mixture. Shropshire and 
Staffordshire cold blast iron was still quoted at £5 10s. 

Ironmasters are prepared to accept ordersupon quarter-day terms, 
whatever they may be, but neither hardware manufacturers nor 
exporting merchants are on their part forward to accept the condi- 
tions. Ironmasters believe that merchants who do a large foreign 
business have good specifications to distribute so soon as the prices 
are fixed, and that it will not matter whether prices are dropped 
or upheld ; that the orders to be distributed will be placed at the 
rates which may prevail. Exporting merchants, however, declare 
themselves comparatively bare of orders for any iron but galvanised 
sheets, for which a few have come in from certain continental 
markets, together with some additions on Wednesday from certain 
South African markets. 

The unprofitableness of current business receives confirmation 
almost daily. The Chillington Iron and Coal Company have just 
issued their report. Therein they say, ‘* This is the first occasion 
since the formation of the company on which your directors have 
met the shareholders without being able to declare a dividend. 
The longer hours of work, and the lower rate of wages paid on the 
Continent of Europe, combined with political questions, have 
restricted foreign orders, and have even interfered with the home 
trade, while the high productive duties in the United States have 
closed to us a most important market, Wit the view of workizg 
up some portion of the produce of our mills, your directors have 

1 the ture of heavy iron edge tools, and they 
are well supplied with orders. In consequence of the unfavourable 
condition of affairs, the directors and managing directors have 
returned to the company the sum of £1700 of the remuneration 
due to them for the past year.” 

A petition has been filed for the liquidation of the Darlaston 
Steel and Iron Company, and it will come on for hearing on the 
14th of April; but the directors announce that they hope to make 
arrangements whereby the winding-up shall be averted. 

Numbers of the best ironworkers are being discharged from week 
to week. Notices for the discharge of fresh batches of men expired 
on Saturday night. Amongst other instances where this took 
_ may be mentioned Lord Dudley's well-known works at 

und Oak, What is known asthe New Forge stopped on Thurs- 
day night, and something like 150 men will be thrown out of 
employment for an indefinite period as a consequence. It is hoped, 
however, that the other parts of the Round Oak Works will remain 
in operation, 

In July, 1870, there were 110 furnaces in blast. Now there are 
only just over one-half of this number in operation, and others 
are being blown out. The forges are not turning out one-quarter 
of the quantity eng sae a few years ago. 

On the lst of May furnace coal was reduced from 13s, to Ils, 
per ton (its present price), and colliers’ wages were lowered from 
4s. to 3s, 6d. per day. Wages can go no lower under the present 
agreement between masters and men in the central portion of the 
Staffordshire coal-field. 

The reduction in the wages of the miners of the Tamworth dis- 
trict has been effected without a strike. The notices expired on 
Saturday, and the t of reduction asked was 74 per cent. on 
contract prices, and 5 per cent. on day work. The great majority 
of the men have agreed to accept the reduction in wages rather 
than have their working hours extended. 

Other Warwickshire miners are prepared to resist a notice for 
a 10 per cent. drop, and have asked the help of the Central Com- 
mittee of the National Union, 

The nail forgers of Bromsgrove, who for eight weeks have been 
out against a drop of 10 per cent. in their wages, determined, at an 
open air meeting on Tuesday, not to resume in sections even for 

ose masters who are alleged to be willing to pay the full list 
price of 1875 ; but to remain out, and to resume altogether so soon 
asthe masters all round withdrew the notice against which the 
strike was being continued. 

The nut and bolt unionists have been holding a conference 
during the week in Birmingham, but the proceedings have been 
mostly talk laudatory of combination. 

Owing to a dissolution in partnership several of the partners 
have retired from the Birmingham Patent Iron and Brass Tube 
Company, Smethwick, and the Imperial Tube Company, Gas- 
street, and two of them have, with their late manager, Mr. Theo- 
dore Turley, entered into partnership, under the title of the 
Auchor Tube Company, and will on the same business at the 
works in Gas-street hitherto occupied by the Imperial Tube Com- 
pany. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE occurrence of the Easter holidays has hindered business in 
the iron trade during the past few days, nor is it likely that work 
generally will be again res to the full extent until the end of 
the week. In iron for export —— there is very little doing. 
Merchants seem to be hanging back in the hope that the quarterly 
meeting of the trade, to be held next Tuesday, at Middlesbrough, 
will more definitely shape the course of events, and furnish more 
decided prognostics as to the future. There was certainly an iron 
market held on Tuesday of this week, at Middlesbrough, but for 
all the business done, both makers and merchants might as well 
have been taking a holiday. Very little iron changed hands. 
Prices were nominally the same as last week, but, if anything, 
they were a trifle weaker. No. 1 was done at 46s., and No. 3 at 
42s, net, and some parcels of No, 4 have changed hands at 39s, 
per ton. 

The reductions of wages now either accomplished or pending, in 
the iron and coal trades, hold out a prospect of iron being pro- 





duced a shilling or two per ton cheaper than at present; but this 
circumstance can only yield a very tempora’y and partial relief to 
pig iron makers, who are week by week being compelled to lower 
their quotations in order to meet the inexorable demands of the 
competition that offers from all parts of the country. It is with 
great difficulty that Cleveland is now able to hold her own, but 
heretofore she has succeeded in doing so, and even something 
more, in the face of a keen rivalry from the other iron-producing 
districts, and at the present moment the exports of iron to other 
centres of that industry in Great Britaiu are larger than they have 
ever been before. 

Notice has been given by the blast furnace owners of the-North 
of England of their intention to reduce the wages of their men by 
10 per cent. The highest wages now earned by blast furnacemen 
in Cleveland is about 5s. 6d. per day. The full amount of the 
advance they have received since 1871 is about 25 per cent. Of 
that some 20 per cent. has already been taken away, so that the 
threatened reduction of 10 per cent. now pending will bring them 
below the average of 1871, when wages were considered to take a 
fair normal range. 

With reference to finished ironworkers, there is also a prospect 
of a reduction. The employers connected with the Board of Arbi- 
tration gave notice a week ago of their intention to terminate the 
existing wages agreement at the end of three months, with the 
view of their claiming a reduction of wages should trade in the 
meantime fail to improve. Two or three days afterwards the 
accountants employed by the Board of Arbitration published their 
report as to the quantity of iron produced by the firms connected 
with the Cleveland district, and the net average realised selling 
price for the past quarter. The general tenour and effect of the 
report is most discouraging. It shows that the total weight 
of rails invoiced for the three months ending 28th February, 
by all the firms attached to the Board, was only 7232 
tons, as compared with an average of 70,000 tons or 80,000 
tons per quarter a few years ago. The average net price 
realised for rails was £6 2s. per ton, as compared with £6 10d. 
for the previous quarter; of plates, the total quantity manufac- 
tured during the quarter has been 51,830 tons, being an increase 
of 5600 tons on the quantity produced for the preceding quarter, 
but the price, £7'2s. 3d., has decreased during the quarter to the 
extent of 1s. 2d. perton. The quantity of bars produced during 
the quarter has been 18,114 tons, and the average net price 
£6 19s. 1d.; while the quantity of angles yielded has been 17,487 
tons, at an average price of £6 11s. 9d., the total quantity of 
finished iron produced during the quarter being 94,664 tons, 
and the net average realised price of the whole £6 18s. 3d. 
The most noticeable and the most serious feature of the 
report is the remarkable declension in the quantity of iron rails 
produced, A few years ago, the make of rails in Cleveland was 54 
to 60 per cent. of the whole finished iron prodaced, but during the 
past quarter rails have only formed about 8 per cent. of the whole. 
It is doubtful whether the iron manufacturers would press for a 
reduction of wages on the results brought out for the past quarter, 
seeing that the average realised price is about 1s. 9d. per ton higher 
than in the November quarter; but before anything definite can 
be done in the matter, the report for the current quarter will be 
available, and it is quite on the cards that on that report a more 
substantial improvement will be apparent. 

The annual meeting of the shareholders of the Darlington Iron 
Company has just been held at Darlington. I gave some figures 
from the report in my last week’s communication. Upon the 
fzures Mr. Dodds, M.P., the chairman, commented, remarking 
that, small as was the balance of £2527, he had no doubt the 
Chancellor of the Exchequer would be glad if at the end of the 
current finaneial year he could show as good.a result. The com- 
pavy was now taking orders for shipbuilding iron, but the results 
were not so satisfactory as they should be. It was proposed to 
ask Mr. Barningham for some modification of the origizal contract 
for the purchase of works, on account of which £72,000 were still 
due. A shareholder asked if the directors would be willing, in 
the depressed condition of trade, to refund some part of 
the £12,000 they had received for management during the past 
four years ; but to this the chairman demurred, pointing out that 
it was in times like these that the labours and responsibility of 
directors were most severe, 

A general movement for an increase of wages has recently been 
going on amongst the men employed im the shipbuilding yards on 
the northern rivers. On the Tees, the shipbuilders claimed an 
advance of 10 per cent., and failing to obtain it, they strack work 
on Saturday last. On Tuesday a conference tovk place between 
a deputation of the men and Mr. Richardson, the chairman of the 
Employers’ Association. The latter held out very little hope of 
the advance asked for being conceded, and the men at a meeting 
afterwards calied, decided to consider the matter at a full confer- 
ence to be held in a few days. On the Tyne, the Boiler and Ship- 
builders’ Association have applied to have the wages of the men 
employed in the repairing of ships and boilers advanced from 6s. 
to 8s. per day, being an increase of about 33 per cent. It is hardly 
necessary to add that the employers have firmly and somewhat 
indignantly refused to grant the application. 

On Saturday last the accountants appointed to take out the net 
realised selling price of coal in the county of Durham for the four 
months ending the 28th February, presented their report to a 
joint meeting of the Durham Coal-owners’ Association and the 
Durham Miners’ Association, held at Newcastle. The price of all 
qualities and kinds of coal for the four months was stated to be 
5s. 3 97d. per ton, which, under the provisions of the sliding scale 
just introduced, will bring about a reduction of 74 per cent. 
in the miners’ wages, which now stand at an average of 5s. 04d. 
per day. This reduction came into operation on Monday last, but 
at some collieries it will not be imposed until Monday next. It is 
interesting to note that the —— price now realised for coal in 
the county of Durham is within 1d. per ton of the average price 
realised in 1871, so that the relation of prices to wages current in 
that year has been all but re-established. 

In the finished iron trade there is little or nothing new. An 
order for 1000 tons of rails for the North-Eastern Railway Com- 
pany has been placed with the Darlington Iron Company, but 
otherwise no contracts have been issued of any moment for the 
last few days. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is no improvement to report in the condition of the iron 
trade of this district, and the general complaint is that things were 
never so bad as they are at present. There really seems to be no 
legitimate inquiries of any importance whatever in the market, 
and although in some quarters buyers may profess to be waiting 
for the result of next week’s quarterly meetings, the present state 
of the trade may be more correctly described as arising from an 
almost entire absence of business. At Manchester, on Tuesday, 
the usual weekly meeting was as devoid of animation as it could 

ssibly be. The attendance was extremely small, and the few 

uyers who were present apparently had no requirements to supply, 
so that, although there were offers at very low prices, but few sales 
of any importance were reported. 

So far as Lancashire iron is concerned there seems no possibility 
of doing business at present, owing to the ruinously low prices at 
which north-country iron can be bought here. There are a few 
inquiries in the market, but the local makers will not sell at the 
prices which are now offered for Lancashire iron, as they would 
prefer to blow out their furnaces altogether rather than submit to 
the reductions which 8, aged by the competition in 
Middlesbrough brands, evidently expect. Consequently they are 
still for the most part working on old contracts, and there is really 
no new business doing on which to base quotations of any practical 
value ; nominally, however, prices remain the same as those last 
given, as makers refuse to accept less, and for delivery into the 
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Manchester district No. 3foundry may be quoted at 56s. to 57s., 
and No. 4 forge at 54s. to 55s. per ton, less 24 per cent. 

There is no change to notice with regard to the very small quan- 
tity of Lincolnshire iron which is being sold in this district, and 
quotations for delivery here remain at about 58s. per ton for 
No. 3 foundry, and 57s, for No. 4 forge, less 24 per cent, 

Makers are still asking about the same as last week for Mid- 
dlesbrough iron delivered into this district, and their quotations 
range about 51s. 6d. per ton for No. 3 foundry; 50s. 9d. for No. 4 
foundry, and 49s. 9d. for No. 4 forge, but merchants and jobbers 
= offering for less money when there is any chance of effecting 
sales. 

There have been a few more inquiries for finished iron owing to 
the opening of the shipping season, but these have not, as yet, 
resulted in any new business of importance, and generally, the 
manui‘actured iron trade continues very dull. So far as prices are 
concerned there is no material change to notice, Staffordshire 
bars delivered into the Manchester district being quoted at 
£6 17s. 6d. to £7 per ton; and Middlesbrough, Lancashire, and 
Sheffield done at £6 15s. to £6 17s. 6d. per ton. Middlesbrough 
puddled bars delivered here are quoted at £4 15s. per ton. 

The coal trade generally continues in a very unsatisfactory con- 
dition, for not only is business bad, but the prices which can be 
obtained are so low that there is little or no return from the sales, 
and colliery proprietors in many cases are laying off some of their 
mines altogether for the summer. The temporary stoppage of the 
pits during the past week, in consequence of the holidays, has 
helped to clear away some of the stock which had been accumu- 
lating in wagons on the colliery sidings, but the demand for coal 
shows no improvement. The requirements for best coal are 
naturally gradually falling off wlth the warmer weather, and 
common coal continues a drug. For the better sorts of burgy 
there is a firm inquiry, but the inferior descriptions are difficult to 
sell. Slack continues scarce, with an upward tendency in price, 
advances of 31. and 6d. per ton having this month been made at 
many of the pits in South-West Lancashire, and consumers who 
are not prepared to take round coal find it difficult to place their 
contracts for slack even at an advance upon present prices. Good 
a bar at the pitis still quoted at 9s. 6d. to 10s. 6d. per ton ; 
Pemberton four-feet, at 8s, 6d. to 9s.; common coal, 6s. 6d. to 
7s 6d.; burgy, 5s. to 5s. 6d.; and slack, 3s. 9d. to 4s. 9d. per ton 
according to quality. 

The shipping trade continues very dull, and for the few orders 
that are in the market there isa keen competition, and very low 
prices have to be accepted to effect sales, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the local iron trade the week has passed over rather quietly, 
and, as is usual at the termination of the quarter, sales have been 
on a limited scale. Pig iron has been pretty well maintained in 
value, nevertheless, with the exception of a few brands which con- 
tain a good deal of cinder. In merchant iron there has been no 
general change, although some interest has been evinced as to the 
reduction which was announced as having been declared by 
the Butterley Company towards the end of last week. Sir John 
Alleyne on the part of the Butterley Company denies that they have 
made any general reduction, and characterises the announcement 
as being “‘unauthorised.” Of the amount of authority necessary 
in such cases 1am unable to speak, but I am bound to state that 
the prices given as those of the Butterley Company by the local 
paper which Sir John thus contradicts’ were perfectly accurate. 
The paper, however, was in error in stating the reduction to be 
general ; because, I understand, it had not been announced by cir- 
cular, but merely by special letters to certain customers. The 
prices, as mentioned in my last week’s report are, bars at the works, 
Derbyshire, £8 per ton ; bars at Sheffield, £8 10s.; plates, £9 10s. ; 
sheets, £9 10s ; girders, £9 to £20, according to section, and deck 
plates, &c., in proportion. At the time of writing I have not 
heard of any further change in any direction, whether in manu- 
factured or merchant irons, but I should not be surprised, from 
what I am told of the current underselling by “‘special quotations,” 
to hear of alterations in that direction. Whilst on this part of my 
subject, I may state that the Sheepbridge Company have just gone 
into the merchant branch, and will doubtless push it as times 
mend, under the energetic management of Mr. J. Stores Smith. 

A good deal has been written of late as to the remarkable success 
of our foreign and American competitors—so much in fact, that it 
is a most welcome circumstance, from our point of view, to be able 
to chronicle anything in the opposite direction. Such an oppor- 
tunity now appears to have presented itself, and, mirabile dictu / 
the matter has occurred in the United States. In announcing the 
fact, the Jron Age, New York, says:—‘‘Those of our manu- 
facturers who have been congratulating themselves so long on 
the supposed.fact that English iron had been driven out 
of our market, and would not in, for the present at least, 
be seen in this country, will not gratified. to hear the report 
‘that the entire contract for cotton ties for the present year has 
gone to England. This is a very large order, averaging about 
24,000 tons a year, the iron being 5-16 by No. 18 by I1ft. long, 
with a buckle that costs about 4 cents, the iron being blacked. 
The price is stated to be 2°50 dols. per 100 lb., including weight of 
buckles, delivered at any Atlantic port or up the Mississippi or 
Ohio, or at Nashville. Where there is any profit in this transac- 
tion, or where there is cost, we fail to see. The duty on cotton 
ties is 35 per cent., and if it is attempted to introduce them as 
hoops the duty is still 1j centsper pound. We have several times, 
in referring to this English competition in our markets, suggested 
that this competition would be in the highest class of merchant iron 
and in certain grades of pigs. Vessels are often glad to carry the 
latter free as ballast, and the prices in these higher grades of 
merchant iron, such as hoops, fine sheets, plates, &c., have been 
so low abroad that it might be possible to sell them in competition 
with our iron.” ‘There can be no doubt that these comments are 
to a certaiz extent undeniably true, and, in any case, the incident 
is one which must tend to inspire English ironmasters with much 
more confidence in the future than they have latterly possessed. 
The price named is certainly very low when the duty and freights 
are taken into consideration. It is probable that the successful 
house is a North Staffordshire firm, although there is at present 
no definite information in that respect. 

I hear that the silver and electro-plating concern carried on here 
by E. Round and Son, Limited, has been sold by the company to 
Messrs. Harrison Brothers and Howson, cutlery manufacturers, 
who will carry on the plating business also. 

On Thursday last a liquidation petition was filed at the Sheffield 
Court by Mr. Joshu« Beddard, of Rock-street, Sheffield, iron mer- 
chant and commission agent. Mr. Beddard was the agent for 
several Derbyshire and Yorkshire pig iron firms. 

There is no change to report in connection with the steel rail, 
spring, or general steel trades, nor, in fact, in the railway trades 
generally. For files, saws, and edgetools there is now a very steady 
inquiry, partly on home and continental account, but to a very 
considerable extent on orders from Australia, India, and the Cape. 
I am informed, I may say, that a leading local house has once more 
obtained a renewal of its yearly contract with the largest of the 
Indian railways for edgetools and other sundry hardwares of that 
class, The same firm has had the order on many previous occa- 
sions, and, doubtless, values it owing to its rather bulky propor- 
tions. 

In the cast steel trade a good deal of interest is naturally felt as 
to the employment of steel for shipbuilding in place of iron. There 
is even now a better trade doing in this line on account of the Tyne 
and Clyde houses, and the busi will undoubtedly be greatly 
developed before long. Much interest also attaches to the forth- 
coming trials of the steel or steel and iron armour-plates, which 
have been specially prepared by Charles Cammell and Co., of the 
Cyclops Works, Sheffield, for the Admiralty. 





The report of Messrs. Martin, Hall, and Co., Limited, silver 
manufacturers and electro-platers, is of rather more interest than 
usual, inasmuch as the directors state their agent in Australia is 
doing well in that colony, and will doubtless secure a valuable con- 
nection there in time. The dividend declared is at the rate of 10 
per cent., with £4 8s. 6d. per share bonus, 

At the annual meeting of the shareholders of the Whittington 
and Sheepbridge Coal Company on Thursday last, the proceedings 
lasted seven hours, and severe charges were freely bandied about 
both by directors and shareholders. The accounts showed a heavy 
loss on the year’s trading. 

A meeting of the unfortunate Shirland Colliery Company in 
connection with the South Yorkshire Miners’ Association, was also 
held on Thursday at Sheffield, and was not very satisfactory in its 
proceedings. The report could not be produced because the audi- 
tor had not finished his work, so that an adjournment for three 
months wasmade. Mr. Alderman Moore, Sheffield, the chairman, 
reproached the miners for not having supported the directors, 
saying that the men at Shirland Colliery had tried to get all out of 
it they possibly could, and so far succeeded that their wages were 
80 to 100 per cent. over those of the district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market was closed on account of the holidays from 
Thursday till Tuesday, and there is therefore less than usual to be 
said with reference to its course this week. A few more furnaces have 
been put out of blast as the result of a strike of furnacemen, but 
as the stocks are comparatively large, this is not expected to 
exercise any appreciable influence upon the market. The total 
number of furnaces blowing just now is 108, against 118 at this time 
last year. In Messrs. Connal and Co.’s Glasgow stores the stock 
of pig iron amounts to 129,200 tons, and the additions during the 
past week have been both few and small. 

In the warrant market on Thursday last, business opened firmly 
at 53s. 6d., advancing to 53s. 10}d., fourteen days, but subse- 
quently slackening, and closing quietly at 53s. 74d. Oa Tuesday 
there was a strong market, with a fair business from 53s. 9d. cash 
to 54s. 2d. month open. Business opened on Wednesday at 
54s, = one month fixed, and there was a fair turn over up to 
54s. 3d. cash and 54s. 5d. month fixed, but at the close 54s. 3d. 
month fixed was accepted. To-day (Thurs:lay) is a general holiday 
in the city, and there is consequently no market. 

Prices of makers’ iron have continued firm, this fact, together 
with the slight improvements in rates in the warrant market, 
being attributable in some degree to the heavier exports of 
pig iron abroad. Langloan No. 3 has declined 6d; Carnbroe 
No. 1, impreved 6d.; Monkland No. 3, declined 6d.; Clyde 
No. 1 improved 6d.; and Dalmellington No. 1, improved 6d. 
The quotations of the principal brands are now as follows :— 
Good marketable brands, f.o.b., at G'asgow, per ton, No. 1, 55s. 6d.; 
No. 3, 52s.; Gartsherrie, No. 1, 61s. 6d.; No. 3, 54s. 6d.; Coltness, 
No. 1, 65s 6d.; No. 3, 55s. 6d.; Summerlee, No. 1, 60s. 6d.; No. 3, 
54s. 6d.; Langloan, No. 1, 62s. 6d.; No. 3, 54s. 6d.; Carnbroe, No. 
1, 57s. 6d.; No. 3, 53s. 6d.; Monkland, No. 1, 56s.; No. 3, 52s.; 
Clyde, No. 1, 56s. 6d.; No. 3, 52s.; Govan, at Broomielaw, No, 1, 
56s.; No. 3, 52s. 6d.; Calder, at Port Dundas, No. 1, 62s.; No. 3, 
54s. 6d.; Glengarnock, at Ardrossan, No. 1, fi0s.; No. 3, 54s. 6d.; 
Eglinton, No. 1, 56s. 6d.; No. 3, 52s. 6d; Dalmellington, No. 1, 
55s. 6d; No. 3, 52s. 6d.; Carron, at Grangemouth, No. 1, 65s.; 
No. 3, 64s.; ditto, No. 1, specially selected, 70s.; Shotts, at Leith, 
No. 1, 62s. 6d.; No. 3, 55s. 6d.; Kinneil, at Bo’ness, No. 1, 56s. 6d.; 
No. 3, 52s. 6d. 

The shipments of pig iron from Scotch ports during the week 
ending the 31st ult. amounted to 10,241 tons, being an increase of 
712 over those of the corresponding week of 1876. The imports of 
Middlesbrough pigs at Grangemouth for the week were 3810 tons, 
showing a decrease of 995 as compared with those of the corre 
sponding week of last year. 

Orders for manufactured iron come forward very slowly, and 
ship-plates are almost the only article in demand. Pipe makers 
and ironfounders, however, continue well employed, and the ship- 
ments of iron manufactures from the Clyde are heavier than usual. 
Last week’s exports embraced four locomotives and tenders, valued 
at £4563, jute mill machinery £2800, and pipes £345, for 
Calcutta; pipes £4626, castings £1797, for Bombay; railway 
sleepers £1942, for Valentia; nailrods £600, and sundries £700 
for Shangai ; and for other places £1000 worth of pipes, £1900 
bars, £1000 castings, and £1800 miscellaneous artic’e:, 

The coal trade remains quiet, but hopes are entertained that the 
reductions in the miners’ wages now being made will give a mea- 
sure of relief. There is a better p Hoes | for coals for foreign 
shipment, and though good orders are taken at slightly reduced 
rates, no change has taken place in the circular quotations, The 
f.o.b. prices per ton are as follows :—Households, 7s. 3d. to 9s.; 
steam, 9s. to 10s.; splint, 7s. 6d. to 8s. 3d; main, 63. 9d. to 
7s. 3d.; and smithy, 13s. 6d. The above remarks accurately 
describe the condition of the trade at the moment all over the 
country, east as well as west. 

Since last week a number of fresh notices of reduction of 
miners’ wages has been given in Lanarkshire and Ayrshire as well 
asin Fifeshire and Clackmannanshire. Such notices have been 
posted up at the collieries at Hurlford ; at Messrs. William Baird 
and Co.’s pits in the Dalry and Kilbirnie districts ; and also at 
Messrs. Merry and Cuninghame’s pits in the same places. The re- 
ductions made by Messrs. Baird and Co. at their Kilsyth pits are, 
surfacemen, ls. per week; shift men, 2d. to 3d. per shift ; miners, 
coal and ironstone, 6d. to 9d. per day, the wages of the latter now 
ranging from 3s. to 3s. 6d., and in some few cases 4s. per day. At 
Kilsyth, and also at the Coltness Iron Company’s mines at New- 
mains, near Wishaw, the men were idle for one or two days, but 
they have now accepted the reductions and returned to their 
work. On Saturday last the Shotts Iron Company gave the 
miners in their employ intimation of a general reduction of 5 per 
cent., allowing them, however, the option of working an extra half 
hour per day, which would be equal to no reduction, and made the 
hours sixty per week. Almost all the men have accepted this pro- 


the furnacemen came out on strike, and on this account all the 
furnaces at the works—five in number—had to be put out of blast. 
This action on the part of the furnacemen threw a number of 
colliers, labourers, and other workmen out of employment, and 
has thus caused no small loss to the latter as well as to the firm. 
Application was afterwards made on behalf of the firm to Sheriff 
Birnie, at Hamilton, for warrants to eject about thirty of the 
furnacemen from their dwelling-houses, which are the property of 
their employers, and the Sheriff, after hearing parties, granted 
warrants of ejectment, to take effect within five days. 

Throughout the counties of Fife and Clackmannan notices of a 
10 per cent. reduction of wages have been posted at the collieries. 
At a meeting of the Executive Board of the Local Miners’ Associa- 
tion, Mr. Cook, the secretary, read a letter by Mr. Connal, of 
Burntisland, on behalf of the employers, stating that the present 
condition of the market required even a larger reduction than 10 
per cent; but that the coalmasters had restricted it to that 
amount in the hope that trade would soon improve. Mr. Connal 
also stated that he would be glad to submit to the masters any 
proposal the men might have to make. It was resolved to ask the 
masters to hold a conference with the representatives of the work- 
men on the subject ; but since then Mr. Connal has written that, 
before a conference takes place, the men should furnish the em- 


a conference desirable. The reduction will bring the wages of the 
miners down to about 3s. 9d. per day. 





The colliers in the Maryhill district have submitted to a reduc- 





posal, and are now at work. The reduction of wages at Mr. Colin | 
Dunlop and Co.’s Quarter Ironworks, near Hamilton, was to have | 
come into force a few days ago, but before the expiry of the notice 


ployers with a statement of the grounds upon which they consider | 


| 





| be applied for two years), 


tion of 6d. im day. Mr, Macdonald, M.P., addressed a large 
meeting of the men of this district a few days ago in Glasgow, In 
the course of a long speech, the hon. gentleman said that in every case 
the inflowing of more capital into the coal and iron trades had led to 
an inflowing of more men, and with the influx of men there came a 
corresponding reduction of wages. Since 1872 they had had more 
money thrown into the trade, in virtue of the high price of coal, and 
larger sums had been made by employers, than had been done for 
the last thirty years. Holding that there were far too many men 
employed in the mines at present, he said the clear course to be 
taken was that all the young men should find employment in other 
positions. He had no doubt they could find more profitable em- 
ployment thay in the mines, where they were only receiving 2s. 6d, 
or 3s, a day, and only getting four days’ work a week. His advice 
to every young man, though there were 20,000 of them, was to 
leave the mines at once, and distribute themselves over other occu- 
pation, and were this done, the plethora of production would 
cease, and matters would right themselves. 

The ironworkers in the Clyde shipbuilding yard, who were 
refused an advance of wages, have resolved not to strike ; but the 
shipwrights, to the number of 3000, came out on strike on Wednes- 
day, for an increase of a penny per hour in their wages. The 
masters held a meeting in the course of the afternoon, and resolved 
to still resist the demands of the men, who also held a meeting 
later on and reiterated their resolution to fight out the question. . 
In recent contracts which have been entered into by the masters a 
strike clause has been introduced, under which the operation of 
contracts during the course of a strike is suspended. This, it is 
thought, will enable them to successfully contend with the men. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE past week has been one of such a holiday character that 
very few details of business have to be recorded. 

In the matter of coal, there has, of course, been a considerable 
falling off in output as well as export, and prices, without falling, 
have still, it must be admitted, a greater tendency to that course 
than to the other. The ruling rate of prices for well-known 
samples, delivered at Cardiff, has been as foliows :—Rhondda best 
double screened, 10s.; single screened, 9s. 6d.; Rhondda, No. 3, 
9s. 3d.; small, 7s.; Llantwit, 10s. 6d. to 11s.; Little Rocks, 9s. 3d, 
As for small steam, the difficulty is to dispose of it at any price, 
and in the neighbourhood of most of the pits it is being tipped in 
great quantities. One is reminded by this fact of the state of 
things which existed in Wales prior to 1873-4. Then, as now, 
small was a drug, and many a huge tip was to be seen with the 
grass growing over it. When the reaction came, and good times 
set in, these tips were readily bought up. 

I have several times of late called attention to the growth and 
improvement of Newport, Monmouthshire. I see that some of 
the northern and one of the Cardiff firms are now to be repre- 
sented there. Stephens, Kendrick, and Mawson, of Newcastle-on- 
Tyne, and W. Y. Edwards, of Cardiff, will have branch establish- 
ments at this thriving port. 

A difficult mining effort has been brought to a satisfactory close 
at Gellygaer, by the owners of the Top Hill Colliery. A long 
time ago they struck into a fine seam of coal, but being unable to 
ventilate it. gave it up. Afterwards it was decided to sink another 
shaft at a distance of nearly 300 yards from the first, and after 
sinking to a certain distance a heading was driven, and with such 
accuracy were the plans worked, that last week the men struck 
into the seam. One might safely say that in 99 such attempts 
out of 100 the result would have been a failure, taking faults, 
&c., into consideration. 

Notices have been freely issued during the last few days to iron- 
workers and colliers both in Monmouthshire and in Glamorgan- 
shire. At present there does not appear any sign of decided or 
united action on the part of employers, and the impression is 
gaining ground that most of the notices are only given to enable 
coalowners and ironmast rs to work by the day to day contract. 
This is now the case at Ebbw Vale. 

The iron and steel works have not been brisk, New orders are 
slow in coming in, and the holidays have interfered considerably 
even with the execution of those in hand. I hear of one or two 
being placed, and atolerably good one of 10,000 tons was, I believe, 
obtain: d during the last week. 

The new Great Western Station at Cardiff is now nearing com- 
pletion, and reflects so far highly upon architect and builder. 

At Sirhowy the alterations at the blast furnace now in course of 
repair are being push: d on with vigour. 

Negotiations for the leasing of the deep pit at Nantyglo, Barnes 
and Co., are in progress, 

The Gwladis colliery at Pengam has been stopped. 

An arrangement has been brought about with the colliers of the 
Llynvi and Tondu Company, and work has been resumed, 








THE progress of the Sutro Tunnel is now very rapid. At the 
measurement on the 22nd February it was found that 101ft. had 
been made during the week, the total length being 16,136ft. A 
considerable quantity of hot water is flowing from the tunnel. 
Two new passenger cars, to carry twelve men each, have been 
placed on the track. During the first week of February the header 
of the Sutro Tunnel was advanced 90ft.; the second week, 80ft.; 
the third week, ending on the 22nd, 101ft. through the heart of 
the mountain, where, at times, the rock is of extreme hardness, 


Soutu Kxnstneton Musgeum.—Visitors during the week ending 
March 31st :—On Monday, Tuesday and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,267; mercantile marine, er | 
materials, and other collections, 2194. On Wednesday an 
Thursday, admission 6d., from 10 a.m, to 5 p.m., Museum, 
1066; mercantile marine, building materials, and other collections, 
52. Total, 4,579. Average of corresponding week in former 
years, 15,377. Total from the opening of the Museum, 16,143,058. 
Patent-otfice Museum, 398%. Total, from the opening of the 
Museum, free daily, May 12th, 1858, 3,664,064. 


CoaL AND COLLIERS.—On Saturday last the accountants ap- 
pointed a few weeks ago, on behalf of the masters and men 
respectively, presented to the Durham Coal Trade Association their 
report as to the net average realised selling — of coal through- 
out the county for the four months ended February 28, which they 
have found to be 5s. 3°97d. per ton. This figure represents a 
decline of 5d. per ton in the selling price of coal since the month 
of August last, and will entitle the coalowners to a reduction of 7 
per cent. in the wages of underground men. This reduction wil 
accordingly come into operation either today or next Monday, 
according to the pay arrangements at the different collieries. The 
earnings of some 30,000 miners will thus be reduced from an 
average of a fraction over 5s, per day to 74 per cent, below that 
figure, and it is interesting to notice that the effect of this reduc- 
tion will be to bring the wages of miners generally down to the 
level of 1871, and in some cases below it. It is no less curious to 
note that the average realised price of all descriptions of coal 
raised in the most important and productive of our English coal- 
fields is now within a penny per ton of the average realised price 
of 1871, which was found at 5s. 2 63d. op ton ; but while wages 
and prices will now run pretty much on all fours with that datum 

riod, the cost of production in other items than underground 
abour has been so largely increased by the operation of the Mines 
Bill of 1872, and other adverse influences, that the coalowners 
generally are in a Ney beg = worse position now than they were at 
that time. Having been brought down to the minimum fixed 
under the sliding scale, the wages of Durham miners will not be 
brought any lower during the currency of that scale (which is to 
however much prices may vary in the 
interval. 
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THE WATT ROOM AT HEATHFIELD. 

No one familiar even with the outlines of the life of 
James Watt can fail to recollect his workshop at Heath- 
field—the “classic garret,” as it has been well called. 
Though many have heard of it, few have seen it. Happily, 
it has never been made a “show place” of, and, indeed, 
for many years it was well-nigh forgotten—we might 
almost say unknown, except to a very few, mostly persons 
living in the neighbourhood, and upon whom the words 
“ Heathtield” and “Soho” exercised the same fascination 
as does “Stratford” upon the mass of mankind, To Mr. 
Smiles belongs the honour of re-discovering—we might 
almost say—this apartment, and his account of it in the 
“ Lives of Boulton and Watt” was to many the first intima- 
tion of the existence of the room. Mr, Smiles wrote from 
personal observation, an advantage which we ourselves 
Le not enjoyed, so that we must see with the eyes of 
others. His account is supplemented by an engraving 
from a sketch by the late Percival Skelton. Against that 
drawing we have of course no adverse criticism to utter, 
but the opportunity having presented itself of giving to 
our readers an engraving from a much larger and more 
detailed water colour drawing by the late W. C. Aitken, 
we could not hesitate to take advantage of it. Mr. Aiiken 
superadded to artistic talent of no mean order an un- 
bounded enthusiasm for James Watt, partly perhaps because 
he was a fellow-countryman, and partly because they had 
both made Birmingham the home of their later vears, The 
original has been placed at our disposal by the fortunate 





possessor, Mr. Samuel Timmins, F.8.A., of Birmingham, to 
whom we are already under obligations of a similar kind. 
Watt removed to Heathfieid, which he built for himself, 
in the year 1790, and he continued to reside there almost 
uninterruptedly for thirty years, or until the close of his 
life in 1819. Annexed to the house, in the back yard, he 
built aforge,and upstairs in bis “garret” he fitted up a work- 
shop, in which he continued to pursue his mechanical studies 
and experiments for many years. The room is literally a 


garret, at the south-east corner of the house, well lighted | 
at its further end, as our illustration shows, by a long low | 


window, looking out on to the pleasant grove of trees by 
which the house is surrounded. The filial piety of the late 
Mr. James Watt, the son of the inventor, would not per- 
mit anything to be touched, and when the former removed 


to Aston Hall, and Heathfield was let to strangers, the | 


garret was locked up, and it was a stipulation that no 


access should be had to that particular room. When Mr. | 


Smiles visited it, it had only been swept out once. Every- 
thing lay very much as Watt had left it. The piece of iron 
he was last employed in turning lay in the lathe. The 
ashes of the last fire were in the grate, the last bit of coal 
was in the scuttle. The Dutch oven was in its place over 
the stove, and the frying-pan in which he cooked his meat 
-—for Mrs. Watt hated the sight of his leather apron and 
soiled hands consequent on his garret work—was hanging 
by its accustomed nail. Under the window was placed a 
lathe, on which the workman’s tools Jay loosely scattered 
as the unfinished work was interrupted. On one side of 
this stood one of the copying presses, and a damping box 
lined with tinfoil. On the other side of the lathe were 


suspended, neatly strung together, memorials of his visits 
to Paris, in the form of business or visiting cards; and 
close by them, in cases, were mathematical instruments 
“made by James Watt, Glasgow,” and which seemed only 
to have been kept as memorials of the less peaceful days of 
his earlier life. Immediately behind were the two “ like- 
ness lathes”—one for producing busts, the other for 
medallions—the ingenious machines on which he spent so 
many hours in the declining days of his life, which he so 
constantly mentions in his letters, and which Chantrey, 
among others, travelled to Heathfield to see. Near these 
were his father’s account books, with particulars of his 
charges as a shipwright; and not far from the workman’s 
stool, which was Watt’s usual seat, was a half emptied 
canister of snuff—indicating, let us hope, that he was not 
altogether without his favourite solace at those times when 
the martinet Mrs. Watt had captured the more conspicuous 
snuff-box. On every side were cabinets and shelves, all 
labelled, some apparently in Watt’s own hand, according 
to the uses to which they were put— wheels,” “ drills,” 
“ optick instruments,” and all the numerous requirements 
of his well-fitted workroom had their separate places— 
while, in a corner of the room, was a cabinet which was 
devoted to less useful matters, and which contained 
amongst other things, as the label states, “ sea-horse tooth 
and other little things.” Much of the space on the shelves 
was taken up by small plaster models, several from the 
antique. By the side of these stood many of the produc- 
tions of his sculpture-producing machinery, among them 





notably, a delicate and artistic medallion profile of his 


TARE WATT ROOM AT HARKATHFIELD. 


friend Dr. Priestley. In one place was a model of the 
| governor; in another, one of the “ parallel motion,” and in 
a little box, fitted with wooden cylinders, mounted with 
| paper, and covered with figures, was what we suppose to be 
a model of his proposed calculating machine. 

But we will let Mr. Timmins himself speak. In a 
paper on “ Boulton and Watt,” contributed by him to the 
Archeological Section of the Midland Institute in 1872, 

|and published in its Transactions, he thus gives his per- 
sonal impressions :— 

‘‘ Fortunately for some few favoured eyes, that quiet room has 
remained sacred since the old man’s death, more than half a 

| century ago. To open the door and look upon the strange relics 
| there is to stand in the very presence of the mighty dead. Every- 
| thing in the room remains just as it was left by the fast failing 


hangs dusty on the wall; the last work before him is fixed unfinished 
in the lathe, the elaborate machines over which his latest thoughts 
were spent are still and silent, as if waiting only for their master’s 
hand again to waken them into life and work. Upon the shelves 
are crowds of books, whose pages open no more to those clear, 
thoughtful eyes, and scattered in the drawers and boxes are the 
notes, and memoranda, and pocket-books, and diaries never to be 
continued now. All these relics of the great engineer, the skilful 
hanic, the student of sci , Telate to his intellectual and 
public life ; but there isa sadder relic still, An old hair-trunk, 
carefully kept close by the old man’s stool, contains the childish 
sketches, the early copy-books, the grammars, the dictionaries, the 
| school-books, and some of the toys of his dearly-beloved and bril- 
| liant son Gregory Watt. Such relics are too sacred for mere 
| prying eyes, and must ever be regarded as most marked and touch- 
ing proofs of the tenderness and love and sorrow of the great and 

| old man, The house of Petrarch at Arqua shows his chair 
| and books and study undisturbed ; the Tribune at Florence pre- 
| serves the relics of Galileo’s genius—the telescopes through which 





hands of the octogenarian engineer. His well-worn, humble apron | 


| ‘the Tuscan artist viewed’ the stars from ‘ of Fiesole ;’ the 
| relics of Shakespeare are enshrined at Stratford, and those of 
| Burns at Dumfries ; to Copenhagen the studio of Thorwaldsen has 
| been removed, and is preserved exactly as he left it at his death 

in Rome ; and it is most greatly to be desired that these great and 

priceless memorials of the genius of James Watt may become a 

public trust to his adopted town and final home, and be preserved 
| for ever for the future pilgrims to the shrines of industrial heroes 
| and ‘ real benefactors of the world.’ ” 
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The Kinematics of Machinery: Outlines of a Theory of Machines. 

By F. Revteavx, Director of and Professor in the Koéniglichen 

Gewerbe-Akademie, Berlin. Translated and edited by ALEX. 

B. W. Kennepy, C.E., Professor of Civil and Mechanical 
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Science Lectures at South Kensington: Kinematic Models. By 

Professor Kennepy, C.E. London: Macmillan and Co. 1876, 

CONCLUDING NOTICE. 

Tue scope of the Kinematics of Machinery has now, we 
hope, been fully explained, and we proceed to offer a few 
critical remarks upon the work as a whole. There can be 
no question that Professor Reuleaux has given to the 
world something which it did not possess before, but we 
do not think that his book will enjoy popularity—we 
mean, of course, in the sense in which, for instance, 

tankine’s and Willis’s books are “ popular ”—at all events 
in its present form. In the first place, it is about twice 
the size it need have been, being spun out to an inordinate 
length, partly by wearisome repetitions, but principally 


by still more wearisome digressions. Here isan instance : 
— Formerly the fundamental idea of alteration or exten- 
sion was improvement, a word which says much in itself 
of the nature of the process. Now, on the other hand, 
we have a direct production of new things, a sudden 
sree Seo te being of so far complete machines. We 
see the beginnings of a perception which will some day 
apparently be universal among those who have to do 
with all classes of machinery. Upon this growing sense 
I believe that our polytechnic machine-instruction should 
|act with increasing certainty. The nature of men’s 
talents meanwhile remains as a whole unaltered. The 
idea must be developed in each individual afresh, 
microkosmically from its beginning onwards; for this 
reason, and also because incomplete solutions may still 
| be real solutions, the existing antagonism between pair- 
| and force-closure will never become quite extinct” (p. 241). 
| The author then goes on to contrast “the unrestrained 
| power of natural forces, acting and reacting in limitless 
freedom, bringing forth from the struggle of all, &c. &c.,” 
| with the “untamable Cyclops.” He winds up the section 
| thus :—“ Wise restriction creates the State, by it alone can 
| its capacities receive their full development ; by restric- 
| tion in the machine we have gradually become masters 
| of the most tremendous forces, and brought them com- 
| pletely under our control.” Referring to the primitive 
| wheel of the Tyrolese and Swiss mountaineers, he says :— 
|“ The water dashed and eddied against its blades in 
| vehement force-closure.” We come upon this kind of 
| writing continually. Your German delights in it, as 
furnishing evidence of the writer’s Geist, but most English 
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réaders will agree in regarding it as a real hindrance to 
obtaining a knowledge of the author’s system. Kinematics 
is.a.severe study, and it is possible that Professor Reuleaux 
may have introduced such passages as we have mentioned 
with the view of lightening the book. In our opinion, it 
has just the opposite effect. Indeed, after a very thorough 
examination of the work, we are convinced that the more 
speculative portion might well form a separate work, to 
be called, “The Origin of the Machine,” or, “ The Philosophy 
of Invention.” Many of the author’s theories are exceed- 
iagly ingenious, well worked out, and in the main pro- 
bably quite true. Some parts of the book remind us of 
Babbage’s “Economy of Manufactures,” not so much in 
the mode of treatment as in the similarity of the questions 
discussed. Put into the form we have suggested, they 
would, we are tolerably sure, have attracted a certain 
amount of attention from a small but appreciative circle 
of readers, who are unwilling, and perhaps unable, to 
master the author’s theory of kinematics. It is to be 
noted that when a German author translates an English 
book he seldom gives a translation pure and simple. It is 
generally “adapted,” or, to use the far more expressive 
German word, “bearbeitet,” so as to suit the taste of 
German readers. We are by no means sure that Professor 


Kennedy, if left to himself, would not have done some- | 


' 


thing of the kind (he admits that he has done a little by 
way of excision); and in his preface he recognises the 
fact that to many readers “some sections of the work 
may appear unnecessary, as referring to opinions or com- 
bating conclusions of which they have scarcely heard, and 
the erroneousness of which they are perfectly ready to 
admit.” It is very questionable whether Professor 
Reuleaux’s book was worth translating in extenso. It 
needs compression to suit English tastes and habits of 
ps It is dull and heavy—langwetlig the Germans 
wi say—and is totally lacking in that netteté which is 
the. distinguishing characteristic of some of the French 
treatises on mechanics. 

A fault we have to find with the translation is the 
a occurrence of rank Germanisms, and we venture 
to think that it has been done, not wisely, but too well. 
Not only do we meet with German forms of expression, 
but we get such words as “ machinal,” “intensive,” “ yield- 
ingness,” “machinofacture,” “unkinematic,” “linkage,” 
“ pitch-angle,” and a host of compound words which have 
a strange and foreign look, Here, for instance, is the 
enunciation of one of the author’s propositions :—“ In form- 
changing machines the work-piece is a part or the whole 
of a*kinematic link, and is paired or chained with the tool 
by s0 arranging the latter that it itself changes the 
original form of the work-piece into that of the envelope 
ie ay to the motion in the pair or linkage em- 
ployed” (p. 495). It is necessary, of course, that one 
should master the nomenclature of a subject, and we would 
give reasonable freedom to an author in this respect, but 
it adds greatly to the student’s difficulties, and bas a re- 
pellent effect, if the nomenclature be pedantic and foreign, 
as we venture to think is the case with that adopted by 
Professor Kennedy in his translation. The passage just 
quoted enshrines a very curious and interesting truth, but 
it might, we believe, have been expressed in plainer 
language. I¢ is tolerably certain that if the translator had 
been content to clothe the author’s thoughts in his own 
language, instead of troubling himself to stick so closely to 
the original, he would have been more intelligible. This 
is abundantly clear from the difference in style between 
the translator’s’ Preface and the author's introduction. 
Proféssor Kennedy is, however, not quite free from the 
vice Of using big words, and in one of his lectures at South 
Kensington he says:—“First, there is the perfectly 
general study of machinery, technologically and teleo- 
logically.” ~ How many of his hearers understood the word 
“ teleologically.” we should like to know. 

We may here state briefiy that the second book at the 
head..of this notice is, as its title implies, devoted toa 
popular explanation of the splendid series of mechanical 
models:shown by essor Reuleaux at the recent Loan 

jentific Instruments at South Kensington. 


Oa Scien 

It is to speak too highly of the manner in which 
they “were exeeuted, and of the philosophical mode of 
arrangement and classification. The enormous inferiority 
of our Own exhibits of educational mechanical models was 
pa ES 

There are a few slips of the pen in the historical parts 
of the work which it may be well to point out. At page 
172, the author refers to “ Blenkinsop’s toothed-rail, and 
those of the Liverpool and Manchester Railway, Brunton’s 
revolving legs - » a8 examples of attempts to make 
up for the supposed want of “adhesion” in the early 
days of railways. The rails on the Liverpool and 
Manchester Railway were perfectly smooth. Brunton’s 
legs were not “revolving;’ the author is perhaps con- 
fusing that ingenious contrivance with Chapman’s 
engine. We cannot agree, p. 260, that if the universal 
joint “is to be named after its inventor, it should be 


— 


specification. There is, therefore, no inconsistency what- 
ever in Muirhead’s statement that Watt was in correspon- 
dence with Boulton on the subject of the patent up to 
July 22nd of the year above named. At p. 602, reference 
is made to Bickler’s “Theatrum Mechanicum Novum,” 
said to have been published at Nuremberg in 1762, This 
should be “Theatrum Machinarum Novum,” published at 
Cologne in 1662. Willis’s book is referred to as the 
“ Elements” of Mechanism on one occasion. We dissent 
altogether from the author’s explanation of the action of 
Thomson’s india-rubber tires for traction engines. He 
says, p. 236, “ Attempts have been made—as in Boydell’s 
traction engine—to carry with the machine at least a 
portion of a transportable element which could be paired 
with the wheel, all indicating the general tendency towards 
the limitation of force-closure. Thomson’s india-rubber 
tires have essentially the same object ; the inner side of 
the ring of vulcanised india-rubber, externally flattened 
upon the road, serves as a smooth uniform surface for the 
rigid tread to run upon—thus corresponding generally to 
the rail of the railway.” Then, in a note, he adds :—“ It 
was this action, unfortunately, the motion of the tread 
inside the tire, which caused the failure of many of these 
engines. The excessive wear which took place in the 
india-rubber made the cost of repairs enormous.” This 
| will hardly be accepted as a true account of the theory of 
| india-rubber tires. 

We may, perhaps, be charged with a want of apprecia- 
| tiveness, and it will be said that we have reviewed Pro- 
| fessor Reuleaux’s book “ unfavourably,” as the phrase goes. 
| We must clear ourselves from the possibility of any such 
accusations. ‘lhe Ainematics of Machinery is unquestion- 
ably a most valuable contribution to mechanica’ science, 
and great thanks are due to Professor Kennedy for the 
labour which he has bestowed in rendering it accessible to 
English readers. Nothing but the enthusiasm which he 
evidently feels for his subject could have sustained him in 
the real drudgery which translation always entails on an 
independent thinker. We have already expressed our 
opinion as to the probable influence of the book, which we 
think will be small. It would be quite possible to con- 
struct a handy text-book from the matter contained in 
this large work, and, by a severe treatment of the subject, 
produce something which would meet the wants of the 
ordinary student. As we have already said, it is somewhat 
diffuse in style—it is argumentative rather than didactic. 
Some portions are imaginative—occasionally, indeed, tran- 
scendental. But, in spite of all this, we can say with 
certainty that no mechanician, even of average capacity, 
can rise from the perusal of the Kinematics of Machinery 
without being conscious that he had received man 
new ideas, that he had been taught to detect hitherto 
hidden resemblances, and that he must part—reluct- 
antly, perhaps—with many of his old notions. But 
that he would suddenly recognise in Professor Reuleaux’s 
“kinematic notation,” “analysis,” and “ synthesis,” the 
long-felt want of his professional existence we do not for a 
moment believe. 











THE CHEMICAL SOCIETY. 
Thursday, March 15th, 1877. 
Professor ABEL, F.R.S., President, in the chair 

TuE visitors having been announced, and the minutes of the 
preceding meeting read and contirmed, the names of Messrs. Carl 

. V. Bach, H. Seicion, H. G. Thomas, J. H. Poland, and J. Y. 
Buchanan were read for the first time. Mr. Frank W. Young 
was elected after his name had been read the third time. 

The first paper, “‘On Isomeric Nitroso-terpenes,” by Dr. W. 
A. Tilden and Mr. W. A. Shenstone, was read by the secretary. 
After alluding to the former paper by Dr. Tilden on the same su 
ject, the authors describe the methods they now employ for the 
preparation of the nitroso-chlorides of the terpenes, and which 
consist in passing gaseous nitrosyl chloride into a well cooled 
mixture of the terpene with chloroform or with ordinary spirit, 
when the new compounds usually separate in the crystalline state. 
In this manner nitroso-chlorides have been obtained with the 
terpenes from both dextro and levo-gyrate turpentine oils, from 
oil of sage, and from oil of juniper. It is an important fact that, 
although all these terpenes differ widely in their action on polarised 
light, and in their other physical properties, yet the nitroso-deriva- 
tives obtained by the action of alcoholic on the nitroso- 

ides are without action on polarised light, melt at the 
same ao 7 and agree, apparently, very closely in their 
01 


rms. 

The nitroso-chlorides of that class of terpenes boiling 
175 deg., of which hesperidene from oil is a type, were 
also examined, crystalline compounds being obtained from hesperi- 
dene, oil of caraway, bergamot, and, with some difficulty, from 
essence of lemon. The nitroso-chlorides from the two first, when 
carefully heated in small quantities at a time, yielded crystalline 
nitroso-derivatives, although none could be obtained by the process 
found to answer so well with the terpenes of the first class, namely, 
treatment with alcoholic potash. The authors believe that this 
method will not only serve to discriminate the different isomeric 
terpenes, but also to show that a large number of the natural 
terpenes are merely physical isomerides, and not distinct chemical 
compounds. 

Professor Maskelyne said he was engaged in examining the 
crystalline forms of the substances described in the paper, but the 
investigation was not yet completed. He might say, however, that 
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called Cardano’s joint.” This question has been thoroughly | 
investigated by Professor Willis in the second edition of | 
his “Principles of Mechanism.” It is true that Hooke | 
was not the first to deseribe it, but he was certainly not | 
anticipated by Cardano, or Cardan, as we prefer to call | 
him, The date of Papin’s experiment of the condensation 
of steam ,in a cylinder fitted with a piston, was not 1696, 
as given at page 7, but 1690.. To assert, as Prof. Reuleaux 
does, that “the steam engine was invented” when Papin 
had made the suggestion above referred to, must, we sup- 
pose, be regarded as a mere flourish of rhetoric. We are 
profound disbelievers in Papin’s “first large steam 
cylinder,”. which was sent from Cassel to the Loan Exhi- 
bition. This and kindred questions were so fully treated 
in Tue Enerseer of May 19th and 26th, 1876, that it is 
unnecessary to refer to, them again here. The “ incon- 
sistency” in Muirhead’s “ Life of Watt” with regard to 
the date of the’ specification of Watt’s patent of 1784, 
alluded to on page 585, does not exist. The patent is 
dated April 28th, but the specification was not signed 
until August 24th; the date of letters patent, it should be 
remembered, being invariably anterior to that of the 





| employed to attack the zinc. 
| of maximum activity was obtained by depositing the copper from 


the crystals from the first group of terpenes, although at first sight 
they appeared very different, seemed really to belong to one and 
the same system. The crystals from hesperidene and caraway 
were very simple, and had very few faces to them, but he believed 
they belonged to a different system from the other group. 

The President having thanked the authors, Dr. J. H. Gladstone 
read a paper, by himself and Mr. A. Tribe, on the ‘‘ Preparation 
of Copper-zine Couples.” The object of the numerous experiments 
detailed in this paper was to ascertain the best formula for the 
preparation of the couple, and for this purpose it was necessary to 
ascertain the influence exerted, both by the ap em of copper 
deposited on the zinc foil, and also by its state of aggregation, the 
latter varying with the strength of the solution of copper sulphate 
The results showed that the couple 


a 2 per cent. solution of the sulphate in six successive depositions, 
if it was to be employed in the decomposition of water, or for 
preparing ethyl hydride from a mixture of alcohol and ethyl 
iodide. For dry couples, however, such as those used in the pre- 
paration of the organo-zinc compounds and similar reactions, one 
deposition from a 2 per cent. solution was found to be most effec- 
tive. The activity of these couples, from the results of experiments 
instituted with that object, was ascertained to be more than 1000 
times greater than that of pure zinc, This paper was illustrated 
by numerous experiments, 

The President said the authors had brought before them so many 
interesting results during the last few years in connection with the 





copper-zine couple, that their best thanks were due to Dr, Glad- 
stone and Mr, Tribe for the lucid and precise details they had 
given them that evening as to the best way of making the most 
effective couple. 

In reply to a question by Dr. Wright as to whether other copper 
salts had been tried for the preparation of the couple, and, if go, 
whether the conditions of maximum activity were the same, Dr, 
Gladstone said experiments had been made with other salts of 
copper, but not quantitatively, the object being to ascertain the 
best way of making the most active couple, so that copper sulphate 
was used as being most convenient, 

Mr, Kingzett said that Dr. Paul, who had used the copper-zinc 
couple for estimating nitrates and nitrites in waters, had found a 
great difference in the results obtained with couples prepared with 
solutions of copper sulphate of different strengths. 

Mr. E. Reiley then gave a short account of ‘“‘ Chromium Pig 
Iron.” A quantity of pig iron which has recently been made in 
Australia, instead of having the ordinary qualities of pig iron, was 
found to be exceedingly hard, and to present the appearance of 
the specimen exhibited. “The ore employed in the manufacture 
had been analysed in this country by six or seven different 
chemists, all of whom, with one exception, had overlooked the 
presence of chromium, which might perhaps be accounted for by 
the fact that the specimen of ore sent over contained but a mere 
trace of chromium. The pig iron from this ore, however, con- 
tained 6 to 7 per cent. of chromium, as might be seen from the 
analysis given of two samples :— : 





1, 2. 
Chromium 6-984 ee 6°287 
Carbon .. 4418 4°200 
Silicon .. 1460 ‘976 
Sulphur "102 207 
Phosphorus nil 055 
Iron _ 88°343 
Manganese 125 nil 


From this it could readily be seen that the relations between the 
amount of carbon and sulphur were quite abnormal. 

As some 1200 tons of this iron had been manufactured, it was 
important to know what to do with it. It had been stated that 
chromium plays the same as manganese in iron, but in experi- 
ments made to ascertain if this chromium pig iron could be substi- 
tuted for spiegeleisen in the manufacture of Bessemer steel, very 
unsatisfactory results were obtained, the steel b: up under 
the hammer. When mixed with one-half hematite, puddled, 
it melts with difficulty ; but although the chromium soon goes out 
in the cinder, the iron produced would not weld. 

The President said Mr. Reiley’s communication possessed con- 
siderable interest ; but he himself should have considered it very 
unlikely that this chromium iron would play the — of spiegeleisen. 
He had examined a specimen of the so-called mium steel, but 
had found a mere trace of chromium in it. It was possible, how- 
ever, that the chromium exerted a function in the production of 
the steel, but was eliminated at some stage in the process, so that 
it did not appear in the finished steel. 

Mr. Reiley,‘in answer to some remarks on the subject, expressed 
his —_ that the colour test, although it could be depended on 
for the determination of the amount of carbon in steel, was very 
untrustworthy when applied to iron, the determination of the 
carbon by combustion after removal of the iron being the most 
reliable. He had found that the chromium had dissolved with 
the iron during the ordinary treatment for analysis. 

Mr. C, E. Groves then read a “ Note on Gardenin,” by Dr. J. 
Stenhouse and himself. Gardenin was discovered by one of the 
authors some twenty years ago, in “‘ Dekamali gum,” an Indian 
drug, but the quantity obtained at that time was too small for 
analysis. Recently, however, they have obtained a larger i 
of the resin, and extracted the gardenin from it. It crystallises in 
deep yellow needles, which melt atabout 164 deg. C. andare somewhat 
difficult to purify. The results of the yses agree very well 
with the formula C; H; O02, which uires 61°86 cent, carbon 
and 5°15 hydrogen, whilst the numbers obtained by Fliickiger 
were 59°47 C, and 6'71 H. It is probable, however, that the speci- 
men he analysed, and which melted at 155 » Was con- 
taminated with a colourless = substance of low melting point 
present in the resin, and which is not entirely removed even by 
repeated crystallisation from spirit, The authors find when 
in is dissolved in glacial acetic acid, and carefully treated 
with nitric acid in the cold, that a red crystalline substance is 
formed which melts at about 236 deg. It crystallises in long needles, 
which are insoluble in water, and ost insolublein alcohol. As it 
is insoluble in dilute acids, but soluble in dilute alkaline solutions, 
from which it is precipitated on the addition of an acid, it has been 
provisionally named yardenic acid. The authors hope soon to be 
in ion of a large quantity of Dekamali gum, which will 
enable them to continue their investigation. A note on ginger was 
appended to this paper, in which it is shown that the resin in 
ginger when fused with an alkaline hydrate yields protocatechuic acid 

After the President had thanked the authors in the name of the 
fellows, the Secretary read two by Mr. M. M. P, Muir, the 
first of which wasan ‘‘ Additional Note on a Process for Estimating 
Bismuth Volumetrically,” in which the author gives a modification 
of the former process ; he 1 yt snany_porees the acid solution of bis- 
muth nitrate with excess of sodium acetate, disolves the precipitate 
of a slight excess of acetic acid, and titrates with a 
standard solution of potassium dichromate. The second paper 
was ‘On Certain Bismuth Compounds—Paft IV.;” in which a 
chromate of bismuth, 3Bi, O,,2 Cr O, is described as obtained 

the action of ahot potash solution on the chromate poe a ™ 

e formation of the compounds Bi,O,7H,O and Bi,O,#H, O, 
by the action of bismuthous oxide nn grey in a hot solution o 
potassium hydrate, is then considered, and it is also shown that 
the oxide Bi; O;, H, O, when dissolved in an acid and precipitated 
with an alkali, always yields bismuthous hydrates Bi, O, « H, O, 
whether the solution has been previously subjected to the action of 
reducing agents or not. The author concludes this part of his 
paper by discussing the formule of the six known hydrates of 
bismuth, There is an addendum on the action of potassium ferro- 
cyanide on bismuth solutions, from which it appears that, in 
presence of nitric acid, bismuth ferrocyanide Bi, 5 Fe Cy, is first 
produced, quickly passing, however, into the ferricyanide 
Bi, 5FeCy,, which in turn undergoes decomposition, with evolu- 
tion of hydrocyanic acid, 

The concluding paper, ** On the Determination of Urea by means 
of Hypobromite,” by Dr. M. Simpson and Mr. C. O'Keeffe, gives a 
description of a form of apparatus devised by them, of which it 
would be very difficult to give an intelligible account without 
reproducing the drawing which accompanies it. It does not seem 
to be so convenient for hospital practice, however, as that recently 
described by Dr. Dupré, 

The meeting was then adjourned until Thursday, the 29th March 
—the anniversary, The next ordinary meeting was on Thursday, 
April 5th, when Professor Nevil Story Maskelyne delivered a 
lecture “‘On the Discrimination of Crystals by their Optical 
Characters.” 














Society or Arts, CaEemicaL Secrion.—On Thursday, April 
19th, Charles W. Vincent, F.R.S.E., F.C.S., on “ Spontaneous 
Combustion in Factories and Ships.” 

THE Parent LAW AMENDMENT Bint. —At a meeting of inventors, 
patentees, and others interested, held at the Patent-office, Nassau- 
street, Dublin, on Tuesday, Mr. J. A. Fahie acting as secretary, a 
petition in reference to the above bill was agreed to, and ordered 
to be sent to Sir Arthur E. Guinness, Bart., for presentation to 
the House of Commons. 

Soctgty. oF ENGINEERS.—At the last monthly meeting of the 
Society of Engineers, the following gentlemen were balloted for 
and duly elected, viz., as members—Mr, John Johnson ; Lieut. W. 
H. Bixby, U.S. Army ; M. Jose 8S, Camacho, Mr, Alfred Le Grand, 
Mr. Robert Sutcliff, Mr. Joseph W. Wilson, jun,, and Mr. 
Frederick Pontifex. 
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“RASLWAY MATTERS, 


oe 
THE aividendlt hg Paris, Lyons, and Mediterranean Railway 
Company is officially «nounced at 11 per cent, per annum upon 
a share capital of £16,#00,000. 


A MODIFIRD pot sleeper is being tried on asection of the Central 
Pacific Ra , and is said to prove very satisfactory. The 
sleepers of circular concave plates, 16in. in diameter, with 
a saddle mpo te top in which the rail is set, much asin the ordi- 
nary chair, ” outer half of the saddle is cast with a plate or 
bed-piece, and the inner half is secured with bolts after the rail is 
in place. An iron cross bar connects the plates on — sides, 
the bar ig @ joint in the centre held by a bolt, with an elastic 
material im the joint. Elastic material is also placed between the 
rails and the bed-plates, 


y Commissioners in their third annual report issued 
y say it was hoped that the substitution of a special 
‘commissioners for the judges of the superior courts, 
@ duty of deciding complaints against railway com- 
i imposed, would cause many more applications 
f@ be made to enforce the Railway and Canal Traffic 
there were infringements of its provisions, and 
i¢ change seems to have had the effect anticipated, 
; been as many applications under that Act during the 
ice Septembe#, 1873, as there were between 1854 and 
Xt ihe number of cases, excluding those not yet 
the commissioners, was eleven, although 
all left for their decision, some of them being un- 
by agreement, 


oked and inexcusable strike of the Boston and Maine 
ended, says the Railway Age, in the complete failure 
, and more than fifty engineers, many of whom had 


NOTES AND MEMORANDA. 


THE average weight of 20,000 men and women, weighed at 
Boston, Mass,, was, men, 141°51b.; women, 124°5 lb. 

THE total quantity of ironstone raised in Cleveland last year is 
calculated at about seven million tons, 


AMMONIUM CHLORIDE is said to possess the property of harden- 
ing zinc considerably if added in a very small proportion to the 
melted metal. : 


THE annual cost of water for laying dust and for washing streets in 
the city of London for seven years is thus stated by Mr. Haywood. 
1870, £435; 1871, £406 11s. 1d.; 1872, £383 19s, 5d.; 1873, 
£444 1s. 2d., 1874, £572 15s. 8d.; 1875, £668 12s, 8d.; 1876, 
£1003 8s. 7d. 


A coral formation, five feet in height and six feet diameter at 
the upper, and two feet diameter at the lower end, has been found 
attached to the submarine cable near Fort Darwen, in Australia. 
Since this cable has not been in position for more than five years, 
the growth of coral must be considerably more rapid than has here- 
tofore been estimated by naturalists. ; 


ELLET first spanned Niagara river with his light bridge in 1848, 
the span being 759ft. Roebling’s bridge, in which Ellet’s old 
structure was used, so far as the materials would go, was completed 
in 1855. The span is 821ft., and its sustaining capacity has been 
estimated at 12,000 tons, The span of the Brooklyn bridge, from 
tower to tower, is about 1600ft. Its sustaining power will be about 
5000 tons, but no locomotive trains are expected to cross it. 


THE following is from an American paper :—‘‘ The advucates s 
the metric system have gained a material point in securing the’ 
enactment of a law in Massachusetts making it legal to employ the 
weights and measures of that system, By this law the old system 

















































































employ of the company for twen’ or 80, are} nd the new are put nearly on « level in the eye of the law, which 
to float about the country looking for work. No doubt | 8 & long step forward. It will take considerable time to bring the 
of them now wonders at his own and begins 


_ into 

e “ai 

Herr BENTE recently experimented on the composition of fir 

and poplar wood. He sought to test the correctness of ’s 
theory that pure fir wood is a definite chemical compound, to w 


he gave the name of | Penaness and that this substance, when 
treated with hydrochloric acid of a certain degree of concentration, 


eral use, but public sentiment is attracted to the 
organisation which c 5 is rapidly as could be 
ituation at the command of a man 
to him and his. A well-known 
managers should refuse toem 
has been urging an organisation 
ers, to in case of strikes; these are 
engineers should not eo 
Michi New Jersey, Dela 
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. a is split up into glucose and a new substance that he called lignose, 
alres dare pes ee on lew be oe a pe and to which he gave the formula, CisH,On. On treating the 
punisamen Ing € interruption o rave pared wood with hydrochlori id, according to th 

strikers, and the whole country is y | properly pee ss y “a tyne. fele . 


bes | aroused to down the 
arbitrary and monstrous power exercised by one irresponsible man 
over the transportation interest of the land. The Brotherhood of 
1 tive Engineers has done and can do a noble work in reliev- 
ing the needy among its members, Let it abandon its unnatural 
attempt to control the price of labour, and return to its original 
and praiseworthy purpose. , 


THE adjourned inquest on those killed in the Morpeth railway 
accident on the 25th of March was resumed on Tuesday before Mr, 
M. L. Cockcroft, coroner. The evidence of the fireman, 
driver, and the guard having been taken, the jury found ‘“ the 
deceased persons were, on the 25th March, 1877, killed at Morpetli 
by the engine running off the line, and that th 
consequence of a , we having got detach 
evidence to show ; andjthe jury recommend that the ) be re- 
duced to a low rate whilst passing round the at Mo 
The following is from the conclusion of Ca ler’s report on 
the accident :—Looking to the condition of the and of the 
permanent-way, and considering the evidence which I have re- 
ceived, Icome to the conclusion that the accident was caused by 
the leading-wheels of the engine in the first instance, and after- 
wards other wheels, having mounted the off rail at the joint on the 
outside of the curve, opposite the water tank. The end of the rail 
which still remains in the road is sufficient evidence that such was 
the case. The off leading-wheel of the engine could not so have 
mounted the rail if the joint had been perfect, with the fish plates, 
and the bolts and nuts all in their places. In order that the flange 
of the wheel could so mount the rail, it was necessary that the joint 
should have been in a defective condition, and that the end of the 
rail on the station side of the joint should, by a slight spring, so to 
speak, have made way for the flange to mount the middle of the 
rail in front of it. e fractured chair on the station side of the 
joint would allow of the required spring or movement in the rail 
behind the joint, and the absence of the fish plates would allow 
the mounting of the flange on te the middle of the rail in front. 
Under no other conditions could the accident have occurred in the 
way it did. It is evident that there must have been damage and 
destruction to the permanent way--including the loss of ‘the fish 
plates from the joint in question—before the engine of this train 
reached the water tank, and that such previous damage has direetly 
occasioned this serious accident. It would obviously be better if a 
deviation line could be constructed, to avoid the use of so sharp a 
curve on a main line traversed by the fastest trains between 
England and Scotland; and so long as this curve exists it is 
necessary to employ moderate speeds only in passing round it. 


A Moscow correspondent of the Z'imes sends a translation of 
Russian Decree, dated January 28th, from which we learn iH 
That no further Government orders for railway rolling-stock 
be given for the future. (2) The statutes of newly-projected 
railway companies shall contain provisions binding them (a) to pur- 
chase in ack the whole of their goods-wagon rolling stock, and 


directions given, Herr Bente found that the amount of glucose pro- 
duced was smaller than was required by the theory, and that the 
proportion of insoluble residue Hlignces) was toolarge, Results of 
the same tenour were obtained poplar wood, 

A CORRESPONDENT writing to the American Chemist on prescribed 
methods of decom water, says :—In Hoffman’s Manual, and 
doubtless in many © chemistries, directions are given for 
exhibiting the decomposition of water by sodium, the Sarena 
gas being collected in a tall, narrow jar by pushing pellets of sodium 
under its mouth with a wire gauze spoon, &c. In both cases I used 

y small bits of sodium. Having blown an expensive glass tube 
to fragments in my own laboratory by this process, and havibe, in 
the presence of a large class, blown into minute atoms, with 4 noise 
like thunder, a large tube and porcelain cistern, covering myself 

‘mortification water, and cutting gashes in my hand, I 
ly there is a risk in this ex ent, 


‘the Director-General of Statistics, Calcutta, has 
@ comparison of the rainfall in S 

e of sun — He pi 
that no uniform numerical exists between the ber oi 
pak gm | and the actual rainfall; secondly, that the ites I 
period of sun spots in the cycle is also the period of recurring 
deficiency in rainfall in Southern India; thirdly, that apart from 
any solar theory, the periods of deficient rainfall run in cycles of 
eleven years in Southern India with recurring maximum periods 
between ; fourthly, that these cycles coincide with cycles of sun 
spots, both reaching minimum in the eleventh, first and second 
series of year of Dr. Hunter’s cycle, both rising to maxitnum in his 
fifth series, ining again to minimum. Lastly, that the 
rainfall of the minimum period approaches perilously near the 
point which causes famine, but does not reach that point. Famine 
may be apprehended at the minimum period, but there is no 
sufficient evidence for predicting the recurrence of famine. 
The doctor offers no theory, he merely tabulates registered facts, 
and warns the public against accepting general inductions based on 
the meagre evidence of only sixty-four years, 


PROFESSOR GLADSTONE commenced on Tuesday, at the Royal 
Institution, a course of five lectures ‘‘On the Chemistry of the 
Heavenly Bodies,” astronomy is about the oldest of the 
sciences, and chemistry by no means a young one, it is only within 
the last twenty Pe a that any correct idea of the chemical com- 
position of the has been obtained. The history of 
the subject occu the whole of Tuesday’s lecture, In 1675 
—- showed = com: roe ge the rays of me : > 
an ° n, 1802, observed a spectrum obtain ry 
means of a narrow slit was crossed by dark lines, Fraunhofer, in 
1814, carefully mapped these ge oe ‘thas been shown 

u 


or of 
that though some of them depend @ yapour of water in 
the earth’s atmosphere, the large aie their origin in the 











also their {st, 2nd, and 3rd class passenger carriages, as well on 
first establishing the line as during its working ; and (b) to purchase 
in Russia ¢ll their locomotives, also on first establishing the line as 


sun itself. Experiments were shown trate the coincidence 
in position between of these lines, and in the bright- 
coloured rays given mast substances on the earth. These 
observations led Kirchhoff, 





well as dujing its working. The 1 ves and which ; in 1861, to propound the theory that 
have to by as obligatorily purchased in Russia shall be delivered on Pia rae cette rays ov all degrees of 
to the railway companies from orders which have already gibUity, osp posed of the 


= 4 " 
been made] up to that time by Government and partly by direct | S°POUTS of iron, sodium, 
order of thle railway companies from the Russian railway rolling- 


stock work|s, (3) Premiums at the undermentioned rates will be 


esium, and many other metals. 
The information obtained 4 that time by Janssen, Huggins, 
Secchi, Roscoe, and others indicated, many of the points 





being reserved for fuller treatment in future lectures. The various 
historical and theoretical points were illustrated by experiments. 


Dr. ©, WINKLER, of Freiberg, in a paper upon the resistance of | 
aluminium to alteration by atmospheric and chemical agencies of | 
change, makes the following observations :— Aluminium has always | 
been regarded as a metal but little resistance to exterior 
influence of change, and it would readily be attacked by both 
acids and ies. The relative cost of zinc, aluminium and silver 
are asl: : 400 : or, considering the weights of the metals 
named, as 1 : 67 : 530. To test in practice the comparative wear- 
ing qualities of aluminium, Herr Winkler has made a number of 
spoons respectively of silver, pure aluminium, and German silver. 
A spoon of each material above named was accurately weighed on 
February 1st, 1876, and all were put into daily use under precisely 
similar conditions for the period of one year. Thecolour of all the 
metals altered in the lapse of time. The aluminium lost its lustre, 
and became of a dead, bluish-gray colour; the German silver also 
degenerated to a grayish-yellow tint ; the silver lost only in colour, 
its lustre was not impaired. pagans mechanical abrasion, no 
marked difference was tible, although after a year’s use, the 
aluminium spoon show 


paid by thp State Treasury for locomotives which have been con- 
structed ir} Russian railway rolling-stock works for private railway 
companies| the orders for which shall have been given after the 
— tion of the present decree :—({a) The premium gran 

or each jocomotive, together with its tender, is fixed at 2400 
roubles for each four-wheeled 1 itive, 2600 roubles for each six- 
wheeled, and 3000 roubles for each eight-wheeled locomotive. (6) 
Premiums'shall be granted for such locomotives only as shall have 
been constructed exclusively of parts made in Russian railwa: 
rolling-stock works. (c) The premiums at the above-mention 
rates are fixed for the term of five years, commencing from the date 
of the promulgation of the present regulations, and shall be paid 
to every locomotive-builder for not more than thirty locomotives 
constructed by him in his works in the course of one year.  (d) 
The premiums for the locomotive shall be paid to the builders on 
their presenting a certiticate from the Government Inspectors of 
the railway company to which the locomotive shall have been 
delivered, certifying the satisfactory result of the trial trip of not 
less than 3000 versts of the locomotive in question, with wagons 
attached, the weight of which shall be regulated according to the 
level of the railway line, and given in detail in the techni 












condi- 


e ! marked traces of wear at the edges. By 
tions of the oan order, the execution of which shall have been | accurately weighing the spoons at the end of the period named, 
undertaken by the builder. The trial trip must be concluded not | Herr Winkler was enabled to establish the fact that the loss of 





later than four months after delivery of each locomotive to the 


t ; weight suffered by the spoon of silver was 0°403 per cent.; by the 
railway company. (‘The Minister of Public Roads shall be author- 


aluminium spoon, 0°630 








t ( per cent.; and by that of German silver, 
ised to adopt m that in estimating the cost of new rail- | 1006 percent. From this fact it appears that the assertion that 
a lines which are to be constructed; or of supplementary works | aluminium is unsuited to sustain wear is not borne out. Upon the 

for railway lines Frame A existing; the estimates of the | question of the adepeetion of aluminium for coinage, Herr Winkier 
cost of the locometives shall be ee es ae tee expresses a favourable opinion—so far as the wearing properties of 
charged for them in foreign countries, together the amount | the metal are concerned, and affirms that for small coins, it is to 
of the Customs duty. be preferred to nickel or silver alloys, 


= 


MISCELLANEA. 


ON Wednesday morning the extensive works of Messrs, Siemens 
Brothers, telegraph engineers, Harrington-road, Woolwich, were 
greatly damaged by fire. The flames were first noticed in the 
drying room in connection with the gutta-percha department. 
In the part of the works where the fire originated considerable 
damage was done to the machinery and the roof fell in, but, 
owing to the exertions of the fire brigade, the extension of the fire 
was prevented, 

Coat owners are not well off in the United States, prices being 
very low. The Pennsylvania Coal Company sold 225,000 tons of 
Pittston coal at auction, in New York, March 20th, in half an hour, 
at rates from ten to thirty cents per ton below those of the Feb- 
ruary sales. Forty thousand tons of lump sold at 2°70 dols. to 
2°724 dols.; 2000 tons steam, at 2°70 dols. to 2°72 dols. and 2°574 
dols. to 2°67} dols.; 35,000 tons grate at 2°70 dols,, 2°72 dols., and 
2°75 dols.; 25,000 tons at 2°70 dols., 2°724 dols., and 2°75 dols.; 
2000 tons chestnut at 3°10 dols., 3°05 dols., and 3 dols,; $0,000 tons 
stove at 3°22} dols., 3°20 dols., 3°15 dol.., and 3174 dols.; 5000 
tons pea at 2°35 dols, sit 

THE inconvenience caused by the scarcity of water in Richmond 
has been felt more or less severely up to the . Not- 
withstanding the vigorous efforts made by the water committee of 
the vestry since the cutting off of the supply by the Southwark 
and Vauxhall Company, complaints are still being made by a con- 
siderable section of the inhshitants of the inadequate 


afforded bythe vestry sources, and the water : offered a 
few days sine to give a supply in bulk, pumping it the vestry 
reservoir as a temporary means of meeting the culty and 
appeasing the alarm: naturally felt at. the “ef a short 

owance of water during the approaching hot er. The 
vestry do not, however, seem inclined to embrace the , as the 
works at the great artesian boring are going on most actorily, 


and they assert that there is in the reservoir at the present time a 
store of above a quarter of a million gallons, which can be concen- 
trated in any part of the town within a few minutes in case of fire. 
Having regard to the temporary nature of the supply at present, 
the committee have obtained permission from the Thames Con- 
servancy to take any quantity of water they may desire from the 
river. Temporary works will be erected to insure adequate filtra- 
tion, but there is a strong feeling in the town against so tainted a 
source of supply. The water provided at present has ae 
nounced by competent medicai authorities to be of fair quality, 
and diseaseds not prevalent. The great well has been sunk 205tt. 
through the don and plastic clay into the sand, where water 
has been reached. The engineers propose to go 250ft, deeper— 
150ft. into the chalk strata, 

THE Board of Trade returns for March again show a large 
decrease in our exports, The chief figures are these 


Machinery and Millwork.—Steam 
1875. 

















For March, by te “4 
To Rea iene en ae de 8,518 .. 921 4. <* 3,900 
To Germany 26,8386 .. 4,687 4... 4,502 
To FYGMOO: oa ws 00 00 5,069 ., 2,346...) 4,467 
To Spain and Canaries .. 4,637 2,6207 sar 4 3,409 
To Stal. aide wai ee 18,070 2,987 e0#-21,345 
To Egypt 2,733" . 988 * 3807 
To Brazil .. .. 1,794 .. 1,820 .. 8,028 
To British India.. - 22,780 .. 28,419 ., 14,370 
To Australia .. .. «ss -- 190,138 .. 
To other countries .. .. .. 17,457 .. 8 
Sotéli’\.. lee 221,127 l fe 385,871 
Other Descriptions of Machinery, ©" ~ 
For March. 1875, | ‘ae. +0 
& rk J e £ 
To Russia .. .. 2. og eo 28,001 -9) 1) SMU 3,134 
ToGermany .. .. «os «+ 58,906 4 '6 91,735 
To Holland... «. ss @ 25,369 8,061 
To Belgium... .. 2. o« 33,402 10,484 
To Frames sir sn ae ot 47,459 2. sy 1, 288 
To Spain and Canaries .. 14,243 24,070 21,786 
ToEgypt .. .. 4,822 5,416 2,090 
To United States 19,650 25,101 13,790 
To British India 146,852 59,514 76,030 
To Australia we ee s- 80,672 .. 24,412° .. 20,268 
To other countries .. + 116,622... 106,378 ... 80,475 
Total -. 526,888 431,535 339,141 
Hardware and Cutlery. 
For March. 1875. 1876, 1877. 
£ £ £ 
To Russia . 1,214 1,470 555 
To Germany 22,431 24,744 17,634 
To Holland .. 8,070 8,210 8,360 
Wepre” ss 5. ce 12,703 11,551 12,616 
To Spain and Canaries 6,618 9,545 9,268 
To United States «2 os 60,066 41,479 28,166 
To Spanish West India Islands 6,236 7,463 8,442 
_ i . _ Sbpaieve tae -aereere < 24,319 20,921 
To Argentine Republic .. 9,025 6,418 499 
To British North America 25,556 14,181 15,081 
To British India ate 24,598 22,576 31,985 
To Australia a ae 58,441 55,682 51,639 + 
To other countries .. 92,384 97,902 78,510 
Total 354,476 325,540 278,676 


Mr. Grirrin W. Vysk, A.LC.E., Exec. Engineer, Irrgn. Br., 
P.W.D., suggests, with a view to alleviating the great drought 
which generally prevails in certain parts of the Punjab, that, the. 
introduction of what are termed “‘ windmills,” or self-acting wind- 
sails for raising water, peculiar to South Australia, would prove 
of the utmost benefit. In South Australia, where the drought for! 
certain months of the year is very similar to that of the Punjab, 
and where manual labour is exceedingly expensive and labourers 
difficult to procure, the large vineyards and magnificeat Crops are 
all supplied by water raised in this manner. The water used for 
agricultural purposes, and for the large horse, sheep, and cattle 
runs, is all raised by ‘‘ windmills” from wells averaging in the 
locality mentioned a depth of 38ft. In South Australia the 
average velocity of wind in miles during the working season is less 
than 70 miles, whereas it appears, from meteorological observations 


| taken at Lahore, that the average velocity recorded at that station 
| during the summer months exceeds 70 miles, There are thousands 


of miles of rich good arable land in the Punjab lying waste, idle, 
and profitless, and the loss of crops annually is something incal- 
culable, because the cultivators invariably depend either on rain or 
of getting. a full supply of water, while inundation canals, fed 
from such erratic rivers as are in the Punjab, too often prove 
failures. Mr. Vyse adds :—* There is not the slightest doubt that 
* windmills’ id answer admirably in the Punjab, for we have 
all that is wanted—a high rate of wind during the working season, 
and a plentiful supply of good water, at no great depth, always 
procurable. I would suggest that the wells be 8ft. in diameter, 
and, as the soil in the Punjab is generally of a sandy nature, the 
baked earthen hollow rings in quadrants, such as are in use in the 
Alabama and Kentucky States, would answer splendidly. As 
evaporation, leakage, percolation, absorption, water running to 
waste, and irrigators taking it out of turn, or stealing it, seem to 
be the chief evils canal officers are ever fighting against, I would 
suggest that the water for such irrigation purposes be passed along 
the straightest and best line in baked earthen cylindrical pipes— 
koldba--or galvanised iron tubes, 18in. clear diameter, with proper 
sluice gates or traps at stated intervals for watering intermediate 
lands; these sluice gates to be locked, and only opened by order of 
the engineer or other officer in charge, and for a fixed time, which 
would prevent the irrigators wasting it. Water taken in this way 


in small quantities is used with more economy, and is made to do 
moré work than when taken in large volumes. As the water raised 
in) this manner would be perfectly clear of silt or dévris, there 
would be no fear of the main pipes being choked up, and as ‘they 
would be covered there would be no chance of their being broken 
or damaged.” 
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THE arrangement of the valves, boxes, and air vesseis for bilge 
pumps, requires considerable attention trom the marine engineer. 
The main point to be attended to in the working of these pumps 
is that the sir shall be discharged before the water ; at the same 
time it is hardly less important that the supply valve shall be so 
situated that the actiun of the plunger shall cause an instanta- 
neous rising of that valve. Another practical matter is the 
arrangement of the valves, so that they may be seated in a very | 
simple way; and in order to render this clear to our readers, | 
we have illustrated above two arrangements of valves by Messrs. | 
James Watt and Co. 

The sectional elevation showing the pump complete illustrates 
india-rubber valves, as used in bilge pumps. The valve 
seatings, it will be seen, are held in position by one spindle which 
supports the guards alse. The larger sectional drawing shows a 
more modern arrangement for gun-metal valves, with a very neat 
» method for securing the top of the air vessel by a single bolt, 
the lower end of which acts also as a stup for the discharge 
valve. The remaining portions are so completely illustrated 
that they require no comment from us. 








FURNACE FOR HEATING SMALL ARTICLES. 

Tue little furnaces we illustrate above are made by MM. 
Bouchacourt and Delille, of Fourchambault, and seem worthy 
of some notice. 





upon the upper part of a suitably-formed nozzle on the blast 
pipe, and that the furnace itself, into which the blast enters at 
the centre, is constructed of fire-brick held in place by light iron 


It will be seen that they are made to revolve | 





Yul 


\ | 
\ 


framing. The furnace represented by Fig. 1 is intended for 
heating rods for bolt or rivet-making, or fur heating rivets, &c , 
while Fig. 2 shows a furnace of a similar character, but spe- | 
cially adapted for heating very small articles, or such as must | 
be placed wholly inside the furnace. The fire is entirely | 





enclosed, the cover being also of fire-brick hinged in a small 
frame. The grate may be removed, as shown in Fig. 1, and the 
mouth for insertion of articles may be of any suitable form, as 
seen in Fig. 2. 








SLOTTING MACHINE. 


We illustrate on page 254 of our present number a very 
powerful slotting machine, recently designed and constructed by 
Messrs. William Collier and Co., Greengate, Salford, Manchester. 

This machine is to be used for the heaviest class of engine and 

rolling mill work, and great care has been taken in its design 
and construction to insure uniformity of strength in all the 
details, so that the heaviest cuts may be taken without either 
danger of breakage or springing in the machine. It will be seen 
| from the engraving that the machine is of the ordinary type, 
with a lever quick return motion, so arranged that not only is 


DELIVERY VALVE 





or descending stroke, abuut two to one in power is gained by the 
lever. 

The machine takes in articles 13ft. 6in. diameter, and has an 
adjustable stroke up to 4ft. The circular table is 8ft. diameter, 
and has worm teeth cut from the solid metal in its periphery, 
for self-acting circular motion. The traverse of the tables is 8ft. 
longitudinally and 8ft. transversely, and of course self-acting 
variable feed-motions are employed in the longitudinal, trans- 
verse, and circular movements, while a quick hand motion is 
also fitted to each. The foot of the machine, which carries the 
tables, is made extra long, so that the tables can be wound to 
the front, and a heavy casting or forging be placed upon them, 
by means of a travelling crane, and then be wound or slid back 
underneath the cutting tool. The advantage of this is obvious, 
for it enables the machine to be loaded and unloaded, without 
the crane having to pass over the top of the machine itself, 
which stands 23ft. high. 

The slide, in which the cutting ram works, can be raised and 
lowered by a screw, so as to form a bearing to the cutting ram, 
close down to its work. The position of the cutting ram in this 
slide can be altered by a man standing on the table of the 
machine; this is done by placing a small worm wheel on the 
bottom end of the screw in the ram, and by means of a small 
cross-shaft with a worm gearing into this worm wheel, and a 
square on the end of the shaft a man standing on the table 
can, with a screw key, raise and lower the ram without having 
to use a ladder to get to the top of the ram in the usual manner. 

The foot, or front portion, on which the table slides, is plated 
on the top, for the convenience of the workman standing on it, 
and the table beds in three places upon it, one in the centre 
directly under the cut, and one on each side. To provide for 
slotting awkward pieces, a round hole 3ft 6in. diameter is cast 
in the foot of the machine to permit an object to pass through, if 
necessary. Great care has been taken to secure wide bearing 
surfaces to all the working parts, and all V slides are made to 
bed on the top and angle, as well as the bottom suriace. 

The machine is very powerfully geared and driven by belts 
7in. wide. The frame is cast in two pieces to enable it to be 
carried on the railway, the joint being as indicated on our 
engraving. It is truly planed and secured by eight bolts. The 
total weight of the machine will be 65 tons. The design is neat, 
but very massive and substantial, and the workmanship and 
finish throughout are all that could be desired, 

The heaviest casting in the machine is about 24 tons, and this, 
along with the others, was made at the foundry of Messrs. 
William Collier and Co., without difficulty. It will be seen from 
the foregoing description, that this is one of the heaviest slotting 
machines ever made. 








THE CoMMFRCIAL DEPRESSION.—We hear that it has been de- 
cided by four of the leading nee f companies at Liverpool 
that, in consequence of the unexampled depression of commerce-— 
a PBB lo shows no signs of termination—the sailings of 
their steamers shall be decreased by one-half. : 

Tue 80-Ton Gun.—The chambering of the experimental 80-ton 
gun is completed, and on Monday next the weapon will be again 

board the Mogul, and taken once more to Shoeburyness 
for a second trial the 32in. iron target. Arrangements are 
being made for the landing at the School of Gunnery, and it is 





the ram raised more quickly when it ascends, but in the cutting 


hoped that this will be accomplished on Tuesday. 
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ALTHOUGH subaqueous blasting with dynamite is by no means 
a novelty, its application without the usual contingent, boring, 
as applied lately to the removal of two piles in the Danube river 
and of two sunken trees in the Danube canal, illustrates a simple 
and expeditious mode of getting rid of such obstacles in swift- 
running streams at a minimum of expense. 

The first obstacles to be removed were two piles, each 12in; in 
diameter, about 16ft. apart, some 470ft. from the shore, and 
100ft. below the States railway-bridge over the river at Stadlaw, 
in the neighbourhood of Vienna. The scour produced by the 
obstructions was, in the case of the upper pile, 4ft., and of the 
latter 3ft. 3in.; and as every effort to draw them had failed, 
blasting was adopted as a last resource, As seen from Fig. 1, an 
iron-shod stake was driven into the bed of the river above the 
piles in a slanting direction from their heads, leaving sufficient 
space for the insertion of the charge between the stake and the 
pile, and allowing the head of the former to be firmly attached 
to the latter. The charges adopted were for each pile 2} 1b. of 
dynamite in a tin case made water-tight with gutta-percha, and 
fitted with a gun-cotton cartridge and an electrical fuse passing 
along the stake. The positive current was very short, because a 
short piece of bare copper wire was allowed to project from the 
charge into the water, as shown, and the positive pole of the 
battery communicated with the water also, After the charges 
had been lowered by means of the stakes, so as to be forced by 
the current against the foot of the piles, they were fired from the 
shore. The explosion, although it threw the water to a height 
of 16ft. or 17ft., was attended with little detonation, effectually, 
however, removing the piles, which were broken short off at the 
ground level and carried away by the stream. 

The second obstacle was an oak stem, 16ft. Gin. long and 
5ft. 7in. diameter, lying athwart the canal at right es to the 
stream, with its roots deeply imbedded in the ground, and half 
buried in the gravel on the upstream side. Its position will be 








seen from Figs. 2 and 2a, as well as the depth of scour on th 
lower side. 

Two charges each of 134 lb. of dynamite No. 1, with gun-cotton 
cartridges and electrical fuses, were placed inst the stem on 
the upstream side parallel to its centre, and fastened by means 
of two iron-shod stakes driven into the ground. The application 
of the battery was the same as above; the explosions, which 
were of course simultaneous, were accompanied by a dull deto- 


oation, but the water, mixed with sand, mud, and splinters, was | 
thrown to a height of over 30ft. Several large pieces of the | 
stem rose for a second or two, and then sank into the scour. | 
Soundings taken shortly afterwards showed that the tree had | 


been entirely destroyed, that the current had levelled off the 
revious silt with the scour, and that the canal bed had obtained 
its normal level. 


The third obstacle was an ock stem, 6ft. 104in. long, and | 


3ft. 6in. diameter, lying in mid-stream parallel to the flow. A 
charge of 94lb. of dynamite No. 1 was laid as before between the 
roots, as shown in Fig. 3. The detonation was loud, and the 
water thrown to a height of nearly 40ft. The stem was entirely 
destroyed and immediately washed away. The time occupied | 
in removing the two stems, which were about a mile apart, was 
only three and a-half hours, and the expenditure comparatively | 
very small. | 
The reason for laying the charges free was that the current 


was 80 —- the several points that an expensive iatnnge- | 


ment would have been necessary to enable the stems to be bored, 
and the time required for boring would have been considerable, 
as the long stem would have required six ; even then it is doubt- ! 
ful if the roots would have been entirely torn out. Possibly | 
they might have remained a lesser but more dangerous hinder- 
ance to the traffic than the stems themselves, whereas the free 


charges produced a sufficient shock on the whole body of the tree | 


to utilise it as a lever in drawing the roots from the loosened 
earth. 





HENSON’S WOOD PAVING. 
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Tuk quietude with which the traffic-of the most crowded 
thoroughfares may be carried on on wood pavement would alone 
secure of ays favour, but added to this quality are several 


others, w will probably insure its general use in all the more 
confined and most used streets in all large towns. Several of 
the streets of London have been relaid with it within the last 
few years, and the number is rapidly increasing. 

e illustrate above the method of laying wood paving 
as Anos en under Henson's patent, with which a large portion of 
Oxford-street has been lately relaid. Between Princes-street 
and Marylebone-lane, and also between Hereford-gardens and 

-road, the relaying was completed during the last 
month of 1875, and these sections have thus been a little more 
than fifteen months in use, \vith results so far highly satisfactory. 

Under this system the paving is laid upon a solid substratum 
of Portland cement concrete in the proportions of 6 to 1, care- 
fully ype or gragernadpe tre road, and — ee 
may required to give the necessary solidity, thi 4 
covered by 2in. of elton concrete of a finer quale in order to 
form a smooth surface to receive the paving. Over the whole 
surface of the concrete is then laid po ova, gag dag which 
has been previously thoroughly saturated with a hot composi- 
tion of melted pitch mixed with tar. This felt not only pre- 
vents moisture rising and soaking the lower portions of the 


b 
wooden | she emma Mr. G. W. eee M.LC.E., of 7, West- 
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blocks, but also forms a cushion between the wood and the con- 
crete, deadening the sound and preventing any destructive 
action on the latter, and is the principal reason of the compara- 
tive noiselessness of this pavement. The wooden blocks of 
Swedish yellow. deal 9in. by 6in. by Sin. are placed in the usual 
way with the grain vertical, but instead of a space of some jin. 
being left, as in other systems, between each row, here the blocks 
are close jointed with a small strip of the same tarred felt run 
between. The hot tar composition is then poured over the 
whole surface and run into all the joints and interstices until 
they are thoroughly filled up, after which the pavement is 
covered with clean sharp grit, which mingling with the tar is 
forced into the grain of the wood, and renders the whole pave- 
ment watertight. At intervals rows of grooved blocks — as 
shown in the drawing—are introduced, which assist in giving 
foothold. 

The essential features in the system consist in the felt, which 
forms an elastic cushion, and in the close joints by means of 
which the blocks naturally support each other, and are thus pre- 
vented from fraying out and wearing round at the edges, which 
is the cause of the jar and whirring noise experienced on some 


bers, is the engineer, and under him the Oxford- 
street and other pavements on this system have been laid. 





POPE’S PATENT BOILER. 
.THE accompanying engravings explain themselves. They 
illustrate a boiler invented, patented, and manufactured by Mr. 
A. Pope, Gotha Ironworks, Slough. The boiler consists of an 
outer shell, and an interior conical fire-box, the latter containing 
a series of rows of water tubes stopped at one end and wg | 
from the centre. There are in most sizes eight tubes in 
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row, the closed ends touching in the centre, and forming an 
octagonal flue. We are informed that the circulation is perfect, 
and that very few repairs are needed, while the boiler can readily 
be opened up for examination or repairs, if required, by break- 
ing the joint above the fire-door, when the external shell lifts off, 
leaving the fire-box and all tubes exposed. Mr. Pope has 
forwarded to us for publication the following particulars of tests 
wee he has made to determine the economical efficiency of his 
er :— 

Area of fire-bar, 2°63ft.; no blast; water, 53 deg. (1) Fuel 
hard steam coal ; steam up in 10 min.; 100 Ib. coal, all burned 
in 1 hour 40 min.; water evaporated, 837 lb.; air passed through 





fire, 18,308 cubic feet. (2) Fuel, hard steam coal, slow combus- 
tion ; steam up in 20 min.; 100 Ib, coal, all burned in 2 hours 
40 min.; water evaporated, 884 lb.; air passed through fire, 
15,140 cubic feet. (8) Fuel, hard coke, full draught ; steam up 
in 10 min.; 100 Ib. coke, all burned in 2 hours 5 min.; water 
evaporated, 888 Ib.; air passed through fire, 26,997 cubic feet. 
(4) Fuel, Aberdare steam coal; steam up in 17 min.; 100 lb. 
coal, all burned in 1 hour 49 min.; water evaporated, 906 lb.; air 
passed through fire, 16,553 cubic feet. (5) Fuel, Aberdare coal, 
good draught ; steam up in 17 min.; 100 Ib. coal, all burned in 
1 hour 30 min.; water evaporated, 994 lb.; air passed through 
fire, 22,018 cubic feet. 4 

In all these experiments no pressure was used, the whole of 
the steam generated escaping by a 2in. pipe. In no case was 
there any priming. e feed-water was not warmed; the 
quantity of water was carefully weighed, and the air measured 
by a delicate air meter. 
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ma LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of vur 
~ correspondents. ) 





PUDDLING IRON IN GAS FURNACES, 

Srk,— Would Mr. Casson enlighten us as to the exact yield in 
hig furnaces? That is just the point in which such furnaces have 
béen found to fail. The Messrs. Hannay, of the Blochairn Works, 

ww, could give us some notion of this; and I believe that 
the Siemens puddling furnaces at the works of Messrs, Nettle- 
fold and Chamberlain, Welli Salop, are not at all remark- 
able for good yield, nor even fuel economy. The flame cuts 
the iron, and the fire gases, being solely used to heat the air and 
gas for combustion, cannot ied to raising steam for the 
forge, so that fresh fuel has to be.burné for the purpose. The 
fact is that, excellent as a melting and heating furnace, the 
Siemens.is a failure for puddling iron. I do not know any 
other gas furnace besides Mr. Casson’s actually in use in England 
for —. Neither the direct gas furnace of Boetius, nor its 
slightly modified form known under the name of Bicheroux, has 
given results with all kinds of fuel. 

At the same time, gas firing is the only rational method of pro- 
ducing heat, and there is no reason why, especially with direct 
gas furnaces in which the neutral flame is more command, 
good results as to yield are not to be obtained, It has, in fact, 

n done during the last forty years in several pls on the 
Continent, where the necessity for tringing poor lignite coals into 
use has been the mother of the invention of the gasfurnate. Such 
furnaces have been without Siemens’ in ittent or Ponsard’s 


continuous regenerator; but they embody equally efficient, and 
yet much cheaper, apparatus for heating the air for combustion. 
London, April 10th. ARTHUR CoyrTe. 





ENGINEER OFFICERS, ROYAL NAVY. 

Srr,—With reference to your article on the engineers of the 
navy, in your impression of the 6th inst., in which you say, ‘‘ The 
conviction will force itself home that the conditions of service in 
her Majesty’s engine rooms are not of a character to induce the best 
men to enter and remain in the service,” will you permit me to 
state how a very large number of those officers were induced to 
enter and have been caused to remain in so distasteful and unre- 
munerative a service. Up to the year 1863 the rate of promotion 
was such as to hold out a fair prospect of rank and income to those 
who were not perfectly versed in the mysteries of actuarial calcula- 
tions. The scale of full pay which was then obtainable, or ap- 

ntly so, and the scale of full pay which we now find can only 
obtained, are as follows :— 


Fou Pay, 1860, Per am Foun Pay, 1877. Per day. 
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This is supposing the officer to be actively employed on full pay 
all his time; but as he must spend about two years on half pay 
when a chief engineer, few can everattain the 22s, per day rate of 
pay, and in future none will ever reach that amount, as the age on 
promotion will be too great to complete the service required in 
the rank of chief. Such was the rate of pay in 1860, but with the 
coming of ironclads and rifled ordnance, brilliant hopes arose that 
the golden age of naval engineering would come in their wake. The 
Admiralty was appealed to, and we were told “‘ the engineers’ case 
is under our anxious consideration.” Then came the committee of 
1861-2, and the introduction of the engineer students. Time went 
on, nothing was done for the engineers. An agitation was com- 
menced, and in 1866 a slight alteration was made in the relative 
rank of inspectors of machinery, and pensions granted to the 
widows of those officers who should have more than thirteen years’ 
service, but nothing was done for increasing the pay of the engi- 
neers. Again, a parliamentary agitation was started, which was 
calmed by means of a report judiciously circulated, that the pay 
and rank were to be largely augmented beyond our most sanguine 
hopes. Time went on, nothing was done, consequently the agita- 
tion was resumed, but was again delayed by the chief engineers 
being informed that there was-to be a grand retirement scheme, 
which would enable them to retire in the prime of life on a hand- 
gome income, and “hus give rapid promotion to the junior engi- 
neers. It was not, however, until 1870 that the Admiralty 
eircular appeared, and then its provisions were found utterly inade- 

to satisfy the necessities of the case. Consequently, in 1871, 

@ ‘Statement of the Case” was prepared and forwarded to the 
Admiralty, and we were repeatedly informed, “ the case is receiv- 
ing our: constant attention,” and a committee was appojntéd in 
1873)to report on the matter. In 1874 the Liberal Government 
went out of office; deputation after deputation waited: on the 
Seminal. and the most flattering promises were made, and hopes 
out by the present head of the Admiralty. With what anxiety 

we have looked forward to the fulfilment of those promises cannot 
be described. But I can most positively assert that the scheme of 
Mr. Ward Hunt has filled every engineer officer with the utmost 
dismay. It is not disappointment so much as a feeling of utter 
astonishment and@isgust, that a body of gentlemen occupying 
such a positionas the Lords of the Admiralty do, should treat so 
important aahatter with such levity as to ridicule and insult the 
engineers by such an alteration. Weasked for bread, 






and the given us a stone indeed. If an additional 1s. per 
day w: the increase of pay required, the engineers would not 
have to the trouble and they have in to get 
such ly sum; they would gone on without 

only accept the right h gentleman's insults as a 


t our services are no longer required, and that our room 
for his nominees. We had a vague idea that officers 
‘be paid for their services, the importance of theirduties, 
risks pi; fied ; but now it appears these things are to be 
rded, and birth alone taken into account. Many of us have 


from the Liberal one, but we find ourselves, alas! treated 
only withimsulting contempt and our claims ridiculed and mockéd 
at. Istwise, is it politic te injure, deceive, and then insult a 
body of holding such a mighty power for good or evil in 
their hands.asthe engineers do? Is it reasonable to expect good 
service can be rendered by men with whom’ contract has been 
broken, whose hopes have been blighted, and whose families have 
been ruined by want of faith on the part of their employers? We 
feel, in short, that whilst cur duties and responsibilities have been 
increased, our average pay has been largely reduced, and our future 
prospects utterly destroyed. 

As to the hope of promotion held out by the proposed increase 
in the number of chief engineers, and reduction in the number of 
engineers, it is simply moonshine, a bait which we are not inclined 
to swallow; for it is an actual impossibility when the scheme is in 
fall working order for promotion to come before the age of forty- 
two. But the most crael, unr ble and dish t law is that 
which prevents chief engineers from counting all their junior ser- 
wice for increase of full, half, and retired pay, until they have com- 
pleted eleven years service in the rank of chief. It is this law 
which deadens the hearts and energies, but fires the indignation 
of nine-tenths of those who are now serving. Let me give an 
example of the effect of this law: Many men, through' no fault 
of their own, have not been promoted before attaining forty-five 
years of age ; many now on the list for promotion are over forty- 
three ; consequently these officers must serve on and on, but as 
Yhey ‘will never be able to complete eleven years in, the yank of 








chief they will never rise higher in full pay than 14s, or 15s. per 
day, and will have to retire at the oge of fifty-five, or when 
breken down in health, on a most miserable pittance of half pay. 

The only way for Mr. Ward Hunt to amend his scheme, to give 
satisfaction to all, is by permitting all time to count for increase 
of full half and retired pay immediately on promotion. I con- 
clude this, begging you to publish the memorial of 1871, together 
with an extract from the circular issued with it in March, 1874. 

Hull, April 9th. Z. 

P.S.—I think the foregoing is sufticient to show the reason why 
good men will not enter now into her Majesty’s engine rooms. 
Those who are in require to be paid that which they consider due 
to them before they go. 


“ENGINEER OFFICERS OF THE Royal Navy, 
** To the Controller of the Navy. 

** Sir, When the claims of the engineer officers of the Royal 
Navy were advocated in the House of Commons, Lord Clarence 
Paget—then Secretary of the Admiralty—in reply, stated, ‘It was 
not wise or politic for a department of the navy to appeal to 
Parliament for a redress of grievances, and the engineers ought to 
have gone to the heads of their department, vo ask for an improve- 
ment of their position.’ 

“‘The engineer officers have therefore abstained from further 
political agitation; but, as the Admiralty Circular of the 2nd 
March, 1870, utterly fails to improve their condition and prospects, 
they now beg leave most respectfully to submit the following 
statement of their case, with suggestions for its improvement, 
which have been prepared with the greatest regard for the present 
and future efficiency of the service. 


‘* STATEMENT, 

“* Relative Rank and Junior Service.—-By Admiralty Circular, 
dated 27th February, 1847, the relative rank of second master— 
now navigating sub-lieutenant—was given to all classes of assistant 
engineers, and the privileges of commissioned officers conceded ; as 
for example—all time served as assistant engineer was allowed to 
count in granting pensions to the widows of junior chief engineers, 
having less than ten years’ service in that rank. But, the 
circular dated 7th — 1861, all first and second-class Be Fs 
engineers—formerly called second and third-class assistant engineers 
—were deprived of their relative rank, and reduced to that of 
midshipman, whereby a great and lasting injury was done to those 
officers, whose ages ranged from twenty-one to thirty years; as they 
were thus made junior in rank to other officers of much less ser- 
vice, and of eight to twelve years’ less age. The evils arising from 
this reduction in relative rank, culminated in the cireular of the 
2nd March, 1870, by which no time served, as second or third 
assistant engineer, is allowed to count for increase of full, half, or 
retired pay, for chief engineers and inspectors of machinery. 
Thus a heavy loss is inflicted on them, of life-long duration, which 
is not experienced by officers of any other branch of the service ; 
for while chief engineers and inspectors of machinery can only, at 
the earliest, count their services from twenty-five years of age, 
executive and navigating officers count all time served as sub- 
lieutenant, or from the age of nineteen, and paymasters count 
all time served as assistant paymaster, or from the age of 
twenty-one. 

“* Promotion and Pay.—With regard to the prospect of pro- 
motion and increased pay, the engineers have to complain that 
they are now worse off than ever. The amount of pay in the 
junior ranks was not the consideration that induced the majority 
of engineers to enter the service, but the hope of promotion, with 
the accompanying position, and higher rates of full and half pay. 
Promotion to the rank of chief engineer was distinctly implied, if 
not actually promised, after eight years’ service in all ranks ; but at 
present engineers have to serve more than double that length of 
time before being promoted, and, in consequence of the great 
reduction in the maximum number of chief engi 8 and inspectors 
of machinery, even this long period of junior service is continually 
increasing, so that no more than 25 per cent. of the engineers will 
be able to attain the rank of chief engineer, or obtain the privi- 
leges of ward-room officers. But even those who may be fortunate 
enough to be promoted, will be at least from forty-five to fifty 
years of age ; hence it will be impossible for them to serve eleven 
years as chief engineers, to entitle them to count their junior 
service for increase of full, half, and retired pay. As regards pay, 
the engineers feel it to be a great hardship that, although the pay 
of all other classes of officers has been very much advanced during 
the last few years—whilst those officers’ duties have not materially 
increased—no pa yor | increase has been granted to the 
engineers, although their duties and nsibilities have been 
enormously extended. Yet, notwithstanding this, and the high 
standard of scientific knowledge they have to attain to pass the 
required examinations, the pay of the junior engineers, i.¢., second 
assistants, has been increased only twopence per diem during the 
last twenty years. 

“ Pensions to Engineers.—The engineers deeply regret that it is 
impossible for them to regard the present scale of pension for 
service as sufficient compensation for loss of promotion, nor yet as 
a recompense for long, faithful, and arduous service, of the greatest 
responsibility. 

** Messing and Cabin Act dation.—In conseq of the 
excessive extension of the time engineers have to serve before 
being promoted, and the great reduction in the ber of engineers 
on board all classes of shi ially the smaller ones—an 
alteration in the present system of separate messing, and the pro- 
vision of cabin accommodation are felt to be highly necessary. 


** SUGGESTIONS. 

“ Relative Rank.—(1) That the ranks of first and second class 
assistant-engineer be abolished ; the rank of engineer only, to be 
retained below that of chief engineer ; assistant-engineers now in 
the service to receive commissions as engineers. (2) That the 
ranks of chief inspector of machinery afloat, and inspector of 
machinery afloat, be merged into that of i r-general of 
marine engineering afloat. (3) That the following scale of relative 
rank be substituted for that now in force :— 














Denomination of Engineer Officer. 
Engineer on entry and under eight years’ | 
service in all existing, or formerly | 
existing, ranks .. .. .. «- «. «| Sub-Lieutenant, 
Engineer over eight years’ service in all, Lieutenant under eight years” 
wamkS .. oo ++ 0d: be) Yes’ sc" ihe | (ees 
Chief engineer, under twenty years’) Lieutenant over eight years 
service inallranks .. .. .. .. «| seniority, 
Chief engineer, over twenty years’ ser- | 
vieoinallranks.. .. .. .. .. ..| Commander. 
Inspector General of Marine Engineering | 
nee ea 


Relative Naval Rank. 








** Messing and Cabin Accommodation.—(1) That engineers’ mess 
berths be abolished in all ships ; engineers under eight years’ service 
in all ranks to mess in the gun-room ; engineers over eight years’ 
service in all ranks to mess inthe ward room. By this means 
a sum of about twelve thousand pounds per annum would be saved 
in servants’ pay and provisions, mess traps, lights, &, (2) That 
the space now occupied by the engineers’ mess berths and 
stewards’ pantries, be appropriated for cabins for the engineers ; 
n° other officers requiring cabin accommodation so m as 


Retirement, and Method of Counting Junior 
Service.—(1) To allow of a greater range and flow of promotion, 
and to Kiryod the nooomtt requirements of os service, it is pro- 
posed that the number of inspectors general of marine engineering 
afloat, and chief engineers, be increased to two hundred, and that 
the number of engineers be largely reduced. (2) That all time served 
as first and second engineer, prior to the 22nd of February, 1847, 
and ali time served as engineer, and first, second, and third assistant 
engineer, subsequent to that together with all acting time, be 
permitted to count for increase of full, half, and retired pay, with- 





out reference to length of service in the senior ranks. (3) That in 
lieu of pensions to engineers, retired pay be allowed them at the 
rate of sixpence per diem for every year served, the maximum not 
to exceed eleven shillings per diem. (4) Engineers to be permitted 
to retire at forty years of age, and to be compulsorily retired at 
the age of forty-five. 

‘*Full and Half Pay.—That the following rates of full and 
half pay be substituted for those now in force. Charge pay to 
chief engineers to be abolished :— 


“Furi Pay, per Diem. 


Engineer on entry, and under five years’ total service in all £5. d. 

existing, or formerly existing, ranks .. .. .. «1 « «. O79 0 
Engineer over five and under eight years’ total service in all 

existing, or formerly existing, ranks .. .. .. «. « +» 010 6 
Engineer over eight and under eleven years’ total service in all 

existing, or formerly existing, ranks .. .. «.. .. « «, 012 0 
Engineer over eleven and under fourteen years’ total service in 

all existing, or formerly existing, ranks oo es coteaman O18 0 
Engineer over fourteen and under seventeen years’ total service 

in all existing, or formerly existing, rapks.. .. .. 014 0 
Engineer over seventecn years’ total service in all ranks . O11 0 
Chief engineer, on promotion, and under seventeen years’ 

@eryese IM GE ramES.. .. .. .. cc «+ cc os os jem aes @ 
And for every additional year of service, 1s. 6d. a day more, 

until the maximum is reached, viz... .. .. .. « « « 118 0 
Inspectors General of Marine Engineering Afloat, on promotion 118 0 


And for every additional year of service, ls. 6d. a day more, 
until the maximum is reached, viz... .. .. ah’ 1ee.tlee 


bo 
a 
> 
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** HaL¥ Pay, PER DIEM. 


Engineer under five years’ total service in all ranks .. .. «. 
Engineer over five and under eight do, do. 
Engineer over eight and under eleven Ge, Ga, ‘se jee !.. 
Engineer over eleven and under fourteen do. do. .. .. «. 
Engineer overfourteen and under seventeen do. do. .. 
Engineer over seventeen years’ total service in all rank: 
Chief engineer, under seventeen years’ service in all ranks 
Chief engineer, over seventeen and under twent do. 
Chief engineer, over twenty and under twenty-five do. 
Chief engineer, over twenty-five years in all ranks as 
Inspector General of Marine Engineering Afloat ‘ 


“* Entry of Engineer Officers,—In order to secure the highest engi- 
neering talent for the navy, it is proposed that entry should be by 
competitive examination, between advanced dockyard students and 
carefully-seleoted candidates from the most eminent engineering 

rms in the country. Thus, whilst the present system of entering 
students in the vm then would be retained, a wholesome emula- 
tion would be created which does not now exist, and appointments 
would be opened to residents in all parts of the country, which are 
now only practically available for the inhabitants of naval ports. 


“Dated November, 1871.” 

‘Extract from circular accompanying this memorial, presented 
in March, 1874:—-‘ The above memorial has since its date been twice 
under the notice of their lordships, who have seemed to recognise 
its fairness, but as yet without effect. It only remains to say that 
it represents the views of an immense majority of the engineers in 
the wy who will not be satisfied till its provisions are conceded 
to them.’” 
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WATER METERS, 

Sir,—In an article in THe ENGINEER for April Gth, this year, 
on ‘‘ Water Meters ” you very justly notice the care taken by engi- 
neers in the selection of water meters, and the increased demand in 
England and the Continent for apparatus for measuring water. 
You do not, however, refer to the exhaustive inquiry into water 
meters made by the Wiesbaden Waterworks, in 1875, on the best 
meters now in use. This report from Mr. Muchall, Engineer to 
the Wiesbaden Waterworks, was published by the Institution 
of Civil Engineers in their ‘‘ Abstracts from Foreign Periodicals,” 
part iv. 1876, pp. 38 to 42. We shall be much obliged if you will 
publish the following abstract of the report. 


The water meters used in this waterworks are those of Kennedy, Frost, 
Siemens, and Tylor. The following numbers are fixed up to December, 
1875 :—Kennedy, 110; Frost, 24; Siemens, 1200; Tylor, 310, Andalmost 
exclusively one-half and three-fourths sizes. With regard to the relative 
value of the different water meters, severa! points come in question which 
must be taken notice of; these points are :—(1) Exactness of the meter. 
(2) Time that the meter continues correct, (3) The amount of repairs 
necessary. (4) The facility of taking out or re-fixing. (5) Prime cost. (6) 
Durability. (1) Exactness of the meter : Results show that in this respect 
Kennedy's and Frost's meters stand first, but without surpassing 
Siemens’ and Tylor’s by any considerableamount. Of these two, Tylor’s 
meter has the hyrey e of greater delicacy, as it generally shows the 
passage of one to two litres (‘22 gallons) per minute, which the Siemens 
meter either does not at all register or on . toa very small extent. To 
test the meters, each single meter, before fixing to practice, is tested by 
means of a Kennedy or Frost meter, which is checked from time to time 
with a vessel of known content, By means of an outlet cock the quantity 
passed h the meter isalso regulated for a smaller or larger quantity 
per minute, between 20 and 4 litres, and the total experiment consumes 
a quantity of about 5 cubic metres (or 1100 gallons). 
more than 8 or 4 per cent. are found the meter is altered and re-tested. 
In order to facilitate this, the Tylor meter is provided with a regulating 
screw, which can be worked from the outside, which gives it an advan- 
tage over the Siemens meter, which must be taken to pieces for alteration. 
(2) The time that the meter continues correct depends principally on 
the construction. As long as the piston, packing, and gearing are perfect 
in Kennedy and Frost's meters these work correctly ; if these are not 
perfect the eorrectness ceases. In this respect the inferential meters are 
the best, although not many meters have been unfixed for such a pecu- 
liar test, yet it has happened with some, viz., the Siemens meters ; that 
some have shown a variation of 20 per cent. plys, anc others an enor- 

minus result. Both these ts are due to the wheel, or to its 

being covered with rust. Tylor’s meters, taken out for the same 

pe of did not show these peculiarities, but were quite free 

rom rust, so that meters whose cases are all of brass are to be preferred 

to those with iron cases. (3) The number of metres in use, and the 
number taken out for repair, in the following table for one year :— 


If differenees of 


Fixed. Taken out for repair, Per cont. 
Memeedy.. 0 20 25. DU Sas age et JOO ww we Wi 
ar a es eS a FY Cee se 
Siemens .. .. $9 BEEP. So se Mge ee SMB. ne .0- e HU 
Spee > co. os Sn) ~x~ a eeeee EAR co “be, «o 6 
If we co the last two systems on the ground of the number of 


meters which stopped from dirt getting between the wheel and the case, 
rather than for accidents to the construction of the meter, we have 

’ 6 per cent. against Tylor’s 0 per cent. (4) Facility of taking out 
and re-fixing. In this respect the Kennedy meter is unfi ly situ- 
ated, in consequence of inconvenient size und ta other 
meters only require one man, meters require two. In this respect 


the meter of Siemens and Tylor are nearly equal, but the Tylor meter is 
rather cheaper to fix than Sie as no ered joints are necessary 
for the meter, the joint being made by a cone with. edges and nut, 

hich portant question 


of prime cost. In this respect the meter of Tylor and Siemens are nearly 
the same, but for example, the Kennedy three-quarters costs three times 
as much, and the one-half twice the price of these former. These prices 
should be proportionate to the quantity delivered, but this is not so, the 
quantities passed ata maximum of Kennedy’s, Siemens’, and Tylor’s 
being in the p mn of 100, 60, 65respectively, that is, Siemens’ 40 per 
cent, less than y's, and 8 per cent. less n Tylor’s, For above 
aoe Te wheel meters.are preferred, and es those of Tylor 
an 


2, Newgate-street, London, E.C., J. TYLOR AND Sons. 
April 10th. 





TELEGRAPH POSTS, 

Sir,—On reading your admirable paragraph of the 9th ultimo, 
“Snow and the Telegraphs,” it occurred to me you would receive 
a much larger correspondence on such an important subject than 
has since appeared in your valuable journal. It must be admitted 
that breakdowns ——e ac le sometimes very serious 
inconveniences, and are repaired only at an enormous NS0 5 
therefore itis highly tesentieh the matter should be discussed until 
the object in view is accomplished. ; 

_ Presuming to conclude rapid decay is the primary evil of our 
single wood posts, I fail to see that permanent advantage would 
accrue from ping three together, as preprind by Mr, Godfrey 
Sinclair, as it is obvious they would also phieeh fo sn, almosy 
equal rate of decay, ‘ ently would’ not, ay opinion, 
Warrant the additional expenditure for materials and fixing. Aa 
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this matter has occupied my attention for some long time past, 
allow me to remark I have formed an impartial conclusion that 
telegraph posts should be made of wrought iron, and considering 
an elegant and thoroughly substantial article can be brought into 
the market and supplied at about a corresponding cost to three 
wood ones as now used, the price surely would not hinder its 
success; but perhaps someone may kindly inform me on this 
point. The use of iron posts would, I believe, place breakdowns 
among the things of the past, insure economy in the end, and be a 
boon to telegraph superintendents, xX d 
April 9th, 


<a 





MEASURING INSTRUMENTS. 


Sir,—Tue ENGinger of the 9th inst. has come to hand, and in 
it I notice an article concerning a measuring machine claimed to 
have aes mary Mr. hele — of en and 
specially designed by him, to sw le the present gauge, &c. 
It is a peculiar coincidence, and has often been noted before, that 
many of America’s inventions have been reproduced abroad—soon 
after descriptions of them in our technical roe have reached 
there—and originality claimed for them without acknowledgment 
of priority of invention, Mr, Kerr’s ‘‘invention” is very similar 
to one exhibited at the Philadelphia Exhibition by Mr. John E. 
Sweet, Director of the Scientific School at Cornell University, 
Ithaca, N.Y., an account of which was Y pe 9 in one of your 
contemporaries, with full description and cuts, in June, 1876, and 
copied in one of your American exchanges, the Scientific American, 
Supplement No, 25, June 17th, 1876, which paper I have on file, 
and whence my information, I hope to hear from Mr. Kerr 
shortly in your columns on the subject. W, BIssELL. 

Rochester, U.S., March 25th. 

P.S8.—The only real difference between the above-mentioned 
machines is a “square” thread in one and a ‘‘V” thread in the 
other, which does not materially affect the question at issue. 





CITADEL SHIPS, 


Sir,—Mr. Reed, in his paper at the Institution of Naval Archi- 
tects, says:—‘‘ Now I think I can show you, by some simple con- 
siderations and by irrefragable proofs, that the circular form is not 
by any means necessarily adverse to speed, but that, on the con- 
trary, there are circumstances and conditions in which the circular 
form is very favourable to speed. I may even go so far as—and I 
will prove it to you—that in some cases you can obtain no speed 
at all with a ship of the ordinary proportion of length to breadth.” 

Mr. Reed takes a circular ship of 100ft. diameter and 20ft. 
draught of water as his example for comparison with a vessel of 
ordinary form of 245ft. in length, 40ft. breadth, and 20ft. draught, 
with the displacement of each equal, or 4250 tons, assuming the 
displacement under these dimensions to be equal, and consequently 
the weights of each to be equal. Mr. Reed says the weight of 
hull alone of the ordinary form vessel will take the whole of the 
displacement, whilst in the citadel ship, with the same thickness 
of armour, there would be a margin of 1200 tons displacement 
over the weight of the hull, which he returns into his circular ship 
in the shape of engines, boilers, and coal, 600 tons of which he 
makes engine power, and 600 tons of coal, and says the 600 tons 
of engine power will give a real power of 3600 indicated horse- 
pore to propel the vessel, whereas the ordinary type vessel would 

»e entirely without engines and boilers, or fuel. 

Now, with this 3600 indicated horse-power, Mr. Reed could 
propel his circular . at the rate of 64 knots, and no faster. 
But, if we take this 3600 indicated horse-power and place it in the 
ordinary vessel in the shape of, say, 600 tons for engines and boilers, 
and 600 tons of coal, we shall increase the size of that vessel by 
1200 tons displacement, giving us a vessel of, say, 300ft. in length, 
40ft. breadth, and 20ft. draught. Now, with indicated horse- 
power, this vessel can be driven ata speed of 12 knots. Now if 
we return into Mr. Reed’s circular ship the increase of power, 
making an equivalent increase in the displacement of his ship, we 
shall have the circular 130ft. diameter, 20ft. draught of water, with 
7200 indicated horse-power, and 1200 tons of coal, imagining, of 
course, the increase of weight of the one type to increase in the 
same proportion as the other. Now with this 7200 indicated 
horse-power in the circular ship, he will be able to drive her at 
7} knots; so that in the ordinary type vessel, the displacement 
being the same in both that and the circular ship, the ordinary 
type vessel can be driven with one half the power 20 per cent. 
faster than the circular ship; and with a very small amount of 
power—1250 indicated—could be driven as fast. And reducing 
this toa minimum with the same power and the same displacement, 
the circular ship could only just be moved while the ordi type 
would move fast; and to get the same speed out of a circular 
ship, ic, 12 knots, 100ft. diameter, we should require 19,000 
indicated horse-power ; and with the displacement the same, 4250 
tons, with a weight of 3160 tons for this indicated horse-power for 
engines and boilers, leaving a very small m for the weight of 
the hull, let alone the carrying of armour. I think this must prove 
to your readers, and to Mr. Reed, the fallacy ‘‘that the circular 
form is not by any means n adverse to speed,” without 
entering into the laws of resistance of different forms of bodies, 
and the power required to drive such bodies through the water. 

There may be certainly some cases where the ordinary type could 
have no speed, especially where thefe are no engines and boilers, 
But give the two forms the same amount of power, each with the 
same displacement, the result would be in favour of the ordinary 
form as regards speed, d as the armour for the same 

d, the ordinary form requires less power to drive her than the 
circular. The difference in the weight for this powercan be placed 
on to the hullin the shape of armour, so that the question seems 
to resolve into this - you must either give way to speed or armour. 
And you may obtain as much by the one as the other, by a reduc- 
tion in the weights of either the engines or the armour. 

But at equal speeds the ordinary type vessel, with the same dis 
placement as the circular, requiring less power to drive her, there 
will be a greater margin left for her armour-carrying power. 

Lewisham, April 9th. 





Srr,—In your issue of the 6th inst, I notice an interesting paper 
on ‘‘ Citadel Ships,” read by Mr. E. J. Reed before the Institution 
of Naval Architects. In comparing a citadel ship with one of 
ordinary proportion of the same displacement and thickness of 
armour, Mr. Reed shows that with the citadel ship there will be a 
weight of 1200 tons to spare, or sufficient to furnish the vessel 
with engines of 3600 indicated horse-power, and a supply of 
600 tons of coal ; whereas the vessel of ordinary proportions of the 
same displacement and thickness of plating will be left without 
engines and boilers, and quite incapable of steaming. This illustra- 
tion is given by Mr. Reed to prove “‘ that there are circumstances 
and conditions in which the circular form is very favourable to 


If Tam not mistaken, some time ago we were informed that the 
circular ship, Popoff, with a midship section of 1225 square feet, 
. and engines of 3000 indicated horse-power, steamed seven knots, 
thus giving a constant of 
Fg Sak OD hell 
LH.P. 3000 i 
Therefore, assuming the same constant, for Mr. Reed’s citadel shi 
of similar form, with engines of 3600 indicated horse-power, an 
an immersed midship section of 2000 square feet, the speed 


would 
9 OX LEAP 
/ ae / 


So that the citadel ship, 100ft. in diameter and with engines of 
3600 indicated horse-power, could scarcely make headway against 
the tidal stream of the Mersey or many of our estuaries. Now, a 
vessel of the Bellerophon type, of the same displacement as the 
citadel ship, could be propelled at the same speed, viz., 6°3 knots, 
with engines of about 400 indicated horse-power;' her consumption 


= 72% 1225 _ 149 


T= 140 X_ 3600 — 6.3 1nots 





of coal would, therefore, be only one-ninth that of the citadel 
ship. With engines of 400 indicated horse-power and the same 
relative coal supply there would be a weight of about 135 tons, and 
to provide this without altering the displacement, the thickness of 
armour plating would have to be reduced in the longer vessel by 
about fin. Here, then, we have two vessels of the same displace- 
ment and speed, one a citadel ship and the other a vessel of the 
ordinary type; the citadel ship would have plating 13}in. thick, 
and her consumption of coal would be about 90 tons per day. The 
Bellerophon type of ship would have plating 13in. thick, and her 
consumption of coal would be only about one-ninth that of the 
citadel ship, or say, 9 tons per day. 

Now let us suppose we put engines of 3600 indicated horse-power 
into the longer or Bellerophon type of ship, then instead of a speed 
of 6°3 knots, or that of the citadel ship of the same displacement 
and gl we shall have a speed of about 13°3 knots; and this 
could be obtained without altering the displacement, by reducing 
the thickness of the iron plating to 9fin. Which then would 
be the preferable ship of war, the citadel ship with 134in. of 
armour, creeping along at 6 knots an hour, or the Bellerophon 
type of ship with 9fin. of armour and a speed of 13 knots? 

Citadel ships may be very well as “‘floating batteries” at 
the entrance of sea; , but, in these days of big guns, high 
speed, handiness, and frequent water-tight compartments, may 
more important elements of consideration than thick plating and 
slow speed, J. EVELYN WILLIAMS. 

Dock Works, Whitehaven, April 11th, 





DR. SIEMENS ON UTILISING NATURAL FORCES. 

Sm,—Permit me to draw your attention to a point which 
appears to have been forgotten in connection with a passage in the 
speech made by the new president of the Iron and Steel Institute, 
which was published on the 23rd of March (page 205) in your 
useful and important journal, The eminent Dr. Siemens has 
shown the great general ayy of utilising the motive power 
of large waterfalls, and, after having said that Niagara could 
furnis 16,800,000-horse power, and that this power, if obtained by 
steam, would require an expenditure of not less than 266,000,000 
tons of coal yearly, supposing 4 1b. to be consumed per horse per 
hour, he adds :—‘*Sir William Armstrong has taught us how to 
carry and utilise water power at a distance, if conveyed through 
high-pressure mains ; and at Schafhausen, in Switzerland, as well 
as at some other places on the Continent, it is conveyed by means 
of quick-working steel ropes, passing over large pulleys. By these 
means power may be carried to a distance of one or two miles 
without difficulty. Time will probably reveal to us effectual means 
of carrying power to great distances, but I cannot refrain from 
alluding to one which is, in my opinion, worthy of consideration—- 
namely, the electrical conductor. Suppose water power to be 
employed to give motion to a dynamo-electrical machine, a very 
powerful electrical current is the result,” &c. 

If the hope of the learned metallurgist has not yet been realised 
by electric force, to which he gives the preference, and with 
reason, as Px we Wy of effecting the proposed end, it is nevertheless 
an accomplished fact for long distances, as seen by the results 
which have been obtained by compression of air. By this means 
the Mont Cenis Tunnel was perforated ; the same means are now 
abridging the labour of the St. Gothard Tunnel, and compressed 
air is certain to play an important part in the tunnel under the 
British Channel. Slowly, therefore, the distribution of water 
power at a long distance is taking a place in different works, and it 
is not without interest to-day, when some of the most intelligent 
men of this country wish for a method of utilising natural 
powers which are now lost, as motive powers, to recapitulate the 
progress which hasalready been made towards the attainment of 
this object. 

In consequence of certain scientific works, executed in a special 
bureau which had been established by Piedmontese engineers in 
the Polcevera Valley, for the purpose of reconstructing the 
hydraulic tubes upon the results which might be obtained from 
the waterworks which are placed under the tunnel of 
Giovi, which have the most rapid slope existing in Europe, 
and upon some opinions advanced by engineer Piatti, of 
Milan, the engineers Grattoni, Sommeiller, and Grandis, invented 
a machine, which, with certain arrangements, rendered the 
distribution of water-power at a great distance possible. 
This invention, which had been sought after as a certain 
means of accomplishing the tunnel of Mont Cenis, formed the 
principal basis of the contract for the execution of the works, and 
after having been approved by the ilJustrious Paleocapa, it was 

laced before the Piedmontese Parliament by Count Cavour, the 
th of June, 1854, who used all his influence as a statesman to get 
it ya ; that is to say, to procure the permission to spend several 
millions, not only for the purpose of making a great tunnel, but, 
which is exceptional in the history of inventions, to verify a most 
important experiment, in expressing himself thus :—‘‘ But under 
another point of view, this invention might produce results quite 
as important as those which I have just explained to you, for 
you can by this means, having a waterfall, compress the air in an 
indeterminate quantity; you can create power, and convey it 
where you wish ; a waterfall replaces the use of coal, which can be 
converted into power. You can change falling water into motive 
power, and this will effect in our country what steam engines have 
effected elsewhere. . . . T-vefore, gentlemen, if this trial 
succeeds, if this invention answei . to the expectations of the in- 
ventors, we shall have a mechanica, revolution.” 

We know the success of the Frejus tunnel at Mont Cenis, but 
what does not seem to be understood by many people is the fact, 
proved in an incontestable manner, of the distribution of water- 
power at a great distance; and the illustrious engineers, (irandis, 
Grattoni, and Sommeiller, in the suceess of the great works which 
they had accomplished, did not forget to leave formal proofs in 
the interest Of engineering ; and in their report of April, 1863, of 
the tunnel works, there is the following passage, of which the value 
is immense, for it is no longer a supposition, but'a proved truth, 
resulting from a continued experiment of nine years, under very 
difficult conditions. 

“The experiment accomplished in the Alps on such a vast scale 
is a complete success, and should encourage engineers to take 
advantage of it, especially in a country so rich in hydraulic power. 
Wishing to reproduce in the same limits of dist and of diamet 
of the pipe, the. facts of compression confirmed by practical 
application at Bardonnéche, and about which it is certain there is 
no mistake, we will suppose with a pipe of 30 centimetres diameter it 
is wished to convey a power of c air to a distance of 20 
kilometres. At the beginning of a pipe of this length a compress- 
ing machine will be established and putin movement by the water, 
which can compress the air in limits, which vary from 6 to 12 
atmospheres, The system being established, and the horse-power 
verified, there will be, with a pipe of 30 centimetres diameter, an 
expenditure of 800,000f. for 2 kilometres, which will bring the 
price of each of the 622-horse power which it can produce to 128f. 
yearly for a continued work every twenty-four hours.” From this 
it results that transmission can be established up to twelve miles, 
and in other countries where iron is dearer than it is here, each 
horse-power will cost £50, all including, which at 10 per cent, 
yearly requires an annual expense in interest of £5. In taking the 
example of Niagara, cited by Dr, Siemens, who counts nearly 16 
tons of coal a year necessary for each steam horse-power, in this 
country £8 to £12 would be needed for coal, when it can be obtained 
at 10s. to 15s, at the works; and however low the price of a steam 
engine may be quoted, it is evident that interest, sinking fund, and 
sundry payments, augment the annual expenses so much that, com- 
petition between steam horse-power and hydro-atmospheric horse- 
power is impossible even here, where all the elements for working 
the first are cheap compared to what they are abroad. 

Since 1863 there has been no further question as to the possibility 
of conveying and distributing water-power at a great distance, 
There is no doubt upon this point, at any rate within certain limits, 
and efforts were directed to obtain the least possible loss of power 








by the passage of the air in the pipes of transmission. With 
regard to the distance of transmission, it appears to be agreed that 
it may be more than 20 kilometres. I have found in a scientific 
note written by Mr. Favale, C.H., 50 kilometres named ; for it is 
only necessary to increase the pressures of some atmospheres in 
proportion to the distance to compensate for the loss by friction, 
which would not be difficult now when there are “‘ compresseurs ” 
patented by well-known houses—such as Roy and Co,—which 
compress up to 120 atmospheres, and for 20 kilometres the maximum 
of 15 is indicated as sufficient. 

After the example of Mont Cenis, many applications of this 
transmission of power have taken place. A note by Professor G. B. 
Cravesana, Della trasmissione della forza per mezzo dell aria com- 
pressa, of 1868, contained in the Comptes Rendus of the Turin 
engineers, can be usefully consulted on this subject. The report 
of Mr. Hasslacher, published in the Zeitschrift fiir Berg-Hiitten 
und Salinenwesen of 1869, gives information as to its usage in the 
coal mines of Saarbriick. Les Annales du Genie Civil of 1870 
announce that it is also employed in the coal mines of Murihage. 
Le Bulletin de la Société d@ Encouragement pour Vindustrie nationale 
de 1872 informs us of the transmission which has been established 
at Eboulets for the use of the mines at Ronchamp. In the same 
Bulletin M. Dumas gives an account of works of transmission of 

wer produced by the ‘‘ perte du Rhone,” executed at Bellegarde, 

tween Culoz and the Lake of Bourget, to utilise nearly 10,000- 
horse dynamic. Further information is contained in the notes of 
Engineer Favara, published in 1873 in the Rivista Scientifica of Mr. 
Vimercati, of Florence, also in those of the engineers Grillo and 
Bruno, published in Za Borsa, of Genoa. A councillor of the 
Prince of Reus, who is very well known in the scientific world, 
has, amongst others, written a pamphlet, Ueber die rationelle 
Beniitzung der Wasserkriifte vermittelet eines Apparates zur Trans- 
mission derselben, von Herman Schlotter. Faust-Keuss. Rath, 
Mieiner, lithographirten Tafel. Gera. Verlog von C. B. Griesbach, 
1873, in which he explains a peculiar and ingenious method for 
utilising and transmitting the power of an artificial waterfall, 
which is not only very economical, but which, according to him, 
gives the following results:—‘‘ No motive machine, such as a 
hydraulic wheel, turbine, ormachine “4 colonne d’eau,” is neces- 
sary, the transmission of power being direct. The transmission of 
power can take to any distance, or in any direction ; it does not 
depend on the p of the ground, and may be divided. The 
conducting pipes need only resist one atmosphere.” 

I have mentioned this last pamphlet because it is remarkable for 
the new principle which it gives for the conveyance of water- 
power; but whether it is practical or not, which I do not know, 
all the other facts which I have cited amply prove the progress 
which has been made up to to-day, and the practical application of 
this invention, which commenced at Mont Cenis, and of which 
some engineers and manufacturers on the Continent are making 
very exact calculations, not only of the expenses of establishment, 
but guaranteeing even a realisation of a minimum power for their 
‘*compresseurs.” Professor Daniel Colladon, a very distingnished 
engineer, one of the directors of the St. Gothard Tunnel, who is 
specially well informed on the subject of transmission, wrote to 
M. Favre in 1873 that a certain waterfall of 416 metres could be 
divided into four successive ones of 104 metres each at the distance 
of 10 kilometres from each other—in all 40 kilometres ; and that 
with a minimum of 250 litres per second, and the hydraulic 
machine which would receive the power for compressing the air, a 
minimum would be realised of 70 per cent. horse-power, which 
would correspond theoretically with this height of fall and this 
quantity of water. Upon this basis he establishes that each of 
these falls could realise 242-horse power, and for all the four 
successive falls an available power of 968-horse. With this 
maxitaum, without exaggeration, a continual available power of 
1000-horse power could be calculated on to work machines for com- 
pressing air, and according to his patented system, he could, for a 
minimum expense in establishing, compensate for the amount of 
power lost by friction, escape, and the various losses to which the 
best air-compressing machines are subject. 

With these arrangements, in fact, every steam engine placed 
along the line of 40 kilometres could be put in movement by com- 
pressed air, a little heated, being substituted for steam, and the 
moving power of manufactories would require very little or no 
expense for establishment, and would receive air having a pressure 
of exactly 6 or 64 atmospheres. It is well to add, that in this 
same year of 1873, the ‘‘compresseurs” of Engineer D. Colladon 
commenced their work in the tunnel of St. Gothard, They were 
50 per cent. cheaper, and of an equally good quality as those which 
had been employed up to thattime. Again, Messrs. Benjamin Roy 
and Co., well known manufacturers of ‘‘ compresseurs,” who have 
established at the spinning factory of Schilsbac, at Fluns, turbines 
of 700-horse power, which work under a waterfall of 150 metres, 
and the two turbines of the inclined plane of Signor Agudio’s Rail- 
way, under a waterfall of 155 metres, wrote last year, on the 
subject also of a waterfall of 400 metres. ‘‘It could be divided 
into four waterfalls of 100 metres each, and we could gua- 
rantee that the hydraulic machine which we would place at the 
foot of each of these falls with 250 litres of water per second 
should produce 239-horse power, and we guarantee that this is 72 
per cent. of the original force of the waterfall.” They established 
as an approximate price for works for compressing air under a fall 
cf 100 metres and 250 litres of water 109,000f., and for works for 
compressing air under a fall of 200 metres and 250 litres of water 
150,000f., to which price must be added of course the expenses of 
establishment and the pipes for carrying power. From the pre- 
ceding, and without all that I might add from personal knowledge— 
for in similar circumstances I think it best to quote the testimony 
of others—you see, Sir, that power can be carried to considerable 
distances, and that this has been done under conditions which do 
not admit of doubt, but only of improvement. Up to a certain 
point a town or a locality can already receive a ‘‘canalisation” of 

wer—such as gasor water, and give movement to their machines 

y simply turning a key. If this invention progresses silently, if 
it has not yet produced the kind of mechanical revolution which 
the Count Cavour foresaw when convinced of the success.of the 
illustrious and deceased engineers — Grattoni and Sommeiller— 
whom he upheld with all his power in demanding the little 
Piedmontese Parliament to risk many millions for a decisive 
experiment of the transformation of falling water into a portable 
power—dell acqua che cade in forza portabile—the reason is that 
certain changes are made slowly, and this delay is quite natural ; 
for if all the world has heard of the Mont Cenis Tunnel, very few 
know how it was possible to make it, and those who are a little 
acquainted with the Perforatrice Grattoni-Sommeiller generally 
consider it as some kind of tool for tunnelling, and do not imagine 
that the principle to which it owes its existence resolves in a 
satisfactory manner the problem of the transmission of power. 

In conclusion, the solution electro-dynamic, of which Dr. 
Siemens has given a masterly sketch, will one day find a clever 
man who will realise it, and this is earnestly to be desired; but 
until..the electric. wire is able to transport here the millions of 
horse-power from Niagara or elsewhere, those already in the north 
can always be made use of, lying amongst mountains, lakes, and 
ravines, whereby thousands or tens of thousands at a time—I do 
not doubt many hundred thousands—might be obtained, if not even 
millions, for neither high mountains now, or rain are wanting, and 
the Alps of Great Britain are as white as those of Italy. Certainly 
the 20 or 40 kilometres, which up to the present time experience 
proves it is possible to carry power, have not, as tolength, the same 
importance as those of the telegraph, which has accustomed us to 
count the distance by 1000 kilometres at a time, but they are suf- 
ficiently great to be utilised by works and manufactures, and the 
clever English engineers will not be at a loss to find the means of 
augmenting the power of the ‘*compresseurs,” so that the natural 
powers which exist here may be carried to much greater distances, 
when they find it desirable to make use of them. 
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ARIS.—Madame Borveau, Rue de la Banque. 
eA OLIN. —ASMER and Co., 5, Vater den Linden. 
VIENNA.—Messrs. Gexovp and Co., Booksellers. 
LEIPSIC.—A. Twietmever, Bookseller. 
NEW YORK. a da saooge ane Rogers News Company, 
Ni . 
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i correspondents letters o inqu addressed 
ee ood Cackbed for qesertion te thle colema must, in all 
vate nied by a large envelope legibly directed by the 
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cases, 4 
writer to hi A bearing postage , in order that 
snewr ered by may orm ey deinain No 





writer, not necessarily tor publication, but as a proof of 
geod faith. No notice whatever will be taken of anonymous 
communications. 
GINEERING. —Certoinly not. , 
ow. (Metz).— Your panel has arrived safely. We vropose to illustrate the 
little instrument. . : ; 
Onserver.— We fear that you could not obtain a valid patent for either your 
hoist or your weighing machine, the invention not possessing sufficient 
novelty. As to the rail question, we fear it could not be settled as easily as 
you imagine ; an alizration in the length of the guard rail alone would do 
little good. The bit of line you refer to must have been very much out of 


order. ‘ 

J. W. W.—We very much doubt that you can work an ordinary wagon round 
a curve of one chain radius. You say nothing about wheel base, on which 
much depends, Get out the curve to scale and then put in the wheels, You 
will thus ascertain whether the gauge you have shown is easy enough. You 
must in any case have a guard rail If you could work trucks with 
swivelling axles you would have little trouble. 





MALLEABLE IRON, 
(To the Bdstor of The Bngweer.) 
Sin,—I would be obliged for any information as to books or papers on 
this subject ; also on ironfounding generally. Ww. 
Glasgow, April 7th. 





COFFEE CLEANING MACHINES. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your correspondents favour me with the addresses of 
good makers of machinery for husking or cleaning coffee ? N. F. R. 
London, April 10th. 





THE “PEN” MOTOR. 
(To the Baditor of The Buagineer.) 

Sin,—Can any correspondent give me information concerning the 
hem tostae which was ee hibited at Philadelphia, and is said to be well 
adapted for — screw launches ? R. G. 

Dover, April 10th. 
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Cloth Cases for binding Tue Enuinerr Volume, price 2s. 6d, each. 

The ee Volumes of Tur Enainesr can be had, price 18s, each—Vols 
8, 5, 10, 14, 21, 24, 25, 26, 88, 40, 41, 42. 
reign iptions for Thin Paper Copies will, until further notice, be 
received at the following rates. 
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Tue InetiruTion or Crvit Encinerrs.—Tuesday, April 17th, at 8 p.m.: 
(1) Discussion on ‘‘ The River Thames.” (2) ‘On a Deep Boring for Coal 
at Scarle, in Lincolnshire,” by Prof. Edward Hull, M.S. 
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CITADEL SHIPS, 

Mr. E. J. Reep’s faith in circular ironclads remains 
unshaken notwithstanding adverse criticisms difficult to 
refute, and Russian rumours that the Popoffkas are a 
lamentable failure. His paper on “Citadel Ships,” read 
before the Institute of Naval Architects, and published in 
our last impression, leaves no room for doubt concerning 
his convictions ; and it’ is not going too far to assume that 
if Mr, Reed were still Chief Constructor of the British 
Navy he would ere this have made energetic efforts to 
obtain permission to build a cyclad for the defence of 
our shores, if not for offensive purposes, We believe that 
Mr. Reed is entirely mistaken concerning the value of 
circular ironclads; and it will be seen from the general 
tenour of the discussion which followed the enunciation of 





his opinions before the Institute of Naval Architects, 


that estimate of the merits of these ships—if 
they deserve the name—is generally looked upon as 
altogether e rated. The-objections to circular iron- 


clads are that it is next to impossible to provide dock 
accommodation for them, and that they cannot be propelled 
at more than six or seven knots an hour. The first of 
these objections we need not stop to consider, for it will 
be conceded that once the necessity for circular ironclads 
was proved, docks as much as 200ft. wide could be built 
for their reception. But it is impossible to dismiss 
in the same way the objections that can be legitimatel 
urged against them on the score of their want of ‘ 
If Mr, confined himself to asserting that a floating 
fort, drawing but little water, and ing a certain 
amount of mobility, was likely to prove useful to Great 
Britain, and that circular ironclads were just such forts, 
then it might be granted that his case was worth hearing; 
but the late Chief Constructor,of the Navy really goes far to 
put himself out of court by calling Popoft’s vessels “ ships,” 
and insisiing that they can be driven at a fair rate of speed 
with a not very extravagant consumption of fuel. It 
would appear, however, that Mr. Reed is becomin 
impressed with the magnitude of the objections tnided 
to his pets, if not with their soundness. It is at 
least certain that in speaking about them a fortnight 
since, he broke new ground, and endeavoured to show 
that they, and they alone, could comply with certain condi- 
tions of naval warfare becoming daily of greater importance 
just at the same rate that torpedoes are improved. 

itherto Mr. Reed has contented himself with dealing 
with the cyclads as ironclad vessels intended to co 
with guns. Abandoning this line of argument for the 
moment, he attempted in his last paper to show that only 
circular ironclads could be made to resist assaults from 
below. We shall endeavour to show that his argument, 

ood as far as it went, was not quite so fair as was 

Setebins albeit, it was so far plausible that its weak 

int was entirely overlooked by those who discussed Mr. 
Reed's paper. 

The author’s contention admits of being very briefly 
stated. It is argued that cyclads cannot be propelled 
at high speeds; “but,” says Mr. Reed, “I will show you 
that, under conditions which will probably arise in naval 
warfare, circular ironclads are the only ships which can be 
propelled at all.” To demonstrate this proposition, he 
supposes that ships must be made equally strong all over; 
and he went on to show that a circular iron ship 19in. 
thick and 100ft. in diameter, and drawing 20ft., would 
just float. Her displacement would be then about 4250 
tons. He then compared this circular ship with the 
Glatton, 245ft. long, 20ft. draught, and 40ft wide; and he 
proved that this ship, if made of iron 19in. thick, could 
not “by any means float.” To enable such a ship to 
float, she must be made only l3in. or 13$in. thick. If, 
now, the circular ship was reduced in weight by making 
her only 133in. thick, she would have a margin of floata- 
tion left to carry engines, coal, &c., while the Glatton would 
have no margin. In fact, the circular ship could 600 
tons of machinery and 600 tons of coal. “Here, then,” 
says Mr. Reed, “I have proved that ships strong enough 
to resist submarine attacks must be made of the 
circular type.” We need not deal with certain other 
deductions drawn by Mr. Reed; they will be found fully 
set forth in his own words in our last impression. Now, 
for the purpose of argument, we will concede that ships of 
war must be made equally thick all ever—that is to say, 
they must have torpedo-proof hulls—and we shall take 
Mr. Reed’s figures, and suppose that our war ship must be 
13in. thick, and of solid iron. But, diverging at this point, 
it will be easy, we think, to show that Mr. Reed is entirely 
in error if he believes that the circular ironclad is the only 
type, or even the best type, to comply with the conditions. 

or our present purpose it will suffice to draw a comparison 
between the flat-bottomed circular ship and a vessel of more 
usual form, also flat-bottomed; we may, therefore, follow- 
ing Mr. Reed’s example, confine ourselves to the Glatton. 
Neglecting for the moment the fact that this vessel has a 
bow and stern, we shall assume that she is rectangular in 
plan and elevation, 245ft. long, 40ft. wide, and 20ft. deep, 
and that, if made of solid iron, 13in. thick, she would just 
float. A square foot of the substance of this ship would 
weigh in round numbers 13 x 40 = 5201b., and a strip of 
her bottom lft. wide would weigh 245 x 520 = 127,400 Ib., 
or say 57 tons. Let us suppose that the Glatton were 
widened just 1ft., her beam becoming 41ft. instead of 40ft.; 
then her weight would be increased by 57 tons in the 
bottom, and by, say, 9 tons for about 19ft. of iron at each 
end. After the alteration the Glatton would weigh 66 
tons more than she did before. But her displacement 
would obviously be increased by 245 x 20 = 4900 cubic 
feet, representing 4900 x 68 = 308,700 lb., or say 137 
tons. us it will be seen that for each increase of lft. 
in the beam of the Glatton we have a net augmentation 
of her floating capacity of 137— 57 = 80 tons. There- 
fore, to obtain the power of carrying 1200 tons of coal, 
machinery, and stores, we would have to make 
the beam of the Glatton wider by about 15ft. She 
would then be 245ft. long and 55ft. wide. Her 
length would be 4°45 times her breadth, and it might 
fairly be anticipated that, with a fairly good bow 
and stern, she would steam at 11 to 12 knots, with 
machinery weighing 500 tons. Such a vessel would in 
every respect superior, regarded as a ship, to the 
cyclad. It is a curious circumstanoe! that this very 
obvious line of reasoning was not adopted by any of the 
speakers during the discussion which followed Mr. Reed’s 
paper. Mr, himself appeared to have entirely 
overlooked the fact that very moderate additions 
to the beam of a long, narrow ship would enormously 
increase her displacement. It will argued, ibly, 
that our modified Giatton would have more displacement 
than the cyclad; but we fail to see how this affects 
the point at issue. The question of first cost was not 
raised by the author, nor was that of handiness. We 
may, for the purpose of argument, concede that the circular 
or citadel ship would be much handier and much cheaper 





than the modified Glatton; but the handiness and cheap- 
ness would be secured by a sacrifice of efficiency. That 
is to say, the citadel ship could do nothing to prevent the 
Glatton from making an attack on our shores, unless the 
Glatton p' ly went in the way of the cyclad. The 
former could not only steam round and round the latter, 
but she would probably be able to fight her guns when the 
citadel ship could not venture out of port. It will, we 
think, be admitted that Mr. Reed’s arguments were not 
quite fair, They would have been more legitimate 
if he had proved that displacement was a point 
of very great importance; and he might then have 
gone on to show, or try to show, that to make a just com- 
parison between the Glatton and the citadel ship it was 
essential that their displacement must remain the same. 
We hardly think, however, that Mr. Reed would go so far 
as to assert that it was impossible to build a ship with a 
less displacement than 4250 tons, which would have sides 
and bottom 13in. thick. The modified Glatton would 
have a atin of say 6400 tons. If she were cut in 
two, each half would have a displacement of say 3200 tons, 
to which would have to be added the weight of one 
additional end, leaving some 400 tons available for 
machinery, &c. The two half Glattons would, it is 
evident, be in no sense equal to one whole Glatton, but 
the fact remains that a ship might be made 13in. thick, 
which, with a displacement of a little over 3000 tons, 
rag still be able to steam better than a circular iron- 


We have said that Mr. Reed’s views were not suffered 
to pass unquestioned. The most disastrous attack made 
on citadel ships came from Mr. Froude, who showed 
that, do what they would to reduce the resistance of 
circular ships, that resistance was still about three times 
as great as that of a ship of the Inflexible type. It was 
useless, he pointed out, to argue that the resistance could 
be overcome by extra power, for as a matter admitting of 
direct practical demonstration, circular ships when hard 

ressed by steam power submerged themselves. They 

gan to sink at a speed of 9 knots, and at 10} they 
would be entirely under water. On the whole it will be 
seen that Mr. Reed undertook no easy task when he set 
about proving that circular ironclads are worth having. 
That floating forts of the type might be found useful in 
shallow waters we are ready to admit ; hut a circular 
“ship” is a nautical monstrosity, on the construction of 
which it is not likely that any nation, least of all England, 
will spend much money. The cyclads were fortunate 
when they found a friend in Mr. Reed; but éven his skill 
and readiness in debate, will not suffice to convince 
competent judges that the type is worth perpetuating even 
for the purpose of combating torpedoes. 


SCIENCE AND ARMOUR, 

Some excitement has been caused in Government depart- 
ments, and in scientific circles generally, by the sudden 
appearance of a remarkably vigorous protest which has 
been made by the members of the late Armour-plate Com- 
mittee against the conclusions of the Royal Commission on 
Scientific Education. This protest has been sent by them 
to the Duke of Devonshire, who is the president of the 
Royal Commission. The Plate Committee consisted of 
Vice-Admiral Sir John Hay, R.N. (president), Major- 
General Sir W. Jervoise, R.E., Major-General Henderson, 
R.A., Sir W. Fairbairn, Dr. Percy, and Dr. Pole. The 
protest is signed by all except Sir W. Fairbairn (deceased) 
and Sir W. Jervoise, who is abroad. The facts may be 
briefly expressed by saying that the Commission, under the 
guidance of Captain Galton, have concluded that the pro- 
ceedings of the Plate Committee furnish a happy illustration 
of how public money may be wasted for want of scientific 
knowledge. The committee object strongly to being made 
a target of in this way. Nor can we wonder much. An 
iron plate committee “should be made of sterner stuff.” 
The simplicity and straightforwardness of the whole pro- 
ceeding is the amusing part of it. We like to hear a man 
speak out his opinion, and the very time to do it is when 
he is giving evidence before a Royal Commission. In fact, 
a witness may feel this a singularly favourable oppor- 
tunity for ventilating opinions that the shadow of some 
Government “ Broadhead ” might keep in the dark at other 
times. An eccentric, outspoken man is often both an 
amusing and a useful witness. The members of the Plate 
Committee appear, however, to think that the line should be 
drawn somewhere. They consider that a witness should dis- 
tinguish between matters of opinion and matters of fact, 
and that the Commissioners should, at all events, take some 
ordinary precautions before adopting any startling c 
against a Government. committee. Perhaps so, but we 
must: noé let these gentlemen go too far. Surely they 
must feel, for example, that they ought not to object to the 
following. Capt. Galton says: “I think that an enormous 
amount of money was wasted in the case of the inquiry 
into armour plates, both for ships and forts. In that case 
the Government appointed a partly scientific committee, 
but it was mixed up with other persons who were not 
scientific.” This, we maintain, is legitimate criticism. 
Captain Galton has a perfect right to “think” that this 
committee wasted our money in “ inquiring into armour 
plates,” and he gives his reasons. They were only “ partly 
scientific.” But he had further reasons. “There was an 
enormous amount of money spent upon these experiments 
which, if a proper scheme had been drawn out and fol- 
lowed, walt have been expended far more usefully. But 
the reason of that was the want of scientific appreciation 
in the persons at the head of the Government who begged 
the committee at once to make t experiments instead 
of proceeding systematically with ones to begin 
with.” The scientific members of tle eommittee then, we 
learn, were in this difficulty. The “persons” at the head 
of the Government would Lave big experiments, and they 
wanted them at once. The members found that they were 
to “ inquire into armour plates,” and to do it quickly. The 
Royal Engineer wanted to defy the artillery with his plates, 
the artilleryman wanted to fire his gun, and the naval 
president was boisterous generally. How could three 
scientific men have the heart to discourage the big expe- 
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riments that everybody wanted? But we are going too 
fast. Captain Galton is cautious as to who were the 
scientific men. We have assumed that the officers did 
not. come under this head, but perhaps Captain Galton 
hesitates to make this assumption. He is himself con- 
sulted as if he were a scientific man; if so we are not safe 
in assuming that all officers are not scientific. Dr. Sharpey 
puts the question—“ Was it not rather a professional com- 
mittee than a scientific committee?” Captain Galton 
carefully replies, “There were upon it Dr. Percy, Mr. Pole, 
Sir W. Fairbairn, and there were naval and military 
officers besides.” He puts the bare fact of these names, and 
the circumstance of there being naval and military officers, 
and this apparently settles the question. Dr, Sharpey 
could then see at once how the matter stood, and so it was 
left. We are stupid enough to be still uncertain as to 
where the evil element in the committee began and ended, 
but we suspect it lay in the presence of the officers. The 
Commission was evidently much shocked, for we get the 
question (12,973), “ Of course large expense was incurred 
to the nation in making what one might almost call random 
experiments?” “ Yes,” says our witness, “an enormous 
expense. A great part of the sum of money might have 
been spent infinitely more advantageously had there been a 
well-considered plan originally.” Here is a terrible 
picture. “Large expense incurred fo the nation” by 
“random experiments.” No wonder the virtuous anger 
of the Commission could not descend to such a cold-blooded 
thing as good English. Here is a committee to decide 
on iron plates to resist artillery fire, for land and sea de- 
fences, constituted ofa naval officer who sets up to understand 
about ships ; an engineer, forts; and an artillery officer, 
guns; Dr. Percy, who pretends to know metallurgy ; and 
Sir W. Fairbairn and Mr. Pole, who fancy they have 
experience in the working of iron. What could Captain 
Galton call such a committee but “partly scientific” ? 
The Commission eventually, after quoting from this 
evidence, says, “ Investigations are conducted in such a 
manner as to involve a needless outlay of time and money, 
because they were planned without consultation with 
competent men of science,” and “Our statesmen are very 
much fonder of experiments made upon a large scale, 
with no defined system, than they are of experiments which 
have been brought out as the result of carefully-studied 
previous inquiry.” “The persons at the head of the 
Government begged the Iron Armour Committee at once 
to make great experiments, instead of proceeding sys- 
tematically with small ones to begin with.” “The War-oftice 
ieft the whole of the devising of the experiments to the 
committee, except that they told them that they wanted 
some big experiments.” So much for the Government. 
As to the committee, the Commission says, “Instead of 
commencing a series of experiments upon a small and 
clearly defined seale, . . . . they began by firing at 
any plates that were offered to them, which had no relation 
one to another.” 

It is against the conclusions of the Commission that the 
members of the Plate Committee protest. They urge that 
nothing could have been easier than either to have called 
for evidence from one of their number, or to have con- 
sulted the printed reports of their proceedings, These 
reports were not published, but are to be obtained easily, 
and copies exist In many Government departments. The 
Plate Committee members, in their reply, observe that 
three parts of their programme are attacked—(1) the 
instructions upon which they were told to act; (2) their 
action in the early stages of the investigation ; (3) their 
conduct generally. That they were not told to make 
“ great experiments,” “at once,” they seek to show by 
quoting their instructions. The committee were told to 
investigate “the thickness, size, and weight of iron plates 
of a specified composition and manufacture, that will 
resist shot of a given shape, weight, and material at 
given velocity, striking both directand at given angles. 
. - «, The resisting power of different qualities of 
iron plates must be tested ; hence the history of each 
plate should be ascertained, following it up from the first 
stage of manufacture until it became a wrought iron plate. 
“ The committee should begin the experiments on a small 
scale, for if the facts above mentioned be carefully ascer- 
tained and traced up through certain gradations of models 
at the known high velocities required, they would, at a 
very reduced cost in money and time, afford data for 
devising a few final experiments on a larger scale.” 
These, it is urged, show that the instructions were to 
the effect that the experimenters should feel their 
way gradually, and not plunge into big experiments 
at once. With regard to their first p ings, the 
committee met and decided to experiment on small- 
sized plates, commencing with plates iin, 4in., 3in., 
lin., 1din., 2in., 2}in., and 3in. thick. The preparation of 
these plates, and the experiments on them, occupied the 
first half of the year 1861, full details being given in the 
report. With regard to the conduct of their proceedings 
generally, and the charge of not consulting with competent 
men of science, the members of the Plate Committee say 
that, in the first place, they collected all records of previ- 
ous experiments, which they examined and classified ; and, 
secondly, they called before them a great number of scien- 
tific and mechanical men—in fact, everybody who was 
considered likely to give useful information. Among the 
witnesses were Sir W. Armstrong, Sir J. Whitworth, 
Captain Noble, General Lefroy, Mr. Lancaster, Mr. Ander- 
son, Mr. Scott Russell, Mr. Laird, Mr. Samuda, Mr. 
Grantham, Captain Hewlett, Professor Wheatstone, Mr. 
Mallet, Mr. Nasmyth, Captain Inglis, Mr. Bessemer, &c., 
and Mr, Menelaus and Mr. Parry might have been added, 
for they were also called. After carrying out a long course 
of preliminary experiments, they took up a scheme that 
they had carefully arranged of the points to be determined, 
so that there should not be an experiment which had not 
a definite aim and object. Targets representing the sides 
of vessels then built, and certain experimental systems of 
armour, were eventually made and fired at. Many experi- 
ments were also tried on the comparative effects of 
different kinds of projectiles, and generally on the use and 
effects of heavy artillery when employed against iron works 





All this, it is urged, can be seen by reference to the printed 
records of their proceedings, and might have been learnt 
by calling upon any of the members to give evidence. A 
great deal more is said, but we think we have given 
enough to put the case generally before our readers. 
It amounts to this, Very strong statements are 
made before a Royal Commission by a witness, ‘involv- 
ing both matters of opinion and matters of fact, the 
proceedings of a Government committee being condemned in 
a wholesale and detailed way. The Commission adopts these 
statements, endorses them, and points a moral from them, 
without taking the precaution of turning to the printed 
records of the oe of the committee or examinin 
a single member. It states that the committee h 
no definite plan, that the Government pressed it on 
to carry out experiments without preliminary trials, 
and that the committee did so without consulting compe- 
tent men of science. Can we wonder—nay, can we even 
regret—that such a course should cause the Commission 
to find itself in the position it now is, with its state- 
ments as to matters of fact confronted by the flat contra- 
diction of facts in every particular, and with the discovery 
that it has sent out to the world the rather startling 
opinion that the men whose names we quote were not 
competent to give an opinion on the questions before the 
Armour Plate Committee? We should be curious to know 
who are the competent scientific men who should have 
been consulted. The Astronomer Royal, Sir Roderick 
Murchison the great geologist, or Dr. Hooker, the botanist, 
are playfully suggested. Seriously, the matter is to be 
regretted, as shaking the confidence that ought to be felt 
in a Royal Commission. Strong views are known to exist 
as to the matters before this Commission. Questions are 
raised on which feeling in scientitic circles runs high, and 
where care and freedom from prejudice—or, at all events, 
the desire not to yield to it—are most necessary. These are 
not the circumstances under which a leading question should 
be put to a witness, and we think most of our readers will 
feel that the Commission needs no stronger condemnation 
than the bare record of the question we have already 
quoted, namely, No. 12,973—* Uf course large expense was 
incurred to the nation in making what one might almost 
call random experiments?” We should not have insisted 
on the mere wording of this had it not been that “of 
course” was not merely said but acted on. All the strong 
opinions a witness liked to express against the action of a 
celebrated committee were encouraged, taken down, and 
acted on as a matter of course. 


THE STORY OF H.M.S. TOURMALINE, 

Ir has been known for some years in privileged circles 
that the machinery of her Majesty’s ships is not all that 
can be desired. Disaster has followed so quickly on 
disaster of late that the world at large now knows very 
nearly as much as the Lords of the Admiralty on this 
subject, and the task of explaining away and satisfac- 
torily accounting for the failure of the engines intended 
to propel our men-of-war has become at last more than 
even Mr. Ward Hunt can accomplish. It would be waste 
of time to recapitulate the instances in which ships have 
been rendered by engine-room catastrophes, partially or 
entirely useless for considerable periods. The story of the 
Thunderer has not yet been forgotten. The adventures 
of the Thetis are still being explained. The work of 
pleasingly accounting for marine misfortunes is like that 
of Sisyphus—never ending, still beginning. No sooner is 
one tale of disaster told than another presents itself 
claiming to be heard; and no Government official should 
be surprised if he were told to-morrow that the British 
public had lost all faith in modern marine engines, in those 
who designed them, in those who made them, and 
in those who spent taxes in paying for them. The 
last story which has reached this country cannot, we 
think, be suffered to pass away into oblivion until some 
expression of opinion has been elicited in Parliament; for 
among the recent records of naval mismanagement—to use 
no term more severe—this stands out in bold relief as the 
most complete and tragic narrative with which we are 
acquainted. The story concerns the Tourmaline —a 
corvette, of what is known as the “Gem” type— 
and it was told by a gentleman on board her to the 
Times. It was published in that journal on Saturday last, 
and nothing approaching a contradiction, official or other- 
wise, has appeared since. 

The Tourmaline is a composite screw corvette, 1864 tons 
burthen, 350-horse power nominal, and 1972-horse power 
indicated. She was commissioned the 25th of October, 
1876. She is fitted with compound engines. The 
makers’ names we need not publish just now. Of the 
precise construction of the engines we know but little, for 
reasons to which we shall refer presently. The ship was 
ordered to the West Coast of Africa, a station on which 
she will probably remain for three years—certainly for 
one year. The station affords few facilities for making re- 

irs, and it was the more important that her engines should 
bots perfect order when she left England. On her trial 
trip off Sheerness, however, there was trouble with a 
hot bearing. Some damage was done. The bearing was 
patched up with white metal, and the ship started on her 
voyage. She got no further than Deal when, partly 
through bad weather, and partly because of the heating 
of the defective bearing, she had to anchor. When 
the weather cleared up she sailed once more. But 
the tank in cornection with the hot well gave way before 
long ; consequently distilled water could not be got into 
the boiler, and the donkeys, drawing from the sea, had to 
be kept constantly at work. As was to be expected, the 
boilers primed. They primed so much at last that the 
engines stopped dead. ‘They were started again after some 
trouble, and the trunk on the after cylinder gave way. The 
spare trunk was put in place while the Tourmaline was 
rolling heavily in the Bay of Biscay. Then the engines 
were started again, but no satisfactory vacuum could be 
obtained, and on taking off the condenser doors it was 
found that several hundred tubes had started, some of 
them being driven right out of the plates against the doors. 


The engineers were engaged five days making repairs, 





the ship being apparently kept going by the use of the 
high-pressure cylinder only, while the consumption of fuel 
was enormous, It may be urged that all this resulted from 
the priming of the boilers. Granting, for the sake of argu- 
ment, that this is true, the fact remains that the boilers 
were not to blame for the bursting of the feed tank. But 
our tale of disaster is not yet complete, The low-pressure 
slide valve weighs 1 ton 16 ewt., and the eccentric rods to 
drive this valve are 22in. long. It is not remarkable that 
under the circumstances no fewer than six sets of. liners 
were worn out, each liner lasting about twenty-four hours, 
After all the spare liners had been used, the engineers had 
to make others out of split boiler tubes, The pistons 
gave constant trouble. The chief engineer put some 
new springs into the low-pressure piston, but he had 
to take them out, as the engine could not be got 
to turn round when they were in, The screw 
is of the lifting type, but it is so badly fitted that 
when the ship heels a little it can neither be raised’ nor 
lowered, and the propeller shaft always works forward 
and gets in the way, so that the thrust blocks have to be 
slacked backand set screws used to keep theshaft in its place, 
It is a four hours job to get the screw up ordown. The 
circulating water is forced through the condenser by a 
helical pump, and no means of lubricating the shaft of this 
pump have cba provided. The bush in which the spindle 
runs got loose in its seat, revolved with the spindle, and 
made a noise which could be heard all over the vessel. On 
arriving at Simon’s Bay it was found that the ag ty 
crosshead guides were worn away one-fourth of an inch. 
The glands could not be got into the boxes again 
after they were taken out. On removing the cylinder 
covers it was found that the back trunk guide was 
cracked, and a new one had to be <— To com- 
plete the tale of calamity, the unfortunate chief 
engineer, driven beside himself by worry of mind, fatigue, 
and want of rest, cut his throat on the 27th of January, 
His wounds were sewn up, but the noise in the engine- 
room prevented him from obtaining any rest, and he died 
of exhaustion and anxiety on the 2nd of February. The 
Lords of the Admiralty have decided to grant his widow a 
special pension. 

Now let us see what can be said in the way of explana- 
tion or excuse in this matter. In the first place, the 
engines of the Tourmaline were made from the same 
patterns as those of the Diamond and the Sapphire. One of 
these ships is on the Indian station, the other in Australian 
waters. We believe that their engines have given no 
trouble. As regards the cracking of the feed-water tank, 
this, we can say, is an auxiliary hot well, made of 
wrought iron plates and angle irons; and there is room to 
believe that when the condenser tubes slipped out of place 
the air-pump discharged a very large quantity of water, 
more than the tank could accommodate, and it burst in 
consequence. The slipping of the condenser tubes admits 
of explanation in the following way: The tubes are nearly 
horizontal, and packed at each end with cotton grummets, 
and screwed glands. The condenser got hot repeatedly from 
deticiency of condensing water, and the packings may have 
been injured in consequence. The circulating water was de- 
ficient because the helical pump, driven by a three-cylinder 
Brotherhood and ardieatens engine, did not work well, 
as we have stated. As regards the rapid wear of the 
eccentric liners, it may be urged that the rods being three 
times the length of travel of the valves, excessive wear 
should not have taken place; and it is supposed that the 
balance ring at the back of the slide was out of order, and 
that in consequence the slide wassubmitted tothe full pressure 
of the steam. As regards the difficulty with the propeller, 
it may be that the shaft is rather a tight fit between the 
slot of the coupling and the stern thrust plate on the 
rudder post. The stern thrust plate should be removed 
with the screw and turned down. 

It is for our readers to say whether these possible 
explanations appear to be satisfactory or not. They are all 
that we are able to urge, and they leave many points 
quite untouched. For example, the fact that the air pump 
threw too much water is hardly a legitimate excuse for 
for the bursting of the feed tank; while if we admit that 
the design of the engines is proved to be faultless by the 
success which has attended its adoption in other ships, we 
are at once driven to conclude that the machinery of the 
Tourmaline went to sea out of order, It is worth notice 
that the Tourmaline’s engines of 350 nominal nt 
have indicated much less than the engines of several ships 
of the same type. The engines of the Sapphire, for 
example, of the same nominal power, indicate 2364-horse 
power, and those of the Turquoise 2100-horse-power, while 
the 350-horse engines of the Thetis give 2275-horse indicated. 
If we examine the statements we have reproduced, it will 
be seen that they apparently establish the existence of two 
distinct types of defect in the machinery of the Tourma- 
line; these are, bad design and bad beat ag id A 
design is, in our opinion, bed which leaves the boilers 
entirely dependent for the supply of distilled water.on a 
single tank which may fail at any moment. A design is 
bad which includes the driving of a slide valve weighing 
13 ton, by eccentric rods 22in. long. A design is bad whic 
provides crosshead guide surfaces so small that they are 
worn away one-fourth of an inch in a comparatively short 
voyage. orkmanship is assuredly bad when great diffi- 
culty is met with in getting a propeller up or down, and 
when the fitting of a bush of a centrifugal pump spindle is 
done in such a way that the bush turns round instead of re- 
maining at rest. But it is not necessary to go into details. 
Assuming that the story of the Tourmaline is true, every 
engineer of experience will admit that she went to sea 
with machinery defective in some way. This can in no 
wise be glossed over or hidden, This being so, we then 
ask, How is it that the Tourmaline began a voyage with 
defective machinery ? We presume the makers were paid 
for it, and that it was accepted by the Government, as 
being good. Either the machinery was good and_ efficient 
when the Admiralty paid for it, or it was not, ‘Tf it, was, 
who is responsible for the defects which tmanifes 
themselves the moment the’ Tourmaline! began to use - 
it at sea? If it ‘was ‘not, why did’ the “Aditiiralty 
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y for it? Can‘ it be argued’ that ‘the design of the 
engines of'the Tourmaline is quite satisfactory? Tf it is 
not, who is responsible for permitting engines of defective 
design to find their way into her Majesty’s ships? The 
maker’s defence will Probably. be that they had no choice ; 
the design was forced upon them by want of space in the 
engine-room. Such a defence will be excellent if it can be 
shown that the design was the. best that could be made 
under the circumstances. Then the responsibility for 
cramping space in the engine-room will vest with the 
designer of the ship. 

We have said that we possess no precise information 
concerning the engines of the Tourmaline. We believe 
that they are of the horizontal, compound, direct-acting 
kind, with guide trunks on the back cylinder covers to carry 
a portion of the weight of the piston. The fact is that it 
has recently become next to impossible to obtain any 
drawings or other information concerning the engines of 
her Majesty’s ships. The fault does not lie with the 
makers, who, as a rule, are quite willing to supply informa- 
tion; but they state that the Government a not permit 
them to do as they please in this matter. Under the 
circumstances, free criticism is of course stopped. There 
is, so far as we can see, no reason for keeping information 
concerning the engines of our ships of war private—recent 
experience with them, indeed, going far to show that 
certain defects are present in naval machinery which would 
probably not get in if the Admiralty knew that they would 
certainly be detected and pointed out by competent judges. 
We have previously stated that marine engine builders are, 
in the present day, compelled to comply with almost impos- 
sible conditions. If compliance unavoidably results in the 
contruction of such engines as those of the Tourmaline, 
then a moderate display of firmness on the part of engi- 
neers would be good for the navy, and it would shield 
world-wide reputations from a great danger. It must not 
be forgotten that the engineering staffs of our dockyards, 
although apparently responsible for the machinery of our 
wat ships, really possess no power sufficient for the dis- 
charge of their onerous duties ; and it is the more necessary 
that accurate information should be generally available 
concerning the type of machinery which finds favour in 
the eyes of certain all-powerful authorities who abound in 
our dockyards, and possess no practical knowledge of many 
questions which they decide. 





THE WITHAM VALLEY FLOODS, 

Tue remarks made by us on this subject some weeks ago 
appear to have excited considerable local interest, especially in 
the mind of Mr, Welsh, surveyor to the Witham drainage dis- 
trict. It will be remembered that Mr. Welsh holds views as to 
the cause of the floods along the Witham Valley between 
Lincoln and Boston, which are not in harmony with those pro- 
pounded by Mr. Wheeler, the surveyor to the Boston Harbour 
Commissioners. Hitherto it seems to have been the fashion 
to attribute these periodical floodings te the insufficient capacity 
of the river itself, and to the alleged choking up of the tidal 
channel below the grand sluice, where the fresh water is 
discharged at low tides. Now, however, the tables appear 
to be turned, and Mr. Wheeler's argument is that the 
grand sluice in its present condition is an obstacle which 
ought not longer to be tolerated. He thinks it either ought to 
be removed altogether or made twice its present size. The bar 
of mud and clay which has existed for some time just above the 
sill of the sluice meets, of course, with universal condemnation, 
and justly so, inasmuch as it needs no technical knowledge to 
see that a bar which is higher than the floor of the sluice simply 
has the effect of raising the sluice level to the same extent. 
On this subject Mr. Welsh has pretty conclusively answered 
himself by the letter enclosed to us by the Mayor of Boston, 
and published in our last issue. The plain issue to be raised 
is, we suppose, as to whether the Witham, with these 
improvements at its outfall, can or cannot efficiently drain 
its watershed, or whether it will, on the other hand, be 
necessary to go on with the new scheme for constructing, at 
gent com, a relief drain through a long reach of the valley. 

ing in mind the assertion recently made by Mr. Henry 
Chaplin, M.P., that the January floods had done damage to the 
extent of fully £100,000, it will be seen that the subject is of 
great importance, Sir John Hawkshaw has already been retained 
to look into the matter, as he did many years ago; hence we 
may reasonably suppose that prior to another winter steps of 
some kind or other will be taken for preventing the occurrence 
of similar floods in future, 


SHORT HOURS AT THE COLLIERIES., 

Tue very extravagant custom of working only eight hours 
day, which has been for some time in vogue at the Staffordshire 
mines, is producing its reasernable outcome. Our Staffordshire 
correspondent calls attention to the fact that Messrs. G. B. 
Thorneycroft and Co., of Wolverhampton, have given three 
months’ notice to their clerks and managers, to terminate con- 
tracts of service at midsummer, Their recent experience has 
assured that firm that they have been considerable losers by the 
trade which they have been doing. That loss they attribute to 
the wastefulness of the eight hours’ system, and they “ have 
determined to spend no more of their capital in attempting to 
uphold it,” The system was enforced by the colliers during 
what was termed “the coal famine.” And the men, acting 
upon the advice of leaders, who should be better informed, 
have again and again declined to abandon it, Rather 
than work even nine hours they have accepted lower 
wages; but the destruction which on in a pit in 
such a coal field as that of South Staffordshire when the col- 
liers are down only eight out of every twenty-four hours 
is so very great, that scarcely any practical reduction in wages 
can compensate for it. Yet this system makes the colliery owners’ 

ition, in the matter of workmeén’s remuneration alone, worse 

374 per cent. than it was in 1871. At that time thin coal 
colliers’ wages were 2s, 9d. per day, but the day was eleven 
hours, At this moment trade is worse than it was at that earlier 
date. To the same cause the Chillington Iron Company attri- 
bute much of their loss of £7500 by their past two years’ trading ; 
and it has had most to do in the loss of nearly £20,000 resulting 
from the trading in the past two years of the Stour Valley 
Company, in the same district. Nor is the present unsatisfac- 
tory position of the Darlaston Iron and Steel Company, which, like 
the Stour Valley Company, is about to be wound up, independent 

this same influence. Frum all this the colliery proprietors 
have probably learned their own lesson; but before; the men 
have learnt theirs great loss to masters and much suffering to 
pp ere Mie ensue, Let us hope that, discarding the adyice 

their false friends, the men will act upon that of a man who 





has proved himeelf a real friend, They will.do well to take the 
advice of Mr. Geo. J, Barker, recently the chairman of the Iron- 
masters’ Association, and now and for a long time the 
chairman of the Ironworkers’ Wages Board of South Stafford- 
shire, who, we note, urges them to at once.in their own interest 
consider the very serious condition of things, which they are now 
in a position sensibly to improve. 


COMPETITION WITH AMERICA, 


Ir is some compensation for the prevailing depression in the 
iron trade that this country is at length able to quote prices in 
New York with which American ironmasters cannot compete. 
Doubtless the figures at which alone business can be wrested in 
America from the men of Pittsburgh are very low, indeed leave 
but a very narrow fringe of profit; still that, notwithstanding the 
well known legislative assistance which the American iron trade 
is receiving in the shape of a high protective tariff, it should be 
possible for Staffordshire ironmasters to undersell those of Pitts- 
burgh is worthy of prominent note. The American iron trade 
has been not a little excited by the statement in a New York 
ie that as much as 24,000 tons of iron baling strip 

been bought from English firms, The statement 
has been republished in this country, and much has 
been made of it, In their readinesss to believe it, authori- 
ties at home appear to have forgotten what 24,000 tons of baling 


strip means, especially when the quantity is quoted in connection | 


with the statement that it is a twelvemonth’s requirement. It 
would be an exceedingly pleasant surprise to the strip mills of 
England, if such a transaction had really taken place, But it 
has not. If our readers will deduct twenty from four-and 
twenty the difference will pretty much represent the extent of 
the real order, That quantity of strip has been bought by a 
leading New York firm from four houses in this country. The 
firms are the Chillington Iron Company, of Wolverhampton ; 
the Wheelock Company, whose works are near Runcorn ; the 
Pelsall Company, another Staffordshire concern doing business 
near Walsall; and Messrs. Maybury and Co., of Manchester. 
Whilst we regret to have to correct the hopeful impression 
which this report has made, we would point out that the facts 
are by no means without encouraging features, Let us hope 
that by further reduced charges on this side, English iron- 
masters may be able in larger numbers to secure orders from the 
United States, and secure them at prices which will yield better 
matte. than those which will attend the execution of those here 
noticed, 








NOTES FROM CANADA. 
(From a Canadian Correspondent.) 
Yarmouth, Nova Scotia, March 18th, 1877. 

A STRIKE that ended riotously, and with the loss of the life 
of the ringleader, has occurred at the Canada Steel Company’s 
works at Londonderry, in this oo The company have 
recently blown in a furnace of the largest proportions, and the 
strike began with the fillers at this furnace. They objected to be 
paid by the shift instead of by the day and hour, as the custom 
heretofore has been, and fourteen of them were replaced by the 
labourers from the mines. On Saturday, the 24th ult., the men 
that were thus dismissed came round the furnace, howling and 
yelling, and endeavoured to intimidate and drive off the new men 
working in their place. The lamps were smashed, blows were 
struck, and one or two men were badly injured by iron bars, which 
were freely used as weapons on both sides. A peace officer who 
was present attempted to restore order, but the rioters assaulted 
him, and beat him so badly, that it is doubtful whether his 
wounds will not prove fa’ The workmen then commenced 
firing, and one or two of the rioters, including M‘Dougall, the 
ringleader, were shot down. This determined action seems to 
have scared the malcontents, who retreated with their ded 


separate the island from the main land of New Brunswick and Nova 
Scotia. In summer an efficient daily steam communication between 
Charlottetown, the capital, and Picton, in Nova Seotia, fifty mi 
and from Summerside to Shediac in New Brunswick, give as good a 
connection between the two principal parts of the island as is neces- 
sary; and now that these two points—Summerside, in the north, and 
Charlottetown in the centre—are connected by railway with each 
other and with all. the rest of the island, nothing further is neces- 
sary; but in the winter for nearly six months the island is isolated 
from the rest of the world excepting by the occasional trips of ice 
boats, which keep up a perilous and uncertain communication be- 
tween the capes, which few travellers have the hardihood to face. 
The nearest point to the main land is Cape Faunse, thirty-two 
miles north of Carlottetown, and only nine miles from Cape 
Truventine, in New Brunswick; but this short distance is 
often totally impassable for days together. On every fine da: 
the ice boats make their trips, carrying the mails and suc 
few passengers as are compelled to go; and with all the 
risks that are run, no fatal accidents have occurred for 
the last twenty or thirty years. The boats are constructed almost 
in the ordinary manner of a common ship’s boat, except that they 
are much lighter and have two keels, one on each side and parallel 
to the centre of the boat, and shod with steel like the runners of a 
| sleigh. This is necessary, as the boats have to perform the double 
service of a boat on the water and a sleigh when running across 
the floes of ice. Straps made to pass over the shoulder and under 
one arm are attached to the gunwales of the boat about 3ft. apart, 
and are used by passengers and crew alike, both as means of safety 
| in case of breaking through the soft ice and to serve for hauling 
| the boat on the solid ice, The “bord ice,” that is, the portion 
| which extends about a mile and remains fast to the shore and un- 
| broken, is traversed generally on sleighs drawn by horses, the crew 
| pushing the empty boats, which generally cross in pairs, along the 
| frozen surface of the ice. Between this and the ‘‘ running ice” is 
ponaally a space of from 10ft. to 50ft. of slush and soft ice, formed 
| by the grinding and abrading of the running ice as it serges and 
| smashes against the bord ice. The boats having been fairly pointed 
| about 10ft. back from the edge of the bord ice, and having got the 
mails and passengers luggage safely stowed, now wait for a favour- 
| able chance of 1 hing into th and clear water. The crew 
of four men, two on each side at stem and stern respectively, with 
| the captain standing behind the stem, get into their straps, and 
the passengers follow suit and throw the leathers over their heads 
and under the opposite arms between the leading and following 
boatmen. Whilst thus standing with one hand on the gunwale, 
and watching those great masses of ice, 15ft. and 20ft. high, sur- 
ging, struggling, and roaring past with the tide at the rate of five 
or six miles an hour, and expecting every moment to be ordered to 
make the leap to gain a foothold upon it, with all the risks before 
one, and that t arctic spectacle of piles of moving ice before 
you as far as the eye can reach, it must be a bold man whose heart 
does not sink within him at the prospect, and whose deafened ears 
don’t tingle at the thought of home comforts and warm railway 
carriages or comfortable steamers. But the word is given, the 
boat is jumped off by the combined efforts of all, and a struggle to 
jump in as she goes into the water is generally only partially suc- 
cessful on the part of the passengers, who not unfrequently 
commence their trip by a dip into the water and slush ice which 
hangs against the margin. The launch is generally made into as 
open water as can be got, and the object is to row as fast as possible, 
and allowing for the current, get on to the largest and smoothest 
floe that can be seen ; here all jump out, run the boat to the oppo- 
site side, launch again, and the crew ply their oars, giving a few 
breathing momenta, which are very acceptable and serve to 
strengthen the nerves for the next floe; and so it continues, 
alternately getting along briskly over a level stretch, thrusting and 
twisting and struggling to get the boat over the piles of craggy ice, 
and then a launch into clear water with an occasional ‘‘ drop 
through ” in these repeated changes out and into the boats, which 
by no means adds to our comfort with the thermometer below zero, 
and the alternate extremes of excessive exertion and passive inac- 
tion. Finally, the bord ice on the other side is reached, and after 
a very severe drag over the heaps of craggy ice cakes piled upon it, 











and M‘Dougall, who was dying, and upon whose body an inquest 
was held the next day. At the request of Mr. M‘Kay, the 
manager, 130 orgs were sent up by the Commander-in Chief, Sir 
William O'Grady Haley, and there has been no further disturbance. 
These works have been in existence for a number of years, making 
@ very superior description of charcoal pigs and blooms, and a great 
gee of the railway wheels at work in the Lower Provinces. ean 

ave lately been reconstructed, at an expense of nearly £500,000, 
to make steel under the Siemens process, and castings of the 
largest size, and will shortly be in full operation. The village, 
which is within two miles of the Intercolonial Railway, with 
which it has a branch connection, the junction being seventy-eight 
miles from Halifax, is growing very rapidly, and it has recently 
been proposed to name it Siemens, after the principal proprietor 
of the works. 

The contractors on the Levisand Kennebec Railway have parted, 
and at the meeting held in Quebec on the 8th ult. a resolution 
was passed accepting an offer made by Mr. Senechal to lease the 
road fora term of twelve — He agrees to pay the debts of the 
insolvent contractors at the rate of 2000 dols. per month, to con- 
struct the road to St. Francis this year, and to the boundary line 
within three years, and to maintain the railway in running order, 
receiving the profits of the line during that period. The Levis 
and Kennebec Road is a line running nearly due south from 
Quebec, or rather from Levis, which is on the opposite bank of the 
St. Lawrence, and is running for forty-five miles. It will 
extend another forty-five miles to the boundary of the State of 
Maine, where an American company is expected to join them, 
and continue the route to a junction with the Maine Central Rail- 
way. The bonds were floated a few months since in England at 
a 5 A figure, and by this arrangement are rendered almost 
worthless. 

The works on the Halifax and Cape Breton Railway, seventy- 
five miles long, being a continuation eastward of the Nova Scotia 

stem to the island of Cape Breton, have been commenced at 

ew G w. Ground was broken on the 21st ult. by the con- 
tractors, Messrs. Abbott and Co., of Brockville, who have under- 
taken to complete the line within three years to the Gut of Can- 
seau, with a steam ferry across the Straits to the island of 
Cape Breton. 'The line is in the hands of a strong company 
in Montreal, with Sir Hugh Allen as president, and will pass 
through a good mineral district, besides opening up a new 
outlet. for the Picton coal-field. The works on the Parsbo- 
rough and Springhill Railway, — miles long, are fast 
approaching completion, and the railway will be opened for 
traffic during the ry ye summer, This railway forms a 
much-needed outlet for the Springhill collieries to the Bay of 
Fundy and the American seaboard. It is proposed to extend it in 
the opposite direction to Pugwash, on the Gulf of the St. Law- 
rence, about twenty miles, which will give this coal access to the 
waters of the Gulf and the Canadian market. At present their 
only outlet is by the Intercolonial Railway, by which they are 
sending off 3000 or 4000 tons a week; but this quantity can be 
enormously increased as their facilities for bg or ag are 
increased. The works on the Western Counties Railway from 
Yarmouth to Annapolis, eighty-five miles long, are for the present 
suspended. The line was to have been opened on the Ist of May 
next, and a stormy discussion is now going on in the House of 
Assembly at Halifax on the subject, the contractors having, it 
appears, drawn all the — except about £160 and no part of 
the road being complete, whilst the three heaviest bridges on the 
line are all but untouched, 

When Prince Edward Island joined the Confederacy of Canada, 
one of the stipulations connected with her g a part of the 
Dominion imposed upon ‘the general ‘Government was a better 
cormmunication in winter across the Northumberland Straits, which 


a landing is made, and sleighs that have been waiting to see exactly 
where the landings would be, convey the tired and generally 
exhausted traveller to a ‘‘public” that has for the last thirty 
years been thus used as the point of arrival and departure. This 

lace, near Cape Truventine, is forty miles either from Sackville or 

hedlac, the nearest points at which the railway can be reached, 
and the total distance from Charlottetown to Sackville, eighty-two 
miles, is generally three days’ work, apart from the frequent delays 
due to rough weather and fogs in the Straits, when the passage can- 
not be attempted. Such are the difficulties the island people have 
to contend with in communicating with the rest of the world 
during the winter season. At the commencement of this winter the 
Dominion Government placed on the route, under the terms of 
their agreement, a steamer, intended, if not actually to make 
regular trips, at least capable of crossing at all ordinary times 
where the ice boats usually crossed. The Northern Light, built by 
Mr. Sewell, of Quebec, has been, if not a failure, at least a very 
partial success, and the worst part of the winter—March and 
April—is still to be encountered. The difficulty so far has been the 
uncertainty of the point where she will make her landings, and 
the impossibility of avoiding being carried up or down by the tide, 
and be compelled to disembark far from a habitation, as passengers 
could not be left fifteen or twenty miles from a house on the bleak 
“ bord ice” of the Straits, and with the vicissitudes of the terrible 
climate to be encountered, even if conveyances could be obtained. 
The steamer must necessarily make her landings with very great 
despatch, as the floes would cut, and the icebergs crush, any vessel 
that made fast to the bord ice for any length of time, and the 
result is that, so far, the ice boats with all their discomforts have 
proved a more reliable and altogether more eligible communication 
than this ultimately much praised and much abused steamer. It 
is to be hoped that this session the Government will take some 
action in this matter, and by the expenditure of a sufficient sum 
provide branch railways to the capes on either side, and some 
suitable landing-places, so that the dangers and delays of this 
crossing may be reduced to a minimum. 








Cast Inon TuBE FERRULES.—Referring to the use of cast iron 
tube ferrules, an American contemporary writes ;—‘‘ Twenty-five 
or thirty years ago a great deal of trouble was experienced on loco- 
motive engines with leaky tubes; it was a constant source of 
annoyance, and every few days some one had to go into the fur- 
nace to hammer or caulk up the ends of the tubes and ferrules— 
the tubes at that time were either copper or brass, and the ferrules 
were of wrought iron. In the year 1850, W. S. Hudson suggested 
that if cast iron tubes were substituted for wrought iron, it would 
remedy this standing reproach. Acting on this idea he proceeded 
to verify it—first by taking a ferrule of each kind, wrought and 
cast iron, turning them accurately to a gauge, then heating them 
red hot, measuring them, and noting the expansion of each ; 
afterward cooling them in water, and again measuring them. This 
process of heating, cooling, and measuring was repeated twelve 
times or more, when the wrought ferrule was found to be apprecia- 
bly less than at first, and the cast iron ferrule appreciably larger. 
It was noticed that the former ferrule expanded more than the 
latter when red hot ; this wasas anticipated. To carry this idea into 
practice, a locomotive with se tubes was taken ; all the ferrules 
were taken out, the tubes carefully expanded, and new ferrules 
putin. One-half, or all on one side of the centre line of the tube 
plate vertically, were of wrought iron, and the other half were all 
of cast iron. At the end of the first trip, when the boiler was 
cooling down, it was found that all the tubes with wrought iron 
ferrules, were leaking, whereas, at the same time, all those oppo- 
site to them, with cast iron ferrules, were tight. The wrought 
ferrules were then taken out, and cast iron ones put in their 
places, when all stopped leaking and so’continued, the engine 
doing duty daily, without any more trouble from leaky tubes,” 
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BOGIE ENGINES.—A LOCOMOTIVE 
RETROSPECT 


Tue Bogie having been of late years introduced to a 
considerable extent on some of our leading lines of railway, 
both for engines and carriages, we have much pleasure in 
inserting the following report on this system by Mr. A. 
Alexander (now of Sheffield), who at the time of its pre- 


= was acting as the locomotive engineer of Messrs. 
eto, Brassey, and Betts, the contractors for the Grand 
Trunk Railway of Canada. This report, addressed to Mr. 
Hodges, the chief representative of the contractors in 
Canada, led to an immediate alteration in the type 
engine supplied to the railway, and fully shows that the 
true nature of the advantages afforded by the bogie 
system, and its special _—— to American roads, were 
clearly appreciated by the writer upwards of twenty years 
since. The subject is of general interest to railway men, 
and we believe the use of the bogie is gradually extending. 
J. Hodges, Esq. Pt. Levi, Quebec, 12th April, 1855. 

Srr,—I hoped te have the pleasure of seeing you again at 
Hadlow Cove before you left Quebec; but having been dis- 
appointed in that expectation, I now beg to forward you a few 
remarks respecting the breakage of springs in the engines built 
here and delivered to the company—that sort of failure having 
been decidedly the most prominent, and indeed the only objec- 
tionable feature connected with their performance. They have 
certainly too much “lap’’ on the slide valves for winter work, 
but that admits of easy remedy befo'e the next season. 

I ain induced to trouble you with this communication, as you 
expressed a wish when here tc investigate the subject. Before 
a sufficient trial was made of the capabilities of these engines I 
heard frequent predictions that they would never answer, the 
reasons alleged referring principally to the difficulty they would 
experience in rounding curves, and to the probability of their 
running off the track when covered with much ice or snow. 
With respect to the first objection, we have not found it to be 
practically sound ; and as regards the second, the experience of 
this winter would lead me rather to prefer an English engine 
when there is much ice, &c., on the track as com with a 
“bogie” one. The great objection is that which I have alluded 
to above, and which I never heard anticipated—viz., the exces- 
sive failures occurring to leading springs and spring shoes. I am 
inclined to think the cause lies altogether in the inferior adapta- 
bility of the single leading wheel principle to very bad roads, 
and I have been compelled to come to the conclusion that in a 
country where, from whatever causes, a good road cannot be 
maintained throughout the year, the bogie frame would un- 
doubtedly be found much the more preferable arrangement for 
securing economy in the running expenditure. 

Without entering into the theory of the matter, I cannot but 
consider it a very suggestive fact that, whereas the bogie engines 
employed by us at this station ran repeatedly successive trips 
from Quebee to Richmond and back without injury to the bear- 
ing springs—although of course they did break occasionally—we 
frequently thought ourselves fortunate when one of our English 
engines performed the trip twice in succession without breaking 
one or more springs or spring shoes, 

I do not think it difficult, however, to perceive that the bogie 
frame must, from the principle of its construction be more suit- 
able to bad roads than our leading wheels. Several instances 
have occurred of an engine running many miles with one of the 
bogie wheels entirely off, thus showing that it was in a manner 
independent of one of its points of support in front. When, 
therefore, the front wheel of a bogie arrives at any hole or 
sudden depression, a great part of the weight being carried by 
the other three wheels, I have no doubt that in many cases it 
jumps, as it were, quite over it, without giving rise to the sudden 
lurch that must ensue when a single wheel supporting the entire 
weight of one side of the front part of the engine meets a soft 
place in the track. Such a wheel will, in fact, to use a common 
expression at home, “seek out the bad places.” Besides this, 
there is not so much disturbance of the heavy mass of boiler, 
cylinder, and frame with a bogie on a bad road as with the single 
wheels, and only half, as I will endeavour to show, of the 
momentum created and destroyed by the shocks, so that the 
forward motion must of course be much more smooth and easy. 

To illustrate this I have sketched roughly a leading wheel 








of 


ight being lifted by successive steps, or gradually with the 
bogie, and instantly with the single wheel. It is easy to carry 
out the principle, or theory, to any extent; thus the annexed 

i ent No. 1 will mount or descend a joint with ed 
one-fourth the original disturbance, and in No. 2 with one-eigh 
only—i.e., fin. for lin. of bad joint—the shock to the frame being 
in fact, inversely as the number of wheels, the principle being 
that, as the weight is distributed among all, each wheel raises or 
lowers simply its proportional share, so that the shock to the 
engine may be so reduced as to be inappreciable. 
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While these arrangements suggested themselves in considering 
the nature of the strain to which the bogie springs were exposed, 
it is obvious that they are quite inapplicable in practice, from 
their complexity and the slight weight thrown on the leading 
wheels of each set, and on the whole the present bogie arrange- 
ment seems to combine very happily the advantage of dividing 
the shock of bad road with supplying a sufficient amount of 
weight on the leading wheels to obviate all risk of jumping off 
at slight inequalities. The same principle of subdivision of 
strain has been applied to the driving and trailing wheels of 
engines, both in England and in this country, by the application 
of the “equalising or compensating bar;” and though it is 
generally considered that, as its name implies, its sole use is to 
equalise the shocks on the springs of both wheels, not the least 
of its merits is that, in fact, it allows the fire-box end of the 
engine to rise or fall at bad points of the road, by degrees— 
one-half of the whole amount at the passage of each wheel. This 
peculiarity of its action has not, so far as I am aware, been pre- 
viously noticed. These bars were applied to the leading driving 
and trailing springs of the goods engines built at Leeds for the 
Great Northern Railway, but, owing to a miscalculation in the 
position of the fulcra, it was found necessary to remove them 
from the former. 

I wish also to notice another peculiarity of the bogie in free- 
ing the springs from all lateral stress. You are aware that in 
looking down upon a bad road it presents not only a wavy 
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appearance vertically, but in plan also thus, the distortion being 
exaggerated. 

In running through such a road rapidly the leading wheel 
flanges receive a series of severe blows, which they communicate 
to the axle-boxes and horn plates, springing the latter so that the 
springs are exposed to a lateral strain. It is well known that a 
sudden lateral blow upon a beam, &c., exposed at the same time 
to vertical pressure, tends strongly to induce fracture should 
there be any inherent defect ; and it is for this reason that many 
are in the habit, when texting chains, girders, &c., of striking 
them with a hammer when they are heavily loaded. The 
leading springs are subjected to a somewhat similar test in the 
above case, and I have no doubt are frequently overstrained in 
consequence, and, moreover, the whole forward mass of the 
engine must oscillate violently from side to side to an extent 
corresponding with the deflection of the road from the straight 
line, rendering a decrease of speed necessary at such points as 
a matter of safety. With the bogie these influences have little 
or no existence, as the frame swivels on its centre and adapts 
itself to the varying direction of the road, so as to avoid all side 
strain or oscillation. I will advert only to one other point where 
the bogie has the advantage. I mean the comparative safety 
with which it runs through the very flimsy switches adopted in 
this country. I understand that it has been experimentally 
proved that the common double-throw switch universally applied 
in England is unsuited to the condition of the track here in 
winter ; if so, it is certainly much to be regretted, as the switches 
put down on this line—which are of the construction generally 
employed by contractors for temporary roads—cannot be com- 
pared with the others either for 
safety or convenience. With a 
single-wheel engine the danger 
ine by running rapidly 














through facing points at home is 
perfectly trivial as compared with 
the chance of jumping off the line 
—which has occurred several 





times this winter—when passing 
over the switches here if laid on a 
curve, I am confident that at 
this moment I could run off the 








line time after time at Pt. Levi 





with part of engine frame, supported as usual by springs bearing 
directly on the leading axlebox, the whole weight of one side 
of the engine being carried by the frame to which the spring 
ends are fastened, as also a pair of bogie wheels with the usual 
inverted spring, the engine frame resting on its centre. These 
are supposed to be rolling towards a very bad joint where one 
rail is lin. above the other. On passing the joint it is obvious 
that the single wheel will fall at once lin., and as the spring 
rests directly upon the axlebox, that, along with the frame 
and the whole forward mass of the engine, will fall lin. With 
the bogie the case is very different ; the front wheel on reaching 
the joint falls lin., but the other end of the spring resting on 
the wheel which has not reached the joint remains immovable, 
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consequently the centre of the spring with frame, boiler, &c., 
falls only 3in., with the front wheel and }in when the 
back wheel passes, thus making up the whole lin., but | 
rogressively, so that the strain brought on the spring | 
4 the hacked 





: tum of the mass above amounts 
only to 4in. or thereabouts, of its amount with the single wheel. 
The same remarks apply of course when the engine ascends a 





by taking any of our engines out 
of the station at what would be 
termed an improper speed. If switches are properly contrived 
there ought not to be such a phrase possible in reference to them. 
Drivers are accustomed in England, after the order for starting 
is given, to run out of the station as fast as they please, and 
having to get into speed they cannot attain generally above 
twelve miles per hour before they are clear of the station. I 
have found it necessary, however, to caution the drivers of the 
English engines here against such a course, the rule being that 
a speed of five miles per hour must not be exceeded until they 
| are clear of the last points. In the annexed eketch I have shown 
one of these switches set for the more curved line of rails. 








When a single leading wheel engine passes through, if the 
| curve be not too sharp and the wheels are properly turned up 
| and coned, there may be little lateral force upon the outer rail ; 
| but when the wheels are worn and the curve severe, the side 
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strain may be very considerable, jally at high speeds, the 
wheels on one side lying all in the same plane, and 














bad joint or any sudden deflection from the horizontal plane, the | 
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traighten the curved rail, so that the ends may be 
et sufficiently to allow the flanges to mount at A (below) 
and the flange of the other wheel sometimes mounts on the 
other rail marked B. This sort of accident has occurred several 
times, the only security for the movable rails remaining in posi. 
tion being the iron rod, about 1}in. diameter and so) 
12ft. long, stretching to the switch lever, and marked c in the 
sketch. This rod is also uently cranked at one end, and a 
comparatively slight force will suffice to spring it. Should the 
curve of crossing be so quick that the wheel come in 
contact with the rails, an immense side force would result, and 
even before this takes place the strain cannot be inconsiderable, 

On entering a curve the outer wheel is supposed to roll on to 
a larger diameter of the cone; there is always, however, more 
or less lateral slipping, and the rails will be pressed to one side 
by a force proportionate to the amount of friction between the 
rails and the wheel. Taking the adhesion of an engine at one-sixth 
of the insistent weight, which is a common estimate, and the 
load on leading wheels at 6 tons only, we have a side strain from 
friction merely amounting to 1 ton, and the switches and con- 
necting rod should be prepared to meet this at least without mov- 
ing. It is generally believed that an engine runs more safely when 
the driving tires are flanged, and they are generally so provided; 
others take a medium view, and to ease the engine in curves are 
accustomed to turn up the driving tires with thinner flanges 
than those on the leading and trailing wheels. As the leading 
flanges will mount the rails on a straight road before the driving 
flanges can take any strain, I am disposed to think that the 
latter might be disposed with, although I do not think that the 
engines we have built here find any difficulty occasioned by 
flange contact in passing the worst curves on the line. The 
extreme distance of centres in these engines is 13ft. 6in., the 
distance from leading to driving wheel being 6ft, 6in., and from 
driving to trailing wheel 7ft.; supposing that each wheel has 
tin. side play, the radius, of course, where the flanges just touch 
is defined by three points whose relative positions are as shown. 

The radius is found from the above data to be 273ft, 

lin. 
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< 7ft. x Sit. din, > 
Should the side play be jin. only, the limiting radius becomes 
extended to between 500ft. and 600ft. With curves of a greater 
radius there will be no pressure of the flanges, and this might in 
am be removed by taking the flanges from the driving 


Ww 
With the bogie engine, which is articulated in front, no side 
strain of any consequence can occur from the above causes, those 
are besides diffused over a larger surface by the intervention of 
the two leading wheels, which embrace a greater length of rail, 
so that the stress on each holding down spike is pro tanto 
reduced. In short, the bogie engine seems in many respects 
admirably adapted to the style of road most in vogue in this 
country, affording an illustration of the natural law, easily trace- 
able even in many very complex operations, that in process of 
time all the forms and agencies involved in obtaining a certain 
result tend to become gradually altered and modified, 80 as to 
attain the maximum of mutual adaptation. 

I will now, in conclusion, endeavour to estimate the prospects 
of the single leading wheel engines. If the Quebec and Rich- 
mond section in its present state can be taken as a type of the 
roads of this country, I should say decidedly that the present 
arrangement ought to be abandoned ; in fact, I consider the line 
virtually impracticable at present for our engines. Is is true 
that several modifications might be suggested which, retaining 
the simple wheel, would allow much greater flexibility of motion, 

consequent freedom from severe strains ; for instance, an 
equalising bar with its fulcrum so placed as to preserve the 
proper relative load on each wheel might be ee between 
the drawing and leading wheels. There is, however, what 
appears to me au insuperable objection to this, or any other 
similar scheme, viz., that it is experimental, and railway expe- 
rience at home has repeatedly and abundantly verified the 
impropriety, in a commercial point of view, of resorting to 
experiment with the intention of obtaining advantages which 
are already afforded by apparatus in use, and sufficient for the 
attainment of the ends proposed. The bogie is, in fact, found 
to answer, and it is quite problematical whether after expending 
£1000 or £2000 in searching for something equivalent, we 
would be much wiser than at present. 

These remarks are, or course, intended to a ply only to the 
requirements of such a road as the Quebec and Richmond sec- 
tion in its present condition. Although I think it right that 
the merits of the bogie should be fuily understood and con- 
sidered, I am not yet inclined to give up the single wheels, as 
on good roads I know that they will givg entire eatisfaction, and 
they are superior to the bogie in compactness and simplicity. 
Should an engine from any cause get off the track, the bogie 
will be found much more dangerous than the other arrange- 
ment, as by twisting it throws the engine further from the line, 
and frequently runs in below, breaking and injuring the motion. 

It ought to be observed that the leading springs of our 
engines seem to be well proportioned and abundantly strong 
enough for their load. It is customary to load springs about 
one-half of their breaking weight, with the view of obtaining suf- 
ficient flexibility or “ play ” at inequalities of the road. Were the 
spring loaded like a girder with merely from one-third or one- 
fifth of its breaking weight, it would not “give” sufficiently, 
and the engine would ride very roughly in consequence. The 
working weight bearing so great a ratio to the breaking weight, 
it follows that a sudden depression or elevation of the road may 
generate sufficient momentum in the mass alone to fracture a 
spring which on a good road would run for an indefinite period 
without showing any symptoms of failure, and hence the 
importance of any method which tends to diminish that 
momentum, and reduce the load as much as possible to a steady 
and uniform pressure. The length of bearing of our springs 
when under load is 32in.; they consist of sixteen plates 4in. 
broad and ,‘sin. thick, with the exception of top plate, which is 
fin. thick. Such a spring is equivalent to one of 17°56 plates, 
all ;in. thick, and its working strength is equal to 4°8, tons, 
i.¢., to a weight of 9°6 tons on the leading wheels, which is much 
more than the actual weight. I cannot therefore attribute the 
failures we have observed to any other cause than the defective 
road ; at the same time it becomes a point deserving of attentive 
consideration, whether in this country, where intense frosts are 
succeeded by rapid thaw, the roads will not be unavoidably dis- 
located each year thereby, to an extent which would seriously 
limit the applicability of the single wheel engines. It is of 
importance that any change which may increase the durability 
of the springs should be effected before further trials are made. 
I think it very likely that the springs would work more easily, 
and “give” more quickly at bad joints, if suspended by links, 
iastent of being supported by brackets as at present. I am the 
more inclined to try these links, as we observe that many of the 





broken spring shoes have been unsoundly made; indeed it is not 
cnny to find a eniich who can guarantes them frisn flaws, as they 
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e difficult to forge, but even the most ordinary workman can 
pin a sound tink with ease and certainty. To this greater 
facility of construction I would add that should breakage occur 
the links would be replaced in much less time and with less 
trouble than the brackets. 

I believe it would be worth while to make trial on one engine 
of these links, but I understand that one or more are now to be 
placed on the Longuenil line with the regular trains, and if that 
road is in tolerable condition, have no doubt they will do well. 

I hope you will excuse this lengthy communication, which has 
originated solely from my wish to give you the whole of my 


views on the subject.— Yours truly, A. ALEXANDER. 








ON CAST IRON, WROUGHT IRON, AND STEEL, 
CONSIDERED IN RELATION TO THEIR POWERS 
TO WITHSTAND THE BLOWS OF HEAVY 
PROJECTILES * 


By Commander Husert H. GRENFELL, R.N. 


RECENT experiments, particularly those at Spezia, seem to have 
placed the gun in such a position of superiority over the armoured 
structures which have been hitherto des m § that it appears as 
if the whole field of the material and nature of armour defence 
must be carefully reconsidered if the astonishing powers of the 
guns already made, and of those which gunmakers are ready to 
produce if required, are to be satisfactorily met. 

The object of this paper is to examine afresh the general pro- 
perties and behaviour under the attack of heavy projectiles of the 
three varieties of iron which have hitherto been employed as 
armour, in order to see whether we may hope to gain any advan- 
tage from a different nature or arrangement of plates, and to ascer- 
tain the bearing on the subject of the improvements in the manu- 
facture of all three metals which have been effected of late years. 
The general properties of cast iron, wrought iron, and steel are 
well known, but it may be as well, for our purpose, to briefly draw 
attention to them. 

Of the three metals ordinary cast iron has the least tensile 
strength and ductility, yet in its natural state it is harder than 
the other two, and at the same time more brittle. Wrought iron 
is an exceeding!y tough and ductile metal, but is comp. ratively 
soft. Steel possesses elasticity and ductility in the highest degree. 
While these are the qualities presented by the various metals as 
usually manufactured, both steel and cast iron are ma of being 
greatly modified by various processes which are applied to them, 
either when being made or subsequently. ‘The elasticity and 
strength of steel can be largely increased by tempering. By the 
»rocess known as ‘‘ chilling” an extraordinary degree of superficial 

ardness can be given to cast iron, although the hardness is joined 
to great brittleness. It is well known that ordinary English cast 
iron contains a certain admixture of phosphorus, sulphur, and 
other substances, partly due to the impurity of the ore, partly to 
the method of smelting used, which greatly diminishes the strength 
of the iron and adds to its brittleness, This defect is unimportant 
as regards the ordinary purposes for which cast iron is used, but 
becomes very serious when an attempt is made to use it to with- 
stand heavy strains or blows. The uvfavourable behaviour of the 
cast iron fates experimen'ed with seventeen or eighteen years ago 
was principally owing to this cause. But of late great improvement 
has been made in the quality of cast iron by having recourse to 
hematite ores, which are almost entirely free from these deleterious 
substances, and by using a different system of smelting which 
excludes the impurities found when coal is the fuel. So much so, 
that by carefully selecting the ores and by combining varieties of 
fine white and gray charcoal iron, an unusual degree of toughness 
and strength has been obtained, and the brittleness grently lessened. 
Steel is generally known in two varieties, termed “high” or ‘‘ low,” 
ones as i h ter of cast or wrought iron 





t app e 
ig! steel being very hard and brittle, low steel being soft and 
tor All its properties, again, are highly increased by the 
od adopted by Sir Joseph Whitworth, and well known as his 
**Fluid Compressed Steel.” We have to note, then, that both 
steel and cast iron have been greatly improved of late, and are by 
no means in the condition of twenty years ago. When we come to 
consider the behaviour of the three metals under the great strains 
to which they are exposed by the impact of heavy shot, we may, 
for purposes of comparison, place steel and cast iron together, as 
they are alike in their crystalline structure, and distinct from the 
fibrous condition which gives its peculiar qualities to wrought iron. 
In the official Admiralty treatise on the subject, we read :—‘‘ The 
result of many experiments has proved that the best armour plates 
are those of good tough and moderately soft wrought iron.” 
And again, “ The points of first im) ce are that the metal 
used shall possess the greatest possible toughness.” Now if we 
consider the action of a heavy projectile against a piss pane iron 
plate, we shall find that it is upon this local toughness and ductility 
that the success of wrought iron depends, The energy of the shot 
is absorbed by penetrating the iron and rending aud displacing 
the particles o to its path; the mass of the plate, com- 
ratively king, hardly affects the result. enetration 
to a wrought iron plate may in some sense be even said to be 
necessary in order to bring its resisting powers into play, and as 
tough wrought iron is always comparatively short, shot always do 
penetrate. But when plates have to be made very thick in order 
to resist very powerful guns, the difficulty of absorbing the blow 
becomes very great, and heavy strain is thrown on the bolts and 
fastenings. It may be said, in fact, that as wrought iron armour 
increases in thickness, there is but little corresponding increase in 
the resisting power of the material itself, whilst the strain on 
fastenings set up by the endeavour to absorb the blow of a very 
heavy shot becomes so great, that an attempt has been made to 
overeome it by arranging the plates in layers, with backing 
between. The properties on which wrought iron depends for suc- 
cess seem far more easily realised with thin armour than with 
thick ; but with cast iron or steel the case is just the reverse, for 
their hardness and crystalline structure distribute the blow over 
the whole mass of the plate, which therefore becomes a prominent 
factor in the result. @ resisting powor increases in direct pro- 
[ee to the mass, so that whilst small plates are shivered by the 
mpact of comparatively light projectiles, when large and heavy 
plates are used they exhibit unexpected resistance, for the hardness 
which can be given to the surface will prevent any penetration of 
the shot, and the mass of the plate is sufficient to absorb and 
distribute the shot’s momentum, I sw if any person was 
asked the simple question, ‘‘ What is the use of armour?” the 
reply would in substance be, ‘ To keep out the projectiles.” Yet 
it appears that we have hitherto been using a material which 
cannot be said to keep out projectiles; for, be a wrought iron plate 
ever so thick, penetration to a greater or less degree is always 
effected even by the lightest of guns, This does not seem a satis- 
factory state of affairs for various reasons, In the first place, 
although the wrought iron plate may not be liable to perforation 
by any particular gun, yet, as has been before stated, the shot will 
ways penetrate to a certain extent. Cunsiderable damage pares 
eff even by . projectiles, the surface of the plate br 
up, and the general structure weakened and injured. Again, shell 
| be fired against such a plate with # certainty of penetrating, 
and the effect of a large bursting charge exploding within a plate is 
greatly in excess of the ordinary effect of a shot, both in destroyin, 
the plate, straining the fastenings, and perhaps driving the point o 
the shell right through. In fact the naval architect may with 
reason echo the cry of the naval officer, *‘ For God’s sake keep out 
the shells!” Although in principle we must necessarily admit the 
possibility of making a gun to overcome a plate of whatever size and 
thickness, yet on the other hand it ought tobe em 
armour which shall be entirely proof against all guns of a nature 
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lighter than those t which it is intended to furnish a defence ; | blow they in their positions at the cost of splitti 
and this, not merely in the sense that wrought iron plates are | However Fe geting the fect is worthy of ee _. 
proof, namely, that although injured in some measure they yet | difficulty which has to be surmounted before steel can be success- 
succeed in keeping those lighter shot from orating, but abso- | fully used. It has been stated that by using chill moulds an 
lutely—that is to say, such projectiles sho juce no iy. etn ex may be given to cast iron. This method 
able effect whatsoever on the plates, but should be simply wn | when applied to shot is attended with great brittleness, principal! 
off like marbles from a stone wall. Is it beyond the practical because the shot being, sompazatively small objects, the chill 
limits of the problem to demand this? Cannot what we see on a | extends right through that portion of the shot which is cast in the 
small scale reproduced on a large one? The anvil is not | mould; but where e masses of many tons weight are cast in 
sensibly affected by the repeated blows of a hammer. Is it too | chill moulds, the chill extends uniformly and evenly to a depth of 
much to ask that armour specially designed to cope with the | a few inches only over the whole surface exposed to the chill, and 
heaviest artillery shall be uninjured by the attack of all lighter | we have this result, that the exterior face of the castin gains a 
guns? But this can only be obtained by armour possessing—first, | smoothness of glass and a hardness greater than can be ao even 
such superficial hardness that the projectile shall be unable to | tosteel, whilst the metal in the interior of the plate to 
penetrate at all—secondly, such general tenacity, ductility, and | the full all the toughness and strength which can be obtained a 
uniformity of structure, as to be able to bear + vibration with- | careful selection and combination of irons, Necessarily a e size 
out rupture—and lastly, such mass that a heavy blow shall be | in a cast iron plate presents no difficulty. It is only to make the 
safely distributed without bringing an insupportable strain on the | mould bigger and pour in more metal. If it is a fact that it is 
particles of the metal, ‘A very pretty me, iguvong al it will be | principally on the mass of the plate and not on its local tensile 
said ; ‘‘but rather difficult to realise!” That may beso, but let | strength and toughness that cast iron and steel depend for success- 
us see if any progress has been made towards realising it. The | fully resisting the blows of projectiles, it is evident that any trials 
slight degree to which the thickness of a wrought iron target may | which may have taken place between wrought iron plates and steel 
be said to add to the strength of the plates is shown by the experi- | or cast iron plates, where the size and thickness of the plates were 
ments at Spezia, where the 10in. gun netrated nearly 14in, into | approximately equal, cannot be considered in any way as satis 
the 22in, plates, which is about its full power of penetration. The | factorily settling the relative value of each, It is only when plates 
difference between the two kinds of material will be clearer if we | reach a considerable size that the advantages of casting become 
take a simple illustration, as for instance discharging a marble prominent. Under the conditions of such experiments as those 
against a mound of sand and a pane of glass. Whatever the | for instance, which took place recently at Spezia, steel or cast iron 
quantity or thickness of the sand may be, the marble penetrates to | plates could not but com most unfavourably with wrought 
the same depth ; no additional strength is given to the part struck | iron-. for in one case Teal ton ity and tough are the 
by its extent or thickness. If the marble be thrown with sufficient | elements sought ; in the other, surface hardness and mass. Itisno 
force against the pane of glass the entire pane will be shivered and | argument against cast iron to say that a considerably ter 
broken from top to bottom, showing that the whole mass of the weight and size are required to withstand a given projectile than 
- ina wrought iron plate. The point 
FIC. I. is that when that size is given the 
projectile is altogether withstood, 
and is powerless to inflict any 
damage, which is not the case 
with the wrought iron plate. 
Hitherto, then, it appears that 
we have depended entirely on the 
toughness of the material we have 
used for our plates, to the exclu- 
sion of hardness and mass; may 
not the subject be said to have 
reached a puint when we might 
try hardness of surface and mass, 
if at the expense of some tough- 
ness of material? In other words, 
should we not succeed better 
with plates of greater size and 
weight than any hitherto em- 
ployed, and make use. if possible, 
of the principle of the hammer 
and anvil? ‘* The weights will be 
enormous,” it will be said; but 
the object of this paper is to seek 
for the true conditions of the pro- 
blem. Its solution is another 
lass has been brought into play before rupture ensued; but by matter. For many years past Herr Griison, of Magdeburg, in 
increasin the thickness of the glass a point will be reached when . Germany—a gentleman well known in the engineering world, 
the marble simply bounds back from the surface of the glass with- and a member of this Institution—has been engaged in improving 
out inflicting any injury whatever, The hard surface of the glass | the manufacture of cast iron with special reference to its ewploy- 
hes prevented penetration, and the momentum of the marble has | ment for armour. Herr Griison considers it by no means 
been absorbed in setting up a vibratory movement between the impossible, when better knowledge is gained of the behaviour of 
particles of the glass, such as the particles have been able to bear iron freed from its impurities and under various conditions of 
without losing their cohesion. What we appear to want, then, in manufacture, that the defects of brittleness and want of tensile 
a satisfactory armour piate is, hardness of surface, toughness strength, which have hitherto prevented the use of cast iron for 
inside, and considerable size or mass, Now as regards wrought this purposes, will be overcome, in which case the advantages 
iron, hardness of surface is not to be obt.ined by any process dis- which it has in other respects will have full play. Briefly de- 
covered as yet. With respect to size, the difficulty of satisfactorily scribed, Herr Griison’s process is to cast armour plates in chill 
rolling large plates was one of the reasons brought forward in moulds, These iron moulds chill the surface of the plate and 
favour of the Sandwich system of armour. Still we have now ee it great hardness and elasticity. When sufficient metal to 
excellent plates 22in, thick, and it may be presumed that it is only form the plate has been poured in, molten metal is run round 
a question of expense for plates double this thickness to be made, , the mould itself. By these means, whilst the surface of the 
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Cast iron has this great advantage over wrought iron, that there is | plate is chilled by contact with the mould, the interior is pre- 
practically no manufacturing limit to the size and thickness of vented from cooling too rapidly and the icles of iron have time 
armour which can be made with it, The same might be said of | to assume their natural positions, with the result that the interior 
steel were it not the present practice to hammer or roll steel plates, and inner side of the plate retain the high degree of tenstile 
which introduces the same difficulties as with wrought iron ones.  stre’ which belongs to the iron used. The plate then ap- 
Whatever the future may have in store for us in the way of simpli- | proaches the true condition of armour, viz.:—Extreme hardness 
fying and years the manufacture of steel, the common draw- | and elasticity on the exterior surface, varying to toughness and 
back of steel as now made is its uncertainty. Armour cast from | strength on the inner side; the fracture of the metal when 

hard, elastic, “‘high” steel, would present many advantages in broken shows its high quality, the fineness and uniformity of grai 
respect of strength and ease of manufacture ; on the other hand, its being very remarkable. Proof of the excellent character of the 
excessive brittleness would be fatal, and there is no method of | metal was furnished by the trials which took place in Prussia 
removing this brittleness except by separately tempering each | against these shields, of which the following is an abstract :— 
late—-a which, in the case of large masses of steel, would | The shields were first tried at Tegel, against 15-centimetre solid 
exceedingly costly, risky, and uncertain in its results. Even steel shot; afterwamds, inst 2l-centimetre and 24-centimetre 
were it effected, the plate would be of uniform toughness and hard- chilled shot and shell with very satisfactory results. These pre- 
ness throughout, whereas the condition we are striving for is that | liminary trials enabled Herr Griison to determine the form and 
the outside surface shall be of extreme hardness, whilst the inside _ dimensions to be given to his shields. The shape he uses for his 
is tough and ductile. In armour made of mild rolled steel plates | shields—to which reference will be made subsequently—- whether 
we have the advantages of wrought iron in an increased degree, | placed in fortifications on land or as turrets on board ship, is the 
but with its drawbacks as well. Surface hardness is wanting, and | segment of a dome, Fig. 1, three kinds of plates being used in com- 
we are limited in point of size by the difficulties and expense of | pleting the dome, viz.:—Shields containing the gun-port ; those to 
making very large plates, Steel armour, again, manifests this | form the sides ; and cover-plateson top. In 1873a second trial was 
curious property when exposed to heavy blows: Although when | made under the following conditions :—The gun used was the 28- 
struck it may seem that little injury has been done, yet in a short centimetre B, L. Krupp; weight of shot, 517 Ib.; powder 
time the plate begins to ‘‘sing,” and splits and shivers under its | charge, 88 Ib.; distance of plate, ten yards. Two shots were 
own molecular action, This curious result seems to show that the | fired at a point close to the embrasure in a “‘ port ” plate,* each 
icles are in a state of tension and not in their proper positions. shot striking the same place. These two shots formed on the 

+ may be that rolling ae plates whilst it fone not p - : the | 

true fibrous character which we see in wrought iron, so far places = * ‘The maximum thickness, measured normally, was 720 mm. (28°3in 

the particles under great tension that by the action of a sudden | The shield was designed for a 21-cm. (8°2in.) sh e , 
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outer surface of the plate a rough place a few millimetres in depth, 
and after the second round the commencement of two slight cracks 
was observable on the interior of the plate. The shots were broken 
to ‘atoms on impact, and the fragments rebounding from the 
surface of the plate cut through the rails, beams and timbers of 
the shelter built in front, This trial was held to be entirely satis- 
factory, but in order to still further test the shields, the experi- 
ment was made of distributing ten rounds over the surface of a 
fresh plate, Fig. 2. Thetrial took pace on the 27th July, 1874,Jout was 
broken off after the seventh round, as the structures erected for 
security against fragments of shot proved no longer sufficient. 
The shots were fired as marked on the diagram. The first two 
were without any result. The third round brought a crack, see 
diagram, visible on the inner side of the plate, which was 
lengthened by the fourth round, separating the plate in two. The 
fifth brought a new crack. The last two rounds on this day 
proved to be without any impression on the plate whatever. After 
repairing the splinter-proofs re | was continued on the 21st 
August. Inthe meanwhile it had been decided to fire until the 
plate was destroyed. The eighth round made another small crack ; 
the ninth and tenth no visible impression at all. After havi 

thus carried out the official programme, the committee reported 
that the plate was far from unserviceable. On the inside no 
alteration had taken place beyond the two cracks before men- 
tioned. Even the shots fired on the different pieces of the plate 
showed no separation of the parts from one another. Firing was 
then continued, and although the surface of the plate lost in 
eae no increase of damage, as far as the ogarrnang. | of the 
plate was concerned, could be discovered. After entirely destroy- 
ing the sustaining walls and supports, it became impossible to 
continue further the work of smashing up the plate, although the 
committee stated that it would have been very interesting to carry 
the experiment to the length of actually destroying the plate—a 
point which, when firing was discontinued, seemed still a con- 
siderable distance off.* Firing was then commenced under the 
same conditions against a “‘ side” plate with flat-headed shot, 
but as on inspection no damage was visible, it was discontinued. 
The points of interest in these trials are :—{1) Throughout the whole 
of the practice no penetration into the plates was effected. The 
projectiles were in fact effectually kept out. (2) Even after 
the plate was split into two parts, many shots were fired 
without producing any visible effect at all, showing how the 
condition of the anvil and hammer had been obtained. ( 
injury beyond a crack occurred on the interior surface of 
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With regard to the last point, wrought iron is so deficient in 
ticity that when used as armour it is necessary to provide it with a 
backing which helps to absorb the vibration. But with cast 


armour, which depends on its mass to meet the blow, backing 
unnecessary, and even hurtful, and in ing all a 
his cast iron shields Herr Griison avetia the belie and 

ings of wrought iron armour, which are such a prominent source of 
difficulty and danger, not only weakening the plates consi 
rik ows J rise to a hailstorm of nuts and = but 

very highly the cost of construction. The effect of the shot, whi 
in the case of a wrought iron target would have been displayed in 
digging great holes into the structure, was here shown in splitting 
the plate, but it is evident from the number of shot which pro- 
duced no impression whatever, how near the shield was in point of 
size and mass to the dimensions against which the gun would have 
been absolutely powerless. The targets Nos. 3 and 4, lately erected 
at — for trial with the 100-ton gun, seem faulty in principle. 
In No. 3 target an 8:n. wrought iron plate was placed in front of 
14in. of chilled cast iron, with a backing of 28in. of wood and 1}in. 
iron skins. In No. 4 target the arrangement was still worse, the 
cast iron —_ put behind the backing. To place chilled cast iron 
behind wrought is to reverse their proper order. The harder and 
more elastic metal should have been placed in front of, and not 
behind, the softer and more ductile one; but from the preceding 
considerations it appears that their mode of resisting the impact of 
heavy shot is so dissimilar and antagonistic, that these metals 
should never be placed together in the same structure; in addition 
to which it is evident that, when used as flat plates, chilled castings 
can never resist the effect of heavy blows. Both the nature and 
arrangement of these two targets are such as to make the experi- 
ments with them of doubtful value. It should be mentioned that, 
although in the case of shields for fortresses, Herr Griison rightly 
makes use of a single casting, where it is necessary to connect 
plates together—as, for instance, to form a turret—he still avoids 
the use of bolts or through fastenings of every kind. The adjoin- 
ing edges of each two plates have a brood groove cut in them. 
When placed ge. —_ zinc is poured in from the top, by 
— ee ail +n 4 taille. of be e 
any i m @ mitraille of bol 

and rivets is avoided, whilst 5 removal of a damaged plate i 
simplified. In fact this system seems to give great ities for the 
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could be kept at various points and p with but little ur 
and expense, and without interfering with the other portions of 
the structure. The expense of rolling and bending wrought iron 
plates is very great when the plates are thick. To bend such 
plates to the fine double curves which are sometimes required is a 
work of still greater difficulty and expense; but in the case of a 
casting the curves are given at once and without additional labour. 
Again, rolled plates of whatever material are n ily of the 
same thickness throughout—a fact which has wondered elilaaiiaee 
the use of a vertical, or nearly vertical, arrangement of the armour. 
But, in the case of cast shields, not only can a varying curve be 
given to the exterior surface of the plate—a disposition often of 
the greatest value—but the shield itself may be of varying thick- 
ness, the greatest amount being given at those points most exposed 
to direct impact, tapering toa less thickness on parts which can 
only be struck obliquely, and where the equal thickness of a 
wrought iron target is only weight useiessly carried. This has been 
made use of by Herr Griison in adopting a domed shape for his 
shields. The dome possesses such great and i advan- 
tages that it was advocated in the earliest days of turrets. As, 
however, this shape is incapable of being used with wrought iron, 
inclined turrets were then proposed; but these, chiefly owing to 
their greater weight and loss of space, were abandoned for the 
present vertical arrangement of armour. It is impossible to com- 
pare the shape of a domed turret with that of any on board our 
ironclads, or of the shields used on the forts at Portsmouth and 
Plymouth, without being struck with the great superiority which 
the former possesses as regards the difficulty of giving it a direct 
blow and the tendency to deflect shot. The increased resistance 
derived from the curved surface of the dome has been estimated 
at two and a-half times that of vertical armour, weight for weight. 
It has been shown by numerous experiments that the thickest 
wrought iron armour is liable to penetration, even when struck at 
high angles; the soft nature of the material enables the point of 
the shot’ to bite, the shot turns and penetrates. The extreme 
hardness of the surface of chilled iron renders this impossible, 
Unless struck direct the shot inevitably glances. Whilst the 
curve of the exterior of the shield is such as to give the 
best shape for deflecting shot, the interior surface is so nearly 
vertical that ample space is ided for working the guns. 
The question of dealing with a weights on board ship no 
doubt presents great difficulties, but it is really only an extension 
of the principle of concentrating the armour, Whether we like 
it or not, the power even of the 100-ton gun already demands a 
readjustment of the subject, and it should not be forgotten that 
with a system of cast armour all the weight of backing is saved. 
We hear that the plates now being placed on the sides of the 
Inflexible cost over £100 per ton for material alone, exclusive of 
the cost of fitting. On the other hand, cast iron armour would 
not probably reach a fourth of this sum, and the full advantage of 
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* At Tegel, in the same year, a 16-cm. turret shield with a maximum 
thickness of 550 mm. (21gin) and a surface of 99 square feet, withstood 
277 15 cm., 20 17-cm., and 2 28-cm. hardened projectiles. 





this * economy in the material itself and in its xing io. plese 
woul: bs etaeeS tee oe of land defences, It has said 
that naval officers have not as a rule anticipated the immense 
strides by which both guns and armour have advanced during the 
last twenty years, e know, forinstance, the almost unanimous 
naval opinion which existed not many years back against the 
aay aay f of working a larger gun than the 12-ton M.L.R. gun on 
e bi ides of ships. But it is only comparatively speaking 
the other day that an eminent French naval architect, in reviewing 
the condition of the various fleets in existence, as shown by the 
Dreadnought, Peter the Great, and Tonnerre, asks, ‘‘Is the limit 
imposed on the thickness of armour by the di i 
of a sea-going ship near the point obtained in these vessels?” and 
jetbadiens own question, apparently in the affirmative, by the 
word, ‘‘ Possibly.” It is but a very short time since these words 
were written, and yet double the thickness of armour to which he 
refers is on the point of being sent afloat both here and in Italy. 
We should not, therefore, be too hasty in declaring the impos- 
sibility of employing far greater thickness than any yet given, 
should the necessity of the defence demand it. The next ten 
years may see the introduction of armour which shall bear the 
same relation to the 22in. plates of the present that these do to the 
4}in. plates of sixteen years ago. It is not only afloat that the 
question of an efficient defence has to be worked out. To provide 
a satisfactory armour for a sea-going ship is, indeed, a problem of 
extraordinary difficulty, demanding the highest ingenuity and 
skill; but in the case of prom soy Re forts some of its most 
perplexing features are altogether absent, and it may be said that 
the thickness and strength which can easily be given to armour 
for land defences are far from having reached their limit. A pro- 
posed system of defence should not be too readily set aside because 
the dimensions and weights are much greater than any hitherto 
adopted, if it presents, on the other hand, a prospect of really 
answering the purpose intended, namely, to keep out the projectiles. 
Mr. Barnaby, in the discussion which followed, said it 
ought to be a subject of satisfaction to the Institution 
that a distinguished gunnery officer like Captain Grenfell 
had given them so interesting a pe r. An error had, how- 
ever, been made as to the cost of the Inflexible. There might 
perhaps be one single plate that had cost something oyeneasting 
to the high figure given in the paper, but the plates, as a whole, di 
not cost anything like such a sum, He wished to ask what 
authority there was for the statement that the increased resistance 
derived from the curved surface of the dome was two and a-half 
times that of vertical armour, weight for weight. Whether there 
was a sloping side, or a dome-shaped turret, or a vertical wall, 
there must be a certain vertical oars for the whole structure, for 
the object was to protect the gun when it was down at the loading 
position. He believed the plates which were used by Herr Griison 
were of such a thickness that if placed upon a vertical wall rising 
the same height, they would have given a thickness of 3ft. of 
wrought iron armour. Captain Grenfell had said that perhaps 
there might be a difficulty in a ship carrying cast iron armour. 
gun used by Herr Griison was incapable of penetrating more 
18in. out of the 3ft., but he would like to know what 
thickness of cast iron would be required to. resist a 100-ton 
gun. He saw the experiments at Spezia. The target 
had 14in. of cast iron, hardened upon the surface, and upon 
it there was a plate of 8in. of wrought iron. When the 100- 
ton gun was brought to bear upon that it went completely through 
the whole structure, backing, skin, and all; and when the cast 
iron was examined it was perfectly cold, without the slightest 
change of form, broken just as a pane of a might be, huge 
pieces being driven to the rear through the hole, It might be said 
that there were only l4in. of cast iron, but that wasa very con- 
siderable amount for a ship tocarry. If asked which he would 
prefer, 14in. of such iron o~ 14in. of wrought iron, he had only one 
answer to give. The steel plate sent to Spezia by Mr. Schneider 
was 22in. thick, and the projectile turned up the face of the plate, 
just as in the case of wrought iron, and developed a large amount 
of heat, though the steel resisted much more than the wrought 
iron did. It was perfectly true that it cracked, while the wrought 
iron did not, but it allowed itself to be punched into and developed 
a large amount of heat. The Germans made some land forts on 
Herr Griison’s plan, but subsequently they sent orders to Sheffield 
for wrought iron plates for land fortresses. That was a fact which 
it was important to bear in mind. What the future of armour 
would be it was very difficult to say, but his own belief was that 
wrought iron would be displaced, not by cast iron, but by steel. 
He would even go further, and say that all the attempts which 
were now being made to introduce a general material for armour 
were exactly in the opposite direction to that which Captain Gren- 
fell had referred tots: was, instead of going in for a hard sur- 
face they were trying a soft one. The object was to get the largest 
— amount of resistance out of the plate, together with a soft 
and soft front. 


Captain Browne asked if the idea was not that the wrought iron 
was merely a sort of casing which confined the cast iron fragments 
in their places. He understood that it was proposed to make 
experiments with thick s‘ 2el plates covered with thin wrought iron 
in front, the suppositiou being that the steel, although broken, 
would Se to afford considerable resistance if still held in its 
place by a wrought iron covering. 

Mr. Galloway sai 


a gun had now been produced capable of 
admitted by the highest authority that it was im 





g 


right angles. The vulnerability of the e between the n- 
dicular and the line of flight of the abet dapeeaes very toh eee 
the material fired inst. If it was a soft surface, there was 
naturally a very considerable angle ; but by hardening the surface 
the angle was reduced, and, therefore, the area of vulnerability, 
At the same time, no one considering the subject could fail to 
alive to the objections brought forward by Mr. Barnaby as to 
weight. Of course, in reference to ships, weight must be a fixed 
quantity. If the thickness of the plates was increased, the pro- 
tected area or the armament must be diminished, but he would 
rather depend for his own defence in action upon hitting his enemy 
as hard as possible. Although the question of weight was of vital 
consequence with reference to the armour of ships, it was not so 
with reference to structures on shore, and if the principle of deflec- 
tion which he had mentioned was right, there was a great deal to 
be said in favour of chilled cast iron being used for fortifications on 
shore where the guns were not disappearing. 

The Chairman said he could not aliow the discussion to close 
without expressing his own opinion that the question of the com- 
parative powers of resistance of steel, or wrought or cast iron, was 
of the utmost practical importance. He was sure the members 
pa desire to thank Captain Grenfell for having introduced the 
subject. 

Commander Grenfell said his authority for the cost of the plates 
was simply the London correspondence of a country paper. 
statement that, weight for weight, the resistance derived from the 
curved surface of the dome was two and a-half times that of 
vertical armour, was the result of a very detailed examination of 
the subject by another naval officer, Mr, Palmer, That gentleman 
himself designed a dome turret out of wrought iron plates, and 
went very elaborately into the question to ascertain what the com- 
parative value of the two systems was. With regard to the pro- 
portion of chilled cast armour which would be likely to resist {00- 
ton guns, of course at the present moment that was an exceedingly 
difficult question to answer, but he had been informed that about 
4ft. of cast iron would be required to withstand the effect of such 
agun. His object in reading the paper was not to put forward any 
dogmatic views, but he thought the subject had fas) vhs previously 
brought before the English public, and therefore he was desirous 
to introduce it. 
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1008. Improvements in Exastic Fisa-so.T WasHers, dust guards or pack- 
ings for oil boxes of railway cars, washers, gaskets for pipes, pumps, 
boilers, and such like, condenser ferules, chair-seats, trunks, and 
boxes, loom-picks, harness-loops, bearings for machinery, and such 
like, and in the preparation of a material for these and other ‘purposes, 
Sydney Pitt, Sutton, Surrey.—A communication from the Vulcanised 
Fibre Company, Wilmington, U.S. 

1009. Improvements in Pumps, John Moysey, London-street, London. 

1010. Improvements in Mirus for Grixpinc Grarwy and other substances, 
Alexander Melville Clark, Chancery-lane, London.—A communieation 
from Victor Semonin, Paris.—13th March, 1877. 

1011. Improvements in machinery for Pressine Bricks, Ties, QUARRIES, 
and other similar articles formed of clay or other plastic material, 
Richard Bennett, Derby, and William Sayer, Hopton, Staffordshire, 

1012. Improvements in Sarery-vatves, and in apparatus or means con- 
nected therewith, Thomas Black, Liverpool. 

1013. Improvements in Furnaces for melting steel and for metallurgical 
and other operations, and for producing coke, Russell Aitken, West- 
minster, London. 

1014. Improvements in machinery for the manufacture of Parer Bags, 
Charles Harris and Joseph Fletcher, Manchester. 

1015. Improvements in and apparatus for Surinxmc TextiLe Fasrics, 
Edward Jamieson and Henry Collins, Salford. 

1016. a ee ag im Sarety Lamps for burning petroleum oil, Bernard 


Lietar, ‘ 

1018. Improved apparatus for Buoyinc Horags in Warge, William Robert 
Lake, Southampton-buildings, London.—A e>mmunication from Feodor 
de Zubovita, Vienna. 

1019. Improvements in Brasses and Frames for Rotvers for calendering 
and similar machinery, Frank Wirth, Frankfort-on-the-Maine, Germany. 
—A communication from Friedrich Voith, Wuarttem 4 

1020. An improved Musica Winp Ixsrrument, William Robert Lake, 
Southampton-buildings, London.—A con munication from Thomas 
Zach, Vienna. 

1023. Improvements in apparatus for Evectro-ptatinc Wire, Edward 

omas es, Chancery-lane, London.—A communication m 
William Wallace, Ansonia, U.S. 

1024. Improvements in means or apparatus for Storrixc Up or CLosina 
the Tunes of Sizam Borers and parts of the tube plates, John Lace, 
P , Glam ire. 

1025. Improvements in Cuatrs for connecting the rails of railways and 
tramways to metal and other sleepers, Auguste Pierre Potel, Brussels. 

1026, An improved mode of manufacturing Armovr-PLates, Alexander 
Wilson, Sheffield.—14th March, 1877. 

1029. Improvements in the preparation of Fisrovs and FrLamMewrous 
Supsrances, John Rogers, Belfast. 

1033. Improvements in Fitters for Water and Air, James Livesey, 
Westminster, London. 

1037. Improvements in the manufacture of Brooms and Brusnes and 
in apparatus for the same, Henry John Cubitt Keymer, Norwich. 

1039. ~ ear in Tram Cars, John Charles Wilson, Redland, 
Bristol. 

1041. Improvements in the Actions of Pianorontes, Henry Witton, 
Islington, London. 

1043. Improvements in apparatus for Spiirtinc or Rexpino Woop for 
laths, rails, firewood, and other purposes, Williom Edward Gedge, 
Wellington-street, London.—A communication from Hyppolite André, 
Fran 





combined with 22in. of backing, and it was 
to construct ships to carry armour of such thickness as 
effectively to resist it. The object then should be to have such an 
arrangement of armour as to split up and destroy the penetrative 
wer of the shot. He agreed with Mr. Barnaby that stee! would 
the material used in the future, but he would recommend that 
it should be rolled, so that it could be filled up in its inter- 
stices upon the cellular Prva 4 with wood, which would absorb 
the concussion of the shot. steel and the wood should be so 
combined that a very much greater thickness could be obtained at 
less weight than the present solid armour-plates. Repairs could 
then be much more easily effected, and the vessel would not be 
80 liable to go down as existing ships were. The great object, 
however, was to split the shot, and for that purpose the form 
of the edge of a chisel should be adopted. 

Mr. Michael Scott said he thought it was a mistake for the 
author to say that hardness of surface could not be obtained by any 
process yet discovered, because case hardening satisfied that re- 
quirement. He did not despair of seeing steel made suitable for 


armour-plates. 
Admiral Selwyn said the main fact which Captain Grenfell had 
ht to the notice of the Institution was that certain shots 
could be altogether kept out by a certain structure. How the 
armour could best be dis; was another thing. In the analogy 
of the anvil it would be found that the thinner the coating of steel 
the better, and that it was essential that the interior should be in 
the crystalline state of best cast iron, which was the most adapted to 
resist compression. Wrought iron offered no such efficient resist- 
ance. Experiments might be carried out with an ordinary pile- 
driving apparatus without any guns, and it was of the utmost im- 
portance to ascertain that the necessary weight was being employed 
in the best ble manner. He hoped the Ordnance Select Com- 
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1045, Imp ts in apparatus for Oreninc and Suvutrtinc Wiypow 
Sasues, lights, and casements in green-houses, factories, and other 
buildings, William Farvis, Bristol. 

1047. Improvements in Vatves, and in the machinery used for grinding 
the seat’, of such valves and other articles requiring such an operation, 
Richard Russell Gubbins and James Whitestone, Upper Thames-street, 
London.—15th March, 1877. 

1051. An improvement in Breecu-Loapine Frre-arms, John Pidd! 
Gracechurch-street, London.—A communication from Auguste ° 





cotte, Belgium, 

1053. Improvements in the construction of Unio Joints for Hosz Pupzs, 
John Morris, Salford. 

1055. Improvements in machinery for ‘*.ceartno and Comsine Fisrovus 
Mareriat, Samuel Cunliffe Lister, Bradford. 

1057. Impvovements in Frre-Bars and Bearino-Bars for Stream BorLers 
and other furnaces, George Hopewell, Topsham, Exeter. 

1059. Improvements in InvaLww Beps, Covcnes, and Cxairs, Thomas 
Granville Sharp McCarthy, Brompton, London, 

1061. Improvements in the manufacture of Umpretias, William Spence, 
Quality-court, Chancery-lane, London.—A communication from ‘les 
Macé, Paris. 

1063. Improvements in Gas Motor Enorves, William Robert Lake, 
Southampton-buildings, London.—A communication from Joseph 
Wertheim, Frankfort-on-the-Maine. 

1065. Improvements in apparatus for the manufacture of ARTIFICIAL 





Fvet and for other sim purposes, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Albert Michel Joutt- 
Pastré, Paris. 


1067. Improvements in Bvuiis-e1e Lanterns, John Knight Stead, 
London. 
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1069. Im ts in hinery or apparatus for Canpino Cortoy and 
other fibrous substances, William Goad Threlfall, William Wainman, 
and Thomas Farrington, Preston. 

1071. Improvements in ArRANatnc and AprtymnG PROPELLING APPARATUS 
to Boats or vessels for navigating rivers and canals, John Garrett 
Tongue, South ton-buildings, Londop.—A communication from Paul 








Jacquel, Paris. 
1073. Imp ts in Firne-escaPes and Lappgrs, George Oswald 





mittee d direct their attention to investigating the sti 
which Captain Grenfell had so ably brought before the Institu- 
tis 


ion. 

Captain Dawson said it should be a great comfort to naval men 
to know that the experiments at Shoeburyness did not represent 
action more than a trial at the measured mile represented the 
behaviour of a ship in a gale at sea. The old rale with regard to 
heavy ordnance was that it took the weight of the gun in shot to 
kill one man. He did not suppose that that would hold good in 
modern action ; but modern guns had never tried, though the esti- 
mate at present formed was that out of every ten shots fired by a 
ship at sea at a mark, about two might be eee and of 
those two but a very small proportion would be found to strike at 





Murray, Woolwich, Kent.—16th March, 1877. 

1075. Improvements in Carts to facilitate the reception, conveyance, and 
discharge of road sweepings, sewage, be Sa manure, water, and other 
matters, James Gledh alworth, London. 

1079. Improvements in Pocker Scrssors, Frederick William Schafer, 
sa. egeteee ne in 2 I din regenerating 

1083. Improvemen URIFYING IRON, and in 
arrangements or a) refor, and for otherwise applying 
temperatures, John ww, Newton, Lanar 4 

a i de ed in Macuines, John Keats, Wood Green, 

iddlesex. ‘ 

1093. Improvements in afd relating to Oven-xvor Strtcn Sewina 
Macuines, chiefly for the manufacture of sacks and similar 
articles, William Webster, » Scotland.—17th March, 1877. 
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ments in the construction or formation of Meta Prates 
“i ‘or in dmnal fides and fire-boxes of steam boilers, Samson Fox, 


1877. 
tame in Larnes, William Ford Smith and Arthur 


Co’ ‘ord, Lancashire.—A communication from William ‘8, 
Cooper, Bniladelphia, 

1105. Improved apparatus for Takinc Sounpine at Sea, and for indicating 
the d Kingston- 


ih li gee under various conditions, George Bohn, 

‘and Wil liam Smith, Salisbury-street, 
nd 1 Fic eb in Wasiina Macuines, Cla pham Holmes, Israel 
Pearson, William Henry Murton, and Nathan Midgley, Keighley, York- 


shire, 

1111, Improvements in Sprnyinc Macuinery, Gerard Wenzeslaus von 
Nawrocki, Berlin.—A communication from Heinrich Moritz Schéu, 
Germany. - 20th March, 1877. 

4902. Improved a ratus for RAISING SUNKEN Woopen SuiPs or VEsssELs 
from considerable depths, William Edward Gedge, Wellington-street, 
Strand, London. ne communication from Charles Gimello, Nice, 
be "19th aera 1876. 
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5010. ‘or Spinnine Topacco, Henry Wilson 
Kelly y and Richard Lloyd Wright, North Earl-street, Dublin, Treland.— 
28th December, 1876. 

120. A novel chemical process, the main object of which is the manu- 
facture of a new BLackine, and the residuum of which may be used as 
colouring matter and for other purposes, William Edward Gedge, 
Strand, London. — A communication from Hector Pacaud, Lyons, 
France.—10th January, 1877. 

248, Certain improvements in Wuiruoupers and Sockets, William Davis, 
Birmingham. —19th January, 1877. 

270. Improvements in apparatus for Gengratine Execrriciry, Cromwell 
Fleetwood Varley, Great Winchester-buildings, London.—20th January, 
1877. 

314. A new metallic Marcu-nox for the pocket, Abraham Martin, 
Newman-strect, Oxford-street, London. 

642, Improvements in Burwino Bricks, QuaRRies, TiLes, and other 
articles, and in kilns for that dag 1 James Inkerman Payton, Aston, 
near Birmingham.—26th January, 1877. 

Certain improvements in Cases or Recerracies for Neep.zs, Pins, 
and other similar articles, William Woodfield, Redditch, Worcestershire, 
and Albert Fenton, Birmi ngham.—27th January, 1877. 

370, Improvements in Traps for catching Biack BretTves and other 
insects, Thomas Samuel Millington, Median-road, Clapton, London, — 
29th January, 1877. 

468. Improvements in apparatus employed in Fatrentna Povutrry, 
William Alexaader Kerr, St. James’s-place, London,—A communication 
from Victor Claver de Berensberg, Gand, Belgium.—3rd February, 1877. 

550. Improvements in Lamp BURNERS, Thomas Rowatt, jun , London,— 
8th February, 1877. 

568. Re ng eng in Steam Borver and other Furnaces, Roger Jones, 

Canning Town, Essex.—1l0th February, 1877. 

698. Improvements in WHEAT-CLEANING MACHINERY, also poner to 

the cleansing of other grain, James Robinson, Carlisle.—A 


1485. Rotsine Steet Wire, Samuel Fox, Sheffield.—28th 4 


1874, 
1871, Uspneias and Suvsuapes, James Willis, She ¢ 


28th May, 
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984. AncHuors, Frederick Robert Augustus Glover, Brading, Isle of Wight. 
—Ath April, 1870. ~ et 

0 a Enaines, &c., Thomas Aveling, Rochester, Kent.~—8th April, 


1033, ENGRavine CyLinpers, James Edmondson, William Edmondson, 
and Frederick William Edmondson, Manckester,—8th April, 1870. 
anes \ or Gear, &., Andrew Betts Brown, Birkenhead.—8th April, 


1031. pie CoLiars, Francis Tayler. Manchester.—7th April, 1870. 

1051. bs gd Iron and Srret, James Henderson, New York, U.8.--9th 
April, 

1034. Avromatic Lams- -CREEP, William Hugh Carson and John Vidler 
Toone, Warminster,— 8th April, 1870, 
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4614. Lp Leaks and Corrosion in poort Hugh ar Liver- 


slr. Savery Vatves, William M 
London.—A communication from eu ‘Maurel ina Charles, Taal 

4619. Looms, John Collins, Glasgow. 

4621. CEMENTING VesseLs, Frederic Pelham Warren, Southsea.—29th No- 


vember, 1876 
sor Tipo Crap.es, Walter Geoffrey Jackson, Saltburn-by-the-Sea, 


hnild? 





5) 


4630. DispLayino ADVERTISEMENTS, James Ledger, Fleet-street, London. 
—A communication from vee m pier. 
4633. Furnace Grates, &¢., A Charles Twentyman, Wolverhampton. 
4636. Execrric Nicut S1¢Nats, Prosper Moritz, French man-of-war 
Robert Henry Armit, Tufnell Park, London, 
London. 


Oriflame. 

4638. Snips, Vesseis, &. 
and Henry Wickens, Old Broad-s 

463y. CARRIAGE SPRiNGs, James Mitchell, Sheffield. 

4649. OveRFLOW RECEPTACLES, James Robert Nichols, Brompton-road, 
London.—380th November, 1876. 

4650. Srzam Escine Vatves, Henry Holford and John Slee, Hyde, 
Cheshire 

4651. Marxinc Biiutagps, &c., James Ashcroft, Pépereeal, 

4656. Forminc Se.vepces, &c., Ernest thant Brad 

4659. Ick, John Garrett "Tongue, South ton-b iidings, London.—A 
communication from Carroll L. Riker. 

4661. Mutes for Srinnino, &c., Aaron Metcalf, Preston.—lst December, 
1876, 

4666. CuT-waIL MACHINERY, Paul Bedford rapes Wolverhampton. 

4668. DiREcT-acTING Srzeam Pumes, Charles Thorpe and Henry Priuce, 








tion from Mads Petersen, Hobro, Denmark. 13th February, 1877. 
632. Improvements in Looms for Wezavine, John Stansfield, Blackburn, 
__lancashire.—15tA February, 1877. 
Improvements in Ou. Lamps for the purpose of ext the 
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74. MaxiNa Bricks, Henry Ward, John Ward, and William Ward, 


4675. PRev ENTING WASTE of Water, Eliot Howard, Walthamstow.—2nd 
Di Pet 





aight in the event of the same being cua and oe preventing 
explosions and other accidents, applicable also to other purposes, 
William Notley, Great Suffolk- street, Southwark, Surrey. 

736. Improvements in apparatus for Sreaminc Potatoes and other 
articles of food, John Short, King-street, Stockton-on-Teés.—22nd 
February, 1877. 

004. Im sorementn in the manufacture of Stee: Suevrs for projectiles 
for sanpnet, Robert Hadfield, Sheffield, Yorkshire.—6th March, 1877. 

045. Improvements in Contrnvous RaiLway Brakes, Ramsey Kendall, 
Gateshead-on-Tyne, Durham.—9th March, 1877. 

1021. Improvements in Coatinc Sueers or Prares of Metat, and in 

paratus employed therein, Clement Crowther and Thomas Millington 
a, Stour Vale Ironworks, Kidderminster, Worcestershire, and 
Jabez Morgan, Kidderminster, Worcestershire.—14th Jdarch, 1877. 

1027. A new method of Fixinc Burrons, Kyops, ORNAMENTS, and other 
like — or ga Combault, Broad- btreet, Golden-square, don. 
1031. t of Harwours, Basins, and Bripses for 
racing g the passage of shipping —- stopping the carriage or 
general traffic, Francis Ingram Palmer, Finsbury-square, London,— 

15th March, 1877. 

1113. Impr ts in i for ORNAMENTING ARTICLES of GLAss, 

such as decanters, wine me tumblers, and other like articles, the 
said apparatus being ps Apr ok x for ornamenting articles made of 
china, earthenware, or other plastic materials, as also the regular or 
irregular surfaces of metals, William George Webb, Wordesley, near 
Stourbridge, Staffordshire. 

1115. Improvements in Lame Burners, Thomas Silver, Elgin-crescent, 
Kensington Park, London. 

1117. Improvements in apparatus for operating Continuous Brakes for 
railway trains by compressed air, James Steel, Glasgow, Lanarkshire, 
N.B. 








1119. An improvement or improvements in the manufacture of the 
Leatuer Soves of Boots and Sxoes, William Henry Wilmer Smith, 
Birmingham. 

mprovements in Trays.vucentT Grartnes for covering horizontal, 

or other openings of cellars or other chambers or spaces, 

Andrew Ronald Nairne and James Waddell, Glasgow, Lanarkshire, 

N.B, 


1125, Improved apparatus or appliance for ExtincuisHina the FLame in 
Hyprocarpon U1. Burners, Gustav Btilau, Fleet-street, London, 

1127. An improved process for PREVENTING the AccumuLaTion of CARBON 
in Rerorts used for the distillation of carburetted hydrogen, Alex- 
ander Melville Clark, Chancery-lane, London.—A communication from 
Watson Karr, Frostburg, Alleghany, Maryland, U.S.—2ist March, 1877. 

1181. Improvements in Sarety Deracnine Hooks for mining and other 
purposes, John Bray Craze, Wetteteld, Yorkshire. 

1133. Imp in the Woop Buocks for inlaid floors 
or surfaces and pavements, and of ‘wedges or keys | for railway chair= 
-and other purposes, Edwin Powley — 

don.—A communication from ri Théodore Maximilien Her 
mann de Faulong, Paris. —22nd ‘March, 1 1877. 

1143. A new or improved BismoTH Bronze or METALLIC ALLOY or ALLoYs, 
James Webster, Edgbaston, Warwick 

1145. Improvements in machinery for Grinpine Merautic and other 








Survaces, William Henry Astbury, Spittlegate, Grantham, Lincoln- 
shire. 

1149, Improvements in the construction of Carpine Enoines, James 
Edward Worsley, 





1163, Improvements in the Ae as Way of Ratways, and in the 
rolling stock to run thereon, Harry Whiteside Cook, Stondon, Essex.— 
28rd March, 1877. 


Invention Protected for Six Months on the Deposit of 
Complete Specifications. 

1255. Improvements relating to Furnacss, and designed to ensure the 
most effective and economical combustion of the fuel in the same, 
William Robert Lake, Southampton-buildings, London.—A comm 
cation from Robert Loudon Walker, Boston, Massachusetts, U.S. —20th 
March, 1877. 
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1183. Cone Tunes, Maurice Belsham, Darlington.—4th April, 1874. 

1185. Finnise Lames, &c., David Pitcairn Wright, Birmingham.—4th 
April, 1874. 

1213. Waconertes, &., John Braddick Pinnock, Bristol.—4th April, 
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74. 
ap Srreet SweerPine, James Robinson, Heston, Middlesex.—4th April, 


ii06. PArER Baas, Charles Anderson, Fettykil, Fife.— 6th April, 1874. 
1199, THERMO-ELECTRIC PrLes, Charles Clamond, Paris.---6th April, 1874. 
1238. Parssine Bricks, John Gill, Leeds.—9th A Am » 1874. 
Pe? at wd for Doors, &c., Charles Anthony Wheeler, Swindon.—21st 
ril, 1874. 
1858 Bi ie, &c., Samuel Harries Daddow, Pennsylvania, U.S,—2nd 
i, 1874. 
1. WarTerR-cLOsErs, Stewart Peters and William Donald, Glasgow.—7th 
pril, 1874, 
1220. Burrer Sprinc Cases, Edward Gatwood, mie and George 
Spencer, Cannon-street, London.—8th Aprit, 1874 
~— TRITURATING SupsTances, Eugene Anduze, Orleans, France,—Ssth 
pril, 1874, 
= _ Furnaces, Joseph John Butcher, Liverpool.—11th April, 


10 "Damtso Apparatus, John McKay, Newcastle-on-Tyne.—15th April, 

i agro: Alexander Melville Clark, Chancery-lane, London.—1st May, 

oe ooo ogg rg Frre-arms, Joseph Needham, Piccadilly, London, 
_ 4. 


ey os » as Ramen &c., Basil Ronald and John Farmer, Glasgow. —8¢h 
pril, 


val” oaxoansise Furr, James Brody Brechin, Dundee.—8th April,; 


iit whe Sree. Wire, &&., Samuel Fox, Sheflicld.—28¢h 
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4077. STONE cat Woop Movu.tpincs, Nathan Gold Kimberley, Great st. 
Helen’s, London: 

4679. Prinrine, &c., Claudius Valette, Paris. 

4682. Rock Boro, William Ro Lake, Southampt 
con.—A communication from Alfred Brandt. 

4691. SIGNALLING, James Judge, Bishop Auckland, Durham.—4th Decem- 
ber, 1876. 

) , alae Cuecks, Jerome Courtney, Water-lane, Tower-street, 
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ig8, Lon- 
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4697. PuLverisinc Ores, Henry Sunderland, Handsworth. 

4699, Steam VaLvxs, W Robert Lake, 8 ‘buildings, Lon- 
don.—A communication from Nathaniel Chase Locke and Alpheus 
Crosby Locke. 

4704. Rartway Brakes, John Henry ear pe Lincoln’s-inn-fields, 
London.—A communication from John Hardy and John George Hardy. 
4705. TeLearara ConpucTors, &c., Henry 5 aor Newton, ncan 
ng London.—A communication Fg Henri Menier.—5th December, 





aris, Spica ome &c., Samuel Townsend, East Dulwich, Surrey.— 
December, 18' 

4735, RaiLwaY Brakes, Richard David Sand Birmingh 

4736. Pararrine Lamps, Joseph Hinks, Birmingbaxn 

4737. Neepies, Richard Bennett, Red: 

4740. Raisinc Sunken Sars, Henry Jubber, Bayswater, London.—7th 
December, 1876. 

4750. TestinG MaTeERIALs for Tension, William Robert wavy bara se pe 
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3019. Fotpinc Papen, W. Conquest.— Dated 26th July, 1876, 

This refers to patent at No. 8105, 1875, and consists in so arranging rotary 
folding cylinders that the folds will be in the same direction. The The 
machine is specially aptroate. 1p § to, and may form part of ‘continuous web 
printing machines. Fin goied led up to the first folding rollers by tapes 
while the part to be fol is Ae, unsevered from the web, the aetaee 
being so regulated that when the paper has been caught by the first 
folding cylinder it will be torn from the continuous web, then carried 
round the cylinder and operated upon by the folding knife, aay 
between the Yolding rollers, and tapes to the second cylinder, 
where it receives a second fold in the same direction. Twelve sheets of 
drawings pany 


3020. PorTaBLe aI H. B. Newton,—Dated 26th July, 1876. 

This relates to light railways — for the use of farmers, con- 
tractors, &c. The per ists of light flat-footed rails 
rivetted to three transverse = orig a with grinding fish-plates fixed to 
one end of every pair of rails. Light useful forms of turntables, and 
open and closed trucks, &c., are described in the specification which is a 
communication from Paris. 


a. Smeal BARRELS AND Bortises, 4. M. Clark.—Dated 26th July, 


This. ETE to a barrel and bottle washer, in which the pipe with a per- 
forated end, which is inserted into the bung-hole or neck, is surrounded 
by a support which carries the weight of the barrel or bottle. This sup- 
port is capable of a small vertical movement downwards against the 
resistance of a spring: When a barrel is placed over the pipe and rested 
on the support, the resistance of the spring is overcome and the descent 
of the support opens the valve by which water under pressure is ad- 
mitted in a spray into the barrel, and is automatically cut off when the 
barrel is removed. 

3033. Burninc Noxious Gases, W. B. Newton.—Dated 27th July, 1876. 

This apparatus consists of a vertical cylinder provided at top with 
a domed cover from a rises an exit flue. At the lower part of the 
cylinder is a circular ing burner. — this burner a combustible gas, 
mixed with sufficient y a pipe, and the noxious gases 
enter through an annular odes round ‘the burner and are directed on to 











the flame of the latter by a deflector. An inve conical fire-clay 
vessel is Che conta he in ihe » pper part of the stove, to prevent the too rapid 
passage of y- 


3039. VeNneTIAN ton C. T. W. Piper.—Dated 28th July, 1876. 

This relates to outside Venetian sun blinds ; the lathes are made wider 
and fewer in number than usual, are of lenticular section, and are held 
by webbing fitting round them. The usual canting lath is dispensed 
with, as their greater width and greater distance apart admits their 
being permanently arranged to keep out sun light without obstructing 
the view. 

8042. Bunn Putueys, J. Day.—Dated 28th July, 1876. 


This relates to the tension pulleys for blind cords, and consists in 


— the pulley on the upper end of an india-rubber or other 
a = of which is secured at any n lever, by a 
Eames ‘secre cord may be taken from the ey without 





buildings, London.—A communication from Messrs. 1 
D 
~~" WRINGING MACHINE Routers, &c., Edwin Firth and Thomas 


PA Corror Fasrics, Robert Wilson, Patricroft. 

4762. Propuctine Coty and Warm Arr, Franz Windhausen, Berlin.—8sth 

* December, 1876. 

4798. HorszsHors, Luke Haslam, Newcastle-upon-Tyne, and James Judge, 
Bishop Auckland.—12th December, 1876 

4847. CRUCIBLES, éc., omens Melville Clark, Chancery-lane, London. 

from Al e Jules Plichon and Casimir Louis 

Thuau. —l4th December, 1876. 

om, Woop Pavement, John Armstrong, Sunderland.—19th December, 


76. 
4028. Woot, Alexander Melville Clark, Uhancery-lane, London.—A com- 
munication from Jules Raulin.—20th December, 1876. 
4962. Wire Carbs, Joseph Moseley, Manchester. 
4063. Movu.pine Strong, &c., Alexander Melville Clark, Cancery-lane, 
joorere _—A communication from Edouard Berten Noif.—22nd Decem- 
1876. 
4990. Raitway Brakes, &c., Alexander Melville Clark, Chancery-lane, 
eg .—A communication from Alexandre Elie Kurtz. —23rd Decem- 
187 
4096.’ Motive Power Enoines, William Walker, Dundee, —27th December, 
1876. 


6016. Fisrovus Purp, &c., John Imray, South ton-buildings, London. 
—A communication from Achille Brull and Pierre Besso 

5021. ORNAMENTAL Ties, Alexander Melville —s eel -lane, Lon- 
don.—A communication from Jean Larman anjat. 

6022. Puriryina Semo.ina, &c., Alexander Melville Clark, Chancery- 
lane, London.—A communication from Augustin Maurel.—28th Decem- 
ber, 1876, 

Goss. ee. ay Charles Ezard, Bradford, and John Wallace, 


, 1876. 
a7 cae, Postacr STamps, “Robert Vaile, Auckland, New Zealand. 
—2nd doers, Te 
329. PRiInTING parame, George Pringle Drummond, Ottawa, Canada. 
—25th January, 1877. 
612. Uritisina WASTE Heat, Alexander Wilson, Sheffield.—14th February, 


1877. 
eat Pire Tonos, Reuben Ri, , Hull.—16th February, 1877. 
ss USIBLE PLuas, &c., enry Hiller, Manchester.—19th February, 














737. Kiins, James Cramphorn, oe Surrey.- -22nd February, | 1877. 
797. Boots and SxHors, William Robert Lake, 
a —A communication from Solomon Jones eaten —27th Feb- 


1877. 
824. 4. EUnivyino Sewace, &c., Robert Turnbull, Glasgow.—1st March, 
187. 


838. AxLE Boxes, Dugald Drummond, Cowlairs.—2nd March, 1877. 

902, THERMO-ELECTRIC BATTERIES, Cecil Wray and Leonard Wray, 
Walthamstow.—6th March, 1877. 

944. GLass: FURNACES, Archibald Connal Stevenson, Glasgow. 

947. SicNaL LEVERS, ¢ Edwards, Cheltenham.—9th March, 1877. 

969. Wasuinc Macuines, &c., William Smith, David Marks, and W 
Alfred Midgley, Keighley.—101A March, 1877. 

994. Pastine LaBeLs, rest Leman, Trowse Newton, Norfolk.—13th 
March, 1877. 

1047. VaLves, Richard Russell Gubbins and James Whitestone, Upper 
Thames-street, London.—15th March, 1877. 

1149. Carpinc Enatnes, James Edward Worsley, Haslingden.—23rd 
March, 1877. 

1255. Furnaces, William Robert Lake, Southampton-buildings, London. 
—A communication from Robert Loudon Walker.—29th March, 1877. 








rsons atiularein an interest in opposing any one of such applications 
r- leave riting of their objections to such application at 
the office of Commissioners of Patents within twenty-one days afte: 
date. 
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3049. 1 Aart AND Emsossinc Bricws, C. H. Murray.—Dated 29th 
July, 1876. 
This relates to a small portable press for pressing bricks, made by 
— or otherwise, when partially dried. It consists of vertical 
s mounted on wheels, and with vertical slots therein for guiding 
P crosshead which carries a rectangular piston, and a Pree plate eer wanes 
within a die fixed on the upper part of the frame. 
upon a curved “‘ snail” lever actuated by a weighted Sand ‘ia When 
the latter is down, the piston is at the top of the die, and a brick m » 
re therein and com throwing the hand lever up, ani 
ringing the press plate hard upon it. 
LiTHoGRAPHIC PRINTING Press, C. Buchanan.—Dated 29th July, 
1876. —( Void by reason of patentee sone A neglected to Jsile a speciyication 
in pursuance of conditions of letters paten' 

This consists in a flexible t; b, fn ated - Bhagesrnsy automatically 
by the motion in and out the carriage. also relates to a double 
carriage for the stone my id of a main PF Bn carriage and a light 

upper carriage, upon which the stone rests, situate above and indepen- 
= = the main carriage, so that the labour of reciprocating the latter is 
avoi 
3056. Exp.osive Compounns, &. V. Gardner.—Dated 29th July, 1876. 

This consists in dis with the usual preparatory process of 
washing, poaching, an: the fibre or pulpy matter used, and, 
instead, in them to pieces of an uniform size by means of suitable 
machinery, and at once steeping them in acids. The pulpy matters when 
hard, as of wood, are previously heated until the soft sap tissues are de- 
com) Common nitric, mixed with sulphuric acid of density 184 “84 are 
used, and casting iron dipping vessels are employed. An arrangement of 
dipping pan, strain, &c., are described, and also various applications of 
and modes of manufacture of the compounds. 


8008. * tin AND TRacTion Sprinos, Rk. B. Hansell.—Dated 81st July. 


‘ads ratiniity elliptic spring is secured between a double band, one part 
of which slides outside the other, and is connected to one draw bar and 
the inner part connected to the other bar. In what way the spring may 
act as a buffer spring is not so clear. 


or, t mcteail AND PROJECTILES, 7. 8S. Hunter—Dated lst August, 


The anil to a battery for attack and defence, consisting of a large 
hollow seeere constructed of thick biocks of malleable iron or steel 
dow together. The sphere is divided horizontally by several floors, 
some of the chambers thus made forming batteries, gun rooms, observa- 
tories, stores, &c. These batteries may form part of a mote or a harbour 
of refuge, or may constitute a fortress. The projectile referred to consists 
ofa shell; the point of which is made separately from, and then fitted into 
a cylinder forming the body carrying the powder. A striker rod passing 
through the centre of the nose of the shell, which, resting against enclosed 
a powder, ae it when striking an object. Other strikers 

les in the front end of the projectile, which 
explode fulminating powder therein, and also fire the shell charge. 


83091. Sream Bolter, B. Hunt.—Dated 2nd August, 1876. 

This relates mainly to a sectional - vertical boiler consisting 
of a series of vertical plain or articulated pipes, 
and arranged so that the longer pipes leave a fire space 
circumscribed circle and under the shorter pipes which fill up the whole 

space within the outer diameter of the boiler they constitute: leaving 
between pede pe sufficient space for passage of smoke. Within the fire 
space are p! coils of pipes connected separately to separate pipes or 
to groups of pipes in the vertical system. 
3093. Fisn Joint, A. M. Clark.—Dated 2nd August, 1876. 

This relates to a fish-plate made thicker or strengthened at the bolt 
holes, and having projecting penn which lap over the foot of the rail. 
The bolt ends are countersunk, a washer is placed over the nut, and with 
a special punch a burr or rib is formed from the hollow countersunk end, 
which prevents the nut from coming off. 

3102. Harvestine Macuines, M. 7. Neale.—Dated 8rd August, 1876. 

This relates to apparatus for ie the corn collected by rea; g 

into sh The ttached to the delivery side o 
an ordinary form of reaper platform, and. binds with twine, but drawings 
would be necessary to give any idea of the mechanism. 


Bie, Mots, J. L. Taylor and R. Ramsden,—Dated 4th August, 1876. 
This relates to apparatus for keeping the yarn at proper n 
= to win on spindles. ‘‘ The taking-up chain is carried round 
y on the end of a slide connected to the a square, and then 
under a ow on the faller lever slide, and is wound on 
| When the arrives at the end of its travel, the 
alide strikes a em which pues back and tightens the backing-off 


principally 
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chain, takes up the slack thereof, and brings the faller wire near to the 
yarn preparatory to backing off. The latter wire acts on the yarn at the 

+ of backing off, prevents snarls, and produces a better nose to the 
$114. Tarrine Casxs, W. Noll.—Dated 4th August, 1876. 

The tus here Gcossthed contiete mainly of 3 conteo pine wietsh 

screws into the head of the cask, and which carries two cylindrical vessels. 
a stuffing-box on the top of the central pipe passes a smaller 
to the bottom, inside the cask, the upper end outside the 
the vessels mentioned on 
, and forces air through 
der con! a 
manganate of alkali to purify the air before its entrance. it 
desired to draw off the liquor the cock is opened and the small air pump 
work: 
$3119. Dryie Tea. W.R. M. Thomson.—Dated 5th August, 1876. 

This relates to a drying apparatus for use on plantations, and consists in 
passing a current of heat through trays (of wire cloth) fiiled with leaf, 
the trays jones: teenage one above another in a chamber, the lower et 
of which cont asteam vessel with through vertical tubes, in which 
the air is heated on its way to the tea trays. 

S121. Fasrentne Burros, F. D. Taylor.—Dated 5th August, 1876. 

The button is fastened without sewing, and consists of a head with a 
central stem on which loosely fits a disc, from the edge of which to the 
central hole is a radial slot less in width than the diameter of the hole. In 
the shank are two notches not om & each other. The shank is 
Ne = beey yd my and the disc is pushed on by 

clining the slot on the notches, which the central hole 
passes on to the stem and the button is held by the head thereon. 
3122. Marcon Boxes, FE. Pace.—Dated 5th August, 1876. 

This relates to machines for blanks or “squilettes” for 
match boxes. The blanks cut in the ordinary way are fed on toa table 
provided with adjustable stops, by which the blanks are properly carried 
to feed-rollers, the upper of which is covered with india-rubber. 
pass the blanks on to a series of blunt-edged scoring or marking tools, 
and afterwards through or past a series of disc cutters. 

3134. Hypravuiic Presses, R. H. Tweddle, J. Platt, and J. Fielding.— 
Dated 7th August, 1876. 

This relates to opening and closing dies used in forging and pressing. 
and consists in the addition of a press at night angles to the main press, 
which also carries dies that may do part of the forging. This auxiliary 
press is self-contained and may be used separately. The cylinder of the 
press is above the top of the machine, the descent of the ram being 
effected by gravity, the cylinder being filled with water from a tank, 
and pressure applied by an additional small quantity of water under 

re. 





3183. Curminc LeaTHER msto Strips, &. A. Sharp.—Dated 5th August, 
1876 


A large roller or cylinder is mounted in a frame, and above this a 
smaller cylinder made up of a series of disc cutters, and distance pieces 
between to regulate the width of the strips. The leather is passed 
between the two cylinders and emerges as strips. 


3188. Licutisc Gas Lamps sy Execrricity, S. G. L. Fox.—Dated 8th 


August, 1876. 
The lamps are ted by insulated wires, and the apparatus consists 
of a soft iron core provided with a soft iron armature at each end, and 
around which is a coil of insulated wire, thus forming an electro-magnet, 
the wire of which forms part of the lamp-connecting circuit. Around 
this primary coil is a secondary coil of finer wire ; above these coils is a 
permanent steel magnet free tu turn on a vertical axis. Upon an electric 
current being sent ugh the circuit the core becomes magnetised, and 
the permanent magnet turns on its axis and strikes against a gas cock 
lever, and causes the gas to escape. Then on breaking contact, electrical 
disturbance induced in the’ secondary coil gives rise to a spark which 
lights the gas of all the connected lamps. 
$141. Sarery Raistnc anp Lowerinc Apparatus, E. G. Brewer.—Dated 
5th August, 1876. 

One arrangement of this consists of two collars connected by a rod 
hooked at both ends; the collars are provided with three apertures 
through which the rope is passed, amd descent is regulated by the friction 
of the rope passing through these collars, which may be increased or 
lessened by a person descending, or by one to whom a weight is 
descending. 

3142. Tramways, G. Lindeman.—Dated 8th August, 1876. 

This consists, First, in a form of tramway, the rail of which is rolled 
with an under-cut — at the bottom, by which it is held on a double 
continuous longitudinal iron sleeper. Secondly, a tramway in which the 
rail is formed by the head of a double continuous longitudinal sleeper, 
ie, ie up of two sncmally rolled joist irons, the heads of 
whijch are formed so that their junction forms the tramway groove. 
Thirdly, in applying a pneumatic engine to aid a single horse in 
a car up inclines, &c. horse pulls through a spring, the pu 
which governs the working of the air engine, thus 
pulls the more air is admitted to the engine. 
3150. Muvine, Biastina, &c., J. Macnab.—Dated 9th August, 1876. 

In combination with a simple boring apparatus is employed a metallic 
ag beep the explosives, the plug being inserted and held securely 
m hole during the explosion by specially devised wedges and supports, 
and the plug in some forms ee case, the larger one hold- 
ing water, by which the danger of from the gas of the exploded 
powder in the smaller case is avoided. A cartridge is described for cannon 
a ae, ee the cartridge being filled with water to 
neutralise the effect of the flame on the bore. Several forms of boring 
tools are described. 

3152. Currixe Coat, E. A. Cowper.—Dated 9th August, 1876. 

This relates to modes of mounting coal-cutting drills, and to the con- 
struction of framing for these, so as to render them conveniently portable 
and to give facilities for rapidity, and securely fixing them in any required 
position. In most of the forms of framing described tripod stands are 
used. and pointed screws in conjunction with a lever, one end of which is 
inserted in the coal seam and the other end weighted, are employed for 
holding the machine in position. The drill cradle is mounted so as to 
work on a joint at the hinder part of the tripod frame, while its front 
slides to and fro upon a horizontal support on the front part of the frame. 
For cutting a vertical chase the drill cradle is mounted in horizontal 
trunnions. The drills are made of increasing size from the point to the 
shoulder, the increase being by shoulders which are made to cut, and so 
enlarge the hole as it deepens. 

3155. Wurets, J. B. Handyside, 8. Alley, J. H. Carruthers.—Dated 9th 
August, 1876. 

This is a railway wheel, the boss and tire of which are grooved at their 
sides, and receive therein, on either side, the curved in edges of a plate 
iron disc. The two discs are bolted together, and the boss and tire firmly 
held in place; the latter could not very well leave the discs if it broke in 
several pieces. Some fiat arms are formed on the boss, and are bolted in 
between the two discs. 


3161. Szraratinc Liguips, J. J. Thomas.—Dated 9th August, 1876.—(Not 
roceeded with 


Pp : 

This relates especially to the separating of jiacal liquid and tar 
from hydraulic mains of gasworks. The a’ tus consists of a tank 
with a series of dividing plates, with one or more communicating holes 
in them, so that the liquor delivered into the first becomes s ied in 
motion as it passes through the diff partments, and the lighter 





upon 
e stronger the horse 








erent com 
liquor rises to the surface and the heavier flows out through a in the 
bottom of the last compartment. tito 
3162. Cooxinc RancEs, W. Wilson.—Dated 10th August, 1876, 

This consists Saas ans ranges so that that part of the hot 
plate or hob immediately over the fire, may slide horizontally either 
under the plate over the boiler, or over that over the oven, so that the 
range may be close or open as desired. 

3163. Markixe ovt Grounp, F. W. Byrne.—Dated 10th August, 1876. 

is for marking out tennis courts or lawns, and consists of a stone 
or other disc mounted on a little carriage with a handle, so that it may be 
pushed over the line of the desired marks. Resting against the disc is 
a piece of pipe clay, and above the disc is a water can from which water 
may drip. ¢ disc is thus as it runs over the lines supplied with colour- 
ing matter, which it rubs oft the clay and which is wetted by the 
dripping water. 
3166. Heatinc anp Vratitatine, J. and T. Whitaker.—Dated 10th 

August, 1876. 

This refers to apparatus for regulating the temperature of the air from 
air heating apparatus, and consists in admitting the air to the fire-grate 
of the heater by one pipe fitted with a damper valve. The latter is 
worked by levers conn it with a thermostat or arrangement of bars 
operated by expansion attending increased heat. 

3167. Sewive Macurves, W. Dore, J. P. Tapley, and C. Wilson.—Dated 
10th August, 1876. 

This consists, First, in actuating the shuttle and giving feed by means 
of a disc and eccentric which works short arm of a iever, the long arm 

connected to the shuttle; a second eccentric on the other side of 


2 ates yor Thisdiy, 
means of a flat ; A 
in a method of governing the relative action of the needle a shuttle 
by an arrangement of spring and check lever which cause the threads to 
interlock the moment the needle bar and shuttle have arrived at the 
extremity of their traverse. 

3179. Loous, W. Crabtree.—Dated 11th August, 1876.—(Not proceeded 


This relates to apparatus for insuring the maintenance of the cloth 





roller or beam at a proper relative position to the fluted roller or the 
emery roller. The Ls of these rollers are su} in forked 


les which upon spiral inclosed in a box. To facilitate 

removal of the cloth beam from the loom, a hand lever is applied, and 
the gu ns, by which the springs are compressed, and the cloth may be 
removed, a rack and ai holding the springs com di the 
operation, and the paw! being released when more cl has been placed 
between the rollers. . 


$180. Grinpinc Cory, H. Bell.—Dated 11th August, 1876.—(Not proceeded 


This consists in supplementing or replacing Bovill’s coo apparatus 
by a tube or spout attached in a tangential position to the m: ne case 
just above the meal spout, the rotation of the stone causing an indraught 
which cools the meal. A valve is fitted in the tube by which the admis- 
sion of air may be admitted. 


$181. Articies From Deposrrep Correr, S. Pitt.—Dated 11th August, 
1876. 


This consists essentially in the employment of copper deposited by 
electric currents for making, without fusion, jointless tubes, cartri 
heads, &c., of pure copper by deposition in moulds or upon cores of suit- 
able materials. 


$184. Freeptaces, C. Hill.—Dated 11th August, 1876. 
This relates to the fireplaces of 





8 kitchen ranges and ships’ cooking 
stoves, and consists in vows = fire-bars in an inclined ition, the 
higher ends being tt the bridge and the lower ends it the door 


of the fi ce. e Ul) surface of the bars are notched to prevent 

the too rapid falling of the tuel to the door, and bars are placed in front 

abreast the lower part of the door. 

3185. Exvevores ror Or Cake, C. Eskrett and W. H. Searle.—Dated 12th 
August, 1876.—( Not proceeded with. 

This relates to constructing wrappers or plates without the tin facing, 
and consists in a facing of papier maché, made to the required form, and 
highly glazed on the face, or cardboard facings glazed like papier maché 
may be employed. The backs of the wrappers may be of 
8186. Suesr Iron Texeorarn Posts, &c., J. A. Desgofie.—Dated 12th 

August, 1876 

This consists in making posts, chimneys, masts, &c., of sheet iron, and 
of round, square, gular. hexagonal, and other sections, the post or 
other article being made stiff by the meeting of the longitudinal flanges 
of the strips or sheets of which they are composed and of the well known 
form used for wrought iron piles. 

3189. Door anp Wixpow Prartes, J. Dryhurst and J. Woodward.—Dated 
12th August, 1876.—(Not proceeded with.) 

This consists in making these plates by printing the necessary letters 
on one side of a sheet of glass with gum or varnish and from a flexible 
mould or pattern, covering the gum with gold leaf or other material and 
then putting at the back a second sheet of glass backed with black paint 
or dark stained glass. 

3190. Braces, F. Tew.—Dated 12th August, 1876.—(Not proceeded with.) 

This consists in sae it g a clip satrap to o braces, by which the 
drawers may be suspended while the ordinary part of the brace carries 
the trowsers. 

3192. WasxHinc anp CuuRNING, G. Raynor, J. Harrison, and W. Glenden- 
ning.—Dated 12th August, 1876. 

This relates to a stamper operated by hand for washing or churning in 
a cylindrical tub, The stamper head is made hollow so as to be light, 
and is, for washing purposes, armed with ribs on the bottom face, and 
for churning ——- a flange projects below the bottom face, and through 
this is a series of holes which aid the churning operation. 

3193. Carp Backs, IW. Scholes.—Dated 12th August, 1876, 

This ‘ists in the introduction for ‘card backs” employed in card- 
ing wool, &c., of paper in combination with the web of any fibrous 
materials or threads, or in combination with felt or leather, or alone as a 
foundation for ‘‘ cards,” or as a substitute for leather and such material 
used for the backs of “cards.” The paper is used in combination with 
linen fabric put together in piles with an adhesive com d, and various 
modifications in the method of combination are descri 


3195. Fire Escapes, A. Christophe.—Dated 12th August, 1876.—{ Not 
ceeded with.) Jerid teed 





wir. 

This consists of a stationary and a movable portion, the former consist- 
—— a pulley mounted on an axis between two plates terminating with 
a k at each end, the upper hook serving to suspend the apparatus 
from a a on fire, the a = to attach a cord to the 
movable part apparatus and to ite the speed. This gonsists 
of a plate with a number of pins, between which the vord is rove, ‘hand by 
which the descent of a person pended to the apparatus may either 
descend or ascend by pulling the other part of the cord and shifting the 
chucking >. The support to the person suspended consists of a belt 
of fabric fastened round the body. 


3196. Breaxixc Ores anv Stones, J. C. Cole.—Dated 12th August, 1876. 
—(Not proceeded with. 

This relates to improvements of Blake’s stone breaker, patent No. 1346, 
1858, consisting in moun: the moving ram head or breaker directly, or 
in forming it in one piece, with the eccentric case, and in providing the 
ram head with jections moving in slides so as to direct the ast 
horizontally, and to dispense with the le joint arrangement. The 
invention further relates to constructing 
triturato 





runners of mills, or the 
rs, of chilled cast iron with narrow grooves filled with cement 
suitable for grinding the material to be operated upon, thus forming the 
lands of the runner discs solid therewith. 


3198. Compressine Arr, 7. Feather.—Dated 14th August, 1876.—( Not pro- 
ceeded with.) 


This consists of a horizontal arrangement of four single-acting cylinders 
with valve pistons, all connected to one crosshead and worked by power. 
The air is forced into a chamber, whence “it passes to other cylinders and 
pistons, valves being vided which admit the air to the back of the 
pistons and s0 utilise the force; from the latter cylinders the air is forced 
into a general receiver.” 

S208. Cassum, J. B. Morse,—Dated 14th August, 1876.—{Not procecded 


with.) 

The object is to burn the end of the candle without “save alla.” Whe 
end of the candle is made hollow, and is burned by placing it as a ring on 
the top of a new candle. 

3204 Srerrixe Gear, N. Jochumson—Dated 14th August, 1876.—(Not 
proceeded with, 

This consists y in using two eccentric spur wheels arranged so as 
to increase the power at the wheel by degrees as the rudder is put over 
to the extreme angles. 

3208. Lace Macuinery, J. Cooper.—Dated 15th August, 1876. 

This ‘consists in jointing the arms which carry the point bars to slides 
capable of raising and falling in fixed guides. Each slide carries a truck 
to rest upon a cam on the cam shaft, and by which the point bars are 
lifted, lowered, and controlled. 


3210. Orcans, C. K. K. Bishop.—Dated 15th August, 1876. 

This relates to large organs and ype f in the cost and construction 
of those to which pneumatic action is applied to the keyboards. The pneu- 
matic action is placed above or below the keyboard, or in the case of a 
long action where the key 8 are reversed or at a distance the valves 
may be placed with the former and the pneumatic bellows with the 
latter, connected by tubes. Reference is made to a previous patent of the 
invention for the “ pneumatic action,” and a pneumatic on for actu- 
ating the louvres of the swell-box is described. 


3214 Seauxc Borties, W. J. Diz.—Dated 15th August, 1876.—(Not 
proceeded wi 2, 


ui 

This consists mainly in a machine containing a drum with any number 
of projections thereon, the ends of which are engraved with various 
names, &c., such as “‘ sherry,” &c., and by which these words may be 

stamped on bottle and jar corks to indicate contents. 
3215. Pencit Hoipers, W. Winter.—Dated 15th August, 1876.—({Not 
proceeded with.) < 
A groove or receptacle is made in the a OR penn | of a slate— 
into which a pencil may be laid and in which it is kept by a swivel 


spring. 
3219. Fire-arms, W. &. Simpson.—Dated 15th August, 1876.—(Not 
ceeded with. i) 
It is om to decrease the length of the gun while retaining its 
range, by carrying the barrel back into the stock and arranging the 
parts accordingly. The trigger is at about the usual distance from the 
shoulder end of the butt. 


3220. Tuxixo Keys, A. F. Mills.—Dated 15th August, 1876.—(Not pro- 


This oy whi ee appl ing to the ben sake ne an a = 
gearin; w carryin; e strin, apiano ma: turn 
with pb fee precision, “i ~ bag 


3223. Wasninc Macuines, G. R. Willet.—Dated 16th August, 1876. 

This relates to a small apparatus attachable to a wash tub, and consists 
of a fluted upper turned by a handle, and of three smaller plain rollers 
beneath, all mounted as in an ordinary wringer but not R e 
clothes to be washed are worked backwards and forwards ‘ween the 
plain and fluted rollers. 


3224. Divipino Instrument Scars, A. D. Wolochoff.—Dated 16th August, 
1876.—{Not proceeded with. 


7 ao divided and — are <y ons a bed, 
which is wor! a connecting rod between it cran on @ 
ratchet wheel. The 


segmental 
lever and the crank pin is ad: , 80 that the amount of movement of 
the bed is made variable though fixable. 





83226. Hose Looms, F. Reddaway.—Dated 16th August, 1876. 

This relates ower: By weav' flaxen water pipe or hose, and 
consists in obtaining regular tension of the weft, so as @ good sel- 
ar. This is effected by actuating the shu! positi instead of 

ving it across the shed by the blows of pag the positive motion 
—— by means of a rack and pinion, the former being fixed to 

e shuttle. 


8229. Anmmat Traps, 7. L. Nash.—Dated 16th August, 1876. 
This consists of an oval hoop with a prong at one end for fixing in the 


ground. Atthe other end isa tube carrying a spring ton rod and 
ee a projection on the rod stands out through a long in the tube. 
ied across the oval hoop is a light twine, which also serves to hold up the 


rod and spear. hen an animal attem 
breaks the string, and the spear is f 
some other part. 


3230. Gren d Borers, W. FE. Bveritt.—Dated 16th August, 1876.—(Not pro- 
ceeded wi : 

This relates to boilers of the locomotive type, and consists in fixing 
vertical tubes into the upper part of the fire-box, the upper ends of the 
tubes opening into a flue passing along the top of the boiler and into the 
chimney. 


to through the hoop, it 
by the spring into its brains, or 


$282. Sream Cuttivation, W. and W. Rainforth.—Dated 16th August, 
1876. 


This relates to automatically raising the tines of cultiva’ =~ 
simultaneously with their turning at the headlands, which ected b 
affixing a chain to a quadrant on the stem of the front steering wheel, 
the chain being attached at its other end to the tine frame, so that when 
the wheel is being pulled over to turn the implement at the headland the 
chain is wound upon the quadrant, and the tines lifted and only wholly 
dropped when the wheel is again right for going abead. 
83235. Writrno Macaines, G. Forbes.—Dated 17th August, 1876. 

This consists essentially of a stencil plate, with all the necessary 
and symbols upon it, together with a corresponding number of finger 
keys to transmit motion to the plate in such a manner that the depres- 
s‘on of oar ee of the keys b the corres symbol on the plate 
b Jow an inking The movement of the keys causes the e 
to pass over the paper or the paper under the machine, and also causes 
the descent of the inking pad on to the stencil plate and marks which- 
ever letter of the stencil plate is below it. 


$236. Farina, Fecuca, Starcn, B. J. B. Mills.—Dated 17th August, 
876. 


This relates to the treatment of these articles as produced from Indian 
corn, wheat, potatoes, &c., in finishing them, and consists in perfuming 
them by treatment with essential oils or solid perfumes. 
$237. Portaste Bepsreap, R. Cane.—Dated 17th August, 1876. 

This consists of netting hammock swung in an upper and lower skele- 
ton frame supported by single or double folding iron cross legs at each 
side, so that the whole may be doubled up into small compass. 

8238. Weavinc Wire Gauze, W. H. Johnson and W. Armitage.—Dated 
17th August, 1876.—(Not proceeded with.) 

This consists in a method of preventing the liability of the weft wire 
to form kinks by causing it to from the nose of the spool between 
two rollers carried by the shuttle eo as to prevent its contact with 
corners, and also by keeping the weft d ded by means of a 6 
spring placed diagonally across the shuttle. 

8239. Sprinos, F. Firth and T. Wolstencraft.—Dated 17th August, 1876. 
—(Not proceeded with, 

This relates to springs used in wringing and mangling machines, and 
which consist ‘‘ of a flat strip of steel bent into a volute form at each end, 
and so arranged that when it is visited by any pressure it tends to uncoil 
or lap the two volutes.” 

3241. Steam Borers, J. Ledger. —Dated 17th August, 1876. 

This relates to the dampers or registers for steam boilers, and consists 
in the use of an arrangement of cams making about one revolution in ten 
minutes, and by which the damper is closed two minutes for the coal to 
be put on the fire, full open about two minutes after this, and then closed 
about six minutes. 

3243. Varvisu, WV. M. Brown.—-Dated 17th August, 1876.—(Not proceeded 
with.) 

This consists in one form of alcohol, 85 per cent. ; resin, 10 per cent. ; 
shell-lac, 5 per cent., and to suit various requirements these vary 
very wide ranges. id 
8249. Morrve Power Exoines, L. P. Othon.—Dated 18th August, 1876.— 

(Noc proceeded with.) 

This consists of a large wheel, the internal circumference of which 
carries a number of vessels of india-rubber, which may be alternately 
filled with air and emptied by means of an arrangement of valves. The 
wheel is partly subm in water, and is caused to revolve by the 
buoyancy of the infla' vessels of one part of the circumference of the 


wheel. 
$251. Traine Hors, B. G. C. Bomford.—Dated 17th August, 1876. 

— to the arrangement described poles are erec at 
of a row 
these horizontal wires nearly vertical wires are attached, and 

fastened in the ground. The descending wires from every alternate 
take of horizontal wires are fastened to pegs in such a manner that four 
of them form the corners of an inverted pyramid, so that the hops grow- 
ing from the point where the four wires meet in the ground are 
open widely as they reach the horizontal wire. 
$255. Mirre Currer, W. B. Haigh.—Dated 19th August, 1876.—(Not pro- 
ceeded with.) 

This consists in attaching a second knife to the block of the front 
cutter, provided with a loose similar to the back iron of a 
which is screwed up close to the cutting edge of the front cutter to enable 
it to make a clean cut. 

8257. Foop Sares, J. H. Johnson.—Dated 19th August, 1876.—{Not pro 
ceeded with.) 

This consists in keeping food in a vacuum box provided with an 
exhausting pump by which the vacuum is at any time renewed. 

83261. Distance Invicators, J. Mfc Whinnie.—Dated 19th August, 1876.-- 
(Not proceeded with.) 

This consists in placing in tram cars a circular dise dial slowly rotated 
by a pitch chain running over a wheel on an axle. A pointer is fixed so 
that, the disc being divided into spaces representing miles and yards, a 
passenger may, by noting the positions of the dial when he enters and 
when he leaves the car, see how far he has travelled. 

3262. Jar Fitrines, W. Burns.—Dated 19th August, 1876. 

This relates to fittings for Mters, jars, &c., and consists in making the 
outlet in the hardware with a very coarse screw, and fixing therein a 
coarse threaded bush, the flange of which serews the jar surface with an 
interposed ring of india-rubber. In the hole through the centre of the 
bush any form of cock with a plain neck and nut may be securely 
fastened. 

3266. Rotter Skates, W. Brown.— Dated 19th August, 1876.—(Not pro- 
ceeded with. 

This relates to the wheels or rollers only of roller skates, &c,, and con- 
sists in fixing a steel disc at each side of the roller, each stecl disc having 
a hole which fits upon the axle. The hole in the wood part of the wheel 
is made large enough to hold cotton or other lubricant absorbent, by 
which the axle is lubricated. 


3269. Rotupr Skates, A. C. F. Franklin.—Dated 19th August, 1876.— 
(Not ; it 


fF cxngenye with.) 
This refers to patent No. 1622, 1876, and relates to a skate provided with 
a peculiar construction of wheel described in that patent. The wheels 
fit the axles with a ball-and-socket joint, so that they may move in any 
direction thereon, a means of causing them to assume positions normal to 
a curve being described. 
8270. Coat CoLovrina Marrers, J. G. Tongue.—Dated 19th August, 1876. 
—(Not proceeded with.) 
The coal of any kind is powdered and heated with nitric or sodic and 








| sulphuric acid, or with potassic chlorate, &c. &c. By this treatment a 


brown solution and black residue are obtained, which may be used for 

various colouring purposes. The salts of strontium, barium, magnesia, 

nickel, &c. &c., are obtained, which may also be used for painting, print- 

ing, 

32°73. Trave..ine Bacs, F. Wirth.—Dated 21st August, 1876.—{Not pro- 
ceeded with. 

This relates to a method of fastening the frames to travelling and 
consists in forming a bead edge to the leather, and enclosing is a 
bead edge made on the frame and pressed down so as to grip the leather. 
8274. a Pranes, A. M. Clark.—Dated 2st August, 1876.—(Not 


This consists i attaching a handle to the top of the plane stock near 
the heel, which is clasped by the finger and thumb while the palm presses 
against the heel of the stock. 
3276. ree Wuiskey, P. Gri fin.—Dated 21st August, 1876.—(Not 
ceded wit 

This consists in submitting the whiskey in a divided state to a current 
of air, by allowing the whiskey to descend from a ted plate on the 
upper part of a hollow column about 16ft. in heigh' 
3278. enero po a Dias, J. Mills,—Dated 2lst August, 1876.— 

Not proceeded wit 

ris consists in the use of parabolic reflectors placed behind the lights 
in a clock, so as to throw the otherwise lost rays of light on to the semi- 
opaque clock face. 
32°79. DirrerentiaL Puttey Buocks, J. Gallie and W. H. Sinnatt.— 

Dated Ust August, 1876.—(Not 
According to this, the two sides of the loop of a chain, which passes 
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a single sheave block, are passed over and engage with two chain 
o—_ or chuaves, which vary in diameter, and are so connected by 
gearing as to revolve in opposite directions. 


$281. Exastic Beps, G. D'Haisne.— Dated 21st August, 1876.—(Not pro- 


At the head of the bed a winch is fixed, by means of which a cushion 
may be raised to any desired angle to suit the comfort of invalids, and by 
ich invalids may be raised to a sitting position ‘‘for the performance 
of the operations of nature.” The whole bed rests upon lattice work, 
which may be caused to admit more or less into the bed for ventila- 
tion, &c. 
3283. Arracuina Fisuine Rees, J. M. Corbet.—Dated 21st August, 1876- 
—(Not proceeded with.) 
The reel is fitted in between two chocks made with attached tubular 
jections at two opposite ends of a diameter thereof. The two parts of 
‘the lower joint of the rod are fitted into these tube ends, so that the reel 
pies a positi ly tric, instead of eccentric to the rod as 
at present. 


$3284. Vevociren:, W. P. Borwick.—Dated 21st August, 1876.—(Not pro- 
ceeded with. 
This consists a two wheels on one axle, between which the rider sits 
and propels himself by his feet on the ground. 


3287. Uncuent ror Songs, J. Caldwell.—Dated 22nd August, 1876. 

This consists of 2 oz. beeswax, 1 oz. resin, softened by heat; 21b. palm 
oil, 8b. lard, boiled together half an hour. 

3287. Arrivicia, Leatuer, J. Harrington.—-Dated 22nd August, 1876. 

A felted material is employed, treated with size dressing, to enable it 
to receive the colouring matter which is then applied. e material is 
also cemented at the , = to a fabric by means of flexible cement ; 
this may receive any desired colour and impression in imitation of 
leather. 

3206. Fences, L. BE. Evans.— Dated 2nd August, 1876. 

This relates to various devices for forming pointed barbs at frequent 
intervals on the wire of wire and light rod iron fences. With the wire 
the barbs are formed of short pieces twisted on the main wires, so as to 
make the ends project in opposite directions; on the rods it consists in 
making barbs Y jagging the edges of rods of triangular or similar sec- 
tion. ‘ 











3298. Ornamentive Giass on Giazep ArticiEs, J. H. Johnson.—Dated 
22nd August, 1876. 

This relates chiefly to a process to be called “‘ photocrosic,” for orna- 
menting enamels, and which is performed by means of positive 
photographic impressions on glass, or of photographs, engravings, &c., 
upon transparent paper. The operation is thus carried out :—A plate of 
copper is taken and carefully polished, dried, and cleaned, A solution is 
com pg containing bichromate of potash, 4 parts; honey or sugar, 10 
parts; water, 50 parts. This solution is filtered and poured over the 

per plate, and repeated to obtain a uniform film or coating. It is then 
Gried, cooled, applied with exactness to the positive plate, and exposed 
to the light which passes through the glass (or pated and in the light 
of the picture destroys the sensitive film or coating in the proper places. 
When the picture is completely deyeloped a coating of collodion is poured 
over the copper plate. The plate is then washed until the bichromate has 
yada and the picture on!y formed by the deposited powder. The 
collodion is afterwards lifted off with the adherent picture, which is 
dried and may be placed in an oven as if a painting on enamel, &c. 


3209. Kyive Hanpies, H. Tunke.—Dated 22nd August, 1876. 

This consists in constructing the handles of pocket-knives with the 
metallic lining bent over the end to form by its overlap a bolster, and 
also to form, when desired, an overlapping tip at the other end of the 
handle, i.e., the end not carrying the blade. 


3804. Recisterinc Number or Passencers, BF. H. Thomson.— Dated 
23rd August, 1876. 

The number of passengers entering and leaving are registered on a dial 
visible to the passengers, and also on a strip of paper which is printed or 
embossed by a type wheel which receives a certain amount of motion 
upon the entry or exit of every passenger. 


3307. Puriryine Sewace, H. Staples.—Dated 28rd August, 1876. 
This refers to the treatment of sewage with agents consisting of camp- 
sie shale mixed with crude muiiatic acid, 


3308. Manvat Venicies, A. F. Ossler.—Dated 23rd August, 1876.—(Not 
proceeded with. 

This consists of a vehicle similar toa velocipede with a triangular frame 
and three wheels, but worked by means of a poe connected by a 
ratchet toan elongated boss of a main wheel. The pulley isdriven by a 
belt worked by a pe lever and connecting rod, the reciprocating 
movement of the belt and reverse revolutions of the pulley being con- 

into revolution of the driving wheel in one direction, as the 
ratchet only fixes the pulley in one direction. 


3310. Corrre, W. White. — Dated 23rd August, 1876.—(Not proceeded 
with ) 


The beans are crus‘ied between wood surfaces instead of in a mill, for 
the purpose of better retai: ng the coffee flavour, 








LiverPoot ENGINEERING Soctety.—This society held its usual 
fortnightly meeting on April 11th, at the Royal Institution, 
Colquitt-street, Mr. C. Graham Smith, A.I.C.E., president, in the 
chair, Mr, Alexander Koss, district engineer L. and N. W. Rail- 
way, read a paper ‘‘On Hydraulic Machinery, with Special 
+s lene to its Application to Railway Goods Yards.” The 
author, after enumerating the properties of water and the laws 
which govern its action, described the Bramah press, and stated 
that its action is due to the law of the equal transmission of 
pressure by fluids, and called attention to the first great result 
achieved by means of the hydraulic press, namely, the lifting of 
the tubular girders of the Britannia and Conway bridges. He 
next descri the cranes designed by Sir William Armstrong, 
and worked by water from the town mains and from hydraulic 
accumulators, so termed b they late and store up the 

wer expended by an ordinary steam engine in charging them. 
Sn a wall plan was shown the relative position of the various 
machines required in a railway goods station, all of which were 
illustrated and described in detail, The author was of opinion 
that where machines are scattered about and intermittent in their 
action, that water under pressure is the most desirable means of 
transmitting power. The best testimony to the value of the 
method is the extensive and varied uses to which it has been 
applied in connection with docks, warehouses, railway stations, 
and an endless variety of other purposes. Messrs. Brotherhood’s 
three-cylinder hydraulic engine, and Messrs. Betts Brown’s steam 
Seeumnied*, and other hydraulic machinery was fully described and 
illustrate 


Naprek Water Svuprpry.—The municipal council of Napier, 
New Zealand, having adopted the scheme proposed in 1875 by 
their engineer, Mr. F. 8, Peppercorne, for the supply of the town 
by means of artesian wells, the preliminary works, consisting in 
the sinking of three artesian well pipes of 3in. diameter to the 
average depth of 170ft., have been completed, together with the 
laying of the piping required for the supply of the lower levels of 
the town. The feng arg the wells has proved satisfactory, 
each well delivering about 110 gallons per minute, with a mean 
pressure of about 14 1b. to the square inch, corresponding to a head 
of water of about 32ft., and the supply may be considered as bein 
practically inexhaustible, the water percolating through beds o 
shingle at the head of the Ngaruroro River. The remainder of the 
works for the supply of the town include a high-level reservoir 
150ft. above high-water matk, with a capacity of 500,000 gallons. 
This reservoir is intended for the supply of the higher levels 
of the town, as well as for the Bani west of keeping the mains 
always charged during the night. The whole of the town of Napier 
being constructed of wood, the great risk to which it has hitherto 
been exposed from fire will be in a great measure obviated as soon 
as this reservoir is gmat ree ga with be a this 
purpose it is proposed to use hydraulic rams, with double pulse 
valves, the weber working them being contained in an dlovated tank 
holding about 50,000 gallons at a height of 20ft., and kept filled 
from the wells. The whole estimated cost of supplying the town, 
which is much scattered and contains about inhabitants, is 
£9000, of which the requisite piping, &c., will amount to £4000, 
and the remainder will be absorbed in the wells, reservoir, tank, 
and purchase of the land required for the waterworks, which will 
be completed in the course of the present year. When all the 
works shall be completed, the town of Napier will be as well sup- 
plied with water as any town in New Zealand, and probably better 
than some towns of equal size in Great Britain, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE condition this week of the Staffordshire iron trade is ve’ 
little improvement upon the recent past. Orders have not muc 
in there is scarcely any more inquiry, and better prices are 
not to be obtained. While this is going on expenses have not 
diminished, At present prices the making of profit is almost im- 

ible ; nay, there are very few makers of raw or finished iron in 
taffordshire who are now, or who have in the past twelve months 
been sustaining other than a loss by their trading. 

This is compelling the winding up of the Darlaston Steel and 
Iron Company. On Saturday, likewise, the Master of the Rolls 
will have before him the petition of three of the proprietors of the 
Stour Valley Iron Company, who desire that that company may 
also be wound up. Some four years ago the company was 
formed to buy the three blast furnaces of Messrs. P. Williams 
and Co., which were situated at the Albion, not far from 
Westbromwich, together with certain collieries of the same 
proprietors, near to Deepfields, which supplied the furnaces 
with most of the minerals they required. Two furnaces were put 
into excellent order, and much money was spent upon the Deep- 
fields and upon another colliery, and iron of the celebrated 
“union” brand of the original proprietors was made, but with 
this result, that two years’ trading caused a loss of nearly £20.000. 
The company were to give about £104,000 for their concern. 
Upwards of £60,000 was paid down, and the balance was given in 
debentures, of which £13,000 have now fallen due. The shares 
were £20 each. The purchase money paid down, and other heavy 
outlays, have been mostly borne by calls amounting in all to £12. 
Trading liabilities outstanding are not heavy. There is no doubt 
about their being soon paid off, and there is some reason to con- 
clude that the most wealthy of the proprietors may yet carry on 
the concern, Only one furnace is at present blowing. 

While this is occurring in respect of joint stock companies, 
fe site concerns are making provision for stopping three months’ 

ence if in the meantime trade should not improve. My previous 
reports have told of the closing of outlying works in the tin plate 
trade, and of the stopping of portions of works even by such 
employers as the Earl of Dudley ; I have now to intimate that 
Messrs. G. B. Thorneycroft and Co., who have two finished iron. 
works at pig enegy ones, and two blast furnaces and consi jerable 
collieries at Bilston, have, by serving notices upon their salaried 
employés, expressed a determination to, it may be, wholly close 
their works at midsummer. If the midsummer stock-taking 
should not prove to be less unsatisfactory than it is feared, these 
notices will, at the right time, be followed by notices also to the 
workpeople. 

I have reason to know that in a similar event two other exten- 
sive ironmaking concerns in this district will pursue a like course. 
The tap-root of the mischief here pointed out is declared to be the 
eight-hour per day arrangement at the collieries. 

The fifth annual meeting of the Chillington Iron Company was 
held on Saturday in Wolverhampton. Mr. G. J. Barker, the 
chairman, explained that, as compared with the year 1875, their 
sales of iron in 1876 represented a smaller sum by £70,000, and 
that the average drop per ton in that time was £1 5s. To meet 
this they had had a reduction of only 74 per cent. in wages. Not- 
withstanding their losses, they deemed it better to keep their works 
open and their connection together rather than wholly close. Then 
they had sought to benefit their position by adapting a part of 
their works to the making of heavy edge tools. Until, however, 
they had an extension of the hours of labour and a more general 
reduction of the rate of wages they could not expect trade to get 
into a less unsatisfactory or a prosp diti 

In the case of Mr. George Eglinton, of the Deepfields Furnaces, 
who has traded under the style of the Detpfields Iron Company, 
the liabilities are found to be £13,826, and the assets £5736. The 
estate is to be wound up in liquidation, and a committee of inspec- 
tion has been pen min 

The April quarterly meetings began yesterday—Wednesday—in 
Wolverhampton, where most of the producing districts, together 
with the chief buying centres, were represented. Very few trans- 
actions were, however, recorded ; since, though actual prices were 
mostly towards a little ease, open market quotations were un- 
changed. 

So far as leading producers of native pigs and finished iron were 
concerned, rates were cited on the basis of those fixed at the corre- 
sponding meetings a year ago, when Lilleshall hot blast pigs were 
brought to £4 5s., and cold blast to £5 10s. per ton. This was a 
reduction, in both cases, of 10s. per ton, and it led to a drop of 
£1 per ton in marked bars, which became £9. At that price 
marked bars were quoted by the leading houses yesterday with 
12s. 6d. on for the Round Oak brand of the Earl of Dudley. 

Between the prices quoted and certain others at which both pig 
and finished iron might have been bought, there was a wide range. 
For example, it was possible to get pigs, made with a little mine 
mixed with the cinder of which it was chiefly composed, at as low 
as £2 7s. 6d per ton, The Willenhall Furnaces Company—late 
Messrs. Solly and Otterwick—showed an admirable brand of all- 
mine, for which they asked £3 15s.; and a good brand of melting 
iron, at £2 13s, 6d.; whilst the part-mine of the same firm was 

uoted at £2 lls. 3d.—all long weight. For Wigan No. 4, 
PS) 18s, 6d., short weight, delivered, was asked. The hematite 
firms were strong in their demands, certain of them declining to 
take less that 77s. short weight ; but we heard of no transactions 
at the figure, nor, in the present temper of consumers, is the figure 
likely to distinguish purchases. Considerable quantities of 
hematites are being used by best steel and such like firms, for 
which 70s, per ton were paid when the purchases were made 
about six months ago. Those purchases will meet the re- 
quir ts of the t s referred to for nearly six months to 
come. At more than 70s, these buyers declared yesterday they 
would not purchase, 

The quarterly meeting to-day—Thursday—in Birmingham drew 
together a larger meeting than usual. Quickly it was known that 
the leading firms in both the finished and also the pig iron trade 
had determined to support the action taken yesterday in Wolver- 
hampton, and make no reduction in prices. This checked business, 
and very little was done in anything. Business related almost 
exclusively to a few lots of best finished and some cheap pig iron. 

Coal and ironstone are difficult to sell. The blowing out of fur- 
naces and the reducing of the number of tuyeres blowing even when 
the furnaces are kept on, is largely affecting both these branches 
of industry. Only fifty-seven biast furnaces are now going in this 
district. And the diminished and diminishing operations at the 
mills and forges limits the demand for coal of a less valuable kind 
than that which is needed for the blast furnaces. Furnace coal is 
still quoted by the Earl of Dudley at 11s. per standard ton as a 
minimum. 

The Warwickshire colliery owners have declined to alter the 
terms of their notice, which they uphold at 10 per cent. drop in 
wages at all their collieries, 

In some of the gasometer and fitting yards the proprietors have 
work in hand which will last them over twelve months. It is 
made known that two large gasometers are being made for 
Bromley, in Kent, which will cover nearly an acre of land each. 
Between five and six thousand tons of iron will be used up in their 
construction, a great portion of which has been already contracted 
for. Heavy foundry work continues to steadily increase ; 
though the competition of Glasgow is severe. The tube trade is 

rejudiced from the same quarter, and from Germany, and 
ce, and even the United States, The prices which London mer- 
chants declare are being accepted in Germany, South Staffordshire 
firms decline directly they are mentioned. Heavy edge tools keep 
in fair request, and there are deductions in the quotations of 
spades and the like, which have to compete with the United States 











make, The geen roof business has sunk to a low ebb, 
scarcely half the hands being in some instances employed. 
faint improvement is indicative of a few of the hardware trades, 
consequent upon the resumption of trade with the Baltic and the 
somewhat better aspect of the South American demand ; but the 
mails this week from Australia and India have brought only 
little new business ; and the home business is mending, but slowly. 
As compared with this time last year, there is 25 per cent. less em- 
ployment throughout Birmingham and South Staffordshire. 

There is some talk of the Siemens-Martin method of steel- 
making being employed in Wolverhampton, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THE iron trade in all its branches continues extremely dull 
throughout this district. There is no disposition to buy, and very 
few inquiries of any kind in the market, while producers, on the 
other hand, seem to have at length cut down their prices to the 
lowest point with which it is possible to do legitimate business, 
and prices consequently show no material change as compared with 
last week. 

The pig iron trade during the past week has been almost at a 
standstill Lancashire makers are doing nothing beyond a few 
hand-to-mouth orders in the immediate vicinity of their own 
works, where they have an advantage in the rate, and unless the 
quarterly meetings should be followed by some favourable change 
in the market, the prospects for the ensuing three months are any- 
thing but of an encouraging character, as there is not more than 
sufficient work on hand to keep even the few furnaces in blast going 
for more than about amonth. The only prospect of any improve- 
ment, however, is in consumers exhibiting a disposition to give 
better prices than they are now offering, as the local makers on all 
sides declare that they cannot sell for less than they are at present 
quoting, and they are firm in holding for 56s, to 57s., less 24 for 
No. 3 foundry, and 54s. to 55s. per ton for No. 4 forge, delivered 
into the Manchester district. 

For Middlesbrough iron delivered into this district, makers are 
asking about 51s. per ton for No. 3 foundry, 50s. 6d. for No. 4 
foundry, and 49s, 94. for No. 4 forge; but. even at these low 
a the amount of business they are able to secure is exceedingly 
small, 

In the finished iron trade buyers have naturally been holding 
back until after the result of the Birmingham meeting. There 
are, however, some inquiries in the market, but whether they 
really mean business is considered doubtful, and makers generally 
are very badly off for orders, some of them pushing very keenly to 
secure new business. Nominally, the current market rates are 
without change, and for delivery into this district may be given 
at £6 17s. 6d. to £7 per ton for Staffordshire, and £6 15s. to 
£6 17s. 6d. for Middlesbrough, Lancashire, and Sheffield bars. 

Founders and engineers are also generally very poorly em- 
ployed, although there are a few exceptional cases where orders 
have been secured, which keep them busy for the present. 

An order for the iron girders required in the construction of one 
of the Lancashire cotton mills, now in course of erection, has 
recently been placed on the market, but as the specification is for 
large sections there is little doubt it will be secured by one of the 
Belgian houses who are competing in this district at extraordinarily 
low prices, in some cases very little above the current market value 
of common bars, 

In the coal trade there is not much change to notice. One or 
two of the large houses in the immediate neighbourhood of Man- 
chester continue tolerably busy, and, if anything, the general tone 
of the market is a trifle healthier, owing to the surplus supplies 
having been temporarily diminished by the Raster week stoppages 
at many of the pits, but there is no actual improvement in trade. 
For the better classes of round coal there is a moderate demand, 
but common coal continues a drug. In burgy there is a fair 
inquiry, although no push, and slack does not do more than main- 
tain the late advance in price. The average pit quotations are 
about 9s, 6d. to 10s. 6d. for good Arley ; 8s. 6d. to 9s. for Pember- 
ton four-feet; 6s. 6d. to 7s. 6d. for common coal ; 5s. to 5s, 6d. 
for burgy ; and 3s. 9d. to 4s. 9d. per ton for slack according to 
quality. 

In the shipping trade there has been rather more inquiry for 
steam coal, and somewhat better prices have been obtainable at 
Liverpool, but the export trade continues very dull. 

A meeting of the committee selected for distributing the surplus 
of the Hartley Colliery Relief Fund, amounting to about £2000, 
was held in Manchester, on Tuesday, for the purpose of considering 
the best method of distributing the money arising from the invest- 
ment of the fund. The meeting had been called by Mr. J Dickin- 
son, her Majesty’s Inspector of Mines, and after some discussion 
it was resolved to pay £1lin the case of every death arising from 
an accident at any colliery in north and east Lancashire, and the 
land included within Mr. Dickinson’s district. 

A ting in tion with the recently formed Lancashire 
Coal Traders’. Association was also held in Manchester, on Tuesday, 
when the members had an opportunity of airing their grievances 
against the railway companies which the association has chiefly 
been formed to deal with. It was strongly urged by the meeting 
that a more reasonable length of time should be allowed by the 
railway companies for loaded wagons to stand in the sidings in a 
position to discharge before being charged fordemurrage. At present 
the usual time allowed is two days, but the members urged that 
there should not be less than four, exclusive of the day of arrival. 
With regard tothe delays in the transit of coal from the pits, of 
which there have been many complaints of late, it was urged that 
the railway companies should be made liable for all loss which 
might arise therefrom. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been a tolerably steady tone in the local iron market 
during the week, but in all branches the current sales are not on 
a large scale, nor are they by any means numerous, either in 
respect of pig or finished iron. Most of the brands of pig iron 
which come here from various districts outside the immediate 
vicinity of the town are fairly maintained in price ; but I shall not 
be surprised to find within a short time that less money is being 
accepted for various brands both of forge and foundry kinds, 
Hematites are pretty well sustained both in value and demand. 

Last week I made some allusion to the Butterley Company’s 
alleged reduction of £1 per ton. I now learn that that drop was 
made on March 26th. During the past week one of the leading 
firms of iron merchants here has lowered its quotations for ‘* com- 
mercial” bar iron to the extent of 10s. per ton, the new price 
being £7 10s. I am told by this firm that other local houses have 
for some little time been underselling the market to this extent. 
Pending the result of the quarterly meetings, it is naturally difficult 
to say what course the merchant iron market may take within the 
next few days, but any increase appears very improbable. There 
is, if anything, a stronger call for manufactured iron, particularly 
for the sorts suitable for building and other constructive work. 
Prices of this class also have a slight tendency to become weaker. 

In the Bessemer and steel rail departments all the newer esta- 
blishments are doing a large turnover, much of it being on account 
of the leading home companies. Russian contracts, however, are 
the mainstay of one concern, an order of this kied for about 17,000 
tons being about to be executed in time for the opening up of the 
Baltic navigation. Prices are rather quiet, and it is stated that 
£6 10s. is hardly the lowest figure which has of late been quoted in 
competition for certain contracts here and abroad. There is a mode- 
ar good inquiry for English spiegeleisen, in the manufacture of 


which three firms are engaged here. Prices have come down to 
the extent of 10s. to 12s, 6d. per ton in the course of the last few 
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weeks, and a good article with 20 to 30 per cent. of manganese can , tion of the Miners’ Association at Middlesbrough, and discussed 


be had at £6 5s. to £6 15s. per ton. 


German is neglected, although | the 


reduction of three halfpence per ton. The miners 


quoted at £4 5s. f.o.b. Rotterdam or other continental ES sates | agreed to ant a reduction of one halfpenny per ton, but the 
P , | mineowners 


There is a decided improvement in the call for steel : 
and it is 
be replaced by steel, which certainly appears to be 


material in all respects, and can now be produced at prices not | whether they would not be pre 


greatly out of proportion to those for iron. 
in th 


e armour-plate forges, mills, and shops, there is some work will be finally di 


eclined to accede to the proposal, and it was 


that other classes of ship ironwork will Pee eon | — the proposed submission of the whole matter to 
better | arbitration, 


e miners should consult their various lodges, as to 

pared to make some further con- 

cession to avoid the trouble and cost of a reference. The matter 
etermined to-day. The Cleveland enginemen and 


im hand, but not that amount of activity which is represented in | mechanics have been required to submit toa 10 per cent. reduction. 


certain trade reports emanating from this town. The experiments Th 


of Messrs. Cammell have been carefully conducted, and their | 
results will be awaited here with much interest, seeing that their | 


success or failure will to a great extent decide the future—at all 
events the immediate future—of this important branch of local 
industry. As is well known, the only concerns which make 


armour are the Atlas and Cyclops works, both of which are at | termination. 


Sheffield 


The call for railway springs, buffers, and other similar goods, is | cally at a dead lock. The 


e wages of the Cleveland miners are usually based chiefly on the 
price of pig iron, which has fallen considerably since the last reduc- 
tion of was awarded in ey a ory last year. 
~The shipbuilding trade of the Tees been ht to a stand- 
still by the strike of Tees’ shipwrights, which has now lasted for 
nearly a a without bringing any nearer the prospect of a 
he masters have agreed to make certain concessions, 

but not such as the men approve of, and ey ten sm are practi- 
ipbuilding yards have been pretty well 


only limited just now, and in the face of the bad condition of the | employed for a few months past, and there area number of 
on and nel trades it is difficult to see how carriage and wagon | on the stocks now nearing completion, which are being hindered 


building can be continued on the scale of the few years. 


Most of the foundries are tolerably well employed, in the manner 


| in their progress by the strike. 


A very in ing exhibition of gas apparatus has this week been 


several times mentioned of late in these reports—pipework being | opened at South Shields. The exhibition has been promoted and 


that most called for at present. 

The cast steel trade remains in a quiet condition, and few orders 
of any size remain on the books even of our best local firms. In 
this and other branches, too, there is a feeling of great insecurity 


| 


got up by the Gas Company of that town with the view of directing 
the attention of the general public and of mechanics to the various 
i in which gas can be employed as the motive power, and 

us to secure a more extended sphere of usefulness for coal gas 


abroad, and rumours that further failures are on the point of than that of merely lighting houses and streets. Seven silver 
eye of them being reported to involve heavy liabilities. | medals were offered for competition to exhibitors of gas apparatus 
e 


Sheffield Gas Com ys the usual 10 percent. dividend, 
and carries over £5700 sd omar fund, besides reducing the 
gas from July Ist next to 2s. 10d. per 1000ft. : 

The Sheffield Water Company’s report shows an improvement on 
the year, but no dividend is announced, owing to the non-termina- 
tion of a Chancery suit, instituted in order to settle whether certain 
heavy charges are to be made against revenue or otherwise. The 
engineers report all the works in good condition. _ j 

The whole of the men, numbering 800, at the Shireoaks Colliery 
have struck work against reductions made on the following scale— 
which is useful as showing the wages now paid :—No. 2 bank, from 
3s. to 2s, 9d. per ton ; No. 3, 2s. 93d. to 2s. 7d.; No. 5, 2s. 10d. to 
2s. 7d.; No. 6, 2s. 93d. to 2s. 7d.; No. 7, 3s. to 2s. 7d.; No. 8, 
2s. 93d. to 2s. 7d.; No. 10, 3s. to 2s 7d.; No. 11, 2s. 10d. to 2s. 74.5 
No. 16, 2s. 10d. to 2s. 7d.; No. 19, ditto; No. 21, 2s. 83d. to 2s. 7d.; 
No. 22, from 2s. 10d. to 2s. 7d.; No. 26, from 2s. 83d. to 2s. 7d.; 
Nos. 27, 28, 44, 46, and 47, from 2s. 10d. to 2s. 7d.; and Nos. 29, 
31, 42, and 55, from 2s. 93d. to 2s. 7d. 

A proposal has been put forth suggesting a new railway from 
Sutton, near Retford, to Mexborough, near Barnsley, but it is 
hardly of a character to command the support of the local coal- 
owners. 

Fuel remains abundant and cheap. The Stratford Colliery and 
the Boythorpe Colliery are about to be laid off for several months, 

The well-known business of Henry Bessemer and Co., iron and 


verted into a limited company in a capital of £120,000 in £100 
shares. The first directors are Messrs. Wm. Daniel Allen, Fredk. 
Longsden, Henry Allen, and Charles Allen, Sheffield ; and Alex. 
J. Hollingsworth, London, newspaper proprietor; M. Alfred 
Longsden, and David Longsden, both of London, engineers, the 
directorial qualification being ten shares. Furthér heavy failures 
are rumoured here as being about to occur. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE second quarterly meeting of the North of d iron 
and allied trades has come and gone, and left none but bitter and 
disappointing memories. There was no sign of a revival, no trace 
of renewed animation, in the business done at Middlesbrough on 
Tuesday. On the contrary, the depression was only confirmed 
and intensified. The actual amount of business done was exceed- 
ingly trifling, so much so, indeed, as hardly to be worth recording, 
and the nominally quoted rates were—No. 1, 46s.; No. 3, 42s. 
per ton, less 1 per cent., although it was generally understood that 
it was possible to purchase for less money. 

discouraging state of Tuesday’s market was no doubt ly 
induced by the unfa’ ble character of the returns publi by 
the Cleveland Ironmasters’ Association for the month of March, 
showing, as they did, that while the production was 186,976 tons, 
or 16,606 tons more than the make of the previous month, 25,164 
tons had been added to the stocks in makers’ hands, and in warrant 
stores, bringing up the total stocks to 205,995 tons. This is a 
larger figure than has been attained for many years, and it has 
naturally been the means of creating a good deal of anxiety among 
the makers of pig iron. It is proposed to relieve the present 
depressed condition of the trade by blowing out some of the 
blast furnaces, and there can be little doubt that this will shortly 
be done. Ifa full third were taken from the large quantity now 
in the Cleveland district, the result might prove ulti- 
mately beneficial, although that is a question that remains to be 
solved by experiment. . 

The exhibition of machinery and articles of interest to the iron 
and coal trades, which is ostensibly held in connection with the 

uarterly meetings at Middlesbrough, has almost fallen into 
} mente-we At Tuesday’s meeting the only exhibits Saye meen 
of galvanised iron, shown by the Middlesbrough vanising 
Company, which a few weeks ago established works between that 
town and Eston, and specimens of patent compressed blasting 
cartridges, shown by Messrs. T. W. Mackay and Co., while Mr. 
Thomas Whitwell had also on view drawings of his well-known 
hot blast stoves. It is almost a pity that this feature of the 
quarterly meetings, which might be rendered extremely useful, is 
not more largely cultivated. 

In my last letter I noticed that the wages of miners in Durham 
had been reduced by 74 per cent. Another lot of reductions is now 
under consideration in the same county. The cokemen have been 
asked to submit to a reduction of 6 per cent., and failing their 
acceptance of this proposal, the owners will propose a resumption 
of the rates of 1871, which would mean a reduction of 84 per cent. 
The colliery mechanics have been required to suffer a reduction of 





{ 








| dull in nearly all its departments. Hardly any activity 


s . | very moderate amount of business at former rates. 
steel manufacturers, Carlisle-street, Sheffield, has just been con- | 


for many various purposes. 

The returns of the exports of coal from the northern ports for 
the month of March show a considerable falling off, both coast- 
wise and to foreign ports. There is, in particular, a falling off in 
the quantity of coals shipped to London. ‘ 

The Tyne Improvement Bill Committee has resumed itssittings. 
A large number of witnesses are yet to be examined, but the pro- 
moters are increasingly hopeful of being able to establish their 
case ; and if they succeed, the further development of the shipping 
resources of the Tyne will be proceeded with as rapidly as circum- 
stances will allow. 

The mineral traffic receipts of the North-Eastern Railway for 
the past week show a falling off to the extent of £4613 as compared 


ironmasters in the district, the wages were 3s, 6d. per day, while 
4s. was the in the whole of the salemasters’ works, with the 
exception of Mr. Horne’s, where the men had received notice of 
a reduction, which would make their wages 3s. 8d. aday. Some 
of the men were stated to be working at this reduction, while 
others had left and gone elsewhere. The results of the discussion 
which followed were that Mr. Horne’s men be advised to request 
their employer to withdraw the notice of reduction, and that 
another meeting of delegates—one from each pit—be held on an 
early day to consider the whole question. 

In most instances the notices of a reduction of wages given’ at 
the collieries of the ironmasters have now expired. At many 
places the men were idle for a day or two at the begin of the 
sgasrwed week, but most of them have now returned to their work. 

t appears that negotiations have been going on for some time past 
with the view of re-organising the various mining districts in the 
counties of Lanark and Ayr, and the few leaders of the men remain- 
ing propose to hold a series of meetings at Larkhall, Motherwell, 
Hamilton, and Wishaw, with the object of furthering the:move- 
ment. It remains to be seen how far this threatened agitation will 
be successful. There can be no doubt that the miners feel them- 
selves very much pinched by.this latest reduction of but the 
experiences of previous years have made them ov the entrusting 
their interests to paid delegates, even although they were in a 
position to raise the money for the purpose, which they are not. 

The coalmasters of Mid and East Lothian held a meeting a few 
days ago, and unanimously resolved, considering the present state 
of the trade, to make a reduction of 10 per cent. on the wages of 
the colliers and ‘‘on-cost ” workmen, and likewise to reduce the 
Ww of all the other men in their employment. 

There are no signs of a termination being put to the strike of 
shipwrights in the Clyde shipbuilding yards. The number of men 
out has been somewhat overstated when it was set down at 3000, 
There are wea not more than 2000 men on strike, and as 
several of the shipbuilders employ a great many sub-foremen and 
apprentices, the more urgent work is being carried on with but. 
little ym The strike does not extend down the river 
beyond the Glasgow yards, and a number of the men have con- 
sequently found employment at Dumbarton, Port-Glasgow, and 
Greenock ; but it is stated that the shipbuilders at these towns 
only accept their services temporarily, until their work is placed 
in such a forward state that they also can afford to abide the con- 





with the mineral ipts for the corresponding week of last year. 
The falling off is, however, largely due to the fact that work was 
greatly suspended during the Easter holidays. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE iron trade has, during the past week, been spaneaiy 
as been 
visible in the warrant market, and makers have been doing only a 
Though the 
shipments bulk rather more largely than has been usual since the 


| beginning of the year, the foreign trade continues on the whole 


unsatisfactory, and there is thus a want of all healthy stimulus 
from the market. It is a noticeable fact that within the past few 
days the deliveries of pigs into the public stores have entirely 
ceased, and that, with some slight withdrawals which have been 
made, the total quantity in store appears slightly diminished. 
This stoppage of the accumulation of pig iron stores is attributed to 
two causes—the temporary blowing out of a number of blast fur- 
naces on account of a strike of furnacemen, and the indisposition 
of ironmasters to manufacture up to the full capacity of their works 
at this particularly dull time. The quantity of pig iron in Messrs. 
Connal and Co.’s Glasgow stores at present is 128,829 tons, being 
nearly 400 tons less than at this time last week. There are now 
109 furnaces in blast, as compared with 118 in the corresponding 
week of last year. 

The warrant market opened with a dull feeling on Friday morn- 
ing, and business was done in the forenoon at 53s. 9d. cash and 
53s. 10d. and 53s. 10d. one month, whilst in the afternoon 
53s. 10d. cash was paid. Monday's market opened strongly, but 
subsequently rel. Busi d at 54s, 2d., one 
month and 53s. 1 cash, but 54s. one month was pted in the 





q of making a reduction. It is generally thought that had 
the men asked for a conference instead of arbitration, the dispute 
might have been settled without a strike. As it is, the Ship- 
wrights’ Society has plenty of funds, and it is therefore believed 
the men will hold out for a considerable time. 

Damage to the extent of about £7000 was done by a fire which 
took place in the shipbuilding yard of Messrs, Robert Duncan and 
Co., of Port-Glasgow, on Saturday afternoon, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

Just when the political world seems again getting unsettled, I 
note a corresponding degree of disquietude showing itself in the 
working ranks. This time it is not Mountain Ash that leads the 
van. Last week it was expected that the opposition of the men at 
Cefn Pennar to the double shift, and threatened strike, would 
have been the beginning ; but this, I am glad to note, is not the 
case, and doubtless before the month's notice is up everything 
will be all right _ This time the Rhondda men are taking 
the initiative, and the way they are doing it is to gather strength 
by swelling out the union ranks, This week an immense gather- 
ing of colliers k place in the Rhondda Valley, when 
it was shown that the union members had sunk down 
to a little over 1000. There had been even less than 
this, but an effort made a short time ago had slightly 
improved matters. Still, it was contended that to have 
= a thousand union men meant nothing, as in the Rhondda 
Valley alone there were 20,000 colliers. After a variety of fervid 
speeches, it was resolved to invite deputations from each of the 
collieries to attend a meeting a fortnight hence, when it should be 
seen what could be done to spread and strengthen unionism. I 
take this to be ominous. Colliers say that if masters cannot so 
improve the price of coal as to give more for cutting it, then it is 





course of the day. A quiet was done on Tuesday at 
53s. 1 and 53s. 9d. month fixed. A quiet business was done 
y at 53s. 8d. and 53s. 9d. fourteen days, and 53s. 9d. 
cash, a thousand tons being done in the afternoon at 53s. 9d. 
month fixed and 53s. 8d. cash. To-day—Thursday—market quiet 
at 53s. 9d. cash and 53s. 10}d. to 54s. three months fixed. 

Makers’ iron has sold slowly, but there are few changes in the 

uotations. Coltness, No. 3, declined 6d.; S lee, No. 1, 1s.; 

o. 3, 6d.; Clyde, No. 1, declined 6d.; No. 3, improved 6d.; and 
Glengarnock, declined 6d. following are present quotations : 
—Good marketable brands f.o.b. at Glasgow per ton, No. 1, 55s. 6d.; 
No. 3, 52s.; Gartsherrie, No. 1, 6ls. 6d.; No. 3, 54s. 6d.; Coltness, 
No. 1, 65s. 6d.; No. 3, 55s.; Summerlee, No. 1, 59s. 6d.; No. 3, 
54s.; Langloan, No. 1, 62s. 6d.; No. 3, 54s. 6d.; Carnbroe, No. 1, 
57s. 6d.; No. 3, 53s. 6d., Monkland, No. 1, 56s.; No. 3, 52s.; Clyde, 
No. 1, 56s.; No. 3, 52s. 6d.; Govan, at Broomielaw, No. 1, 56s.; 
No. 3, 52s. 6d.; Calder, at Port-Dundas, No. 1, 62s.; No. 3, 54s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 59s, 6d.; No. 3, 54s. 6d.; 
Eglinton, No. 1, 56s. 6d.; No. 3, 52s. 6d.; Dalmellington, No. 1, 
5bs. 6d.; No. 3, 52s. 6d.; Carron, at Grangemouth, No. 1, 65s.; do., 
specially selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 62s. 6d.; 
_ a 55s. 6d.; Kinneil at Bo'ness, No. 1, 56s. 6d.; No. 3, 


The shipments of pig iron from Scotch ports during the week 
ending the 7th inst. amounted to 9071 tons, being 1170 under 
those of the preceding week, but an increase of 515 tons as com- 
pared with those of the corresponding week of 1876. The imports 
of Middlesbrough pigs at Grangemouth for the week were 6095 tons, 
showing an increase of 250 over those of the corresponding week of 
last year. The malleable and most other branches of the manufac- 
tured iron trade are, comparatively speaking, tolerably well em- 
my aes of iron manufactures are now made in greater 

ulk from the Clyde. Last week’s shipments embraced an iron 
steamer, in pieces, valued at £5600, for Rai m; bars, £3906, and 
castings, £640, for Singapore; pipes, , for Rio Janeiro; 








5 per cent., and the colliery enginemen will be asked to submit to 
a reduction of at least equalamount. All of these reductions will 
be further considered in the course of next week. It is expected 
that they will be referred to arbitration, the other colliery opera- 
tives being apparently indisposed to fall in with the sliding scale 
now applied to underground men, after the reduction of 74 per 
cent. to which it has contributed in their wages. 

In the Northumberland steam coal district, the state of trade is 
such that the owners find it difficult to carry on their pits at any 
price. They have, however, made up their minds to adventure 
the continuance of trading by a further reduction of wages; and 
notice has been served upon the Executive of the Miners’ Associa- 
tion, that from and after the end of the current month there 
will be a reduction in miners’ wages to the extent of 10 per cent., 
and the free supply of houses and coal will be abolished. These 
two proposals together will represent a reduction of at least 20 per 
cent. in the wages now paid, and it has very naturally created a 
great deal of alarm among the miners to find themselves con- 
fronted by the prospect of such a fall, the more so, as it will bring 
about quite a revolution in their position, and reduce their earn- 
ings to a lower point than they have reached for many years. The 
owners, however, contend that nothing short of such a reduction 
will enable them to meet the exigencies of the commercial situa- 
tion, which grows blacker day by day, and shuts out more and 
more the prospect and possibility of profits. 

On Saturday last the Cleveland iron mineowners met a deputa- 





stings, £2221, for Valencia ; castings, £700, for Bombay; mill 
— £1575, and castings, £800, for the Mediterranean; 
pipes and tubes, £1850, for Dunkirk, and £1043 for Barcelona ; 
and £6000 worth of miscellaneous articles for other ports. 

Since last report several very good sales of coals have been made 
for the Mediterranean and the ports which were closed during the 
winter ; and it may now at length be affirmed that the low rates 
prevailing have tended to improve the foreign coal trade. There 
is likewise at present a moderately good tne for home con- 
sumption, but prices remain unchanged. A general advance has 
taken place, however, in the price of cannel coal, which is greatly 
in demand for gas making both at home and abroad. The large 
amount of cannel consumed in the Scotch gasworks, together with 
foreign demand, taxes the production of the Lanarkshire fields, 
which are admittedly the richest in the country, and hence this in- 
crease in price at a time when all other qualities of coal are ex- 
ceedingly low. It is ——_e to note that in the eastern mining 
counties the trade also manifests some appearances of improve- 
ment, there being now an active shipping d data of 
the ports. 

_The miners of the Glasgow district held a representative open 
air meeting on Monday on the banks of the Clyde, when about 
200 men were present from the surrounding collieries. It was 
explained that the object of the meeting was to consider what 
os be taken to prevent a reduction of wages in the sale 
co! of the district. Reports from the various districts 
showed that at Messrs, Dunlop’s—the Clyde Ironworks —the only 











y that the men should make an effort. 

The holiday week has been followed by a little more activity 
both in coal and iron. The export, of coal from the whole of 
Wales during last week was 93,451, so that for the present, at 
least, and as quantity, the trade has rallied to its old 

ition. Cardiff continues to exhibit the largest amount of 
usiness and com most f. bly with 8 , which in the 
the matter of lags far behind. The minor industries of tin- 
plate and copper, patent fuel and chemicals, contribute to give 
een port some degree of life, but complaints are 


ing tin eed the makers in the Swansea district are 

ing anything but a favourable utation, and there is no 
question but that the competition there is so +t as to drive makers 
into the hands of buyers. The figure usually quoted for ordinary 
coke brands is 19s. as compared with 27s. a few years This 
week a maker tendered at 17s. 9d., and was told that ‘his figure 
was much too high. It is tolerably certain that some makers are 
en — or, in other words, are selling at a couple of shillings 
oss per 

The shipments of iron during the past week have been on the 
increase. Newport despatched about 2000 tons pri ly to 
Uddevalla, Bahia, and Aarhus, and Cardiff 500 tons. ers are 
coming in with tolerable freedom from Canada and a few forSpain, 
Most of these have been secured by Monmouthshire houses, 

Notices have been posted at Brynmaur and Nantyglo collieries, 
to the effect that at the expiration of this week all contracts and 
services will cease. It is feared that this will affect 2000 colliers; 
but as the demand is fairly sustained at these places, I imagine 
that only a reduction is in contemplation. 

Most of the collieries in the Aberdare Valley have worked better 
of late, nine, andin some cases eleven, days a fortnight being the 
average, 

In the Newport district the animation I have reported continues. 
During the last few days a beginning has been made in opening up 
a coal trade between Monmouthshire and Russia, and a fine large 
vessel, the Romulus, has very appropriately led the way. Another 
new market is Sulina, and the shippers in this case are Messrs. 
Stephens, Roderick, and Mawson, from Newcastle-on-Tyne. 

Coal prices continue unaltered, and are very similar at all the 
ports, best large house coal, for instance, being quoted at Swansea 
and Cardiff for 10s. f.0.b, Inferior kinds are out of the market. 

An inquest has been held on the death of a miner in the 
Coedcae, Cyfarthfa mine, when the jury expressed their opinion 
that the examination of the mine by the persons appoin 
been lax. Several persons were injured by an explosion at one of 
the Rhymney furnaces last week. Ey some fissure the molten 
fluid came in contact with the water underneath the moulds, 

One of the Newport tug-boats, the Britannia, blew up on 
Monday, and the captain and a boy are missing. 

Only four blast furnaces are now at work in the Forest of Dean. 
The coal trade is slightly improving there as rds the bulk sold, 
but coalowners complain with those of South Wales that. there is 
no margin for profit. 

On Monday the Great Western Forest of Dean Coal Consumers 
Company were summoned at the action of Mr. Cadman, —— 
of mines, for employing men in the Speech House Hill Colliery, 
there being no communication with every seam, and not two out- 
lets, as required by section 20 of the Mines Inspection Act. The 
case having been yy proved, a fine of £20 was inflicted. 

Foreign mine, which was in demand last week, has become 











sluggish. Large quantities. continue to arrive, but sale is effected 
only with difficulty. ban 
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MECHANICAL POWER ON TRAMWAYS. 


Tue Select Committee appointed to inquire into the 
working of tramways by mechanical power have eopaetaly 
lost no time. Their first sitting took place on the 7t 
March, and their report has just been laid on the 
table of the House of Commons. We give it below. 
It will be seen that the conclusion at which they have 
arrived is on the whole favourable to the substitu- 
tion of mechanical power for that of horses; but they 
have prudently declined to say that any machine yet 
devised is better for the purpose than any other, nor do 
they say that all the requisite conditions have been fully 
complied with by engineers. At most, their report amounts 
to a decision that engines of some kind may be substituted 
for horse-labour with advantage, and that no great difficulty 
need be anticipated in working suitable engines even in 
crowded thoroughfares. The hands of the advocates of the 
movement will thus be strengthened, and no doubt a good 
deal of pressure will be brought upon Parliament to sanc- 
tion the very general introduction of machinery on tram- 
ways, not only in large towns, but in the metropolis, It 
is to be hoped that Parliament will act with extreme 
caution in this matter. We have carefully watched the 
progress of the inquiry, and could not resist the con- 
clusion that the information supplied by the witnesses was 
of the most meagre description. They told all they had 
to tell, and that was very little. In the aggregate it came 
to this, that tram cars can be drawn by steam engines or 
compressed air engines as well as by horses, and that it 
is possible to prevent the escape of steam or smoke. But 
this is a very small basis on which a company owning a 
tramway is to take action. The experience obtained in 
England is, it may be said, encouraging, but it is extremely 
limited. Perhaps no one has done much more in England 
than Mr. Hughes; but this gentleman was, of course, not 
in a position to supply anything but an estimate of the 
cost of working a tramway by steam power. He was 
unable to run steam engines at night, so that a staff 
of horses had to be maintained to begin work when 
the engine left off; and the longest time for which an 
engine had been continuously worked was only a month, 
much too short a period to enable definite information to 
be obtained concerning the cost of repairs and maintenance. 
Of other engines than Mr. Hughes’, even less could be 
learned. ‘The witnesses told all that they knew, but the 
confessed that their experience was extremely timited. 
In Paris the Merryweather engine has been worked for 
some months, and we understand with success; but we 
have been informed that the first effect of the introduc- 
tion of engines was to seriously injure the tramway, and 
that a very considerable sum had to be expended in puttin 
it in order, before the use of engines could be continued. 
It is also said that the wear and tear were excessive, a 
result principally caused by the almost utter impossibility 
of keeping the machinery clean. In other words. of pro- 
tecting it from mud in wet, and dust in dry, weather. 

All the available testimony on the subject, if weighed 
judiciously and impartially, goes to show that, while it is 
indisputable that tramways can be worked by mechanical 
power with complete success under given conditions, no 
data of much value are to be had showing that the substi- 
tution of steam or compressed air for horses will prove a 
pecuniary success. We do not say that it will not. There 
is reason to believe that a very great saving can be effected 
by dispensing with horses and adopting steam. But no 
evidence was brought before the select committee which 
was conclusive on this point. We have already pointed 
out that in many instances large sums must be expended 
in putting tramways in order before engines can be run 
on them; and the capital account of most tramway 
companies would be thus considerably increased. It 
is again by no means certain that the use of mechani- 
cal power on tramways will find favour with the 
inhabitants of the metropolis or other large towns, 
no matter what Parliament may do. Bearing these things 
in mind, we must repeat the advice we have already given, 
and urge upon those interested the advisability of pro- 
ceeding very slowly and cautiously in this matter. As 
one witness said, the great want at present was such 
action on the part of Parliament as would enable engineers 
to make experiments without danger of prosecution. If 
the experience of a single year in a large town, such as 
Leicester, let us say, were available, the whole aspect of 
affairs would be altered. The public would be in posses- 
sion of some really valuable data to go upon. The 
Leicester tramways might, for example, be worked night 
and day for twelve months with steam power alone. It 
is obvious that if steam engines cannot be used after sun- 
set the idea of using mechanical power on tramways 
must be abandoned. No company could maintain a staff 
of engines for day and of horses for night work. It is 
true, that the conditions of working which would exist in 
Leicester, are not those which would exist in London, but 
the experiment would nevertheless supply useful informa- 
tion concerning the employment of steam power in English 
towns. Itis vain to urge that Paris supplies the infor- 
mation needed. The contrary is the case. Very little 
financial information is available in this connection ; but 
it is certain that for a long period, if not at this moment, 
the steam-worked traffic in Paris was conducted in a way 
that would not be tolerated for a moment in London. The 
most prudent course under the circumstances would be, as 
we have said, for tramway companies in the metropolis, at 
all events, to have a little patience, say for a year, until 
information of value becomes abundant. Meanwhile Par- 
liament will do well to remove certain restrictions, and 
thus enable engineers to obtain that experience which is 
desirable. In our own opinion, the universal introduction 
of mechanical power on tramways is simply a question of 
time; but the time may be indefinitely prolonged by pre- 
cipitate action based on insufficient data. 

The following is the text of the report : 

(1) The report of the Select Committee on Locomotives on Roads, 
which sat in 1873, has been referred to your committee. Your 
poo cgay re ee bent of ag Fi age » Bog — 

’ . Caw and of one of the mem! 0! t 
committee, The lsgihey sade by them is of event date, and as 





circumstances have not materially altered since that time, and 
their investigation appears to have been exhaustive and complete, 
their report contains sufficient material to form the foundation of 
any future legislation. Relying upon the evidence and the opinions 
of these witnesses, your committee have not thought it desirable 
to pursue further that branch of the question. However, without 
expressing an opinion u the more important suggestions con- 
tained in the report of 1873, they desire to mention their 
concurrence in its final recommendation. It was as follows :— 
‘*(59) Your committee finally recommend that the regulations 
affecting the use of road locomotives should be consolidated into 
one Act, and that such Act should not be temporary in its dura- 
tion. 

(2) Whilst confining their attention chiefly to the use of mechani- 
cal power upon tramways, your committee have endeavoured to 

ive due weight to the interests of all persons concerned, They 

ave mainly considered the safety and the convenience of the 
public, whether as pry ae in the egy 4 cars or as passers by 
along the highways and the streets ; but in doing so they have not 
forgotten to ascertain what may be just to the proprietors of tram- 
ways, and have had regard to the position of owners of property 
jar of local authorities. 

(3) One of the strongest arguments in favour of the use of 
mechanical power upon tramways is to be found in the fact that 
the traction of the ordinary tram car is a most severe strain upon 
a horse, Some remarkable evidence has been given upon this 
point. The secretary of the Edinburgh Tramways Company, in 
reply tothe question. “‘ Has the company ever been proceeded 
against for cruelty to their horses?” said, “‘over and over again, 
there are very few veeks, certainly not months, in which 
there are not serious complaints in regard to matters over 
which we have no control whatever. We get the best 
horses we can, and provide the best fodder, and the best 
attendance, and yet there is no doubt that on some gra- 
dients the horses are very severely tried.” The chairman 
of the same company says: ‘‘It is very hard work for the 
horses, and, unless we constantly shifted them from the 
severer work to the less severe work, they would not last at all.” 
This evidence is entirely corroborated by the experience of the 
London General Omnibus Company. This company owns nearly 
8000 horses, and, in additien to its own vehicles, —— horse- 
power to some of the tramways. The horses are usu bought at 
about the age of five years, and the average life of a horse, after 
that time, if drawing an omnibus, is four and a-half years, if 

ing a tram car four years only. It follows then, that in the 
work of this company alone, 1600 to 1700 horses are broken down 
every year. Of these no less than 1000 are sent at once to the 
knacker’s yard, whilst the rest are sold at the hammer for what they 
will fetch, usually at an average price of £9 or £10. Common 
humanity therefore loudly d ds some other motive-power than 
that of horses. 

(4) Economy appears to throw its weight into the same scale. 
The evidence tends to show that the use of mechanical power will 
diminish the cost of traction, thereby benefiting the public as well 
as the tramway proprietors. It may be well to note the extent of 
the omnibus mee tramway traffic as throwing light on the import- 
ance of economy and efficiency. In the year 1876 the London 
General Omnibus Company carried 51,158,946 passengers, and the 
three metropolitan tramway companies took 48,000,000 persons, 
besides those conveyed by other omnibus companies. In Edinburgh 
the travellers by tramway amount to 8,000,000 to 9,000,000 yearly, 
from a population of less than a quarter of a million. 

(5) Conflicting evidence has been given concerning the effect of a 
steam car upon the ordi street traffic. Some witnesses state 
that horses, even in crowded thoroughfares, appear to be almost 
wholly indifferent; others hold a contrary opinion, and express 
serious alarm at the prospect of the introduction into the streets 
of a new motive power. This diversity of opinion is most striking 
in the case of two witnesses, who watched with interest the 
working of a steam car upon one of the tramways in Paris. The 
steam car has being running for six or seven months over a length 
of three to foar miles, from the Bastile to the Mont Parnasse 
railway station. It passes about 6000 horses daily, besides cavalry 
and horses brought to a fair in the vicinity. During the period of 
its running ‘‘ not a single member of the public has been killed or 
maimed ;” but several accidents have occurred, and in one instance 
an omnibus was overturned. Much depends upon the nature of 
traffic, whilst a real public advantage may be obtained at little or 
no risk where the roads are wide and the passing horses are chiefly 
employed in drawing cabs, omnibuses, or carts. The system of 
steam cars upon tramways is yet in its infancy. The concluding 
sentence of a report of Mons. Rousselle, the engineer-in-chief of 
the city of Paris, upon the experiment tried there, is very just. 
‘Nous croyons que l’experience qui a été tentée n’est pas con- 
cluante, mais qu’elle merite le plus sérieux intérét ; elle doit donc 
étre continuée si la compagnie le désire.” 

(6) Your committee feel that their report would not be complete 
without some notice of the state of the law relating to tramways; 
but as no di and express mention of this subject has 
been made in the terms of the reference, they have examined 
only one witness, and venture to offer merely a few general 
observations. They are informed that the Locomotives Acts, 
1861 and 1865—24 and 25 Vict, c 70; 28 and 29 Vict. c. 
83—do not apply to tramways. They find, however, that 
in three important Acts tramways are specially included in the 
definition of the term railways, viz., in the Railways Regulation 
Act, 1868 (31 and 32 Vict. c. 119), also in 34and 35 Vict. c. 78, s. 
2, and 34 and 35 Vict. c. 86, s. 16. If, in consequence of the in- 
troduction of a cheaper and more convenient motive power, the 
system of tramways octal largely developed, the provisions of 
the above Acts, taken in conjunction with the Tramways Act, 
1870 (33 and 34 Vict. c. 78), may lead to some misappre- 
hension and require considerable modification. It would seem very 
desirable that the legislation relating to railways, to tram- 
ways, and locomotives upon roads shall be distinct and clearly 
defined, The use and the operation of provisional orders, 
the absolute veto that may be exercised upon tramway enterprise 
by local authorities, the position of tramways holdinga middle place 
between the ei and the omnibus traffic of the country, the 
rights of owners of property, and the locus standi of railway and 
canal companies, are important questions that may soon require 
serious discussion, but with respect to which your committee are 
= now in a position to recommend any immediate or definite 
action. 

(7) Attention should be drawn to the fact that some interesting 
papers have been placed before your committee, and inserted in the 
appendix to this report. They relate to Danish tramways, steam 
cars in Paris, statistics as to accidents in London and Paris, sugges- 
tions about A werpery orders and private bills, tions of the 
Board of le and of the metropolitan board, and to other 
matters concerning the subject of this inquiry. 

(8) Your committee have abstained from attempting to decide 
upon the merits or the demerits of any particular mechanical 
motive power, whether it be that of steam, air, or springs. They 
have endeavoured to ascertain how far engineers and inventors 
are able to comply with the regulations that must of necessity be 
enforced in the interests of the public. Some have pro- 
fessed their ability to comply with all the requirements 

sted in the memorandum put before your committee 
as the proposals of the Board of Trade. Other witnesses have 
been more cautious, and weg on that account not the less 
reliable. Your committee find that certain qualifications may be 
promised, but will with difficulty be obtained ; as, for instance, 
the precise and accurate action of a speed indicator, of a 

tor, of a self-acting brake, the emission of no steam what- 
ever, the entire absence of vapour, smell, or noise. To insist 
strictly upon all these conditions might lead to results inconvenient 
both to the promoters and to the public. Simplicity in a machine 
is essential to its effi as well as to its safety. Your committee 
are therefore of opinion that some of the seguittinn proposed by 








the Board of Trade are not at present desirable, though with most 
of them they cordially concur. 

(9) Without pledging themselves as to what regulations or what 
legislative measures may be required at a future and perhaps at 
an early date, your committee are of opinion that the use of 
mechanical power on tramways should generally be permitted, 
and recommend that any ee ype order or private bill grant- 
ing the necessary powers should contain clauses to the follo 
effect :—(L) The peliory to be effectually protected an 
concealed from view. (II.) The ingress to and the egress 
from the accommodation in the passenger car, to be safe, 
convenient, clear of the machinery, and free from unpleasant 
noise, heat, or smell, (IIL) Every engine to be, as far as 
possible, free from noise of machinery or blast. (IV.) The 
engine to be so constructed and worked as to avoid as far as 
possible the emission of smoke or noxious or unpleasant 
vapour. (V.) Two men to accompany each engine, unless by 
special dispensation from the Board of e. (VI.) Brake power 
to be provided sufficient to stop the engine and car in their own 
length when travelling eight pat an hour. (VII.) Every engine 
to carry a fender or some similar protection, and a bell or some 
sound of warning. (VIII.) Every engine to carry a number. by 
—_— it a at the Rengeien o (IX.) 

very engine spected twice each year a@ com- 
aay 9 ineer, and ri to be sent to the Board of Trade, 

e of Trade to have power to order a special inspection 
at the cost of the company. (X.) Engines not to travel over a 
may gras at a greater speed than at the rate of eight miles an 

our in towns, and twelve miles an hour in the country. (X1.) 
These rye to be subject to modification from time to time 
by the d of Trade. (XII.) Provisional orders and private 
bills to be — to the provisions of any general Act, mee | or 
future. (XIIL) Power to Board of Trade to license the trial of 
any particular engine on the tramways to which the provisional 

ler or private bill refers for any period not exceeding three 
months, anything contained in any Act notwithstanding. (XIV.) 
Penalties for infringing regulations. : 

(10) In order that local authorities or private persons interested 
in the improvement of mechanical power 02 tramways may have 
an opportunity of trying experiments without inienens e law, 
or incurring the expense of a provisional order or an of Parlia- 
ment, your committee recommend that a short Act of Parliament 
be introduced, enabling the Board of Trade to grant ission to 
try such experiments on any tramway, on the application, or with 
the consent of the local or road seceee d for such limited periods, 
and under such regulations as the of Trade may impose. 

a. Your committee recommend that any bills or provisional 

orders introduced during the present session should be so far as 

 scmy = placed in the same position as if their progress had not 
m delayed by the inquiry of your committee. 








THE CALAMITY IN THE RHONDDA VALLEY. 


At Tynewydd Colliery, Rhondda Valley, nine men are shut up 
in a mine, and have been so for the last seven days, surrounded by 
water, and without food, in a heading from which the water is 
only kept back by compressed air. The circumstances are as 
novel as they are terrible. The Tynewydd pit is worked by the 
Troedyrhar Company, and has been working for twenty-five 
years without accident. It is sunk to the No. 3 Rhondda seam, 
is 85 yards deep, and a safe mine. On the opposite side of 
the river is the New Cymmer Colliery, and from this pit 
on Wednesday week an irruption of water took place just 
as the Tynewydd men were leaving, which swept in with 
such violence as to fill up the dip headings. Had. it occurred 
ten minutes later every man would have reached a position of 
safety ; as it was, fourteen men were cut off, and their safety 
imperilled. Five of these took one direction, and with the 
exception of one, who was killed, were rescued the next day. 
The death of this one man was very singular. The five colliers 
were working in compressed air, and cutting a way through the 
stall, when the deceased incautiously made the opening, and was 
driven into it with the force of a cannon ball, the pressure of the 
air being about 30 Ib. on the square inch. The other nine men 
escaped in another direction, and got into a heading midway 
between the dip and the level course. The dip was soon filled 
with water, but the compressed air in the heading has so far 
kept the water away from the men, of whom five are alive. 
The twofold object in view during the last few days has been 
to withdraw the water both from Tynewydd and New Cymmer 
pits, and to drive an opening through the thirty-eight yards 
intervening between the level course and the heading where 
the poor fellows are entombed. One special feature of the case 
has been the use of one of the Taff Vale locomotives, which has 
supplied the steam for one of the pumps in the pit, the steam 
being taken down in pipes. 

The rate of working the opening to the poor fellows proceeded 
very nearly at the rate of one yard per hour, and it is nearly 
certain that before the publication of this paper the men will be 
reached, food having already been passed to them through a 
tube. There are many surmises as to the cause of the irrup- 
tion, but it is generally believed that it is due to the men in the 
Cymmer or Tynewydd working too near the boundary. The 
opinion of the mining engineer of the Cymmer lately was that 
forty yards intervened. 
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Many attempts have been made to release the imprisoned miners, 
Messrs. Siebe and Gorman, Mason-street, Lambeth, endeavoured 
to carry out this object by means of their diving apparatus, and, 
accordingly, forwarded last Sunday three experienced men, 
diving gear, and 2000ft. of hose to Wales. On descending 
into the mine it was found that from the long distance to be 
overcome it was impossible to reach the men; the diver having 
traversed 500ft. found it dangerous to proceed further and 
returned. The requisite length of hose was extraordinary, and 
is, as far as we know, the greatest length ever used on one man. 
Although the divers were unsuccessful in the attempt, great 
praise is due to their exertions and courage in ing out the 
operations, The accompanying sketch plan shows the course of 
the diver. 

Great skill has been required in dealing with the compressed air 
in the working, and to prevent a sudden outburst when the cor! 
is broken down, which now imprisons the men, a regular air- 
lock has been constructed in the heading, and filled with com- 
pressed air to 18 Ib. or 201b. on the square inch, by means of a 
compresser used to drive hauling engines, 
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THE INSTITUTION OF CIVIL ENGINEERS, 

THE annual dinner of the Institution of Civil Engineers was 
given on Wednesday evening at Willis's Rooms; Mr. G. R. 
Stephenson, President of the Institution, was in the chair, and 
theré were present also amongst the guests the Duke of Cam- 
bridge, the Duke of Teck, Sir C. Adderley, Sir R. Alcock, Lord 
Justice Bagallay, Mr. Charles Barry, Dr, J, R. Bennett, Mr. 
Birley, M.P., the Earl of Carnarvon, Sir A. Fairbairn, - Dr. 
Frankland, Mr, J. A. Froude, Sir H. Giffard, M.P., Mr. Gathorne 
Hardy, Mr. R. G. W. Herbert, Mr. W. Holmes, M.P., Lord 
Houghton, Mr. E. Hull, Professor Huxley, Sir George Jessel, Mr. 
Lloyd, M.P., Mr. Lowe, M.P., the Lord Provost of Glasgow, Cap- 
tain Mildmay, Admiral Sir A. Milne, Professor H. Morley, Mr. 
S. Morley, M.P. Mr. Mundella, M.P., Mr. P. Cunliffe Owen, Pro- 
fessor Owen, Professor A. C. Ramsay, Mr. Rathbone, M.P., Mr. 
Henry Reeve, Mr. Ripley, M.P., Sir J. Rose, Bart., Sir N. M. 
Rothschild, Bart., M.P., Dr. W. Smith, Mr. W. H. Smith, M.P., 
Mr. W. Smyth, Lord Tenterden, Sir H. Thring, Dr. Tyndall, Mr. 
J. Williams, Mr. C. Rivers Wilson, and nearly every member 
of eminence in the engineering profession. 

His Royal Highness the Duke of Cambridge, in responding to 
the toast of the Army and Reserve Forces, expressed his belief 
that although the profession of engineering had without doubt 
increased the cost of managing affairs both naval and military in 
this country, he still believed that both the army and navy 
would always show the pluck and courage which had distin- 
guished them in the past, ‘There could be no doubt that the 
progress of science in recent years had materially altered the 
circumstances under which wars could be conducted in the 
future. It was probable that future wars would be short and 
sharp, but it was also probable that the cost to the ratepayers if 
England should unhappily be engaged in them would be large, 
owing to the fact that more expensive appliances than had ever 
been known before would be used in warfare. 

Sir Alexander Milne, in the absence of the First Lord of the 
Admiralty, responded for the navy. 

The Earl of Carnarvon responded to the toast of her Majesty’s 
Ministers, 

Viscount, Halifaa responded, on behalf of the House of Lords, 
to the toast of the Houses of Lords and Commons. 

Mr. Lowe, in responding for the Commons, expressed a hope 
that.everything possible would be done by the Government in 
order to make the war into which two great Powers were 
drifting as short as possible, and that no step would be taken 
that could possibly involve the shedding of a single drop of 
English blood. 

_ The Chairman proposed the health of “The Distinguished 
Visitors,” to which the Duke of Teck briefly responded. 

Mr. G. Hardy then rose and said : I have no doubt that all of 
you who have looked down the toast list will have observed that 
the toast which I am about to give has been entrusted to one 
whose eloquence has distinguished the profession to which he 
belongs and the great position to which he has attained ; and no 
one regrets more than myself that the Lord Chief Justice of 
England is not present to sum up, as he is so well able to do, 
the merits of the Institution of Civil Engineers. The toast has 
been entrusted to me, and I will, ina few words, endeavour at 
least to express my sense of the value of that profession ; indeed, 
it is impossible for any one who has lived so long as I have not 
to have seen the enormous changes which have been wrought 
throughout this country by the labours of the civil engineers. 
It is impossible to have seen these things without knowing 
how important it must be to bind together and bring into 
one association the great ingenuity and the enormous talents 
which have achieved such magnificent results. It has been 
said by your president that the business of the civil 
engineer is to construct, and not to destroy; but I hope you 
have before you a great career in the process of destruction. I 
hope you are about to destroy the many inefficient and imper- 
fect systems which we have of sanitary arrangements, such as 
those which bring death and disease, instead of the results of 
health that are contemplated. I trust that in that career there 
is before you an enormous amount of destruction, and that 
you will bring to bear upon the process of reconstrue- 
tion all the ability and talent that you possess to perfect 
arrangements which will save the lives of millions hereafter. 
One thing I hope you never will have to do, and that is to repair 
the ravages which your president has told us war creates, I 
trust at least that in this country none of the great works which 
you have achieved will ever be destroyed by the ravages of 
war, and that you will never be called upon to reconstruet 
them. In wishing prosperity. to this Institution I am, in fact, 
wishing prosperity to the civilisation of the world, for so 
long as the world is advancing in civilisation, so long will the 
abilities of the members of this Institution be increased by 
the union which you find in this association, and so long 
by the generous friction of the different interests which 
are’ brought together here will each and all of them be 
increased and improved. Therefore it is that I have the 
greatest pleasure in proposing this toast, and in coupling with it 
a name which is connected with my earliest associations, for I 
think the first engineer I ever knew in this country was George 
Stephenson. I received many kindnesses from him, and therefore 
it gives me the greatest pleasure to wish prosperity to this Insti- 
tution, connected with its distinguished president. 

The toast was drunk with enthusiasm. 

The chairman returned thanks. 

The next toast was that of “Literature, Science, and Art,’ 
which was proposed by Sir John Hawkshaw, and with which he 
connected the names of Lord Houghton, Professor Huxley, and 
the President of the Royal Institute of British Architects; after 
which Mr. C. H. Gregory proposed “Commerce and Manufac- 
tures,” coupled with the names of the President of the Associa- 
tion of Chambers of Commerce of the United Kingdom and the 
Lord Provost of Glasgow. 

The proceedings then terminated. 








RUSSIAN STEAM LAUNCH. 

We illustrate at page 272 a steam launch, built by Messrs. 
William Cri hto1 and Co.; of Abo, for river traffic. The novelty 
in this launch co.sists in the introduction of one of Willan’s 
rt three-cylinder engines, which has been supplied by 
Messrs. Tangye, of Birmingham. The engraving also shows the 
style of launch in use on the Neva and in Sweden. These 
launches are being successfully introduced on the Neva, and 
several of them are running from St. Petersburg to the neigh- 
bouring islands, but hitherto with ordinary high-pressure 
engines. This boat, which will seat fifty passengers, is of the 
following dimensions :—Length over all, 40ft,; length at water- 
line, 37ft.; breadth on gunwale, 8ft. 4in.; breadth on water-line, 
7ft. 3in.; depth from upper edge of keel to gunwale, 4ft. 74in.; 
draught, 3ft. 3in.; draught forward, 2ft. 3in.; displacement, 
224 cubic feet; nominal herse-power, 6; indicated horse- 
power, 36; diameter of cylinders, 6in.; length of stroke, 6in.; 
number of revolutions per minute 300 ; speed of beat, about 10 








knots per hour. She is fitted with a Giffard injector for feeding 
the boiler, and a Friedmann ejector for discharging any water 
that may come inte the boat. The boat can be managed by a 
man and a lad, as the engine is under the control of the helms- 
man through the lever a. She is built of Swedish iron, supplied 
from the Degerfors Works, and is a handsome model. 








LEGAL INTELLIGENCE. 


(Before the MASTER OF THE ROLLS.) 
llth, 12th, and 19th April. 


PLIMPTON v, SPILLER. 

THis was the second trial in which the patent for the well- 
known Plimpton skate came into question, “ e although not equal 
in point of duration to the celebrated trial of Plimpton v. Mal- 
colmson, it was scarcely inferior to it in importance. In consequence 
of demands upon our space we have been compelled to condense 
our report. 

In this case there were two skates which were complained of by 
Mr. Plimpton as infringements. The first, the Spiller skate, is so 
well known as almost to render description unnecessary. Suffice 
it to say, therefore, that it embodies the inclined axis, which is in- 
troduced in what is claimed to be a superior mechanical 





to state how he first heard of the hook, which was after the transfer 
of the library to the new building. The plaintiff’s counsel then 
called Mr, Imray, who was examined at some length in support of 
the case of the plaintiff. He explained that in his opinion the Spiller 
and Wilson skates were in principle identical with that of Plimpton. 
It made no difference, he thought, that in one case the rollers were 
controlled by an axial guide, as the inclined axis in the Plimpton 
and Spillerskate, and by facial guides, as the inclined guides of the 
Wilson skate. As to the last-mentioned skate, he showed that the 
roller frame really did rotate round an invisible inclined axis 
situated at right angles to the inclined guides. As to the second 
claim in Plimpton’s specification, ‘‘the mode of securing the 
runners and making them reversible as above described,” he believed 
the word “runner” to apply not necessarily to the iron blades 
simply, but to the clamp and blades which the inventor substituted 
for the roller in his ice skate. He did not think the mere clamp- 
ing of a reversible piece of iron between parallel surfaces was a 
new and substantial invention, but that was not what was in his 
opinion claimed. In cross-examination he was shown a “ Boyd 
reversible skate,” which was bought from Messrs, Dean and Co., 
of King William-street, and which kind of skate it was proved had 
been sold as far back as 1860, This skate had a reversible blade held 
in two pairs of jaws by screws passing through each, When one side 
was worn, the blade could be turned and a fresh edge substituted, 
One side was shaped for ordinary skating, and the other for figure 
skating. The witness, however, stated that he did not perceive 





with the substitution of an adjustable spiral spring, enclosed and 
rotected by a case, for the exposed india-rubber lump in the 
limpton skate. The construction of this skate will be made 
clear by a reference to the accompanying woodcut. The 











second, or Wilson skate, was introduced into the action by a col- 


any 1 between this skate and Mr, Plimpton’s. Mr. 
Imray was also cross-examined upon the inaccuracies of the specifi- 
cation, but as this part of the case was ultimately given up, it is 
unnecessary to allude further to it. 

For the defendant technical evidence was given by Mr. Shelley, 
of King’s College, and Mr. Edmund Edwards, with the view ‘to 
prove difference between Plimpton’s skate and the two complained 
of. In the end, however, the latter witness admitted that he did 
not think there was a substantial difference between the Plimpton 
and Wilson skates. The defendant's objection that Plimpton was 
anticipated, was attempted to be supported by the evidence of Mr. 
W. 8S. Mappin, late of Birmingham, He stated that early in 1865, 
two American gentlemen called upon him, and in casual conversa- 
tion, one of them, he believed his name was Hayes, mentioned the 
American roller skates, which he said rendered ice unnecessary. 
Hayes described the skate, and calling next day brought with him 
a drawing and printed description. This drawing witness since 
identified as a drawing of Plimpton’s skate. Witness, at request 
of Hayes, made a pair of skates, which were tried by Hayes in 
witness's warehouse, and on theflagsof Union-passage. This pair was 
paid for and taken away. Witness made other pairs with some 
alterations, but did not remember what became of them, except 
that one pair went to Australia. The footstock of his poe af 
was in his warehouse many years, and was sold with the rest of 
his effects when he left Birmingham. Mappin produced a skate 
which he had had made from his recollection of what he made 
for Hayes, and it closely resembled Plimpton’s skate. The witness 
was severely cross-examined by Mr. Henry Matthews as to his 
busi t tions and other matters since 1865, and also as to 





lateral process. After an interim injunction had been obt 

by the plaintiff against Mr. Spiller, the latter sought for some 
skate other than his own, which he could put upon his rinks 
without breach of the injunction. He chose the Wilson skate as 
apparently free from the vice of infringement. This skate 
is shown in the annexed engraving, from which it will be 
seen that the roller frame is made capable of movement in 
various directions, and that the inclined guides which press 
against it on one side or the other, communicate to it the 
impulse derived from the lateral tilting of the footstand. 











Mr. Spiller was not, however, allowed to make much use of this 
skate. An injunction was granted by the Master of the Rolls, 
which was subsequently made the subject of an ineffectual x 5 naem 
The proceedings on the appeal were fully reported in our columns 
at the time. The original action 
—— to restrain infringement by the 
use of the Spiller skate came on 
to be heard last week, and with 
it had also to be decided the 
question whether the use of the 
Wilson skate was a breach of the 
first interim injunction obtained 
in that action. 

Mr. Henry Marttuews, Q.C., 
Mr. Aston, Q.C., Mr. WALLER, 
Q.C., and Mr. Lawson appeared 
for the plaintiff; and Mr. Daver, 
Q.C., Mr. GoopEvE, Mr. Warm? 
INGTON, Mr. CHADWYCK HEALEY, 
and Mr. W. M. Norru for the 
defendant. 

At the opening of the pro- 
ceedings, it was agreed that a large portion of the evidence 
of the experts taken in Plimpton v. Malcolmson should be ad- 
mitted. This comprised the evidence of Mr. Plimpton himself, 
Mr. Bramwell, Mr. Imray, Mr. Cowper, Mr. May, and Mr. 








ulse. 

The points relied upon by the defendant were, that the receipt by 
the Patent-office library of the volume of drawings of American 
patents, known as “ Jewitt’s book,” and the Scientific American, 
amounted to a publication of, at least, the principle of the use of 
the inclined axis for the purpose of pentenins convergence of the 
rollers ; that, this being so, Mr. Plimpton could only claim his 
particular mode of applying this axis, leaving Spiller free to make 
use of another application; that the Plimpton skate had been 
practically anticipated by sale and user in this country prior to 
August, 1865; that the description and drawings of Plimpton, or 
rather Newton’s specification, were inaccurate; and also that the 
second claim of the patent was bad for want of novelty. : 

To prove the publication several of the Patent-office officials 
were called, Mr. Prosser, who was formerly assistant librarian, 
proved that he had received and marked the book; that in the 
ordinary practice it would have been taken to the librarian to 
enter in the donation book and catalogue, after which it would be 
given to the public. He could not say positively that the book 
had gone direct to the librarian, It was possible that it had been 
asked for by some reader, and that the omission from the donation 
book might be so explained. He described the arrangement of 
the old library when the book was received, He could not, at this 
interval of time, recollectthat the book had beenaskedfor. Mr. Alison 
another official, remembered having seen the book on the shelves 
in the public corridor some time before the library was moved up- 
stairs in 1866 or 1867, but he could not otherwise fix the date. The 
librarian, Mr. Atkinson, who produced the catalogue, showed that 
the book was not there entered, <r under a general head of 
American Patent-office publicationsand reports, and he did not recol- 
lect having seen it. Mr. Spiller was also called upon this point 





his means of fixing the date of the visit of the ‘‘ American 
gentlemen.” The witness fixed it from the fact that at the time 
he was busy with a patent of his own for safes, which patent is 
dated in February, 1865. He stated that he had not patented 
the skate then because he was busy with his patent for safes, and 
also because there was no demand for skates. He admitted that 
he since became a patentee of skates. 

The witness’s porter from Birmingham was called, but he was 
not able to add much by way of independent corroboration, In 
reply to this evidence, Mr. Imray was re-called to prove that he 
had an interview with Mappin as soon as he heard that the latter 
was to give evidence at this trial, that Mappin communicated the 
substance of his evidence to him, and that in many respects 
Mappin contradicted himself. 

Mr. Davey then addressed the court on the law of the case, 
after which, Mr. AsTon replied on the point as to the second claim, 

THe Master of THE ROLLS prefaced his judgment by a state- 
ment that he adhered to his decision in Plimpton v. Malcolmson, 
and that, not to repeat himself, he would confine himself to the 
new points. First as to prior publication. The objection here 
was that there had been anticipation in two ways, by the publica- 
tion in the Patent-office, and by the sale and user by Mappin. So 
far as Jewitt’s book was concerned, there were some new facts—at 
all events, there was this one fact brought out which had not been 

resent to his mind during the earlier trial, that the li had 
tes moved from the old to the new rooms since the book was 
received. He saw no reason to alter his views as to the law, and 
it therefore, so far as this point was concerned, only remained to 
see whether the publication, if any, fell within the law as sufficient. 
The case, he said, was probably unique, and from his view of it 
was not likely to occur again. The American Civil War was in 
progress, and, as aconsequence, there was great irregularity in the 
receipt of the United States patent specifications. But on 20th 
July, 1865, Jewitt’s book was received. What became of it? By 
the same mail came two other books. These two were duly 
entered by Mr. Atkinson, who, however, had no recollection of 
Jewitt’s book, and Mr. Prosser could not recollect. whether he 
gave it to Mr. Atkinson. His koutehie thought that the book 
must have been dropped out of the parcel, that it was subsequently 
found by some one and put on the corridor shelf, where its existence, 
in his opinion, remained unknown for some time. No doubt the 
public had access to the corridor, but the book was not in the 
catalogue to which the visitors looked, and the librarian did not 
know of it. The public either ask for a book or refer to a catalogue ; 
so that in this case they could not have been referred to the book. 
There was no evidence that the book was on the shelf before 
August, 1865, and his lordship did not think the presumption that 
the public saw it was sufficient. That being so, he must hold that, 
so far as the Patent-office library was concerned, there had been no 
publication. Then as to Mr. vor evidence, which his lordship 
read, Assuming him to bea credible witness, was the date proved? 
Mappin was not corroborated, He said it was in the spring of the 
year; his workman could not say whether it was spring or 
autumn. He never made any note or communication, and though 
he recollected these trifling matters perfectly, he was forgetful of 
certain very important business matters in which he had been 
concerned. Moreover, he varied in his statements and reasons. 
Having regard to the danger of admitting the evidence of one 

rson to break down a patent by his mere statement alone, his 
ordship could not accept Mr. Mappin’s evidence. As to the 
want of novelty, which it was argued was sufficient to defeat 
the second claim, the claim could be read in two ways, 
It could be said to be the mode described of attaching the runners 
or substitutes for the rollers—which was new, or the mere device for 
holding a piece of iron by the grip of the parallel cheeks—which 
was old. It could:hardiy be said that the patentee intended to 
claim what was admittedly as old as a blacksmith’s vice, and it 
was not the duty of a judge to be astute to find flaws in small 
matters so as to overthrow a patent, Very few specifications and 
drawings were perfect, but when a judge saw an invention fairl, 
described it was not his duty to break it down upon some sm 
inaccuracy. Finally there could be no question that the Spiller 
skate was an infringement, whether Spiller had a good patent or 
not, and although the infringement by the Wilson skate was open 
to argument, the defendant had in the end been put out of court 
by the admission of his witness. His lordship therefore held that 
skate also to be an infringement. There would therefore be a 
perpetual injunction against the defendant with costs, and the 
plaintiff electing to take damages, there must be a reference to an 
Official Referee, 

On the defendant’s counsel applying for a stay of execution 


pending ap; 








His rae tes said that must be made the subject of a substan- 
tive application. j 
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RAILWAY MATTERS, 


TE Police Commissioners of Dundee have resolved to construct 
a line of tramways on the Perth-road in that town. 

TyE German General Council has exempted from the new iron 
duty, locomotives, railway carriages, machines, and parts of 
machines, Whether the bill will be passed in its altered form by 
Parliament is uncertain. 

Tue production of steel in France declined last year to 230,000 
tons, a8 compared with 238,000 tons in 1875, The production of 
steel rails in France increased, however, to the extent of 3000 tons 
last year. 

TuE returns just issued as to the coal carried by rail to London 
during March show that the Midland took 130,076 ; the London and 
North-Western, 96,888 ; Great Northern, 63,417 ; Great Western, 
62,311 ; and Great Eastern, 46,295 tons. The eight nan Silk- 
stone” pits sent 13,400 tons, The Great Northern took 23,600 
tons only from South Yorkshire, whence a good deal goes over the 
North-Western, Midland, and Great Eastern lines. 

AN international interchange of cars has recently been 
upon between the French, the Belgian, the Dutch, and the 
leading German railroads, with tions for the same. It 
seems that the French and Belgian roads have had to give up 
their whole system of car-accounting in order to accomplish this, 
and to adopt mainly the German system. As there is an enormous 
interchange of trafic, the interchange of cars is probably nothing 
new. 

Ar a public meeting held at Birmingham on Saturday, under the 
presidency of the Mayor, a resolution was passed urging Parliament 
to adopt measures recommended in the report of the Royal Com- 
mission on Railway Accidents, as it would ee the means of saving 
the lives of railway servants and the public. A resolution was 
also passed supporting the recommendation of the Royal Commis- 
sion that compensation be given to railway servants or their 
families for injuries or loss of life occasioned in the performance 
of duty. 

Tue first two sleeping cars of the Pullman pattern were builtin 
the shops of the Chicago, Alton, and St. Louis Railroad, at Bloom- 
ington, Illinois, in the autumn of 1859, These cars were numbered 
respectively nine and nineteen, The next Pullman car was built, 
according to a writer in the Railroad Gazette, by Messrs. Barney 
and Smith, and numbered 50; and the next by the Wason Com- 
pany, of Springfield, Massachusetts, and named the Springfield, 
this being the first car of the class that had a name instead of a 
number. Its cost was about £1000, which was regarded as an 
enormous sum to expend upon a railway car. Since then Mr. 
Pullman has made many improvements, and has spared neither 
money nor time to make his cars models of elegance and comfort. 

On the 21st ult., seven steam street cars were successfully 
introduced upon the Market-street line in Philadelphia, six of 
them being from the shops of Gilbert, Bush, and Co., Troy, N.Y., 
and one being from the dwin Locomotive Works, Philadelphia, 
The Ledger says of them that they were easily handled, starting 
and stopping with facility ; there was no discoverable noise from 
the exhaust steam; there was occasionally a plume of escape 
steam; there was no visible throwing out of fire, or coals, or 
cinders ; they caused bnt a slight disturbance among the horses on 
Market-street, where teams are very numerous, and they passed 
around the curves and over the switches and turnouts with as 
much ease as the horse cars, In climbing up one or two steep 
grades, with the rails coated with mud, some of the Troy machines 
did not do their work as well as the Baldwin machine, the latter 
going straight along as if it were on a level, while several of the 
others came to a halt for a while, and were obliged to try it again 
with sanded tracks, This was the principal difference noticeable 
by a spectator between the working of the Baldwin and Gilbert 
machines, although the machines are essentially different in their 
operative parts. 

JUDGING by the dividends lately declared by some of the French 
railway companies, their success has been unusual during what has 
been in the greater part of Europe a period of depression. The 
report of the directors of the Western of France Railway Com- 
pany for 1876 states that the revenue of the old network for last 
year amounted to £2,974,536 ; the working expenses for the twelve 
months having been £1,579,477 ; the profits realised amounted to 
£1,395,059. The net revenue reserved to the old network for 1876 
by the terms of conventions concluded with the State amounted 
£1,281,999 ; a balance of £113,060 accordingly ined to be applied 
in reduction of the guarantee of interest given by the State upon 
the new network obligation capital. They had realised a profit for 
1876 upon the new network, but the State had to advance £677,679 
in fulfilment of its guarantee of interest upon the new network 
obligation capital. After provision had been made for all tixed 
charges associated with the old network, a balance of £428,224 re- 
mained available for the payment of a dividend upon the company’s 
shares. Out of this balance a dividend at the rate of 7 per cent. 
per annum is recommended upon the share capital, leaving £13,224 
to be carried forward. 


Ar a Wharncliffe meeting of the shareholders of the Brighton 
Railway Company, held on Wednesday at the International Hotel, 
London Bridge, under the presidency of Mr. 8S. Laing, M.P., some 
proposed new line was described. The main or Brighton line of the 
company was well protected on the west side, but on the east side 
there is a pretty wide district, which it is now pro to fill up 
by the proposed lines. The line will duplicate the line from Croy- 
don to Hayward’s Heath, which is getting crowded with traffic. 
The promoters undertake to find the capital of the Lewes and East 
Grinstead line, viz., £300,000, and the company undertook to work 
the line and guarantee 34 per cent, on the capital for the first five 
years, to allow time for the development of the traffic, and after 
the expiry of that period to guarantee 4 per cent, in tuity ; 
that would amount to £12,000 per year. There will be seven 
stations on the line, and, taking the experience of small roadside 
stations on other local lines of the company, an annual gross return 
from each of £3000 per year is expected. With regard tothe upper 
portion of the line, namely, the Surrey and Sussex, that would 
take £210,000 to complete, and arrangements have been made with 
the South-Eastern to contribute one-half of that amount, or, in 
other words, £105,000 for each company. 

THE Americans are seeking to lighten their Pullman cars. The 
demand of railroad managers for lighter cars has prompted Mr. 
Wagner to make very extensive and careful inquiry into new inven- 
tions applicable to sleeping cars, He has selected four new plans 
which seem to possess the nec lightness, Three of them are, 
according to an American paper, of Eastern invention, and one is 
Western. He proposes the early trial of one of them in a few new 
coaches, and the application of one of the others in old coaches. 
The Wagner and Pullman sleeping cars weigh now from 24 to 
34 tons. The great dead weight is required on account of the 
heavy work for the upper berths, The upper portion of the car is 
necessarily very heavy and strong ; this weight, added to that of the 
berths, makes an excessive load in dead weight, It also tends to 
make a car rather unsafe by loading the upper portion so much, 
and renders the strain, under lateral motion, very great and 
expensive in repairs. The design which Mr. Wagner has now 
adopted as best meeting the requirements does away. with the 
heavy construction of upper works and additional necessary weight. 
The completed coaches from it will weigh about 19 tons. The 
machinery for upper berths is single, portable, and light. It is all 
stowed und the cars. When the car ismade 





er the seats or sides o 
up for the day it presents about the exact appearance of an ordi- 
nary drawing-room coach. When itis made up for the night it 
resembles in essentials yr piomeny sleeping car, and has the same 
capacity for passengers every other accommodation, But its 
has six or sight tons less dead weight, does not wear the track so 
severely as the heavy cars, is less liable to upset, the weight being 
stowed low down near the track. This design of car is now in use 
on some Southern railroads, and its performance is satisfactory, 





NOTES AND MEMORANDA. | 


| 

AN extensive stalactite cavern, consisting of several galleries, has | 
lately been discovered in the neighbourhood of the city of Trieste, | 

M, L&verrier has been elected President of the Association | 
Scientifique de France for the fifteenth time. The society spent 
about £1200 in scientific experiments last year. 

FATHER SECCHI has invented a new electric seismograph with 
moviag smoked paper, which indicates the direction, number, 
intensity, duration of the shocks, and many other details of great 
value in connection with seismography. 

THE open air commonly contains about 3'34 parts, by volume 
of carbonic acid, out of 10,000; according to Pettenkofer any 
excess.over 1 part in 1000 is unwholesome. Herr E. Schulze thinks 
Pettenkofer’s limit is too low. In aclub room he found 37 parts 
of carbonic acid, and in a school room from 14°4 to 35°6 parts out 
of 10,000, 

HumBoLpt observed that in hei ne pe served the approach of 

rain is often announced by the twinkling of stars near the zenith. 
M. Montigny observed the intensity of the twinkling for 230 evenings, 
and found that it increased if a storm or a barometric depression 
bes approaching. When rainisforeboded the glimmer is especially 
strong. 
Ir hes been decided by the committee of the French Sociétés 
Savants that special warnings should be sent to the coal-pits 
when large depressions are foreseen, in order to suggest precau- 
tions against an escape of fire-damp. Many mining engineers 
believe that the system will be efficacious. Experience will soon 
settle the question. 

EXPERIMENTS have recently been successfully made in Italy ona 
method of burning petroleum under steam boilers, which con- 
sists simply in pouring the oil over a thin layer of asbestos. The 
petroleum burns with intense heat, while the asbestos, being 
incombustible, is not affected, but serves as a means of retaining 
the oil and acting as a large wick. In the experiments, sheets 
of paper placed beneath the furnace were not injured, despite the 
fierce heat from the oil above. 

Ses. BERNARD AND EHRMAN find that the alkalinity of mag- 
nesia, and its insolubilty in saccharine liquors, fit it for the defeca- 
tion of fermented cane juice. With a dose of from three to 
five th ds the clarification is lete, and the juice is easily 
filtered. Any excess of magnesia remains in the scum. Laboratory 
experiments show an increase of 6 to7 per cent. in the yield of 
white sugar, while the quality is not inferior to the best com- 
mercial brands. Experiments are to be tried on a larger scale, in 
order to determine whether magnesia can be economically used in 
all refineries, 

M. E. PuiavGcaup found, near the source of a mineral spring 
which was strongly impregnated wiih sulphur, a number of fine 
confervz, which he washed carefully and left in a flagon of ordinary 
water. About eight days afterwards wishing to re-examine them, 
he was struck with the strong sulphurous odour which escaped 
from the water. He then, says Les Mondces, instituted experiments 
which led him to the following, among other, conclusions : (1) 
Sulphurous mineral waters owe their formation to the reduction of 
divers sulphates, under the influence of living bodies, which act as 
ferments. (2) It is still to be seen whether the sulphuration of 
the water arises in any case, without the intervention of ferments. 
Acetic acid, which is commonly formed under the influence of 
mycoderma aceti, may be produced by platinum sponge; and, in 
like manner, sulphates may be reduced through a variety of 
influences. 

By exposure to the long-continued influence of moist air certain 
kinds of glass lose their ‘transparency and become covered with 
opalescent layers, which are easily cracked off. In the collection 
of ancient relics exhumed at Cyprus by General Di Cesnola, there 
are abundant examples of glass bottles, cups, vases, &c., which are 
said to be as brilliantly iridescent as if carved from pear! shell. 
There is reason to believe that the ancients were in possession of 
Pp for producing iridiated glass, similar to those in use by 
the glassworkers of China and Burmah. In April of last year 
specimens of the Chinese glass were sent to M. Clemendot, a noted 
French chemist, for examination. According to the Comptes 
Rendus, M. Clemendot has, in conjunction with M. Frémy, suc- 
ceeded in reproducing the iridiated glass, and that numerous fine 
specimens have been exhibited before the French Academy. The 
process, which is said to be certain in its results, consists simply in 
submitting ordinary glass for six or seven hours to the action of 
water containing 15 per cent, of hydrochloric acid at a pressure of 
from two to three atmospheres and at a temperature of about 248 
deg. Fah, 


REFERENCE was recently made in this column to a curious 
Parisian clock. The Scientific American contains the yoo Be 
M. Cadot, of Paris, has recently invented a curious clock whic 
deserves a prominent place among the number of similar ingenious 
devices which we lately described. It has two apparently free 
hands placed in the centre of a double pane, the two sheets of 
glass composing which are held in an ornamental frame. The 
clock is operated by concealed mechanism in the frame, which once 
a minute causes a slight and nearly invisible motion of one of the 
glasses. This causes the movement of the minute hand, and a 
minute train of gearing concealed in the pivot of the latter actuates 
the hour hand. Mr. Robert Heller, the conjurer, has lately been 
exhibiting a clock of his own invention, the mystery of which no 
one, we kes, has yet fathomed. It is a clear disc of glass, 
marked with the usual numbers. The hands have no bulb or other 
enlargement at the centre, where it might be imagined mechanism 
could be concealed, and appear to be simply pivoted to the face. 
A ring like that of a watch suffices for the support of the clock 
from two cords es from the ceiling. At the command of 
its owner, the clock marks any hour, moves backward or forward, 
and otherwise behaves in an astonishing manner. The use of the 
cord naturally suggests concealed wires and electricity, which is 
probably the secret of the movement. But this theory is some- 
what damaged when the magician removes the clock from its cords, 
and, holding it with two fingers at arm’s length, carries it in the 
midst of his audience and causes it to continue its performances 
under the very eyes of the people, allowing the closest inspection. 

A NEW modification of the ia soda process is in use at 
Charkow. Instead of first producing the bicarbonate, the mono- 
carbonate is formed at once. Ordinary sal soda, which crystallises 
with ten molecules of water, when dissolved in water and heated 
to over 95 deg. Fah,, cannot take up more than seven molecules 
of water, and at a still higher temperature it loses by dissociation 
more water and only retains one molecule of water. The higher 
the temperature of the solution, the more potent this dissociation, 
and in the presence of common salt the reaction is still more 
energetic. Consequently when common salt and carbonate of 
ammonia are dissolved together in one vessel at a high tempera- 
ture, a double decomposition results, and mono-carbonate of soda 
is formed with one molecule of water, which salt is almost insoluble 
in water. In Scherbascheff’s works at Charkow, according to the 
Scientific American, a large vat is half filled with brine, which is 
heated to 140 deg., and in it is suspended a basket of common salt, 
and another of carbonate of ammonia. As they dissolve they 
re-act on each other ;:the crystalline, almost insoluble, carbonate 
of soda is precipitated, while the chloride of ammonia remains in 
solution. The vat has a cover provided with pipes for conducting 
the liberated carbonic acid and ammonia gases into the brine of 
the adjoining vat. The operation is finished when the liquid in 
the vat becomes saturated with ammonia salt. The baskets of 
carbonate of soda and salt are at once transferred to the next vat, 
but a temperature of 140 deg. to 160 deg. is kept up in the first 
vat for a while until all the soda is precipitated. The solution of 
sal ammoniac is now drawn off, and the soda shovelled out and 
dried in a centrifugal apparatus, after being washed with a boiling 
solution of soda to remove any sal ammoniac or common salt that 














may be mixed with it, It is now pure enough for the market. 


MISCELLANEA. 


Beeps bo be used for hoisting in mines, are now made at Oak- 
land, California, from sheep’s entrails. 

THE Glasgow Chamber of Commerce has appointed a committee 
of its members to proceed to Paris, and give whatever aid they can 
in the negotiations connected with the new treaty of commerce. 


On the 17th instant a full-rigged iron sailing ship, Constance, to 
be registered at Hamburg, was launched by the Flensburger 
Schiffsbau-Gesellschaft. Her dimensions are 200ft. by 33ft. by 
21ft., and she will carry 1450 tons d.w. She is built on fine 
lines and will get a first-class East Indian outfit. 

THE ironclad frigate Alexandra has a steel wire hawser in lieu 
of a hemp hawser ; it is 150 fathoms long and weighs 1} tons, and 
occupies, when coiled, a space 4ft. Gin. by 4ft.6in. A hemp hawser 
of the same strength would have to be 19in., and of double the 
weight of the steel, and would occupy six times the space. 


Figures have just been issued which show that the quantity of 
raised in South Durham last year was 19,073,056 tons, being a 
considerable falling off as compared with the production of 1875. 
The total quantity of coal raised last year in Great Britain was 
134,125,000 tons, being an increase of 2,258,000 tons on the pro- 
duction of 1875, 


TURKEY is reported to have received from the Rhode Island 
manufactory within the last two =: 300,000 breech-loading 
rifles of a similar pattern to the Martini-Henry. The Turkish 
Government is stated to expect 200,000 more, together with an 
immense quantity of cartridges. Russia has also received a large 
supply of improved arms from the United States. 


THE opponents of the Tyne Improvement Bill have this week 
brought forward a good deal of strong and cogent evidence in 
support of their case, their witnesses including Mr. C. M. Palmer, 
M.P., Mr. Joicy, whose firm raise some 1,300,000 tons of coal per 
annum, Sir Geo, Elliot, Bart., M.P., and Mr. J. Laycock, the 
owner of Seghill Colliery, all of whom declare that the proposed 
new dock would be of little or no value for their export trade. 


THE Navy Department of the United States withdrew from 
public sale the Susquehanna at New York, and the Potomac at 
Philadelphia, which had been advertised. The Sabine was bid off 
at Portsmouth, N.H., for 17,250 dols., but the Department de- 
clined to confirm the sale. The public impression seems to be, 
observes the Army and Navy Journal, that a few parties control 
the bids for vessels of the navy offered at auction, and that they 
are often sold for much less than their value, 


THE annual meeting of the Yorkshire College of Science was 
held at Leeds on Monday. Lord Frederick Cavendish, M.P., stated 
that the college was making rapid progress, the number of students 
having increased during the year from eighty to 131, while the 
fees had nearly doubled. It had been decided that a new building 
should be provided, towards which the London Clothworkers’ 
Company had offered £10,000 for the support of the textile branches. 
A resolution was passed that a communication be sent to Owens 
College, Manchester, relative to the scheme for obtaining a charter. 


THE opening of the fresh-water canal connecting Cairo, Zagazig, 
and the principal districts of the Delta with the Suez Canal at 
Lake Timsah, took place on the 15th inst. The canal is virtually 
completed, but will not be open for navigation until the 15th of 
August, when the Nile is high. It has a uniform depth of 11}ft. 
and a width of 180ft. Vessels of 400 tons paying half the Suez 
Canal dues will take coals and other cargoes to Cairo without 
transhipment, bringing away cotton, sugar, and seeds as return 
freight. The first reduction of 50 centimes per ton of the surtax 
on the Suez Canal dues came into operation on the 17th inst. 


Tue 80-ton gun has after some delay been chambered. It is now 
to be taken back to Shoeburyness for trial against the target once 
more, and, if possible, to send a shot through the 32in. of iron 
which have hitherto proved too much for its powers. But patience 
is necessary. The weapon is, it appears, so unwieldy as to require 
the assistance of the elements in its removal. On Monday last 
there was a tide sufficiently high to serve for landing the gun, but 
the weather was not favourable enough. In ten days’ time there 
is another high tide. There is fortunately no need for hurry. 

DurRinG a heavy gale early on Wednesday morning her Majesty’s 
ship Volta foundered in the river Medway. She is a wooden 
corvette, and was fitted up for making torpedoes and carrying 
out torpedo experiments under the direction of the Royal 
Engineer authorities. For several years she has been lying in 
the river between Chatham Dockyard and Folly Point, and 
was in charge of a number of Royal Engineers. Fortunately 
they all escaped in boats before the vessel foundered. All day 
Tuesday and Wednesday morning the wind blew a perfect hur- 
ricane. From the shore it could be seen that the vessel was in 
danger, as she rolled tremendously. The steamer Firefly was 
despatched to the assistance of the Volta, but the vessel went 
down in mid-stream just before her arrival. Divers have already 
commenced operations on the wreck, and it is thought she can be 
raised bodily. The necessary gear for the undertaking is being 
prepared at Chatham Dockyard, and the attempt will be made 
under the direction of Captain Batt, of the dockyard. 


AMONG the engineering projects of ‘“‘New Italy” is one of 
Giovanni Antonio Romano, for restoring, at least in some measure, 
the commercial prestige of Venice. His plan, according to the 
‘* Journal of the Franklin Institute,” embraces an extension of the 
railway to the eastern extremity of the island La Giudecca, the 
building of moles, embankments, wharves, storehouses, yards, 
docks, stations for passengers and freight, and the union of the 
State, the Venetian Commune and the Chamber of © ce, in 
joint guarantees of bonds for construction, as well as in equable 
division of the revenues. He represents Venice as the most acces- 
sible port for Switzerland and Western Germany, while it might 
reasonably hope to compete successfully for a large part of the 
commerce of Eastern Germany. If proper arrangements are made 
for deepening the channels and keeping them clear, the double 
approach by Malamocco and by 8. Nicolo di Lido, will make the 
harbour one of the most accessible as well as one of the best in 
the world. Commercial enterprise, combined with a judicious and 
liberal policy in the removal of restrictions and in furnishing 
facilities for trading vessels, ought to invite to such a harbour a 
large traffic with America, Asia, Africa, and Central Europe. 

THE number of boilers submitted to the control of the Industrial 
Society of Mulhouse in 1876, was 1470, an increase of 138 over the 
previous year. The change of officers, the installation of new 
engineers, the necessity of more thoroughly organising the visiting 
bureau, and the May Exposition, have interfered somewhat with 
the trials of machines, but an increased activity is anticipated for 
the current year, especially in experiments upon the consumption 
of fuel by different types of motors. The great metallurgical 
establishments in the neighbourhood of Metz, have called for the 
maintenance of a permanent inspector at that place, and another 
is to be installed at Strasburg, in order to secure a more regular 
service for the subscribers in the Lower Rhine district, The num- 
ber of tests with Watt’s indicator has been 91; with the hydraulic 
press, 349, Though about 70 serious defects have been discovered, 
there have been only two accidents, The first was the explosion 
of an interior tube of a boiler, in the establishment of one of 
the bers of the Association in the Grand Duchy of Baden, by 
which one man was seriously wounded. The explosion was 
occasioned by a deficiency of water, the night and day watchmen 
having each neglected to try the gauges at the morning change 
of watch. The second accident was the suffocation of a workman 
by ammoniacal and sulphurous vapours. The instruction in the 
school of design has been made gratuitous. During the year, 99 
pupils of ages varying from 13 to 19 years, have been in attend- 
ance, and a number of applicants have been obliged to wait for 
vacancies, on account of want of room, 
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TAYLOR’S PLATE PICKLING MACHINES. 
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We illustrate above an improved apparatus for cleansing the , feed one chain of the machine, place the plates singly upon 
plates or sheets of iron to be coated with tin or terne metal— | them, each alternate link of the chains, being made with 
the latter being a mixture of tin and lead—and which process is | a T-head, nips each plate separately and firmly in ite 
commonly called pickling. | place, and carries it through the trough of acid, the time 

Before the iron sheets can take their coating of tin effectually, | occupied in passing through the machine being from two 
all impurities, such as oxide, &c., must be removed from their | to three minutes. These chains travel over yellow metal guides 
surfaces, and for that purpose they are generally pickled in a | placed longitudinally in the trough. When the plates have 
bath consisting of a mixture of sulphuric acid and water. By | traversed the whole length of the trough a pair of rollers receives 
the old process of pickling, previous to the introduction of these | them and passes them on to endless india-rubber bands travelling 
patent machines, sawdust was introduced between the sheets ; on a pair of wooden rollers. By means of two pipes perforated 
before they were immersed in a pot or trough, which was usually | with holes, one above the india-rubber bands and the other 
made of lead, of rectangular form, and deep enough to receive | below, constant jets of water strike against both sides of the 
the plates lying on their edges. Each potful of plates would | plates as they are carried along ; by this means they are effec- 
consist of a couple of boxes. The yxckler, with a tongs, kept | tually swilled and thoroughly cleansed from the effects of the 
moving the plates about in the pot continually, so as to expose | acid. The plates are received by three girls, who examine each 
the surfaces of the plates as much as possible to the action of | one carefully, and any not having been thoroughly cleared from 
the diluted sulphuric acid contained in the pot, and when, from | the oxide are passed through the machine again. 
occasional examination, he found the plates had cleared suffi-| The plates have now to undergo the process of annealing by 
ciently—which would be in from four to eight minutes after , being placed in air-tight iron boxes, and exposed to an intense 
being put in the acid—they were raised from the pickling pot, | heat in a furnace for six to eight hours, which softens them. 
and handed over to girls called swillere, who washed the plates | They are then passed through several pairs of highly-polished 
in troughs containing constantly running clear water, great care | rollers to flatten them, and give them a smooth glossy surface ; 
being required that the sawdust which adhered to the plates was | this operation is called colt rolling. By being cold rolled the 


brushed off, otherwise black spots, causing wasters, would result | 


when the plates were tinned. The sawdust was simply used 


for the separation of the plates while in the acid, and its | 


absorption of a considerable portion of the acid made its use 
very objectionable. 

This process was necessarily unhealthy to the pickler, who, by 
being constantly at work over the pot, inhaled the deleterious 
fumes of the acid. Messrs. Taylor and Co., of Briton Ferry, 
Glamorganshire, have invented and introduced machines for 


plates get hard again, and require to be once more annealed 
and softened, after which they are white pickled, which is the 
last process they undergo previous to their receiving their coat- 
| ing of tin or terne. 

The white pickling and swilling machine of Messrs. Taylor 
and Co. differs in some respects from the black machine. It is 
smaller in size, and has a different arrangement of chains, which 

, in this machine consists of nine endless chains, of a plain pattern, 
| beneath, and four above, working upon a pair of yellow metal 





pickling and ewilling by mechanical means, which, besides doing | rollers revolving at each end of the trough. The plates to be 
away entirely with the unhealthy nuisance of the old process, | pickled are placed between the rollers by a couple of boys, and 
effect, we are informed, a saving of 50 per cent. in the cost of | are then carried through the acid by the bottom chains ; the top 
pickling. | chains are for the purpose of keeping the plates from floating in 
We give illustrations of one of Messrs. Taylor and Co.’s | the acid. The plates are not kept distinctly separate in passing 
black pickling and swilling machines—which is driven by a | through the white machine, as they are in the black, but are 
vertical 1-horse power engine—capable of pickling and swilling | passed in as fast as the boys can feed them. The vibration of 
from 200 to 250 boxes of plates per day of ten hours. The | the chains acts as a constant wave, penetrating and acting 
construction of the machine can be readily understood from | effectively upon the entire surfaces of the plates. 
the illustrations. The trough, which is of wood lined with strong | By the old method of white pickling, the process occupied 
sheet lead, is about 12ft. long by about 6ft. wide, and tapering | several minutes, but in Messrs, Taylor’s white machines the 
from 8in. depth at the ends to 12in. depth in the centre, and 4 plates are pickled in one minute. The polish put upon the sur- 
has three yellow metal endless chains running on rollers of the | faces of the plates by cold rolling is not much affected when the 
same material, which revolve at each end of the trough. The | plates are pickled so rapidly, the result being a better looking 
chains are so constructed that when three boys, who each finished article, and a considerable saving of tin is effected, 
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amounting, we are informed, to from 4 oz. to 8oz. per box. The 
swilling of the plates pickled through the white machine is 
effected as already described. 

These machines are now, we understand, being largely adopted 
in the various tin plate works throughout South Wales, and 
those manufacturers who have erected them speak highly of the 
advantages they derive from their use. ~ 








CHANNEL STEAMERS.—The past has been a notable week in the 
shipbuilding annals of the Tyne. On Saturday afternoon, the 
Jarrow Shipbuilding Company (Palmer and Company) launched 
the gunboats Don and Dee, built for her Majesty's Government, 
and on the same day Messrs. A. Leslie and Company, Hebburn, 
launched the twin ship Express, sister to the Castalia, two hulls 
joined together by a connection that has been described as a 
“railway tunnel,” which it very much resembles. The main 
problem sought to be solved in its construction has been that of 
giving the greatest powers and the least draught of water ; and the 
entire has been proved to be only 7ft.‘ which will exactly suit 
Calais harbour. Each of the two hulls will be supplied with a 
complete pair of engines with 63in. cylinders an Pin. stroke, 
making 36 revolutions per minute. e paddle wheels will be 
*tween ships, and they will be actuated by engines representing 
5000-horse power. The launch was most satisfactory, and was 
witnessed by a very large company. 

CrrapeEL Sutprs.—In the article on ‘‘ Citadel Ships,” in our last 
impression, a slight error occurs, which it may be worth while to 
correct, although it is of no material im nce, We have stated 
there that for each augmentation of lft. in the width of the 
Glatton her floating capacity would be increased by 137 — 57 tons. 
If we assume that the ends of the ship are to be flat and vertical 
then the figures should stand 137 — 66, leaving a net increase of 
floating capacity of 71 tons, instead of 80 tons per foot of beam, as 
stated, and the beam of the modified Glatton would be 57ft. 
pars eee: of 55ft. As, however, in practice the ends would 
not flat, it is probable that the figures we have given in 
our last impression would more accurately indicate the result of 
the change than those we now give. It must be understood that 
no calculation of the kind can do more than supply approximate 
figures in the absence of complete data concerning the lines of 
the immersed portion of the ship. For example, Mr. Reed gives the 
actual displacement of the Glatton as being 4250 tons, but her 
displacement, if she were a parallelopiped, 245ft. x 40ft. x 20ft., 
would be 5512 tons. Her weight under the same conditions, if 
she were made of solid iron, 13in, thick, would be 4771 tons, so 
that instead of just floating, as Mr. Reed assumes, she would 
have a buoyancy of nearly 741 tons. The fact that the Glation 
is not a flat-bottomed, straight-sided ship explains the discrepancy 
between the figures we have just given and those supplied by Mr, 
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or move in the least degree under the pressure of the street and 
earth behind or otherwise, or let water wash out material behind 
it, and this sheet piling, as well as that behind the side additions, 
shall not be drawn, but after the filling has been brought up to 
4ft. over high water the piles shall be cut off to the same or such 
other level as the engineer may direct, and the lower part left in, 
and the part above that leve! shall be removed. 

The contractor shall erect three ornamental five-light lam 
along the central footpath; also four ornamental three-light 
lamps on each parapet. The lamps onthe central footpath as well 
as those on the parapets, shall be made by the Société Anonyme 
des Hautes Fourneaux et Fonderies du Val D’Osne, Paris. All 
ne Aad the lamps shall be executed in the very best style of 


art. 

Water-tight dams, formed of a whole balk sheet piling 12in. 
thick, shall be constructed outside the four corners of the old 
bridge, so as to make four tight cofferdams, inside which the new 
abutments, quays, and wing walls shall be built. 

Two foot bridges shall be constructed about 6ft., or such other 
distance as the engineer may direct, outside the parapets of the 
side additions, and shall be open to public use before the old bridge 
is closed in. Platforms of each bridge shall be 10ft. wide in the 
clear, and formed of closely laid 3in. spruce planks, spiked down 
over whole balk longitudinal bearers, The bays shall not be more 
than 24ft. wide in the clear, except for the central navigation 
opening, which shall be not less than 30ft. wide in the clear. The 

ts of these foot bridges shall be strongly constructed and 
el ecg with inch boards for 7ft. in height above the plat- 
form level, the sheeting closing home at ends to the boundary 

Close whole balk sheet piling shall be driven a foot or two into 
the rock across the ends of each of the old piers. The surfaces of 
the sheet piling next the caissons shall be true to jin.—that is, 
no part shall project beyond, or be under the average surface more 
than }in., and it shall be quite free from winding. As soon 
as this sheet piling is properly secured and completed, the iron 
caissons shall put in position and sunk accurately in contact 
with the piling, to a depth of at least 9in. below the top surface of 
the rock, or more if requi and so as to be in the i "s 


document. We have reproduced enough of it to indicate the nature 
of the works, and no more, 

Tenders must be sent in to the Secretary, Port and Dock Office, 
Westmoreland-street, Dublin, on or before the 22nd of May. 








IRON AND STEEL INSTITUTE. 


_ A paper “On the Estimation of Manganese in Spivgeleisen, 
and of Manganese and Iron in Manganiferous Iron Ores,” by Mr. 
Edward Riley, F.C.S., London, of which the following is an 
abstract, was read during the recent meeting of the Iron and Steel 
Institute — 

On the introduction and use of spiegeleisen for the manufacture 
of steel, the accurate determination of ma‘ ese, upon which its 
commercial value depends, became a question of great technical 
importance. 

Manganese in Spiegeleisen.— There are two methods usually 
employed to determine the manganese in spiegeleisen—one known 
as the direct, the other as theindirect. The direct method usually 
employed is to dissolve the pulverised oe isen in dilute nitric 
acid (1°20 sp. gr.) ; when dissolved a little chlorate of potash and 
hydrochloric acid are added to destroy the soluble organic matter 
from the combined carbon; this may also be effected by 
evaporating the nitric acid solution to dryness, and heating, then 
re-dissolving in hydrochloric acid, the silica may in this case be 
filtered off and estimated if required ; usually, however, the per- 
centage is so small that it is not necessary to separate it. The 
solution diluted to about one quart or one litre is then neutralised 
with carbonate of soda or ammonia until the solution is turbid and 
the acid neutralised, acetate of soda or ammonia is then added, 
the solution boiled, the basic precipitate of iron allowed to settle, 
then filtered. The precipitate is next re-dissolved in hydrochloric 
acid and the process repeated, the precipitate being well washed 
to ensure the complete separation of the manganese. To the 
solution after evaporation, so as to reduce it toa bulk of about 
three pints or one and a-half litres, two to four cubic centimetres 
of bromine are added, the solution is well agitated so as to saturate 
the liquid with bromine ; after the bulk of it has dissolved, ‘880 





opinion not less than 3in. below the surface of solid rock for the 
whole extent and for every portion of the lower edge of each 
caisson, the edge being made, in the first instance, as accurate a 
copy as possible of the inequalities of the rock ; for this purpose 
borings shall be very carefully made by the contractor at intervals 
of not more than 2ft. apart from a fixed stage and with skilful 
men, and neat drawings of them shall be handed to the engineer 
for record. The boring tools shall be of the best description, made 
by Messrs. Booth, of Dublin, or other maker approved by the 
engineer, and shall comprise :—One shell bit 30in. by 4in., one 
rock drill, one chisel-end tool, one socket with swivel top, one 
lever, one hand dog, one short joint, twelve joints, from 4ft. to 
5ft. long each, of 1jin. iron, and two extra bits, as may be required 
the engineer ; but the contractor may, if he see fit, add or use 
other bits and appliances than those above described. These 
boring tools shall, after the completion of the foundations, become 
the property of the board, and shall be handed over by the con- 
tractor to the charge of their storekeeper, with any injured or 
defective parts placed in perfect order. As soon as the caissons 
are sunk and the excavation, including rock or shaly matter, com- 
pleted to the engineer’s satisfaction, and the surface of the hard 
rock cut into level steps, the caissons shall be filled at low-water 
time with very stiff concrete set under water by means of strong 
late iron boxes with trap doors at the bottom. Each box shall 
= 10ft. to 12ft. high by 4ft. square, or 8ft. broad by 2ft., or 3ft. 
by 3ft. Gin. inside measurement, or of such other dimensions as 
the engineer may approve, and holding not less than 8 tons to 
10 tons ina charge, and lowered by means of a powerful gantry 
or crab. The concrete shall be placed in the box in the air, and 
the box then lowered gently as far as will just permit the door to 
touch the rock or top of the concrete already in place when the 
trigger shall be pulled and the box raised with as little disturbance 
as possible. As soon as the caissons are filled with concrete, the 
sheet piles shall be carefully and evenly cut by the divers to the 
levels of from 5ft. to 12ft. below low-water ; and jin. iron plate 
els, stepped and cut accurately to templates prepared by the 
Som to correspond to the old pier and its footings, and to be 
sloped outside of the caissons, shall be made to grasp the piers 
— Pp caissons tightly and closely. These panels shall be held in 
position by numerous 1}in. wrought iron bolts, made to act as 
struts and stays, and the interval between the sheet piling, the 
els, and the old piers, shall be very carefully cleaned out 
y the divers down to the old masonry or timber, and to 
a depth of 12ft. below low-water, or to a greater extent 
if necessary, and concrete shall be filled in in bulk to the 
same level as in the caissons, and the masonry shall be built 
thereon, so as to form continuous piers for the whole width 
of the bridge. After the masonry of the old bridge has been taken 
down, the old piers and abutments shall forthwith have concrete 
similar to that used inside the caissons deposited in a similar 
manner, and placed along their sides under water, so as to protect 
the foundations. ; 

The curves of the arches will probably be parallel to an ellipse. 
Subways shall be made for pipes, and the arch-sheeting on each 
side of these opens shall be large selected ashlars from 4in. to 10in. 
deeper than the rest of the arch-sheeting, and 3ft. and 2ft. long 
alternately, and they as well as the inner spandril walls shall be 

hlars, fine punched, and rabbeted on the sides facing the opens, 
with recesses cut out of the solid stone to support wrought iron 
joists, which sball be placed across these opens, and secured in the 
masonry with cement, about S8ft. apart, or closer if required by 
the engineer, to support a platform of 3in. creosoted planks as 
well as the pipes. The cast iron covers over the lateral subways 
shall be 1jin. thick, with arched cross ribs of the same thickness, 
6in, deep at centre, and 15in. apart. The covering of the central 
subway shall be made of cast iron plates, similar to those above 
descri! The intervals between the ribs shall be filled with 
concrete and plastered, over which again shali be laid the asphalte, 
as hereafter specified for footpath The ends of the subways 
shall be closed by an extension of the spandril wall across them. 

The haunching and backing shall be of rubble masunry, built up 
simultaneously with the arch-sheeting or ashlar work, but concrete 
shall be carefully rammed between the arch sheeting over the piers 
or in other parts of the haunching and backing, should the engi- 
neer require it, in place of rubble. 

The carvings and mouldings of voussoirs, pilasters, cornices, 
blocking course, dentils, and parapets, and all other carved portions 
of the bridge, shall be executed in the best and most finished 
manner, by very skilful carvers, accustomed to high class orna- 
mental carving. 

The face spandrils shall be new granite, chiselled and dressed 
very finely on exposed surfaces, as specified for face-voussoirs, and 
also for 10in. deep on beds and joints. The horizontal beds are:to 
be rusticated, but the vertical joints are to be plain and very close. 
The courses shall be about 15in. in height, and arranged so as to 
pw, the — of ao but bei — at side arches 

taper 3in. y to suit the ent 0 ts. 

Curbing of footpaths shall be granite sible, Sealy chiselled 
over fronts and tops, and fine punched on joints, and for 7in. dee 
on backs, none less than 3ft. long ; nosings shall be neatly round 
off, and trimmed fair after setting. The granite border of paths 
next parapets should be in long lengths and wrought in a similar 
manner to the curbing. Footpaths shall be Limmer asphalte of the 
very best quality, laid in two thicknesses, perfectly smooth, and 
without visible joints, by skilled workmen, in suitable weather. 
The asphalte on the paths shall be laid over cement concrete, made 
in the proportions of one of cement to twelve of ballast, and floated 
smooth with fine cement mortar over the surface. 

It will be seen from our drawing that the bridge traffic will he 
divided into two spans by the central platform, footway, or refugo, 

The complete specification is q yery lengthy and ably drawn up 














ia is added in excess, the flask in which the precipitation 
is made is well shaken, the manganese begins at once to separate, 
it is then gently heated for about one hour, up to the boiling 
point, boiled a few minutes, allowed to settle, and then filtered. 
The precautions to be taken are to have the solution cool before 
adding the bromine, and to see that the solution is saturated with 
the bromine, otherwise the manganese is precipitated incompletely 
as a light brown pulverulent oxide very difficult to filter. The 
filtration and washing of this precipitate (when ammoniacal salts 
only are used) can be effected easily in ten minutes, and the whole 
operation can be completed in five to six hours. Allowing the 
solution to stand for a night, to separate the oxide of manganese, 
as frequently recommended, is quite unnecessary. After filtering 
off the oxide of manganese, the filtrate should be evaporated 
down to about one and a-half pints, or three-quarters of a litre, 
and, after cooling, bromine and ammonia added, to see that the 
whole of the manganese is separated. If the operation is care- 
fully carried out, it is quite the exception to find manganese in the 
filtrate, very rarely it occurs; if so, it must be separated and 
added to the first precipitate. After drying the oxide of 
manganese, the filter is carefully burnt, the oxide added, and 
heated strongly for a quarter to half an hour, with access of air, 
either in a muffle, or, if over a Bunsen burner, it is advisable to 
finish it over a gas blowpipe. 

The Indirect Method. —This method depends on the accurate 
determination of the iron in the spiegeleisen; to this is added 5 
per cent. for carbon and impurities, and the difference is assumed 
to be manganese. The crushed spiegeleisen—it should be in rather 
fine powder for this purpose—is dissolved in dilute sulphuric or 
in hydrochloric acid. After complete solution of the metal, the 
liquid is diluted with recently-boiled, cooled, distilled water, and 
the iron estimated in the ordinary way by means of a standard 
sol. of bichromate or permanganate of potash. The sulphuric acid 
should be diluted with about three times its bulk of water. 
Dilute sulphuric acid is preferable to hydrochloric acid, as the 
sulphate of iron does not oxidise so quickly as the chloride. As 
regards the first method, when it is carefully carried out, and only 

ia and acetate of ia used, and no fixed alkaline 

salts, I believe that it is the most accurate method for determinin 
manganese in spiegeleisen. The quantity of spiegeleisen opera 
on for the direct method is 15 grains, and I have a table calculated 
for percentages. In the indirect determinations duplicate assays 
are always made, taking different quantities, 15 and 14 grains, or 
in some cases 15 and 12 grains. As to the relative merits of the 
different stand. solns., I shall consider this and other points 
further on. Many chemists seem to be unaware of the fact 
that one precipitation of the iron is insufficient to separate all the 
manganese. As the results of numerous experiments, I may state 
that, assuming 15 grains or 1 gramme of spiegeleisen to be operated 
on, the average error from only precipitating the iron once is 
about 1 percent. As regards the indirect determination of man- 
ganese, my experience is that the results obtained, when carefully 
carried out, are as a rule too low. For some months past, the 
indirect method has been employed on account of the results being 
obtained more quickly; now there is very little difference, the 
results being sometimes a shade higher, at others a little lower. 
The plan adopted to sample the spiegeleisen is to select four to 
five clean pieces from every wagon of metal; the samples, when 
received, varying from twenty to 150 pieces, have small fragments 
broken off each piece, the same weight—weighed roughly—from 
every piece being crushed together in a steel mortar until it all 
passes through a sieve with 225 holes to the square inch; for indi- 
rect assays a portion of this is more finely crushed. By practice a 
man soon becomes expert, and I find no difficulty even when so 
many as 150 pieces are sent. Take last year; the quantity of 
spiegeleisen represented by the above direct, and about as many 
indirect, assays was about 10,000 tons, and I am happy to say 
very few disputes arose as to yield; any that did occur were 
readily settled amicably, without much trouble. I mention this 
to show that spiegeleisen may be fairly sampled, and there is 
no difficulty in fixing a definite percentage in contracts for sale. 
The cause of the direct assay being higher than the indirect is 
due to the fact that when pig iron or steel is dissolved in either 
dilute sulphuric acid or hydrochloric acid, a certain amount of 
oily hydrocarbon is formed, and soluble organic matter that acts 
more or less on the stand. solution, thus making the iron too high, 
and the manganese too low. This error is obviated when the 

iegeleisen is dissolved in nitric acid, the solution evaporated to 
aan, and heated to destroy the soluble organic matter. The 
oxides of iron and manganese should then be dissolved in hydro- 
chloric acid, the solution largely diluted and reduced with sodium 
sulphite. en this method of indirect determination is em- 
ployed, the results agree very closely with the direct method, 
as will be seen by the series of determinations given below; whereas 
the difference between the ordinary indirect and direct will be seen 
by the table to average about °60 to ‘80 too low :— 


Percentages of Mang in Spiegeleisen, Estimated by Different 
Methods 








€i . 
Indirect estimation 
No. Direct estimation. by solution in Difference. 
sulphuric acid dil. 
1 . 19°43 ieee, SE w> 0s 73 
2 - 18°96 18°34 62 
3 . 1991 - 19°37 34 
4 - 20°22 19°62 60 
5 . 20°89 19°98 91 
6 - 1909 . 18°32 77 
7 - 2041 . 20°03 38 
8 - 2823 2 19°94 129 
4 - S106 .. 20°70 96 
10 . mews 18 4) 


6.90.00, 26, BEM on(at 
Mean difference in 10 assays, °69. 


The indirect determinations in the following table were made 





by dissolving in nitric acid, evaporating to dryness, and reducing, 
as above described :— 


No, Direct determination. Indirect. Difference. 
eee, MAA CAP 6 Pee 
s.. eee, ee ee 
eee — Mere) Ae | 
a? Ye See Ae, | eee 
e:2's ‘OE 
eo. oy, eee |) ee 
7 BOGS os os Ghee... CO eT 
8 | eas | ee Pee 
9 15°67 15°59 . .e ee 08 


Mean difference in 9 assays, 0°15. 

All the indirect determinations by dissolving in dilute sulphuric 
acid were made in duplicate, the results given are the mean of the 
two; the difference in the two assays, as a rule, was below ‘20 
per cent., and never exceeded *30 per cent. Although this method 
—dissolving in dilute sulphuric acid—gives results, when carefully 
carried out, too low, in practice the error is in some measure 
compensated for by the tendency of the protoxide of iron formed 
in dissolving the shone to oxidise ; this is more especially 
the case when hydrochloric acid is used, the chloride oxidising 
more readily than the sulphate. When permanganate is used, 
hydrochloric acid cannot be employed as a solvent. The great 
merit of the indirect process is its rapidity. The time required to 
finish duplicate assays of a sample of crushed spiegeleisen with 
scientific accuracy, and using every precaution, is less than one 
hour, and there would be no difficulty in one operator making 
from ten to twenty duplicate assays in a day, whereas the direct 
method requires five or six hours to carry it out efficiently. In 
the indirect method, as the difference after adding 5 per cent. to 
the iron is considered to be manganese, it is clear that any impuri- 
ties over and above the 5 per cent. will also be assumed to be 
manganese, and hence the actual injurious ingedients will be re- 
turned as metal. It will be seen that the consideration of the suffi- 
ciency or insufficiency of this deduction becomes of much importance. 
Practically, I may say, I believe the assumption to be a fair one. 
The question of carbon in spiegeleisen and in pig iron generally is 
most interesting and most important, and I certainly think it has 
not received the attention from chemists, and the consideration 
from practical men, that it merits. It is not my intention to con- 
sider the carbon question in this paper further than it is necessary 
as regards the composition of spiegeleisen. I may state, however, 
it isan element that is very badly used by chemists. To deter- 
mine it accurately requires much time and care, and I have no 
hesitation in saying many determinations that are given are 
wrong. The method I employ for the determination of carbon is, 
to dissolve the pig in neutral chloride of copper; after complete 
solution of iron and precipitated copper, the carbon, &c., is 
filtered on asbestos, and burnt with oxide of copper in a current 
of oxygen gas. Carbon determination by colour test for high per- 
centages of carbon are not satisfactory. I hold, and I purpose on 
a future occasion proving, that the percentage of carbon in pig 
iron is a measure of its quality—that is, if you have a high per- 
centage of carbon you cannot have any sulphur, and you cannot 
have much silicon. Phosphorus, I am sorry to say, it does not 
influence, and this, so far as my knowledge goes, still remains the 
béte noire of metallurgists. Much difference of opiniun exists as 
to the increase or decrease of carbon in spiegeleisen as the per- 
centage of manganese increases, Some assert that it increases 
with the manganese, others that it decreases. My experience is 
that the percentage of carbon increases with the percentage of 
manganese generally, and on this point my friend M. Gautier, of 
Terre Noire, agrees with me, Ina series of analyses sent to me, 
Table IL, made of the spiegeleisen manufactured at the Krainische 
Ironworks, at Laibach, in the blast furnace, it will be seen, 
according to their results, that the carbon appears to decrease 
with the percentage of manganese. In a series of samples received 
from the above-named works I have very carefully determined 
the carbon, and my analyses do not corroborate their views at all, 
although I must admit that they do not very clearly show any 
gradual increase beyond a certain point. It would be interesting 
to have a series of careful analyses of ferro-manganese with a high 
percentage of carbon. I found in 73 per cent. ferro-manganese 
carbon per cent. 6°324; possibly the carbon may not always be 
influenced by the percentage of manganese, still the balance of 
testimony is, in my opinion, to the effect that carbon increases 
with the manganese. There is another method that has been pro- 
posed for estimating manganese in spiegeleisen, one that would 
naturally suggest itself to any chemist. The method proposed is 
to dissolve the spiegeleisen in dilute nitric acid, and evaporate the 
solution to dryness in a flask, then to heat in to redness ; this 
operation is a troublesome one, and my experience is, that it is 
difficult to expel thoroughly the last traces of nitric acid. The 
oxide of manganese assumed to be Mn, O,—this I think rather 
doubtful—is then treated in the ordinary way with oxalate of 
soda and ers acid, and the carbonic acid formed determined 
volumetrically or by weighing. In asecond method, the oxygen is 
determined by adding a known weight of iron wire dissolved in 
acid, a certain amount of this is oxidised, and that which is left un- 
oxidised is determined by a standard solution of bichromate of 
potash. Results are given by Mr. Parry and Mr. Galbraith that 
certainly correspond, and I think with very great care correspond- 
ing results may be obtained ; still I have found in practice the 
determination of the oxygen is not a desirable method. I have 
made a series of careful experiments on the determination of 
manganese in pure sulphate of manganese ; Iny object was partly 
to show how perfect and satisfactory the precipitation by bromine 
and ammonia is, and secondly, to see what errors may occur from 
insufficiently igniting the peroxide of manganese, and to prove 
that the definite oxide Mn, 0, can be obtained with care, and 
to show, so far as our information goes at present, it is the 
only reliable method we have of directly determining manganese, 
Pure crystallised sulphate of manganese was finely pulverised 
and dried for some hours at 212deg. Fah.—no very special pre- 
cautions were taken to see that every particle of the Sear atoms 
of water were expelled, as I only wished to make com tive 
experiments ; the results, however, all very closely coincide with 
the theoretical percentage, being, as a rule, slightly lower. If 
pure and perfectly dry Mn SO, HaO were used, the percentage of 
manganese should be 32°54 per cent. After heating the Mn;0, in 
a muffle and weighing, the percentage of manganese was deter- 
mined by estimating the extra atom of oxygen in the Mn;O, over 
and above MnO Mn,O, = 3Mn0+ 0. On looking over the table 
it will be seen that, taking the number of determinations, eleven 
in all, made on very different quantities of the salt, and made by 
three of my assistante, there is only one result that is at all low— 
31°77 per cent. In all these experiments the manganese was 
always thrown down most satisfactorily, and only in one or two 
cases on evaporating down the filtrate was even a trace of manga- 
nese found in it; the trace wasso minute as not to be weighable. 
In some cases there was an appreciable loss in igniting the Mn; U, in 
a mufile ; I think occasi ly errors are made from this cause; the 
oxide of manganese should be strongly heated either in a muffle 
or over the gas blow-pipe. 

Manganifercus Iron Ores have a complex composition, and they 
contain elements not usually found in ordinary iron ores, Hitherto 
the same method has been adopted for determining the manganese 
in these ores as in py eypesg there are, however, several of the 
impurities present in the ore which are precipitated with the oxide 
of manganese, and very materially affect the accuracy of the 
results, First, I would point out the curious fact that, as a rule, 
nearly all manganiferous ores contain baryta, many of them, I 
may say all the Carthagena ores, contain oxide of zinc, and I would 
also point out the fact that in numerous instances potash is pre- 
sent in a very marked quantity in manganese ores, I was induced, 
from the composition of manganiferous ores, to think that pro- 
bably, from the great affinity that oxide of manganese had for 
baryta that baryta might be found with the oxide of m ese as 
ordinarily weighed in the analyses of these ores. This been 
proved tobean undoubted fact. I am informed that on theContinent 
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the practice is to use acetate of soda, and in cases where I have been 
asked to act as referee by importers of ore, this point bas been 

, the reasou assigned being that with ammoniacal salts, as 
before stated, all the manganese was not precipitated. That when 
acetate of soda is used, higher results are obtained, J am quite 
ready to admit, the cause being that oxide of zine is precipitated 
frequently in some quantity with the oxide of manganese, whereas, 
where only ammoniacal salts are used, only traces are precipitated. 
Take, for example, two cargoes of ore, in which the analysis was 
ase acetate of soda in one case, and by acetate of ammonia in 
the other, 


Cargo A. 
" Mn,0, Insoluble BaSO, Oxide 
Grains of MnO. M4 ‘ 
ore taken. “Obtained; ,. 22 residue in by of zinc, 
filtrate, Mn,0, sulpb. acid. ke, 
I. 167465 SUS .. TRtnees. ee... D... BE 
II, 17°32 ‘iw. ies ee ee ae "27 090 
Cargo B. 
I, 13°346 .. 470 1. a... DW. we 
Il, 15595 516 — 19 “070 


vs ee Rise oe eee +s 
Nos, I, by acetate of soda, Nos, 2 by acetate of ammonia, 

Errors in Estimation of Manganese. 
Due to oxide of Due to 


Cargo A, sie, baryta. Total, 
By acetate of soda, 164 + 2:37 
By acetate of ammonia 37 90 1:27 
Errors in Estimation of Manganese. 
_— Due to oxide of Due to 
Cargo B. sine, &c. baryta. Total. 
By acetate of soda, 1:02 Pao, -. 238 
By acetate of ammonia 32 87 89 


I have given, in these two cargoes, the errors due to the oxide of 
zinc, &c,, and also due to the baryta. The errors in both cases 
amount to from 2 to 2) per cent, The error from the baryta is 
common to both processes, whereas I hold the other source of error 
is very small when acetate of ammonia is used. Recently, my 
friend, Mr. John Pattinson, has stated that the error may be con- 
siderable with the acetate of ammonia process. My ex 
does not lead me to a, with his view. In only one case have I 
obtained more than ‘1 2 cent. of oxide of zinc. The difficulty 
with the baryta is one that can very easily be remedied, although, 
perhaps, not quite so easily as would at first be anticipated. It 
would naturally suggest itself to any chemist to add a few drops of 
sulphuric acid to the solution.of the ore in hydrochloric acid ; 
this, one would naturally think, would separate the baryta. e 
quantity of baryta is, however, so small, as a rule, in the Cartha- 
gena ores, that it is ni to evaporate off the excess of acid, 
and dilute the solution with water, allowing it stand some 
hours so as completely to separate the sulphate of barium. If 
this is not done, baryta will be found as sulphate with the man- 
ganese, or as baryta in adding sulphuric acid to the bydrochloric 
solution of it. Asa rule, I find itis in the very rich manganiferous 
iron ores that the baryta is chiefly found. Ihave had very fre- 
quent cases of a difference of over 1 per cent.; this, in a cargo of 
ore of 1000 tons, would make a difference of £50 in its value—a 
very serious item, In calcarcous ferous iron ores, unless 
some care is taken in preci’ itoring the manganese, a certain amount 
of lime is carried down and wéighed as manganese. In such cases 
it is desirable to re-dissolve peroxide after the first precipita- 
tion, and re-precipitate it by ine and ia; by means 
any lime or other impuritiee—ex: a-—will be separated. I 
have tried numerous experiments on the Italian manganiferous 
iron ore, containing much lime, and also in the analyses of blast 
furnace cinder from spiegeleisen, I found that by precipitating 
the oxide of manganese quickly and filtering it rapidly very little 
lime was taken down, and that the second weighing of the man- 
ee only gave a difference of 30 per cent. less in the yield. If, 
owever, great care is not taken, and if the solution is allowed to 
stand for the separation of the manganese, as recommended by 
some, then I think it quite possible for the estimation to be 1 to 
2 per cent. too high, In these highly calcareous ores, and in 
analysing blast furnace cinder from spiegeleisen, it is certainly 
necessary to test the oxides of -egey are carefully for lime, to see 
that it is practically free from it. Having pointed out the chief 
sources of error in the analysis of manganiferous iron ores, I would 
observe that much depends on the method of carrying out the 
analysis. I feel certain, especially where using acetate and car- 
bonate of soda, I could make my results vary from 1 to 2 per 
cent., depending upon tbe different manipulations of the analysis. 
To others than chemists, the question would naturally suggest 
itself, that if there are all these sources of errors in analyses, and 
it would seem that only those who had had considerable experi- 
ence could carry out the analyses efficiently, that some difficulties 
would arise in obtaining experienced young men to make the 
analyses. I may relieve the minds of those who entertain this idea, 
although I am sorry to say that the results of chemists do differ, 
and they are to practical men most perplexing. I am happy to 
say that at some of our larger iron and steel works, and amongst 
those that have made the analysis of iron and steel a special study, 
there is a wonderful concordance in the results obtained. This on 
a future occasion I shall most clearly prove. The mistake is to 
suppose that it requires a thoroughly scientific chemist ; it simply 
requires one who has had practice and experience in making these 
analyses specially, and there is no difficulty in training young men 
with an aptitude for analyses to make these determinations ; und 
I have no hesitation in saying that I have in my laboratories young 
men who have been with me only eighteen months, who will make 
the analyses as accurately and as quickly as I can myself, and 
certainly very much better than the most scientific chemists, The 
question of sampling the ore is of even more importance than the 
analysis, as without careful sampling the results of the chemist are 
valueless. I need hardly point this out to practical men, as their 
experience in this is quite as large as my own. I purpose con- 
fining my remarks to some few points in connection with it. 
First : I think the samples that I receive are in some cases not 
judiciously taken. If the ore is not very fine, say that it contains 
pieces y;in. in diameter, or a trifle more than this, t care is 
required so as not to send an undue proportion of the larger 
lumps ; if so, the yield will be too high, as this portion of the ore 
is, as a rule—not in all cases—the richest ; any shaking or heaping 
process tends to throw the lumps on one side. The ore should be 
thoroughly mixed, und portions taken from different parts of the 
heap. The moisture question is also an important one. It is 
urged by some that if tbe ore is pulverised finely a portion of the 
moisture is lost. This is undoubtedly the case if the ore is very 
wet, or if the pulverising takes place in warm weather, or in a 
warm room, some moisture may be lost. When the ore contains 
only 4 to 5 per cent. of water, it may be pulverised finely without 
any appreciable loss. The Carthagena ores are not ores that ab- 
sorb much moisture from the air, like many other ores. The 
average percentage of moisture in air-dried ore is about 2} per 
cent.: that is to say, assuming the ore to be dried at 212 deg. Fah., 
and exposed to the air, it would absorb again about 24 per cent. 
whereas some highly hygrometric ores, such as Northampton, 
Lincolnshire, and Leicestershire ores, will absorb as much as 74 
per cent, of moisture in 48 hours when exposed to the ordinary 
atmosphere of a room in winter. In giving the yield of an iron 
ore, it is very necessary to remember the fact that, after drying, 
finely powdered ores absorb by exposure to the air a considerable 
amount of moisture. The plan I adopt to estimate the moisture 
is to open the box or bottle containing the sample of ore, and turn 
it out on to a balance-pan, of which I have several interchangeable 
in the balance, The weight is made a whole number, to make the 
calculations more simple, and to avoid error by having complex 
numbers, The quantity generally sent is from 200 to 4000 gr: 
anything below 100 grains is put back into the box, carefully 
taking it from different parts of the heap. Theore is then placed 
in a water oven at 212 deg. Fah., and weighed until its weight is 
constant, cooling it rapidly on a piece of iron, The weight, when 














warm, is from five to seven grains less on the above-named quan- 
tities. An ordinary Avery’s balance with agate knife edges, 
turning with about half a grain, is used, and is sufficiently accurate. 
The ore, when dry, is sifted through fine Sain amie that 
left in the box—the portion not passing through the sieve is 
pulverised in achilled cast-iron mortar with ed cast steel 
pestle, until it all passes through the sieve. A portion of the ore, 
after thoroughly mixing, is then pulverised in an agate mortar and 
placed in the water oven for 1 to 14 hours, it is then put into a 
close tube and portions weighed out for analysis. For the deter- 
mination of manganese in manganiferous iron ores, I would suggest 
that about 1 e ur 15 grains of the ore dried at 212 deg. Fab., 
should be dissolved in hydrochloric acid, the siliceous matter 
separated by filtration, and the larger portion of the free hydro- 
chloric acid driven off from the acid portion of the filtrate, 
reserving the washings to make the bulk of the liquid up to about 
one-third of a litre or half a pint; the solution should be allowed 
to stand four hours, to see if any tes after adding 
reviously a few drops of sulphuric acid. If any sulphate of 

ryta separates it must be filtered off, if not, the analysis may 
be proceeded with; thesolution should be diluted to about one 
quart or one litre, made neutral, or until the solution is slightly 
turbid with ia, and tat: a i ded, the 
solution then boiled, after boiling allowed to settle and filtered. 
After filtration, and without washing, the precipitate is re-dissolved 
in hydrochloric acid, and again precipitated with ammonia and 
acetate of ammonia, The basic peracetate of iron, after settling, 
is filtered off and washed three or four times with boiling distilled 
water, adding each time a few drops of acetate of ammonia to pre- 
vent the oxide of iron passing into the filtrate and to facilitate 
the filtration. The filtrate must be reduced by evaporation to 14 
litres or 3 pints, and when cold bromine is added—2 to 4 cubic 
centimetres, The solution is well agitated in the flask by shaking 
until it is saturated with bromine, leaving only a little at the 
bottom undissolved; 880 ammonia is now added in excess, shaking 
violently the flask, the liquid is then gradually warmed up to the 
poping point for about an hour, then boiled a few minutes, the 
hydrated peroxide of manganese allowed to settle, then filtered off, 
and the precipitate dried. The filter first incinerated theroughly, 
the peroxide of manganese added, heated with the lid on for a few 
minutes until red hot, then ignited from a quarter of an hour to 
twenty minutes over a Bunsen burner, or better in a muffle; if 
only over a Bunsen burner it should afterwards be ignited over a 
gas blow-pipe to see that it does not lose weight; a platinum 
crucible should be used, unless the ignition is made in a muffle. 
The protosesquioxide of manganese (Mn, 0,) should then be dis- 
solved in a small quantity of hydrochloric acid. If there is any 
insoluble residue, which occasionally occurs, it should by filtered 
off, a drop or two of sulphuric acid added to see if baryta is 
present; if any precipitateoccurs, it must be separated ; to the 
filtrate or solution is added acetate of ammonia in excess, and 
sulphuretted hydrogen is passed through it to saturation. The 
precipitate (a small amount is universally obtained) is filtered off 
and weighed. Should this weigh more than ‘05 of a grain, or 
three milligrammes, the excess over and above this should be 
deducted from the oxide of manganese weighed. I think this 
small amount should be allowed, as the precipitate occasionally 
contains traces of manganese, and the filtrate from the precipite- 
tion of the manganese by bromine and ammonia also contains a 
faint trace of manganese. This filtrate, in all cases, should be 
evaporated down to about half a litre, or nearly a pint, and tested 
with bromine and ammonia, to see if all the manganase is sepa- 
rated. As arule, either none is obtained ora mere trace, In 
making duplicate analyses, different quantities should be taken. 
The above-named method is the une I og vs! in my laboratory, 
and there is no difficulty in obtaining thoroughly concordant 
results by three different operators operating on different quanti- 
ties of ore, Acargo of ore just completed—Tucker, 19°73 ; Jarvis, 
1953; Bolt, 19°69. 

The Estimation of Iron,—In the year 1862, I read a paper before 
the Chemical Society ‘‘On the Determination of Iron”—see 
** Journal of the Chemical Society” for 1862, vol. 15, page 311. 
I then proved the accuracy of the determination of iron by a 
standing solution of bichromate of potash, snd showed that no 
gravimetrical iron estimation was satisfactory unless it had been 
confirmed by this or a similar method. In England, the solution 
almost universally used is bichromate of potash ; our neighbours 
on the Continent, however, as universally use permanganate of 
potash. Both methods may be employed, and the only question is 
which is the most advantageous ; after more than twenty-five years’ 
experience I unhesitatingly say the bichromate. The chief disadvan- 
tage is that you cannot use a hydrochloric acid solution with the 
permanganate, as all iron ores are soluble in hydrochloric acid ; in 
my experience I do not think that I have met with twenty cases in 
whieh the ore would not dissolve in hydrochloric acid, if the 
sample were reduced to an impalpable powder, and very few in 
ddigharie acid; the advantage is decidedly with the bichromate, 
My intention is not, however, to discuss in minute detail the 
Saative merits of the two methods. I merely wish to make a few 
remarks as to the practical results of assays of cargoes of iron ore. 
My experience is that the results as given are generally too high. 
With an average of five or six young men working in my labora- 
tory I find it difficult to get them to determine the exact point ; 
when the assay is finished, it is generally slightly overdone. 

In the discussion which followed, 

The President said the paper was of considerable interest 
to steel manufacturers generally, as well as to chemists. It 
appeared that chemists had been in the habit of estimating man- 
ganese in spiegeleisen by difference. They said in a given sample 
of spiegeleisen there was so much iron and so much carbon, and 
the rest they supposed to be manganese, but Mr. Riley had re- 
vealed the fact that the residue might be in great part baryta, 
silicon, and perhaps half-a-dozen other substances. That might 
account, perhaps, for the very provoking differences in the steel 
which was produced, and he hoped that these discussions would 
lead chemists to give more reliable analyses. 

Mr. Bessemer, referring to M. Gautier’s paper, * said he discovered 
in the process an old friend come back to head-quarters. In the 
exhibition of 1862 he himself exhibited a number of castings in 
steel, chiefly railway crossiugs, and also an ingot of 17 cwt., one 
half of which was turned down, showing that nota single air 
bubble existed in it. That was produced by the use of silicon and 
manganese, and in his own process, as was well known, one of the 
great defects was that occluded gases constantly produced air 
bubbles, and it was the discovery of the means of getting rid of 
them that induced him to show the samples at the exhibition. 
When he first went down to Sheffield some twenty years ago he 
was an entire stranger to the ordinary mode of producing ‘teel. 
Steel melters then stated that some of their ingots would work 
successfully and perfectly sound, while others were full of air bubbles 
and worked very badly. The term used in that district to distin- 
guish these two characters of steel were ‘‘ well melted” and ‘‘ not 
well melted.” When they put their best Swedish iron into a 
crucible, if they allowed it to remain only a sufficient time to fuse 
the metal, the result was a bubbly imperfect ingot; if they allowed 
it to remain an hour or more after melting, and increased the tem- 
perature, it became ‘‘ well melted” steel. He wished to know 
what was the chemical difference between the two substances, and 
with the assistance of some eminent chemists, among others Mr. 
Riley, he ascertained by taking six or seven samples of badly 
melted steel and six or seven samples of well melted steel produced 
from the same iron, that the well melted steel contained a small 

uantity of silicon. He then began to think that it was the silicon 
that produced the result, but he was puzzled to know how they 
could get silicon into their first-class Swedish iron. It turned out 
that in making the steel crucible a plug was used at the bottom to 
make the core go into the right place. That plug made a hollow 
in the bottom of the crucible, and if it was simply patched with clay 
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it would be leaky, so that the men put it upon a little 
flat plate of clay and threw a handful of sand — it, and to pre- 
vent oxidation of the metal they threw in a lump of charcoal, 
When allowed to remain an hour or more in the furnace with extra 
heat, a certain quantity of silicon was produced, and then they 
obtained a well melted steel ingot. He was well satisfied that that 
was the explanation, though he believed at the time no steel 
manufacturer in Sheffield had the smallest idea why he made a 
good ingot one day and a bad one another. He then sought out a 
suitable pig iron, and having reduced it to the state of soft malle- 
able iron, instead of fusing oe he used an alloy of silicon, 
and the result was adead melted metal. Among the persons who 
visited his works were Messrs. Schneider, of Creusot. Their 
manager passed four months at his works in order to be initiated 
into all the little mysteries that had been found out in the course 
of practice. Messrs, Schneider were supplied with twenty-two 
sheets of drawings of all the plans that were necessary to inaugu- 
rate the process, and M. Schneider, jun., also spent a few days in 
looking at everything that was being done. Four tons of iron were 
also sent over to Sheffield from Creusot. and the younger Mr. 
Schneider and the manager saw it turned into ingots, and worked 
and hammered, and they took it back with them. They were quite 
satisfied that they could make iron on the Bessemer process, but they 
occupied some two years in making a huge shopful of machinery 
according to the drawings which had been supplied to them. 
That machinery was completed some six or seven days before his 
principal patent in France expired, and they kept it standing until 
the patent expired, and when his little patent came into play they 


were very much astonished at that, and refused to pay him any 
royalty whatever though they had his plans, though they had four 
tons of iron worked, and though their manager had four 


months at the works at Sheffield. They utterly refused to pay a 
farthing, and they were now kind enough to tell English people 
how to make solid iron castings. 

Mr. Riley said he quite agreed with Mr. Bessemer that silicon 
did very materially assist in making steel castings. In 1872 he set 
to work to make a lot of silicide iron, and the highest percentage 
of silicon he got was 28 per cent. He made several pounds of it. 
He also made some experiments on silicide steel, and he wished to 
impress upon manufacturers that they should devote some atten- 
tion to seeing really what silicon would doin steel. He had made 
acast steel wheel with 24 per cent. of silicon, and turned off the 
skin that was chilled with perfect ease, and he was surprised that 
the Sheffield people had not yet examined into the subject. When 
there was 20 per cent. of silicon in the iron it knocked out the 
carbon, and as the silicon went up the carbon went down. 

Mr. Samuelson asked M. Gautier how the silicide of manganese 
was prepared commercially. 

M. Gautier said it was prepared in a blast furnace with silica— 
iron and manganese ore. 

Mr. Riley said if plenty of fuel was used and plenty of silica, 
silicide iron would be obtained. 

Mr. Holley, New York, said he had visited the works at Terre 
Noire in order to see whether the process in use there enabled them 
to produce their steel regularly. Many processes were compara- 
tive failures use the conditions of success were not thoroughly 
understood, such as the right proportions or right material pre- 
served in the bath or in the mixture, at the right time, with the 
right temperature necessary to give the reaction, &c. It might be 
said with regard to these processes that a greater degree of 
accuracy was necessary in providing that the different elements in 
the bath should be maintained at the right time, and the causes of 
variation in the bath were greater than in the ordinary cases of 
the open hearth steel manufacture. Credit was due to the Terre 
Noire Company of having developed a substantially new process. 
To his own personal knowledge they had for the last two and a-half 
years been carrying on a series of very elaborate and expensive expe- 
riments accompanied by chemical and laboratory work. 

Mr. Snelus said while, on the one hand, great credit was due to 
Mr. Bessemer for discovering the theory of the action of silicon in 
producing sound castings, on the other hand the Terre Noire Com- 
pany were entitled to the high credit of being pioneers in the 
manufacture on a large scale of the soft steel which he believed 
would ultimately supersede copper for many purposes. He looked 
upon the easy production of sound castings in steel as quite equal 
in value to the production of soft steel by ferro-manganese. With- 
out knowing what was being done in France, he had himself been 
working upon somewhat parallel lines. It was now well known 
that burnt iron meant silicious iron. There was no difficulty in 
getting either silicon or manganese into the iron. In manufac- 
turing soft steel plates, he never allowed a plate to pass 
without having a tensile strain off it as well as a chemical analysis. 
For some time he was puzzled at getting high tensile strains from 
very silicious steel, but he had found out that if the silicon was in 
the steel without carbon, the steel might be very tough and able 
to stand a high strain. Too much credit could not be given to the 
French manufacturers who had explained their process, or to the 
Americans for the way in which they had pushed the engineering 
part of the operations. 

Mr. Stead said he had himself had results almost identical to 
those described by Mr. Riley. He had found it always advisable 
to examine the manganese precipitate, and he found that it did 
not matter at all whether acetate of ammonia or acetate of soda 
was used to precipitate the iron. He first separated all the manga- 
nese from the iron by once or twice re-dissolving and re-precipitating 
the iron precipitate. 

Mr. Snelus said he had heard that some gentlemen imagined 
that the Terre Noire process could only be applied to the Siemens 
Martin process, but he wished it to be distinctly understood that 
it could also be applied to the Bessemer process, 

Mr. Bessemer said that from 1862 to the present time he had © 
continued making solid castings, and there were some locomotives 
now running which he had supplied with steel solid castings. Their 
behaviour had been carefully noted, and, so far, they had proved 
very successful. 

Mr. Menelaus: Do we understand that you have cranks running 
that have never been under the hammer? 

Mr. Bessemer: Yes. 

Mr. Hatfield, of Sheffield, exhibited a double-throw crank that 
had never had a hammer upon it. He said it was entirely due 
to the silicon. 

Mr. Adamson considered that compression as practised by Sir 
Joseph Whitworth was necessary to obtain the highest tensile 
strength and ductility. He was glad to hear Mr. Snelus say that 
there was a probability of mild steel superseding copper, and he 
liad himself had steel plates about 3ft. 6in. diameter knocked into 
domes with wooden mallets without any prepared apparatus. He 
had never known copper go through the same amount of punish- 
ment without very careful annealing and reannealing many times 
over. 

Mr. Maynard said he was interested in the adoption of steel for 
girder work, but the Government inspectors had a standard of 5 
tons to the square inch, which they would not go beyond. Until 
something was done to alter their views in that direction no pro- 
gress could be made in such a use of steel. He was glad to hear 
that the Institute had taken the matter in hand. In Holland, 
steel had been employed very successfully in making bridges, and 
if engineers in England were permitted to use whatever material 
they thought best, he had no doubt that steel would be much more 
largely used than at present. With a bridge of over 400ft. span 
the weight itself was sufficient to put 5 tons to the square inch on 
the iron. The object must be to lighten the material, so that they 
might be enabled to make a larger span than 400ft. or 450ff. A 
very light structure might be made if steel might be used at a 
higher tensile strain than 5 tons to the squareinch. At present he 
was directing his attention to the subject of steel wire in the tensile 
parts of bridges. Wire ropes were already used, but only on the 
=e principle, which was void of rigidity, and he thought a 
little alteration would soon be made by which steel wire could be 
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FOREIGN AGENTS FOR THE SALE OF THE ENGJNEER, 





PARIS.—Madame Boyvezav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeRoup and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller, 

NEW YORK.—Tue Wittmer and Rocrers News Company, 
31, Beekman-street. 





TO CORRESPONDENTS. 
*,* In order to avoid trouble and confusion, we fad % sevcmnery fe 


inform co’ that letters of inqu yo to 
intended inserti this must all 

at, on nied oops leroy ened legibly directed he the 

writer 


, 
to hi ', but bearing a 2d. é order that 
sree basshiel te ue saan be tereaeinees sir debadiinn, No 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies, 

Parvor.— We will endeavour to comply with your request. 

8. J. C. E.—It is a mineral, and passes by a grant of minerals. 

W. M. P.—Messrs. Warner and Son, Jewin-crescent, Cripplegate, London, 


B.C. 

H. A.—Messrs. Thomas and Hollans are his solicitors, to whom you can 
apply for information. 

R. iM R.—FYour suggestion ie not new. What do you suppose you would 
gain by hauling the engine over the ground as well as the ploughs ? 

M. W. M.—The w <er in the flat tank will heat very slowly or not atall. A 
second pipe must be provided to secure circulation. See Box ‘‘ On Heat.” 

I. C.— We never hed af the hydraulic organ blower you mention. Have not 
you mistaken the name? Joy's blowers are made, we believe, by Mesars. 
Hathorn, Davis, and Co., Sun Foundry, Leeds. 

N. B.—Your letter is no doubt quite intelligible to you, but we confess that 
we have entirely failed to understand it. So Jar as we can make out your 
meaning, you imply that naval engineers get pay that ought to go to ships’ 


surgeons. 

J. (dverpool)— We see no reason why you should not drive a belt, if light and 
well mode, as you propose, at 4500/t. per minute, The principal dificulty 
will be the reduction of grip caused by centrifugal force, We are unable to 
say where in this country a belt can be seea running at 5000ft. per minute. 
Perhaps some of our readers could tell you, 





COFFEE CLEANING MACHINES. 
(To the Bditor of The Engineer.) 
Sir,—Please inform your correspondent ‘‘N. F. R.” that we are large 
maxers of coffee husking and cleaning machinery. - 
47 and 48, King William-street, E.C., J. ROTHEROE AND Co, 
London, April 14th. 





MALLEABLE IRON CASTINGS. 
(To the Bditor of The Engineer.) 
S1r,—I will be much obliged for any infermation as to books or om 
on the process of making cast iron malleable. $ 
G 


lasgow, April 16th. 





SUBSCRIPTIONS. 

Tax Enorneer can be had, by order, from any newsagent in town or country 
at *he various ratlway stations ; or it can, of preferred, be supplied direct 
trom the office, on the following terms (paid in advance) :— 

Half-yearly including doulienumber).. .. .. £0 14s, 6d. 
Yearly (including two ort baer fee od ae &l &: . wilt 

If credit occur, an extra charge of two 8 sizpence anu 

Vs made, Tae EXorseae is registered for transmission abroad. 

Cloth Cases fur binding Tue Exutnerr Volume, price 2s. 6d. each. 

The following prions wie ey can be had, price 18s. each—Vols 
8, 5, 10, 14, 21 , 26, 38, nile i 
reign deiteriptiene for Thin Paper Copies will, until further notice, be 
received at the following rates. Subseribers paying in advance at the 
following rates will receive Toe ENGINEER y and post-free. Sub- 
scriptions sent by Post Office Order must te Sohod aon by letter of advice 
to the Publisher Thick Paper Copies may be ¥ preferred, at increased 

Post-office Order. — Australia, Belgium, 


Remittance Brazil, British 
Colum) Sritiah Guiana, Cape of Good Denmark, Hg 
France only), Germany, Gibraltar, — 

Natal, Netherlands, New Brunswick, Newfoundland, New th Wales, 
New Zealand, Roumania, Switzer er 
United States, West Coast of Africa, West Indies, China via South- 


6a. 
“"Homitiance by Bill Ayres, Ceylon, France, 


Remittance in Tonten— heii Buenos 
and Algeria, Greece, Ionian Islan orway, Pesan. Fora, Russia, 
Singapore, Spain, Sweden, £1 1és. Borneo, and Java, £2 5a. 
ADVERTISEMENTS. 


rates. 





ADVERTISEMENTS CANNOT BE untess De.iverep BEerone Six o'clock on 
Tuurspay Evewine 1x xach Ween. 
* Letters relating to advertisements and the ishing department of the 
‘paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
letters to be addressed to the Bditor of Tax Enoineer, 168, Strand. 








MEETING NEXT WEEK. 


Tue InstiTUTION oF CrviL EnGINEERS.— , April 24th, at 8 p.m.: 
Y. On a Deep Boring for Coal at Searle ta Vaincotashive,” by Prof. 

ward Hull, F.R.8. (2) “On Street Tramways,” by Mr. Robinson 
Souttar. 














DEATH. 
On the 26th Jan., while with the Isthmus of Darien Canal Expedition, 
Mr. W. A. Brooks, C.E., for eye A ogee engineer to the River Tyne 
Commissioners, in the 75th year o: age. 
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BOILER INSPECTION, 

Ar the annual meeting of the Manchester Steam Users 
Association, held in the Town Hall, Manchester, on the 
27th of March, 1877, Mr. Hugh Mason, president of the 
Association, in the chair, a resolution was which, 
as it has alread hy cig in our rip iygiee | columns, we 
need not etna A ere. In effect it called attention to 
the fact that while in the period intervening between the 
beginning of 1865 and the end of 1876 no fewer than 609 
boiler explosions occurred in Great Britain, killing 772 
persons and injuring 1196 others, not one explosion fatal 
to life occurred to boilers under the inspection of the Asso- 
ciation. Mr, Mason 8 this as conclusive evidence 
that properly conducted inspection is sufficient to prevent 
the captedon of steam boilers; and he has addressed a 
letter to every member of Parliament, setting forth the 
facts, and stating that it is “the bounden duty of Parlia- 
ment to pass some judicious measure for stimulating boiler 
owners to a due sense of their responsibility, and to this 
end would recommend that a competent court of inquiry 
should be instituted for investigating the cause of every 
boiler explosion, whether fatal or not, so as to bring the 
blame home to the right party . . . . aslight exten- 





sion of the Merchant Shipping Act is all that is required. 
A very similar principle is Deel carried into practice 
with regard to railway disasters under the regulation of the 
Railways Act of 1871.” Mr. Mason’s ee are so 
plausible, and his figures so startling, that his letter 
deserves consideration. We venture to think, however, 
that the problem to which he addresses himself is not so 
easy of solution as he would have the world believe. We 
cannot be accused of harsh criticism, seeing that Mr. Mason 
wants to have done at once something like what we 
have often suggested; and we are prepared now to 

with him so far as to say that Parliament ought to take 
steps to regulate the use of steam boilers in this country. 
But while we and the Manchester Steam Users’ Asso- 
ciation travel together on the same road so far, this point 
reached we can proceed together no further, for we know 
that steam boiler explosions cannot be prevented by 
one stroke of the legislative pen; and we would add 
that Mr. Mason’s figures do not prove conclusively that 
steam boiler explosions could be stopped by adequate and 
repeated inspection alone. It is furthermore certain that 
so long as the assignment of responsibility is suffered to 
devolve on a jury, no punishment worth the name will 
follow on the neglect of proper precautions to secure the 
safe working of steam boilers, e think we can prove our 
akc ssc with a very little trouble and within a very 

space. 

In order to understand Mr. Mason’s propositions, it is 
necessary to define them precisely. His main ar, mt 
is that boilers guaranteed by the Association do not 
explode. He does not add that, this being the case, all 
boilers ought to be guaranteed by his Association. This 
would be too much to say; but no doubt Mr. Mason will 
be prepared to maintain that a system less thorough than 
his own would not suffice to secure complete immunity 
from steam boiler explosions. We do not hesitate to assert 
that if this be admitted the entire structure of argument 
erected by Mr. Mason tumbles to the ground like a child’s 
house of cards. The Steam Users’ Association will gua- 
rantee no boiler which is not of first-rate material and 
workmanship, in perfect order, and carefully worked. If 
a boiler guaranteed by the Association is not managed as 
the officers of the Association think proper, the guarantee 
is withdrawn. Under such conditions, it is no matter for 
wonder that explosions do not occur. But these are not 
the prevailing conditions, nor is it to meet the wants of 
men dealing thus with the generation of steam that legis- 
lation is required. Boilers may be broadly divided into 
three classes—very good, very bad, and something neither 
very good nor No . There is no permissible excuse 
for the man who knowingly uses a boiler so bad that its 
condition is indisputably dangerous. But what is to be 
done with the thousands of boilers too good to be rejected 
by sensible men, too bad to be ranteed by the Man- 

ester Steam Users’ Assuciation? It is with boilers such 
as these that members of Parliament will have the trouble- 
some task of dealing if they touch the subject at all; and 
about such boilers Mr. Mason’s figures prove nothing. A 
Lancashire boiler may be ten years old, and rather worn. 
A patch may be found here and there; a furnace crown 
may be just a little down; and other defects may be mani- 
fest on careful inspection. Is such a boiler to be rejected ? 
To assert that it is would often mean something not far 
removed from financial ruin to men struggling hard to 
make both ends meet. Yet it may be agent that the 
boiler is quite unsafe, and ought to be disused; but it may 
be equally well argued that it is quite safe. It will, we 
submit, be exceedingly difficult to obtain inspectors who 
will not err in such cases either on the side of prudence or 
imprudence; and a very grave responsibility would be 
thrown on any man who to decide whether a boiler in 
intermediate condition ought or ought not to be laid off 
at once for repairs, or might be ered to go on till a 
more convenient season. It will of course be urged that 
it is very easy to know when a boiler is unsafe. This is 
perfectly true in certain cases. If we find a dozen patches 
on the bottom of a boiler, some of them made “ tight” 
with pieces of oli t, or if it is possible to knock a hole 
in a boiler bottom with a hand hammer, no doubt on the 
subject can exist. But there is between this extreme and 
a first-class new boiler an enormous range of condition; 
and the time of the boiler inspector would be principally 
employed in making uphis own mind in those doubtful cases 
which would present themselves by the score. Of course, 
Mr, Mason will say, “ Reject all doubtful cases; condemn 
the boilers at once.” is is admirable in theory, but it 
would never do in practice, and we have no doubt that 
any attempt to work on such a system would raise a storm 
of opposition which it would be difficult to allay, and the 
occurrence of which would be very detrimental to a good 
cause. For this reason, among others, we decline to 
accept Mr. Mason’s suggestion that a mere extension of 
the Merchant Shipping Act would suffice for every pur- 

. Something totally different in its operation, much 
| repli ing, and admitting of being carried out far more 
judiciously, is needed. Nor would the system of the Man- 
chester Steam Users’ Association work universally, We 
know that it isa good and a sound system, but it is far 
too severe and too inelastic to meet the wants of the entire 
manufacturing community of this country. 

When we come to consider the recommendation that 
“blame should be brought home to the right party,” we 
feel some curiosity as to what Mr. Mason had in his mind 
when he wrote the words. How does he suppose that blame 
could be brought home to the right party . and what does 
he suppose would be the result of the transmission of 
blame to the right man? On reflection, we are disposed 
to think that Mr. Mason divides all steam boilers into 
two classes—those which are approved by the Manchester 
Steam Users’ Association, and those which are not. But 
the public will not accept such a division. As we have 
already pointed out, some boilers are execrably bad, and a 
coroner’s jury generally finds out the fact when an explo- 
sion takes But a great many boilers explode which 
are not execrably bad; indeed, are not nearly so much out 
of order as others which are worked daily. What would 
investigation by a Board of Trade inspector, or any one 





else, do in such cases as these? As many witnesses might 
be called to — that the boiler was safe as to prove 
the reverse, en doctors differ to such an extent, how 
can it be possible to bring blame home to the right person? 
Mr. Mason’s propositions lose weight because of their 
extreme crudity. He entirely ignores the existence of a 
debatable land in the regions of boiler engineering ; and 
he is so firmly ee with the notion that someone must 
be “ to blame,” that he is evidently unable to realise the 
fact that boilers do now and then explode without any 
blame being attachable to any person. What, for example, 
could be said of the celebrated Blackburn explosion, pa a 
two greene: bg boilers of the best construction, made 
by a first- firm, “went off” without the slightest 
warning ? 

All further legislation in connection with the working 
of land boilers must be tentative, and we could see with 
pleasure Parliament turning attention to it. A great deal 
of harm may, however, be done by the passing of a use- 
less, injudicious, or oppressive measure. An Act enforcing 
the investigation of the circumstances attending every 
petty little failure of a boiler would be useless; one throw- 
Ing a great responsibility on a few men would be injudi- 
cious; and one insisting on the stoppage of all boilers not 
complying with certain hard-and-fast requirements, would 
be extremely oppresive. At this moment we believe that 
the difficulties of the question would be best met by an 
Act insisting on the inspection, at least once a year, of 
every steam boiler by a competent official. A copy of the 
inspector’s report should then be delivered to the boiler 
owner, and his receipt obtained for it. Another copy of 
the report might be transmitted to the Government, or, 
at all events, placed in responsible hands, so as to be avail- 
able at any moment. The interference of the Government 
might go thus far and no further. It is highly desirable 
that every steam user should know the condition of his 
boilers. Once placed in possession of the inspector’s report 
as we suggest, he should use his own judgment as to 
whether he would go on working a doubtful boiler or not. 
Under certain conditions the report ought to be accessible to 
the neighbours of a steam user, They would have a legal 
remedy if they concluded, from the perusal of the docu- 
ment, that their lives or property were endangered, Again, 
the fact that a steam user had been told by an inspector 
that his boiler was in a dangerous condition, would seri- 
ously tell one his prospects if brought before a jury, 
should the boiler give way. We do not throw out the 
suggestion as embodying the best, or nearly the best, that 
may ultimately be done. But the pro deserves atten- 
tion, because it contemplates nothing that cannot easily be 
performed. Good, honest inspectors could be readily 
obtained ; their rh. ae would be of the smallest, 
as they would simply have to say whether a boiler was or 
was not safe at a given pressure, and why it was or was 
not. There would be no hardship entailed on the steam 
user. The time at which the inspection was made could 
be settled to meet his convenience. The fee for inspection 
would be very small, and the information supplied to him 
is just what he ought to have. Whether he acted on it or 
not would rest with himself, and he would have to 
assume the whole responsibility of using a doubtful 
or dangerous boiler. No one more fit. He could 
not complain of the interference of his neighbours, 
should that become necessary, because although some men 
will argue that they have a right to blow themselves up if 
they please, few will assert that | have a right to blow 
up those living in their vicinity. To such a measure, as 
to any other, objections may be raised; but we believe that 
on the whole the practice of compulsory inspection — 
Government interference beginning and ending there— 
would involve no hardship, would interfere with no right 
of the subject, and wold settle questions connected with 
the working of doubtful boilers in a very satisfactory way. 
Be the merits of the scheme what they may, it is, we 
hold, to be preferred to an extension of the Merchant 
Shipping Act, or the “establishment of a competent 
court 0 oo to investigate the cause of every boiler 
explosion, whether fatal or not.” We may say in conclu- 
sion that we give Mr. Mason every credit for his sin- 
cerity, although we hold that he is disposed to press on too 
fast; and the thanks of a large section of the public are 
due to him and to Mr. Fletcher for persistent efforts to 
abate a great evil. 


SPECIAL LOCOMOTIVES. 

Ow Friday evening, the 13th inst., an interesting cere- 
mony took place at the Old Ship Hotel, Brighton. Mr. Wm. 
Stroudley, the locomotive superintendent of the London, 
Brighton, and South Coast Railway, gave a dinner to his 
foremen, in celebration of the ras of the one hun- 
dredth locomotive built at the Brighton railway works since 
1870, when Mr. Stroudley undertook the duties which he 
has since performed. e guests were not limited to the 
foremen. Some seventy individuals sat down to dinner, 
and the number included the principal servants of the 
company, the mayor and many of the aldermen of Brighton, 
and not a few gentlemen more or less interested in railways 
and their working. The completion bya railway company 
of one hundred locomotives within six years is not in 
itself a very remarkable thing in the present day; and it 
must be understood that Mr. Stroudley’s dinner was in 
no sense a public or official announcement of the event. 
It was a ful recognition of the services rendered to 
the host by those working immediately under him; and 
as such it was accepted and appreciated by his guests. A 
number of toasts was drunk and suitable replies were 
made, which call for no special comment at our hands; but 
Mr. Stroudley’s reply when his own health was proposed, 
brief and simple as it was, contained much that we cannot 
pass over in silence. The traffic on the Brighton Railway, 
although the mileage of the line is comparatively small, is 
worked under very complex and difficult conditions. It 


is exceedingly various in its nature, embracing at once a 
strictly passenger traffic on the metropolitan sections of 
the line; a heavy goods traffic, both slow and fast; an 
senger traffic 
is steep and 


enormous excursion traffic, and the usual 
common to important lines, The 
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crooked; there are long tunnels, and express trains are run 
at high speeds. It will be seen that the locomotive super- 
intendent of such a line has to provide engines and rolling 
stock to work under very different conditions; and there 
are few lines of such small dimensions on which so many 
‘ different types of engine are to be found. The Brighton 
Railway pays a very fair dividend, and it has enjoyed a 
happy immunity from accidents; while the economy of its 
engines both in fuel and repairs has never been exceeded, 
so far as we are aware. Mr. Stroudley alluded with pardon- 
able pride to these facts, and he went on to explain how 
results'so gratifying had been obtained. His explanation 
was summed up in a few words :—“T have always tried,” 
said Mr. Stroudley, “to make my engines the best possi- 
bie—the best, not in one particular or another, but the best 
all round—and the directors of the company have seconded 
my éndeavours. They have never yet said to me that any- 
thing I proposed to do would cost too much, On the con- 
trary, they have practically placed unlimited funds at my 
disposal to enable me to turn out work which should be 
superlatively good. The result is that we have few break- 
downs, that accidents of importance have not troubled us. 
For myself, I have endeavoured te reduce everything in 
my department to a system, and I can now take the 
parts of any one engine of a given class and build up 
another engine of the same class with them. An eccentric 
or a connecting rod of an engine of any class will fit any 
other engine of the same class ; and by this means a great 
economy of labour is secured. Besides, I have tried to get 
good men to work with me, and having got them to keep 
them; and I have been very successful, We are not 
troubled with strikes, and I have seldom to find ‘fault. 
The whole machine works harmoniously, and so our 
worries are few.” ‘These are not Mr. Stroudley’s precise 
words, but they convey the sense of those he actually used, 
and they deserve to be remembered by every one who has 
to do with the construction and management of machinery. 

If we turn our attention to tlie locomotive engines work- 
ing the London and Brighton Railway, much will be found 
of unusual interest. Mr. Stroudley, it is only fair to say, 

the: sense of mechanical fitness in no ordinary 
degree; and he has combined’ this with an originality 
of practice which is too rarely encountered. In pro- 
nouncing this opinion, we may add that we judge the man 
by his work, with which we have a. tolerably intimate 
acquaintance. An evidence of his originality is afforded 
by the rolling stock carrying the metropolitan traffic of the 
South London line. The inclines and curves on the road 
are steep and sharp, and the trains have to be run ata 
fair speed and with extreme punctuality in all weathers. 
Instead of following the example set by other companies 
running trains under similar conditions, Mr. Stroudle 
broke new ground. Seeing that the traffic to be dealt 
with was purely of the omnibus type, and very steady as 
regarded quantity, requiring few changes in the com- 
position or length of the trains, he at.once designed new 
rolling stock, the lightest and the roomiest, perhaps, ever 
built. Weight was saved by the suppression of every 
superfluous member ; the carriages have no tie-rods between 
the horn plates; they have'no side buffers, but are coupled 
and buffered centrally. The ngines by which they are 
drawn are little six-wheeled iocomotives familiarly known 
as “Terriers,” perfecily up to their duties, and so well 
put together, and made of such excellent materials, that 
they are seldom in the repair shop. The result is, that 
whereas similar traffic cannot be worked on. other ‘lines 
with less than 30 Ib. to 32 Ib. of coal per mile, the “Terriers” 
haul trains, accommodating about 600 passengers, with a 
consumption of 19 Tb. of coal per mile. We have here an 
example of what can be done by adopting means to an 
end. The “ Terriers” are special engines for special work. 
They and their trains would be quite unsuitable to ordi- 
nary main line traffic. But their success in their. own 
proper sphere goes far to prove that metropolitan railways 
cannot be managed to advantage on main line principles. 
We gave working drawings of one of these engines on the 
28th of February and 9th of May, 1873. 

It is not our purpose to call-up in review the different 
classes of engines working the Brighton line. Our object 
is to direct the particular attention of those of our readers 
who may one day become locomotive superintendents, 
to the necessity which exists for carefully designing 
their engines to perform given duties—special engines for 
special wo-k. It is too much the custom with young men 
to believe that. there is nothing like building a great, 
powerful locomotive, equal to any demand which can be 
made on it. Experienced locomotive engineers know 
better. But the lesson cannot be more easily impressed on 
those to whom we now more particularly address ourselves, 
than by supplying an actual example such as that afforded 
by the successful working of a railway on which the 
system of adapting the engines to the performance of spe- 
cial duties has been carried to an unusual extent. Nor is 
the practice of the locomotive superintendent of the 
Brighton Railway contined to designing special engines. 
The way in which engines are made and put together in 
the Brighton shops presents many novel and interesting 
features. We are indebted to Mr. Reynolds, one of Mr, 
Stroudley’s principal assistants, for the description which 
we publish on another page of the “ PRRPROY 7 We hun- 
dredth locomotive built at Brighton. We eommend this 
description to our readers’ attention. It will be seen that 
extreme care has been taken in matters of apparently 
trifling detail to secure given objects, or to guard against 
the occurrence of certain events. We hope to publish 
drawings of the Burgundy in an early impression. It 
will suffice here to say that she is a side-tank engine on 
six wheels ; and it may be weil to explain that a portion 
of the exhaust. steam is carried at all times when the 
engine is at work into the tanks. For the rest, the de- 
scription of the novel points about the engine given b 
Mr. Reynolds is so clear, that any one acquainted wit 
locomotives cannot fail to understand it. 

It is, we think, a gratifying fact that in the present day 
locomotive superintendents on all our principal lines 
appear to be, more than was onve the case, impressed with 
the necessity for providing special engines, A large and 





influential party at one time held that two kinds of 
engines should suffice for any line—viz., passenger and 
s; and they argued that the multiplication of types 
id much harm, and rendered anything like uniformity of 
workshop practice impossible. No doubt there is truth in 
such arguments, and one of the gravest mistakes it is per- 
haps possible for a locomotive superintendent to commit is 
to multiply types without an adequate reason, If an 
engine is found to discharge certain duties in a perfectly 
satisfactory manner, then its type should be maintained. 
But as the conditions of traffic vary, so ought the stock to 
work it, all changes and modifications being introduced 
after due consideration. Our readers may rest assured 
that the best results will always be obtained, and can only 
be obtained, on railways or elsewhere when the means 
employed to secure a given end are carefully adapted to 
secure the required object. 





IMPROVEMENTS IN CASTING SHELLS. 

WHILE guns and carriages have been developing, it is satisfac- 
tory to find that our projectiles are able to keep pace with them, 
This is by no means the matter-of-course thing that it might 
appear. The casting of a shell of 2000]b. weight is not, of 
course, difficult because of its magnitude as a casting, for it is 
only a large one as compared with other shells, The difficulty 
lies in the peculiar requirements of the case. The chilling of a 
Palliser projectile of this size, for example, is clearly a more dif- 
ficult matter than chilling a small one; but there are questions 
connected with shells of greater importance than this because 
of much wider application. The strains that fall on a shell 
when in the bore of a gun are so great as to call for a degree of 
excellence in the metal, and of soundness in the casting, such as 
has an interest for all those who have to do with foundries. 
When shells were made with a diameter less than that of the 
bore of the gun from which they were fired by about 0-08in., 
the gas generated on the explosion of the charge rushed past 
them, pressing the sides inwards to an extent that would scarcely 
be credited. We remember one shell of a Yin. gun that was 
measured very carefully after firing, which had its full diameter 
of 8°92in. at the base, where it was completely supported, 8°90 at 
the head where the support was less direct, and only 8°55 near 
the middle ; the shell having been thus pinched in towards a 
dumb-bell form to the extent of 0°37in., which in a cast iron 
hollow cylinder, as it is, with walls l‘Sin. thick, argues an 
amount of pressure that would hardly have been conceived was 
possible from the gas only escaping by windage, and acting only 
for the very short space of time during which the shell remains 
in the bore of the gun. Projectiles from our heaviest guns are 
now being fired with a copper gas check, which entirely reverses 
the state of things. For as there is now practically no windage 
and no escape of gas, the projectile experiences simply the 
strain of violent setting up which must come upon it, rather 
more suddenly and violently than when windage existed, 
other conditions being the same. We should expect a shell fired 
with a gas check to have its diameter slightly increased at the 
centre. We may also observe by the way that the soundness of 
the shell at the bottom is very severely tested both as to its 
absolute strength and the liability of the gas to force an entrance 
through any crevice that may exist, especially round the bush 
of the loading hole of a Palliser shell, which is, as many of our 
readers know, at the base. The question, however, that we want 
now to consider, 4s one of special interest to founders, is that of 
the actual strength of the iron shell. Until recently it was the 
practice to turn the external surface off the shells after they 
came from the foundry, by which any imperfections or scales in 
the surface were removed, and the shells by one very simple 
operation were brought to the required dimensions within the 
desired limits of manufacture. It has latterly, however, been 
discovered that a great sacrifice of strength was made by 
the removal of the outside skin of the casting, and 
means have been found to turn out the shell from 
the foundry in a condition that left all turning opera- 
tions unnecessary. Indeed the perfection of the casting 
is such that no one would compare the turned shells with those 
that are now issued with their skin untouched after they leave 
the foundry. We are now only speaking of what is open to 
the public. We should think it was probable that if application 
were made to the superintendent of the Royal Laboratory, 
Colonel Fraser, he would be able to supply much information 
of special value to founders, for no one who saw the castings 
that are now being turned out in this department could fail to 
be very much struck by their perfection of form and the sound- 
ness of their surface. What is the extent of the gain in strength 
by the retention of the skin in place of its removal cannot be said, 
but by inference we should think it considerable. Now comes the 
question, by what means is this result achieved! We always feel 
on delicate ground when speaking on questions of Government 
manufacture. We think, at all events, there can be no objection 
to pointing out what is open to any visitor who has eyes, 
ears, and a certain amount of knowledge. Our attention was 
called first to a change in the system ef casting by a very simple 
thing. We happened to be asked to take a friend to visit the 
shell foundry, and we pointed out some metal in a ladle, speak- 
ing of its probable quality from the appearance of the break on 
its surface, when we became aware that the metal was not being 
poured as we expected into Palliser shell moulds but into those 
for common shell. Consequently it was clear that the break- 
ing had not yet begun to take place rapidly, and we had been 
deceived as to its quality by the fact that it was being poured 
in a much hotter condition than was formerly the case. We 
believe that this will be noticed to be the state of metal that is 
being cast throughout the foundry, and this may probably have 
much to say to the results that are being achieved. At all events 
the fact is plain that castings of extraordinary excellence are 
being turned out, and we should call the attention of iron- 
masters to the fact, with the suggestion, that in all probability, 
if they considered it worth their while to apply to the Secretary 
of State for War, they might obtain information that might 
be very valuable, and we cannot suppose there would be any 
objection to supply such information on the part of the anthori- 
ties. 


MODERN RAIL MAKING. 

OF late so many alterations and improvements have been 
introduced into our rail mills that the process as now carried on 
is essentially different from the mode of manufacture in vogue 
some years ago. These changes have for the most part been 
made in the vital interests of cheaper production, and 
have not been effected, there is some reason for supposing, 
without the sacrifice of a certain amount of quality ‘in 
the finished article. At the same time, we do not charge 
those who have adopted these newer processes, or rather 
economies, with producing an inferior article which will not 
answer the purpose for which it is intended, inasmuch as every- 
body knows that all rails’ must pass certain testa before being 
used, At one time the Bessemer material, after emerging as 





such from the converter, was allowed to cool, after which it was” 
reheated and hammered, and then passed through the rolls. 
That was when as much as £16 to £20 per ton was the cur- 
rent price of steel rails, and when the producing powers of the 
world were vastly inferior to their present capacities. Then came 
a period of rapidly falling quotations and a coexistent growing 
competition, which causes combined led our steelrailmanufacturers 
to look around them for the means of reducing the cost of produc. 
tion. They found that no possible drop either in raw materials or 
wages would serve their purpose, and they, therefore, arrived at 
the conclusion to dispense with the hammering, substituting for 
it the process of “cogging” or rough rolling the ingot into 
something like a shape for the final rolling. Then they in many 
cases decided to do away with the reheating, and adopted 
devices for rolling direct from the product of the converter. 
At the Barrow, Dowlais, Ebbw Vale, Sheffield, Dronfield, and 
other works this, we believe, is the current method of manu- 
facture, the advantages of which are apparent as compared with 
the old system, The plant has, of course, had to be laid down 
afresh or entirely remodelled to meet the requirements of the 
“newer fashions” of the day, and those who have remained 
in the old groove have their machinery lying almost idle, whilst 
their newer rivals are fairly busy. Some day or other, we sup- 
pose, we shall have iron rails rolled direct from the hot pig as it 
comes from the blast furnace, and steel rails in a similar way, 
by means of an ingenious combination of the existing blast 
furnace and the Bessemer converter. At present this latter 
appears merely a rather wild hypothesis, but we have been 
taught that there are more things than are dreamt of in our 
present philosophy. 
ZAZEL, 

Ir is seldom that the performances of an acrobat have any 
title to notice in a scientific journal, but in the feats now 
performed at the Westminster Aquarium by Zazel there is a 
technical aspect not without interest to engineers and construc- 
tors. Of the performances we have nothing here to say, but 
with reference to the apparatus by which they are carried out, a 
few words will not be out of place. Zazel first walks across a 
strained steel wire, which is so fine that its obvious strength at 
once strikes a technical observer. It is, between the points of 
suspension, about 48ft. in length, and is strained, so as to be 
brought into an almost perfectly straight line. Its diameter is 
0°072in., giving a sectional area of 0:004 square inch. When the 
performer, whose weight is about 135 1b., is upon about the cen- 
tre of its length, it deflects through a range of from 12in.to15in., 
so that the strain upon this wire, leaving out of consideration 
the initial tension, is from about 150 tons to 178 tons per square 
inch of section. If allowance is made for the initial strain put 
upon it, the total tensile strain is probably not much, if at all, 
under 200 tons per square inch. The wire is cold drawn cast 
steel, very hard, and breaks when notched with a file with a long 
fracture of a fibrous character. It has been sent to Mr. 
Farini—the designer of the various apparatus employed—by 
Mr. Roebling, the well-known bridge engineer of America, who 
has promised to send Mr. Farini some wire of even greaterstength. 
Accounts have at different times appeared of exceedingly st: ung 
piano and other steel wire, but the highest tensile strength yet 
recorded is, we, believe about 180 tons per square inch. The 
abnormal strength of such wire, recalls attention to the 
question of the effect of simultaneous orthogonal strains on 
metals, and especially such strains as those visited upon 
metal treated as when pulled through the holes, of suc- 
cessively diminishing diameters, of a wire-drawing plate. 
Another feat performed by Zazel is that of being projected by a 
charge of gunpowder from a large mortar, and the arrangement 
by which the shock to the human projectile is reduced to a 
minimum is exceedingly ingenious. At the breech of the mortar 
is fixed the larger end of a telescopic piston rod, the smaller end 
of which carries a piston that only partly fills the bore, and 
against which the feet of the performer rest. Within the bottom 
of the hollow rod is fixed a small barrel capable of holding a 
powder cartridge. In the same space is also placed a piece of 
gun-cotton. The latter is first ignited, and the gases evolved by 
its combustion gradually put the piston into motion, the velocity 
increasing as the telescopic rod opens out. When this piston 
has arrived at a certain distance from the breech, the cartridge 
is fired either by a fuse or by contact of the piston with a projec- 
tion which connects a powerful battery with the cartridge. The 
performer thus feels scarcely any shock as the inertia of rest of 
her body is steadily overcome by the gun-cotton gases, and then 
when fairly in motion the gunpowder is fired, by which her velo- 
city is sufficiently increased to project her a distance of from 
about 30ft. to 36ft. When the piston rod is fully extended some 
slots in one of the tubes forming it are uncovered, and a flash 
from the exploded cartridge is exhibited. The battery, as well 
as being arranged to operate automatically, is perfectly under 
the control of the operator, so that the explosion may be delayed 
or made at will. 
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H.M.S. TOURMALINE, 

S1r,—As the makers of the machinery of H.M.S. Tourmaline, 
we beg to reply to the article which appears in THE ENGINEER of 
the 13th inst. referring to a letter from a correspondent of the 
Times, which appears in that journal of the 7th inst. In our 
reply to the Times we thought it best to deal with the question in 
general terms, and not in detail, and therefore wrote the editor 
as follows :—*‘ As the manufacturers of the machinery of H.M.S. 
Tourmaline, we beg to refer to the letter of your correspondent on 
board that vessel, published in the Z'imes of the 7th inst. Your 
correspondent describes a series of incidents connected with the 
working of the machinery during the voyage from Sheerness to the 
Cape station in such a manner as shows clearly to those acquainted 
with the subject that he is not an engineer, and has only a very 
imperfect knowledge—if, indeed, he has any—of the matters on 
which he presumes to write ; and his letter evidences a disposition— 
it may be unintentional—seriously to injure the character and repu- 
tation of the engine-room staff in the minds of all concerned, and 
more especially of those in authority at Whitehall. It is greatly to 
be regretted that your correspondent, on board one of her Majesty's 
ships, makes charges and insinuations of so grave a nature anony- 
mously, calculated, as they are in this case, to very seriously damage 
the credit of the service in which he is employed. As regatds our- 
selves, as the constructors of the machinery, it is sufficient.to refer 
to the two years’ hard work in commission of her Majesty's 
ships Diamond and Sapphire,. the machinery of both of which ships 
was made by us, and has worked throughout most satisfactorily, 
and is identical in power, design, and construction with that of the 
Tourmaline, and also to very satisfactory trials, recorded at the 
time in your journal, and examaminations after the trials of the 
engines of that vessel before the ship left England on ‘her com- 
mission, We may venture to remark that but for the lamentable 
death of Mr. Pitt, the chief engineer—an occurrence which from 
our long and intimate personal acquaintance with him during his 
superintendence of the construction of the machinery and our great 

‘and esteem .for him, we deeply regret—we | 
Bothing would have been heard of this matter,” 
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It may be observed that the part of this letter printed in italics 
was not inserted, for reasons best’ known to the editor. Had it 
d, we think it would have answered many of your remarks, 
at Yeast sufliciently for those who are practically acquainted with 
the subject.. As, however, you have thought proper to go fully 
into detail, a professional journal such as yours deservedly claims 
to be, requires a different reply, and, we therefore, propose to take 
the several points in the order of your article. (1) You comment 
onthe disasters to the machinery of her Majesty's ships in general, 
mentioning the story of the Tourmaline as a climax. (2) You 
report the story as told by the 7'imes correspondent, with your own 
comments thereon. (3) You enumerate certain excuses or expla- 
nations which may be given of the several incidents recorded in 
that story. (4) You pioceed one by one to show that these expla- 
nations do not and cannot account for the disasters which occurred 
on the voyage, and distinctly charge the whole on the bad design 
and workmanship of the engine. Then, assuming your charge to 
be correct, you ask why was it accepted as of good design and 
workmanship? Who is responsible for its pt , and why did 
- the Admiralty pay for it as satisfactory, when it must have been 
at the time so de ective? And, (5) You state that you have no pre- 
cise information as to the description of the engines, and that you 
find it next to impossible to get drawings or other information 
respecting the machinery of her Majesty’s ships—otherwise, an 
open discussion of them might prevent such disaster. 

In reply to your first point, in which our interest is only in 
common with the rest of the community, we venture to remind 
youand your readers that the exceptional position of her Majesty's 
ships renders them, and every circumstance connected with them, 
open to a criticism to which no other ships are liable, and that 
most trifling incidents are frequently reported in the public prints 
as disasters of serious importance. Such incidents, as occurring in a 
line of merchant steamers, would hardly be noticed in the log-book. 

Your second, third, and fourth points we will take tezether, 
the letter of the 7'imes’ correspondent forming the basis of remark. 
The Tourmaline is one of four corvettes, all similar ; the Diamond 
and Sapphire have now been working two years very satisfactorily, 
and, as has been already stated, the inery is identical with 
that of the Tourmaline, now under consideration, and the Garnet 
at present being fitted at Chatham. She had her official trial on 
the 22nd June, 1876, the machinery having previously had trial at 
moorings ; a trial trip at sea off Middlesbrough-on-Tees ; the voyage 
from Middlesbrough to Sheerness, and the preliminary trial at full 
power on the 8th June, before going on the official trial, the 
interval between the trial of the 8th and the official trial of the 
22nd being occupied by making dockyard modifications in the 
ventilating arrang ts of stokehol On each and all these 
occasions the engines worked well and cool, with a steam pressure 
from 551b. to 60lb. per square inch; vacuum, 26in. to 264in., 
the revolutions varying from 75 to 100 per minute, as required by 
the orders of the officer incommand. On the official trial for 
speed and power the engines worked very satisfactorily, averagin, 
over the six measured mile runs 94 revolutions per minute, cad 
2141 indicated horse-power; the mean pressure in the high- 
— cylinder, 25°8lb. per square inch = 1036 indicated 

orse-power, and in the low-pressure cylinder, 11°041b. per 

uare inch= 1105 indicated horse-power. The mean 
of trip, 13°347 knots per hour. The duration of this trial was 
34 hours, and the time at full speed, without stopping, 
running the measured miles, 1 hour4min. During this trial there 
were no hot bearings, the ordinary water service to bearings only 
was kept running a little to keep them in order. The boilers, of 
which there are six—-made to designs supplied by the Admiralty, 
10ft. diameter and 9ft. long, with two furnaces te. 3in. in each— 
primed a little on first starting, but with ordinary care were kept 
steadily working during the trials. On the 10th November, 1876, the 
Commission trial took place, and the engines were run continuously 
at full power for six hours. This trial was conducted by the Steam 
Reserve officers from Chatham Dockyard, the contractors’ agent 
attending merely as a representative. On this occasion, we under- 
stand, the boilers primed a little, but not seriously, the engines 
worked well, one bearing only heated slightly, and a mean indicated 
horse-power of 1972 was maintained during the run of six hours. 
Such is the history of the steam trials to which the machinery of 
the Tourmaline was subjected before starting on her commission. 
In addition to these trials under steam, we may mention that 
each part of the engines—-that is, the cylinders, their steam- 
jackets, condenser, &c., and boilers, hot wall, tanks, and pumps— 
was subjected to a hydraulic test, before leaving our works, 
to double the working pressure, and again to a similar test 
before steaming at moorings at Middlesbrough; and each part 
opened out and thoroughly examined after each of the trials, and 
very specially by the Admiralty officers, before being taken over 
after the official trial at Sheerness and reported satisfactory. The 
construction of the engines at our works, the erection on board at 
Middlesbrough, the inspections and trials of all the parts were 
under the personal superintendence of Mr. Pitt — the late 
chief engineer—and certificates of efficiency were given by him 
to the Admiralty. It would thus seem that we, as the con- 
tractors, had satisfactorily discharged our engagements, and that 
the machinery of her Majesty’s ship Tourmaline had from 
our hands into the charge of the officers of her Majesty's 
navy in a satisfactory and approved condition. We would 
remark that here our personal supervision and knowledge 
of the working of the machineryends, It is from this point entirely 
in the hands of the chief engineer. The distance from Sheerness 
to Deal is not more than fifty miles, but from the report it seems 
that, during the run, a bearing had heated so badly as to necessitate 
stoppage, and the feed tank burst ; the heating of the bearing was 
excusable, but why the tank should burst we do not understand, 
except on the ager which we venture to submit as the cause 
of all the troubles which occurred during the entire voyage, viz., 
that the boilers primed badly owing to being filled with the muddy 
water of the Medway, and that proper care and judgment was not 
exercised in the management of the boilers and general working of 
the ron when this occurred. The feed tank is placed about 
6ft. below the water line, is open to the hot well, to the engine- 
room by an air pipe carried above water line, and to the air pump 

i which is immediately under the water-line—and only on 














the ae that the engines had been allowed to become 
choked wit’ a and the water forced with great velocity and 
‘th t 





pressure h the tubes, air pump, and hot well, can 
the bursting of the feed tank or supplementary hot well, and the 
displacement of condenser tubes afterwards discovered, be 
accounted for, for it must be observed that each of these had previ- 
ously been tested to double the working pressure on two occasions 
under the inspection and to the satisfaction of Mr. Pitt, besides 
working on the several trials and run from Middlesbrough. The 
bursting of the after piston trunk casing, the unsatisfactory work- 
ing of low-pressure piston, and breakage of the trunk guide, all 
indicate the same cause—extreme omy undue strain on all the 
parts, caused by want of judgment in the management of the 
engines while the boilers were priming. To our mind it is clear 
that the low-pressure cylinders must whilst working have been 
filled stroke after stroke with water, the whole of which would 
have to be forced through the condenser tubes (the con- 
denser surface being inside the tubes) at a velocity many 
times greater than that of the piston; and, assuming 
the report: of the Times’ correspondent to be true that 
the condenser tubes were f » not only through the 
tube plate, but against the door 9in. distant, the force to which 
they were subjected must have been very great indeed. The 
mischief ca) by the priming would be increased by the Se soee 
of these tubes, inasmuch asa free passage would thus be open 
from the sea to exhaust of low-pressure cylinder. 

Now as to the eccentric sheaves, straps, and rods, and the rapid 
wearing of the liners, The sheaves are of cast iron, the straps are 
of wrought iron, solid with the rods, which, by the way, are 268in, 
long, centre to centre, and not 22in. asreported—fora valve with 74in, 
stroke—and are lined with q hard brass liner, 3tin, wide, yin, 





hick, laid inside the iron straps and free to moye with 
sheave. These have now working two years in the Diamond 
Sapphire, and in scores of other vessels, without complaint or 
rouble—why not in the Tourmaline? We attribute the excessive 
‘wear reported either to the relief rings at the back of the valves 
not being tight, and so allowing the full pressure of steam to be 
always ‘in them while working, or in the anxiety to remedy the 
defective vacuum, the screws for rey J the rings had been 
screwed up too tightly, and so produced undue load. The pistons 
are reported to have given constant trouble—how or in’ what 
manner we are not informed, only that the chief engineer put in 
some new springs and made them so tight that the engines could 
not be turned round. This incident can hardly be put down to 
defective design or workmanship on the part of the contractors, 
The propeller is reported to require four hours to get up or down. 
It is surely not necessary to say that the ler and its frame 
was in the first instance fit ‘ectly free, and was lifted wu 
and put down many times during the several inspections an 
trials—not only by engineers, but by shipwright surveyors—with- 
out difficulty. It is possible, however, that this being a composite 
vessel, and Lavin been for several weeks in dry dock after the 
official trials and during hot summer weather, the relative positions 
of the inner and outer stern posts and their guides may have been 
slightly altered, and so cause the difficulty complained of, which, 
if anything, might be ascribed to too good rather than to defective 
~orkmanship.. Messrs, Brotherhood and Hardingham’s helical 
pump is also mentioned as a source of g-eat annoyance. We have 
now ten of these pumps and engines at work, six in the service, 
and all working satisfactorily. Why not that of the Tourmaline? 
The same provision for lubrication exists in it as in the others, and 
no difficulty was experienced in the trials or run ef about fifty 
hours from Middlesbrough to Sheerness. 

We cannot, of course, say anything as to the condition of the 
machinery when it left England ; from the time of our handing it 
over in June, 1876, until now, with the exception of our attend- 
ance at the Commission trial, we have not seen nr’ part of it, but 
itis not the habit of the Admiralty to neglect the machinery of 
her Majesty’s ships, and we should expect it to be thorough! 
efficient when entering on commission. In reply to your remar 
that the Tourmaline indicated less than her sister ships, we beg to 
append the several powers developed in the speed trials, the con- 
tract power ar | 2100 indicated horse-power :—Diamond, indicated 
horse-power, 2125°825; speed, 12°978 knots; Sapphire, indicated 
horse-power, 2356 ; , 13°582 knots; Tourmaline, indicated 
horse-power, 2141-113 + speed, 13°347 knots. You mention the 
Thetis as giving 2275 indicated horse-power, and the Turquoise as 

iving 2100 indicated horse-power. These may be correct; 
rd nothing to guide us, we cannot say ; but the Tourma- 
line compares favourably with her sisters the Diamond and 
Sapphire, the trials of the latter having been made under excep- 
tionally favourable circumstances as to weather, coals, &c. 

Now, as to your conclusions, you will pardon our taking excep- 
tion to them entirely. You state your distinct opinion to be 
that bad design and bad workmanship are the causes 
which have led to the difficulties in these engines, and in proof 
state that a design must be bad which leaves the boilers entirely 
dependent on a single tank for their supply of distilled water ; then 
surely nine-tenths of the engines afloat at this moment are of bad 
design, for few indeed have more than one hotwell or feed tank. 
You state a design must be bad which includes the driving of a 
valve 1} tons weight by a rod 22in. long. This length, as already 
mentioned, is really 268, but pray what has the length of the rod 
to do with the weight of the valve?—we can understand its being 
considered in relation to the stroke of valve, and taken in this sense 
the satisfactory working of the valves and eccentrics of the Dia- 
mond and Sapphire the last two years is a sufficient answer, 

The workmanship is not necessarily bad in the first instance 
when difficulty is experienced in getting a propeller down after 
a ship has been in dry dock for six or eight weeks, and subject to 
we know not what strains on ber stern post. And a centrifugal 
pump bush is not necessarily a piece of bad workmanship if it 
seizes the spindle and runs round with it from neglect of lubrica- 
tion. Following your remarks, and assuming that the story of the 
Tourmaline is true, we demur to your conclusion that she went to 
sea with her machinery defective in any way ; the facts you adduce 
do not show it, and your arguments certainly donot prove it, In 
the consideration of this matter we have not only to deal with the 
condition of things when the vessel was lying at Sheerness a 
commissioned ship, we have to deal with this condition of things 
entirely altered by the vessel being put under steam and under the 
direction and management of a staff of officers, who may or they 
may not be able to manage the machin put into their charge. 
This element you have entirely overlooked in your article, and we 
respectfully submit to you and your readers’ consideration the 
tragic circumstances rari tag end of the voyage, and would 
ask if the mental health of Mr. Pitt can have been such as to 
insure that attention, careful management, and strict discipline 
necessary to the good working of any piece of machinery, to 
the Admiralty and the care exercised by the officers in every 
department, speaking from experience we do not think supervision 
could be more strict, or greater care be exercised to insure perfec- 
tion and completeness in design, or excellence in material and 
workmanship. 

As regards information, drawings, &c., we are free to tell you 
that the Admiralty have never laid any restriction upon us as to 
giving information or drawings of the machinery we have made 
for her Majesty’s service. Had you asked us for the drawings of 
the Tourmaline’s machinery, we should in courtesy have felt bound 
to inform the engineer-in-chief, but we should have felt much 
surprised had he thrown any difficulty in the way of our giving 
you every information. R. AND, W. HAWTHORN, 

Newcastle-on-Tyne, April 18th. 


Srr,—We beg leave to correct some statements which have 
appeared in ae Et relative to the circulating pump on board 
i. .S. Tourmaline. In the last number of THE ENGINEER we 
read, ‘‘No means of lubricating the shaft of this pump have been 
provided.” We beg to state a lubricator of ample capacity was 
fitted to the bearing, and proper oil tracks were cut in the bush. 
Further, you assert, “‘ Workmanship is assuredly bad. . . . . 
when the fitting of a bush of a centrifugal pump spindle is done 
in such a way that the bush turns round instead of ining at 
rest.” We take leave to differ with you on this point, as it is 

uite ible that the best workmanship may become deranged 
through improper management in working. 

The Times informs us “the spindle had never been pac’ cd,” 
inferring that the m-kers are responsible for this. Although this 
statement is untrue, the complaint, in our opinion, furnishes some- 
thing more than its own answer. The very fact of a stuffing-box 
being allowed to remain unpacked indicates want of the most 
ordinary attention, and it is by no means improbable that an 
attendant who would not trouble himself to 
néglect to charge the lubricator fitted to the shaft bearing. The 
natural result of want of lubrication is that the shaft seizes and 
starts the bush in the bearing after shearing the stop pin, It is 
quite true the latter was ‘‘ only a plain pin,” and properly so, for 
had: z been screwed in, a tendency for it to work out would have 


resu 
The circulating pumps of H.M.S. Diamond and Sapphire are of 
recisely the same size and construction, but we have not heard 
that similar trouble has been experienced in those cases, from 
which we conclude those pte have been subjected to different 
treatment to that of H.M.S. T e. Owing to the use of 
salt’ water, we learn the boilers primed so badly as to stop the 
main engines, It is not stated that this stopped the ‘‘three- 
cylinder” engine, fitted to the ‘helical circulating pump, but as 
engine was not designed for use with hydraulic pressure, we 
would not be car ape to hear that when so used it “‘did not 
work well.” Besides water from the boilers on the pressure sides 
of the piston, they appear to have had a good supply of water on 


ck a gland would 





their exhaust sides instead of vacuum, in consequence of the con- 
denser tubes leaking badly. 


Whilst sincerely the lamentable death of the chief 
engineer, we do not gather from the report at present to hand 
that it was directly attributable to “exhaustion and anxiety,” but 


rather to causes under his own control. ; 
BROTHERHOOD AND HARDINGHAM. 





BOILER EXPLOSIONS, 

S1a,—At a meeting held in the Town Hall, Manchester, on the 
27th March, it was resolved, ‘‘ That it is incumbent on the Govern- 
ment to introduce some judicious measure to secure the competent 
inspection of steam boilers.” And in the London letter in the 
Newcastle Chronicle of the 11th inst., it is said that “ The attention 
of Parliament is to be drawn to the extraordinary frequency of 
boiler explosions,” and, ‘‘It is thought that these sad disasters are 
not wholly accidental, but that they are due to the negligence or 
culpability of persons who continue to use boilers that-are unfit for 
use. In order to throw the responsibility upon the right shoulders, 
it is proposed that an official enquiry before competent persons 
shall take place after every explosion, and that periodical inspections 
shall be made while the boilers are in'use.” These two extracts 
seem to follow naturally, as if emanating from the same source, and 
it may be well to remember that a committee of the House of 
Commons “to enquire into the cause of steam boiler explosions 
and as to the best means of preventing them” was ordered on 16th 
May, 1870, on the metion of Mr. Hick, on the ground that “‘ the 
number of persons killed every year by boiler explosions exceeds 
the number of passengers killed on all the railways throughout the 
United Kingdom.” These words were afterwards stated in evidence 
by Mr. Fletcher, who, however, afterwards qualified the statement 
by adding “‘ from circumstances beyond his own control,” giving 
the numbers in five years to be—railway passengers, 112; by boiler 
explosions, 336. 

at some legislation is necessary few will deny, because owing 

to the present state of the law there is no power for a person to 
revent his immediate neighbour working a dangerous boiler. 
ere was a case in Bradford some years ago, in 1869 I think, where 
though the boiler was proved to be in a dangerous condition, and in 
daily use, the only result of an appeal to the law was that the 
owner was bound over in the sum-.of £100 to keep the peace. 
Another case comes to mind where at Oldham the men in charge 
refused to work the boiler any longer unless it was Made safe; the 
men were brought before the magistrate and sent to prison for 


fourteen days. The boilesa ees about the expiration of their 
sentence. Thus there is reason for some legislation, even 


persons as is given 
now in case of shipping, to and if bad to stop 
the boiler. My neighbour may have a savage dog, but I can com- 
pel him to it chained or y it. A man may not set his 
own house on fire, but he may blow it up by using his boiler when 
worn out, and perhaps more fe his own. It isnot by any means 
desirable to relieve the boiler owner or user of any part of his 
responsibility, but to protect him against himself, whatever may 
be the cause for continuing to use a boiler that is unsafe; not to 
hamper him in business without good reason for interfering for the 
protection of others. 

The report of the select committee drawn up and agreed to on 
20th June, 1871, contains the following :—‘‘ That. whenever, an 
explosion happens to a boiler, whether such explosion is or is not 
attended with loss of life or injury to person, or damage to 
property, it shall be the duty of the user to report the same to the 
coroner of the district; and the coroner to whom the accident is 
reported, or in failure of such report, on the fact coming to his 
knowledge, shall hold an inquiry,” &c. An explosion has been 
generally accepted as to an insured boiler to be a crack, rent, or 

racture by which the contents are allowed to escape; but not 
seam rips or pockets. The first question is, what is to be called an 
explosion to bring it within the scope for inquiry? I would 
certainly suggest a collapsed tube, though there may be no rent in 
it, as being the subject for investigation, and therefore would 
define the occurrence of anything that will necessitate repair as 
having to be reported to the coroner, or to the inspector to be 
appointed by him, who will inspect and give his instructions as to 
the repairs, and upon whose report the coroner will decide as to 
the need for any further inquiry. 

It would form a good point to insist upon every plate being 
marked in two or more places with the trade mark of the firm 
making the plate, indicating the name and quality, and also with 
the year in which it was rolled, asisthe case with rails, This would 
avoid some vexed questions which sometimes occur as to whether 
a plate is a deteriorated old one or a bad one of recent make. A 
boiler should be examined while being made, and when: finished 
before being seated, for testing and determining the working 
pressure; again after every repair, however trifling. All pressure 

auges should have maximum pointers to show the greatest that; 

as been put on, and so check the loading of the safety valves; and 
every boiler should have a pressure gauge. If this is necessary for 
collieries, why should it not be so at mills and factories ? 

There would be little difficulty in legislating for safety in this 
way, because if any argument be raised about liberty of the subject 
and fettering business, we may reply that if it affects a man's 
profit it also effects the lives of others; and if we adopt a principle, 
as now applied to mines and factories, where there are inspectors to 
whom complaints may be sent at any time, we are only making 
one law for all instead of class legislation. Let each coroner 
appoint his own inspector, and give him power to s nd or stop 
the use of a boiler till examined, and if found bad, till made safe, 
and the number of explosions will be reduced. But they never 


if only togive the same to aggrieved 
bay 34 inspection, 


will be stopped altogether unless the further power to prevent the 
use of inferior plates, and even ship plates, is given ; there are in- 


quiries made for ship plates, the sizes of which leave no doubt that 
they are wanted to meet the demand for cheap boilers, Second- 
hand boilers should be watched suspiciously. Many have been 
sold lately, some of which have been condemned, taken out, 
repaired, and sold, their history and identity being lost by removal. 
A boiler near Bradford burst a few years ago under a ure of» 
about 42 1b.; it had been purchased to work what was called a low-:: 

ressure engine at 451b.; it was traced, and found to have been | 

ken out and repaired and sold after having worked a “ high- 
pressure” engine at 25lb.! Here the descriptive (?) names of the 
engines led to a deception and a serious calamity on first raising 
steam. 

There » Are locomotives, marine 
engines in docks or rivers, and steam wherries or barges, to be in- 
cluded in the action of any law to be made? I say, certainly they 
ought, because we often hear of the driver of a locomotive being 
afraid of his. boiler giving way— there was & case recently at 
Hartlepool where the jury ignored the evidence of the widow to 
this effect -—and he — ive ap his piers by setting his own 
opinion against his employer's ; see your first ph on page 

1, with reference to No. 510 North-Eastern Railway, and then say 
whether or not these men are not entitled to have an appeal 

rivately, as much as sailors or pitmen ; this applies also to marine 
Shere within the jurisdiction of the Steam wherries or 
barges require especial watchfulness, for the boilers are exposed ‘to 
the weather, and are neither carefully looked after to watch corro- 
sion, or in the hands of skilled men asia rule; besides, they lie at 
the wharves or among the shipping, where they are most likely to 
contribute largely to the list of killed and wounded by explosions. 

As to locomotives, again, of course the railway people will 
prevent as far as possible any interference with their are ee 
and will assert that their staff of experienced men will be sufficient’: 
to do all that is necessary. No doubt—but are not engines sent 
out after being condemned? Are there no cracked tube plates 
among the running engines? no patches on them? Are there no 
boilers that do duty as frames or frame stays? Are there none 
with spring links rivetted to the boiler shell? Are there none with 
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the drag link attached to the fire-box shell; reminding us of what 
was done in Ireland prior to 1634, when the expense of harness 
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needs not to put extra 
boiler ; but without it the explosion lists contain sufficient number 
of locomotives to justify their being included for proper inquiry— 
for should there be any exception? In twelve years, between 
six and seven hundred explosions, killing nearly eight hundred 
s, besides many which, from not eran cae S0 Sereey, aw 
Cee ied up, give us the record upon which legislation is de- 
manded, Mr. Fletcher beginning of 1865, when 
the Steam Users’ ‘ormed, only one teed 
boiler has burst. I accept his words and his py amare | 
es feces cbs trdee wean tae Gee eet’ lin 
b twelve mon ve given way? . 
Fletcher shmnithod another in his answer before the Select Com- 
mittee, and rumour has added to these. 
I mast apologise for the length of this letter, but plead the 


im ce of the subject. ILER. 
April 128, 


WILES’ PATENT LOCK NUT. 

We illustrate in the accompanying engraving a very curious 
form of lock nut, now being manufactured by the Patent Nut 
and Bolt Company, London Works, Birmingham. It will be 
seen from the drawings above that the nut is an ordinary one, 
with a horizontal cut partly through it, which allows the com- 
pression of the nut on tightening the small set ecrew, which 
serew works freely through the top portion, and is tapped into 
the lower. On tightening up this screw, a pressure is exerted 
between all the threads of the nut and those upon the bolt, 
whereby a slight difference of -? is created between them; 
and it is this difference, coupled with the pressure exerted, 
which destroys all tendency in the nut to work loose, even with 
the greatest vibration. The set screw may be formed of iron, 
steel, or any suitable material to prevent oxidation. In large 
nuts one or more of these set screws may be employed. 











The special advantages claimed for this lock nut are as follows : 
- -(1) Simplicity ; (2) impossibility of its working loose upon the 
bolt by vibration; (3) capability of the most accurate adjust- 
ment; (4) saving of the ordinary double check nut; (5) from 
the position of the set screw an ordi spanner can be used, 
the sides of the nut not being interfered with; (6) non-liability 
to get set fast, as the lousening of the small set screw at once 
frees the nut; (7) this lock nut does not injure the thread of 
the bolt or nut, and, from the fact of its being cut horizontally, 
the strength of the nut is not diminished; (8) in comparing this 
nut with ordinary double nuts, it is known that when the latter 
have once become loosened from each other their locking property 
is lost, and also when the check nut is screwed tightly down upon 
the lower nut the latter is forced from its work and upon the 
top side of the threads, thus throwing the whole strain upon 
the check nut, and causing it to become little better than an 
ordinary single nut. With the patent nut, the grip or locking 
property and the strain are conveyed throughout the whole 
depth of the nut, thus giving, under the circumstances, the 
maximum of security. 








DESCRIPTION OF A GOODS ENGINE, LONDON 
AND BRIGHTON RAILWAY. 


Tue following description applies to side tank goods 
locomotives known as class E. One of these engines, the 
“Burgundy,” completed the other day, is the one-hundredth 

ine turned out from the workshops of the London and 
Brighton Railway since 1870. The engine is intended to 
work metropolitan goods traffic. 

Chief Dimensions.—Diameter of cylinder, 17in.; stroke of piston, 
24in.; diameter of piston rod, 2jin.; diameter of wheels, 54in.; load 
on safety valves, 140 Ib. > square inch. The tractive force of 
the engine amounts to Ib, per pound of average cylinder 


pressure. 

Boiler.—Length of barrel, 10ft. 2in.; diameter of barrel outside, 
4ft. lin.; number of tubes, 160; diameter of tubes, 1fin.; heating 
surface in fire-box, 90 square feet; fire-grate area, 15ft.; diameter of 
blast pipe nozzle, 4fin. 

Particulars of work done by these engines and comparative 
results.—They are known on the London, Brighton, and South- 
Coast oven | as the E-class engine. They are variously em- 
ployed—namely, to marshai trains for the main-line ines, to 
work heavy traffic, and to run short or local s in the 

itan ict ; this latter service they are well adapted for, 

and destined to supersede the tender engines now at work on dif- 
ferent sections of this railway about London. They, however, also 
assist in working the ‘‘ Derby” Race traffic and the Brighton 
district passenger traffic, giving satisfaction. Turning to their 
working goods traffic, they have 

_ very successful as economy of fuel and maintenance. 
first of this class was introduced into Brighton goods yard, 
November, 1874, marshalling trains from 6 a.m. to 6 p.m.; the 
economy of consumption, com with the engine it superseded, 
showed a saving in the first twelvemonth of over 250 tons of coals. 
A second engine was put on the station from 6 p.m. to 6 a.m., and 
the saving of fuel by both engines in twelve months was 
475 tons. In hauling wharf traffic, with a train mileage of 
only 20 miles per day, but attended every day alike with 
heavy shunting, the economy effected, when compared with 
Se ee they replaced, is in the 
ratio of 1°99 to 1, or by one engine alone 304 tons of coal year. 
These engines, by working ordinary goods traffic between Battersea 
and Red-bill Junction have effecteda very great saving in time to the 
traffic by not only being convenient to shunt with, but by doing 
away with the necessity of assisting engines, and uiring to 
turn at the termination of each trip. The section of the line 
between the above stations is a heavy one ; there is a long stretch 
1 in 66 and several of 1 in 100, and over eleven miles of 
in 264 ; the total distance between these stations is twenty-one and 
a-half miles, which is run in one and three-quarter hours, 
all stations and traversing the distance four times— 

or eighty-six miles—in seven and a- hours, at an average con- 
4076 Ib. mile, the ratio of economy being as 

le class of engine gives general satisfaction, 
be attributed to its general arrangement, choice mate- 


rial, and workmanship. 
Constructive Features.—The barrel of the boiler is 
of te, i . The 


rings , arranged 
llin. above the in- 


2 
So 


of 
of the boiler is 
side copper fire-box is 4ft. 2in, long at the top, and 4ft, Gin, 





tang, 00, ta bettors, The width at the top is 3ft, 3in., and 
at bottom it is 3ft. 5in. The height of centre of crown 


y | plate above the fire-grate is 4ft. Zin. The iron plates of the barrel 


are din. and the copper plates of inside fire-box also }in., 
except at the tube plate, which is thickened to jin. The copper 
stay bolts connecting the inner and outer fire-boxes are }in. in 
diameter, with twelve threads to the inch, and 4in. centre to centre, 
both vertically and horizontally, The chimney is 16in. in internal 
diameter at the top, and 17in. at the bottom, and the height of 
the top of the chimney from the rail is 13ft. 2in. The engine has 
inside frames only, stayed t ly by ught iron buffer 
ae the cylinders, motion plate, and transverse stay plates in 

ront and behind the fire-box, and also by running boards, which are 
in one continuous le from end to end of engine. The cylinders 
are at an angle of 1 in 114, and with the slide valves between 
them. The motion plate is a steel casting, and the guides for the 
valve spindle crossheads are cast solid with it, and bushed with 
gun-metal. The whole of the gear is worked out with geometrical 
accuracy, and arranged ina simple and plain manner ; the pins 
and wearing joints are large, and a special feature to be observed 
is an almost entire absence of split pins and loose washers, which 
so very often bring locomotive engines to grief. The engine is 
fitted with two pumps, worked direct from the crosshead, and 
when not feeding the boiler they discharge into the upper part of 
the tanks ; these pumps, to be further explained hereafter, are 
specially designed to pump hot water. The connecting 10ds and 
coupling rods, and their ive brasses and fitti are specially 
designed for being finished by machinery, the bulk of the whole 
being done in the lathe and drilling machine. The manner of 
oiling has also been well considered. the axle boxes and horn 
plates are supplied with oil, through pipes, from oil cups fixed to 
the inside of the wheel splasher, to secure at all times a full 
suppl of oil to the working surfaces ; the swabs on the piston and 
oe oe studs are likewise and in a similar way constantly 
f with sufficient oil to lubricate the piston rods ani valve 
spindles throughout atrip. The engine is fitted with a cab and 
furnished with sundry fittings with a view to make everything 
ex ingly convenient for the driver. Fixed by his side are 
the han for working both front and back dampers, dry sand 
boxes, and waste water cock in bottom of steam chest, ther 
with the pet cock of the pump, which is fixed in front of him, as 
is also the blower handle, and the handle of the lubricator on the 
smoke-box for the cylinders. The engine is also fitted with duplicate 
gauge glasses, which are not only a valuable check upon each other, 
and the water in the boiler, but in the event of one breaking the 
other is of particular value. 

Special Features.—These engines are designed to heat the feed- 
water up to the boiling point, and have large pipes into 
the tanks, which take off the sharp blast. The pump has 
been designed to pump hot water at high speed, and has been 
very successful in its working. One of its principal features con- 
sists of the large clack area in proportion to the ram, giving a large 
escape with small lift, and eng | to the area, a very small pressure 
is required to lift the bottom clack and fill the pump with water. 
When ball clacks are used for pumps the weight of the valve is so 
great in proportion to the area exposed for the feed-water to act 
upon, that the pump does not get a sufficient supply, and hence the 
difficulty of pumping hot water at high speed, as of course the 
vacuum formed by the plunger is but very slight. The clacks have 
twisted wings or guides, and turn by the action of the water par- 
tially round at every stroke, and wear the flat seats very evenly, and 
of course keep perfectly tight. A very large area of surface is given 
for the ohms 4 the object of which is to prevent the clack striking 
the guard too hard, as with the proportion given in these pumps 
two metals never come into absolute contact, the force required 
to drive out the volume of water between the two sauivens bane 
sufficient to arrest the motion of the valve. This is proved to be 
the case, as in many instances in pumps that have been working 
upwards of two years the head of the clack is found to be dis- 
coloured, and with the turning marks remaining in. The air vessel, 
also forming part of the pump, and in i diat tion with 
the clack, acts to take off percussion. It is the practice to open 
the feed valves to these pumps to such a position as will supply 
the boiler under ordinary circumstances. When the oy is 
required to be put out of action, a waste water cock on the foot. 
plate is opened, and the water escapes from the pump back into 
the tank, or rather into the steam occupying the upper part of the 
tank, thus forming an injection condenser, and heating up very 
rapidly. Thedelivery pipe to the boiler is made small, and is found to 
be sufficient for the p On the suction pipe of these pumps there 
is a small snifting clack, to admit air, so that the pump is supplied 
with as much water as is found necessary for the boiler, and it Alls 
the remainder of the working barrel with air, which is forced along 
with the water into the boiler, still further tending to take off 
percussion. The pump rams are steel, secured direct into the 
slide block, and are in this position found to work with very little 
wear. In practice, one pump is more than sufficient to supply the 
boiler, although two pumps are provided. The cylinders are 
2ft. 2in. centre to centre, the di ween valve faces being 
4}in. It has always been a difficult matter to get large cylinders 
in the narrow space between the wheels of inside framed engines, 
having due consideration to the length of ing, &c.,‘as when the 
cylinders are brought close together, to give a wide bearing to the 
axles, the exhaust is choked. Any arrangement to place the valves 
in other than a vertical position between the cylinders has always 
involved more or less <a in the gear. In these engines 
the difficulty is got over in the following way. The steam 
ports are divi into two sets—the upper and the lower— 
the valves, however, extending from the top to the bottom. 
The steam escaping from the two lower ports passes through 
a belt round the cylinder, and joins the exhaust from the 
upper ports near the root of the blast pipe. In this engine, 
part of the steam also passes up through the side pipes, each 3in. 
diameter, into the tanks. The steam supply pipes are double, one 
going into the back of the steam chest on the one side, and the 
other into the front of the steam chest on the other side, thus 
avoiding complicated passages which are sometimes made to con- 
nect the ends of the steam chests together. The slide valves have 
fin. of lap outside and jin. lap inside, with fin. lead ; they are 
provided with flanges on their lower edges, which slide upon the 
raised surfaces D inn for them, and which prevent them 
downwards and putting the edges of the ports out of line, as is 
the case with the old construction of valve. The cylinders are cast 
with the inside cover, brackets for motion bars, boxes, X&c, 
all solid, doing away with a considerable amount of fitting and 
joints. Instead of bolts to hold the cylinders together at the 
junction of the valve spindle stuffing boxes, a wrought iron hoop 
carefully slotted and finished, is shrunk on, making a very strong 
jib. The brackets for the ——— spring, and the pipe for 
the sand box, are also cast along with the cylinders, The centres of 
the valve face are moved forward from the centre of the cylinders 
until the cubical capacity of the cylinders and steam port at the 
point of cut off in ordinary working gear is the same at both ends 
of the cylinders, namely, the centre of the valve face is moved 
forward ljin., thus adding 1fin. to the length of the back > 
and taking 1jin. from the length of the front port, the area of the 
steam port at this length being just sufficient to compensate for 








the angle of the connecting rod at the point of cut off, and giving’ 


@ very even strain upon the crank. When planing these cylinders, 

on the flanges where they come together, a tongue is left on the 

one cylinder and a corresponding groove on the other, at the bottom 

of the steam chest ; the parallelism of the cylinders is thus per- 

manently secured, a good joint, The slide 

are cast iron of C-section, their front ends are bolted to pro- 
cylinders and back 





face, with a recess in the centre round the line of the studs, which 
face makes an excellent joint, and is left perfectly steam-tight 
from a omaring tool. The cylinder covers and steam chest covers 
are cast hollow, having air spaces to prevent the escape of heat, the 
outsides of which are again covered with a piece of wrought iron 
made to the proper form, and which covers the nuts, &c. eeping 
them clean, and preventing the condensation of steam. The si 
piston rods have crossheads solid with them ; the piston, which is 
gun-metal, is taken off the rod for the renewal of the rings, or 
on examination. This is readily done by unscrewing the brass nut 
whilst the piston is warm, when, because of the steep cone in the 
piston, it easily leaves the rod. The piston rods are made of 
special gun steel by Vickers and Co., and of such quality that the 
can be extended 25 per cent. in length, can be doubled up close, cold, 
without fracture, and have a tensile strength of 28 to 30 tons per 
squareinch. The connecting rod—6ft. 6in. centre to centre—is, as 
already sguiloned ponaliy esigned for being finished by machinery, 
The small end is held by a single cotter, which takes the whole of 
the work, and a bolt which holds the ends of the strap firmly down 
to the rod, but which does not take any part of the longitudinal 
straio, The big end brasses are bored and turned as simple con- 
centric rings, and are prevented from moving out of their p by 
the two main bolts, These brasses being made, together with the 
whole of the rods, to gauge, can be prepared in quantities for vse, 
and, when required, can go up into their place without the 
assistance of a file. Holes are drilled in the principal bolts to 
reduce the sectional area approximately to that at the bottom 
of the thread, rendering them uniformly elastic. No check 
nuts are w The side rods are forged solid with the oil 
cups, and are bored out to receive plain cylindrical bushes of - 
metal, which are retained in their position by a tapered pin, which 
is forced down and retained in its position by a set screw which is 
pinched firmly down on the top of it. The ends of these side rods 
are case-hardened, and the bushes are forced in by hydraulic pres- 
sure. The crank pins are of iron, case-hardened and ground up to 
a true surface. Many of these pins have been working for upwards 
of four years, and the bushes are a good fit still. The eccentrics are 
both cast in two pieces, and fastened together by screws. No keys are 
used, The sheaves are driven by a projecting claw which takes over 
the edge of the crank arm ; special value is attributed to the avoid- 
ance of key seats and notches in a crank shaft. This method of 
driving the eccentrics insures their always being accurately 
ea mg in position. The holes or recesses left for the screw 
eads are after fixing run up with patent metal, thus pre- 
venting the screws working loose, and assisting the lubri- 
cation of the eccentric strap. The eccentric straps are 
cast iron, made sufficiently strong to retain their circular form 
when the strain of the valve is upon them. The bolts are placed 
as close as possible to the eccentric, and are made very long and 
elastic. The points of the strap at the joints are projected out- 
wards to form cantilevers, and thus still further to assist in stiffen- 
ing the strap against distortion. The effect of this arrangement 
is that the wear of the eccentric straps has almost entirely 
vanished. Many straps are now running which have been te | 
aeepeiy weetess of five years with the machine marks sti 
visible. e surface between the strap and the eccentric sheave 
being so large, in proportion to the load placed upon it, enables a 
film of oil to remain between the two keeping 
them entirely separate. None of these cast iron eccentric 
straps have yet been let together. If the value of cast iron for 
eccentric straps and slide bars was better known, the material 
would be more appreciated. The axle-box flanges are projected 
u so as to entirely close the side of the horn- 
block, and thus prevent dirt and foreign matter from 
finding its way into the working surface, and also keep the axle 
boxes perfectly upright ; the axle brasses are made of a square form 
on the outside, and project downwards to a considerable dis- 
tance ‘below the centre of the axle, so as to be prevented from 
clinging to the journal by the keeper, which fits up between the 
points of the brass. The brasses are made to rest upon a narrow 
edge at the centre only, and are free to work, so as to follow the 
inclination of the axle when thrown off the level by any i - 
larity on the road, This is found to answer very well, the deoaiee 
surface along the centre of the brass being about lin. wide. The 
springs are made by preference of mild steel, so soft that they wil) 
not break ; the centre springs have a greater length than those at 
the end of the engine, thus approximating more nearly to the four- 
wheeled vehicle, and preventing oscillation by pivoting on the 
centre pair of wheels, The crank shaft is of Naylor-Vickers steel, 
carefully annealed after the webs have been slotted up. The wheels 
are forged solid, of the best scrap iron, and crank bossed ; the spokes 
brought together in the centre and bosses made by washers welded 
on the same, and with ends made solid with the rim of the wheel, 
the wheel being keyed on to the axles before the tires are shrunk 
on, «chetiresare Kruppsteel, having a projecting lipfitted to the side 
of the rim of the wheel and secured by screws. The counter-weights 
are forged solid with the wheel. Contrary to the usual practice in 
this country, the outside cranks are in the same centre line, and on 
the same side of the axle as the inside cranks, A little consideration 
will show that when the outside crank —_ in opposition to the 
inside crank, the force upon the driving axle box ca’ by the piston 
is double that upon the trailing axle box, and also that when the 
force upon the driving axle box moves it forward, before the strain 
can be transmitted through the outside rod to the leading and 
trailing axle boxes, it must move backwards, thus having to take 
up the slack and wear of all the joints. This contrary motion 
wears out the tire of the driving axle in certain places, and causes 
a great amount of cross strain and wear which is unn % 
In the plan adopted in this engine, the force is applied to move the 
driving axle forward, and at the same time and in the same direc- 
tion to move the leading and trailing axle forward; and, therefore, 
there is no cross motion and the wear is very uniform, Express 
engines which have run 150,000 miles have entered the shops for 
other repairs, with the tool marks plainly visible on the face of the 
axle-box guides, and with their axle-boxes so good a fit as not to 
require adjusting. With respect to the men tage a it may be 
mentioned that the centre lines are so struck that when the engine 
is in the best working position, the whole of the levers will oscil- 
late to an equal distance on each side of their several centres, 
thus producing the smallest possible amount of distortion. The 
expansion and lifting links are forged from the best Yorkshire 
iron and thoroughly case hardened in all the working parts, 
The reversing handle and rod are wrought iron finished brigh 
and case hardened. The regulator is made upon a plan 
by Messrs. Sharp and Co. for many years, and differs only in having 
a much r centre pivot. This, however, produces a much more 
even wear in the surface, as the difference between the inner and 
outer rings is so slight that the wear is practical: 
practice these valves remain almost absolutel, 
relieved at the back with a small cast iron valve having an area of 4 
square inches of opening, > ve having an area of 10 square 
inches. The safety valves, ’ patent, are 2hin. diameter, 
lever llin, total length, and 3in, from fulcrum to valve. These 
valves act with great certainty, and are sufficient to relieve the 
boiler under any circumstances, It is found in practice that a 
short lever with a long spring gives a better result with even a 
smaller valve than the old-fashioned long lever, large valve, and 
short spring balance, There is a peculiarity in the ment of 
the stuffing box and ting handle. The stuffing box is made of 
brass, having a projection passing into the boiler, and is fitted with 
a spindle, also of brass, having a socket cast upon that end which 
is inside the boiler. This socket has a square hole to take on the 
end of the regulator rod, and a collar to fit against the end of the 
stuffing box, where it works like a valve, it being held up 
surface by the steam and free to adapt itself to a 








pressure, 
line with the stuffing box by the universal joint forward of 
These 


steam-tight 
manatee’ the 
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boxes give no trouble, as packing 
a year or two at a time. The 
motion of the valve, when closed 
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are cast w the regulator head itself, thus avoiding 
= ly Paes Be. yo the front of the fire-box. staying the 
root of the fire-box, first a frame of iron is placed round the fire-box 
in exactly the same position as will subesquently be taken by the shell 
of the boiler, Notches are made in one edge of this frame to hold 
the end of a mandril, which has a small tact piece projecting from 
the end to pass into the hole to be afterwards occupied by the stay. 
A smaller mandril, but with a hole in its centre, is held on the 
inside of the fire-box, being guided by the tail piece of the outer 
one toa right line. ese mandrils are then struck with a hammer 
and they readily set the plate, the one edge in and the other out, 
80 as to it after Somes the collar on the ‘ey € and its nut on 
the inside, to have a fair bearing. This is easily done, and not one 
stay fitted in this way has been known to break, notwithstanding that 
several fire-boxes have been run so short of water as to melt the 
lead plugs. The crown of the fire-box is lowest at the end furthest 
away from the tubes. This allows a greater amount of water to 
cover the plate where the fire impinges with the greatest force, 
‘The sides of the box also slope in , offering a very good form 
for the escape of the steam formed upon the plate. The tube plate 
is flanged wider than the back plate of the fire-box to permit the 
full complement of tube, and a part of the fire-box plate in the imme- 
diate neighbourhood is dished back to allow the tubes to be feruled, 
but the other = of the fire-box is left straight, giving a very wide 
water space. The back end of the boiler is supported above the fire- 
box by palm stays which are securely rivetted to the outer shell, and 
also rivetted by countersunk rivets to the back-plate. The boiler 
plates are bent toa perfect circle, and have butt-straps on the inside 
as well as on the outside, the inside and outside straps bein 
countersunk nearly through so as to shorten the parallel portion o 
the rivet and to secure a good fit, as the rivets are driven in to 
the countersunks by flogging hammers, and are ae much 
more closely home than could be done by ordinary hand or steam 
rivet work. An angle iron ring secures the front tube plate to the 
boiler shell. There is also an inner angle iron, of the same 
section as the ring, at the upper portion of the inside to 
further support this plate and do away with longitudinal 
stays. The sides an | of the fire-box shell are in one 
plate, extending from the foundation ring on one side over to 
the foundation ring on the other side. The whole of the 
seams are double rivetted except the circular ones of barrel and 
vertical seams of fire-box, the lap of plate being 24in.; diameter of 
rivets jin., outside pitch of same centre to centre Ijin. The 
angle iron ring, forming the manhole, has a butt-strap welded to 
its flange, so that the ring is very much r than those 
generally woe by locomotive makers, it being of such thickness 
as brings up the sectional area of metal across.the manhole to be 
slightly in excess of the solid plate, so that the manhole is absolutely 
the stro place in the boiler. 

Steam —The trains working in the metropolitan district 
have to deal with sharp inclines and with frequent 4,» at 
signals and stations. At the same time it is necessary, in conse- 
eg of the crowded state of the lines, to move expeditiously. 

is, however, can pew hey safely done when the engine is provided 
with very powerful es that will act promptly, so that the trains 
may be + at any point where the driver may be called upon 
to do so, e engines are provided with a brake consisting of one 
large brake block placed in front of each wheel somewhat below 
the centre, attached ther by cross rods at the bottom, to the 
end of which and outside the wheels are attached two continuous 
rods, with other short rods at the back extending to two short levers 
on the weigh shafs placed across the engine behind the fire-box. 
To this weigh shaft are attached two levers, the one connected 
with a screw for the hand brake—having slotted links to 
permit the motion of the lever ind ent of the screw 
if necessary—the other attached to the piston of a steam 
cylinder which is bolted directly under the foot-plate in a vertical 
a This cylinder is 9}in. in diameter, and has a stroke of 

in. and the weight of its piston is sufficient when the steam is 

taken off to force the brake-blocks away from the wheels. This 
ae is controlled by a 3-way valve placed upon the front of the 

iler, having a lever Mae conveniently arranged for the driver to 
operate. By turning the lever in one direction the steam is 

mitted below the piston, and by turning the lever in the other 
direction the steam is allowed to escape from below the 
back into the tank or tender. By a judicious movement of this 
handle the brake may be modified in its action from ae 
touching the wheels, up to a pressure of about 2 tons on eac' 
brake block, which is found to be nearly sufficient, but not quite, to 
skid the wheels. The bottom of this cylinder is also provi 
with an inverted valve about 4in. diameter which falls by its own 
gravity and remains open, allowing the water to escape from the 
y inder entirely, being placed a little lower than the bottom of 
the cylinder, thus keeping it drained and dry. Immediately the 
steam is admitted, a dight puff escapes through this valve, which 
at once closes, thus acting very efficiently to keep this cylinder 
dry. Before the brake was extensively applied, a series of experi- 
ments were made, the results of which were as follows :— 


Brake Experiments. 
Tank Engine Brake applied to six wheels. 
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Engine, 38 tons ; train, 70 tons. 

With a passenger train, when the engine brake power—steam 
brake in the hands of the driver, and hand brake in the hands of 
the fireman—is applied to all the wheels of the engine and tender, 
it can be stopped in the same number of seconds as would repre- 
sent the s in miles per hour ; thus, a train travelling at 40 miles 
per hour could be stopped, by the application of the steam brake 
and hand brake, and without the assistance of the guards, in forty 
seconds, and this when the weight of the engine represents one- 
third of the gross weight of the train. 

Workmanship.—In nine Se boiler, all the edges of the 
plates are planed, all rivet holes ed, and rivets for boiler barrel 
snapp Both covering and boiler plates are well heated before 
bending. ‘the barrel plates are first bent truly cylindrical to the 
required diameter, then fitted one into the other and strapped 
together temporarily, and in this position the holes for the rivets 
are drilled, both for the circular and longitudinal seams ; they are 
then taken asunder and all burrs carefully filed off, after which 
they are placed together and rivetted up. When the boiler is 
re-fitted and finished ready for the tubes, the circular seams of the 
lower half of the boiler circumference are covered over on the 
inside with a thick layer of red lead putty. This is covered 


again 
by a strip, about 4in, wide, of thin closed down to exactly 
fit the boiler plates, and which is held in position by a few jin. 





screws, The object of this is to prevent rust attacking the rivetted 
joints, Extreme care is taken that the rivets are not over- 

eated, and when ri , that the sets do not bite the plates. 
The angle iron ring on the front plate of the barrel is turned inside 
and out, and then shrunk on to the barrel and the holes drilled 
with the tube plate and barrel brought close together. In flanging 
the plates, wood mallets are employed. The whole of the joints, 
cylinders, steam chest, steam pipes, exhaust pipe, dome, top clack 
box, pump connections, whistle, and all the foot-plate boiler 
fittings, are, without one exception, from a scraping tool, and are 
fitted without red lead, or any kind of cement other than a little 
oil to prevent rust, 

heel base.—15ft. 3in. 

Weight in working order,—Leading wheels, 13 tons 10 cwt.; 
driving wheels, 14 tons; trailing wheels, 13 tons 6 cwt.; total, 
40 tons 16 cwt. 

Pn capacity of tanks, 980 gallons; coal capacity of bunker, 
owt, 
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Quality-court, Chancery-lane, London.—A communication from John 
B. Sammis and George W. Hayes, New York, U.S 

1193. Improvements in WHEEL or ROLLER SKATES, William Robert Lake, 
Southampton-buildings, London.—A communication from Cyrus W. 
Saladee, Walcott ville, oe U.S. 


ay 





in the of HorsesHoes by machinery, 
William Lioyd ¥ Wise, iGuiestan alam been, Adelphi, London.—A com- 
munication from James A. Burden, Troy, Rensselaer, New York, U.S. 
1196. Improvements in Lamps, Henry Edward Newton, Chancery-lane, 
—A communication from Leverett Homer Olmsted, Brooklyn, 
New York, U.S.—26th March, 1877. 
1197. Improvements in aaa for Horstrxc or Haviinc, David 
Sherrit, Aberdeen, N 
1199. Improvements in wna in connection with Sewma Macurves, Edwin 
Brownson, Ashton-under-Lyne, cashire. 
1200. Improvements in pm ee be for SuPPorTiNG the Wrxpows of Doors 
of Lanpavs and other carriages of col ction, William Samuel 


» Goswell- road, London. 
1202. I "y for t facture of WELDED and 
— WrovcHt a steel, _and other metal tubes, Edward Peyton 
Warwickshire. 





and Thomas - 
2204. eet in PIPEs oa Tvuses for Smoxrne, William Hannaford, 


1205. Improvements int the construction and laying of Woop Pavement, 
which i b a new method of constructing and laying 
tram rails, Samuel Robinson, Westland-row, Dublin, Ireland. 
1206. Improvements in apparatus for Mrxtno oe hes Sus- 
stances, Henry Faija, Great Queen-street, Westm 
1207. Improvements in apparatus or means for = —t BETWEEN 
the Passencprs and the Grarps and Enore-privers of RatLway 
Tratrns, John James Hall, Datchet, Buckinghamshire. 
1209. Improvements in Jorm1Nnc TocErHER the Enns of Pires and TUBES, 
——— Verstraeten, Brussels, 
in 








Belgium. 
'y or apparatus for Srrercurne Fasrics, 
-lane, London.—A communication 
from Alfred Francois Lacassaigne, 

1211. Improvements in ENvELoPEs or Bacs for postal and other uses, 

Alexander Melville Clark, Chancery-lane, London.—A communication 
+ from Roderick Chrysler Carter, Kingston, Frontenac, Ontario, Canada. 

1212. Improvements in the Rowsixnc Gear of Traction ENGINEs, 
Emmanuel Joseph Albo de Bernalés, Brixton, Surrey. 

1213. I its in the facture of Ice and Syow into blocks, 
aigha, and other forms, and in machinery employed therein, James 
Henderson, Truro, Cornwall. 

124 Improvements in Smears and Scrssors, George Henry Taylor, 





1915. Invprovements in RerriGERaTors or PorTABLE Ice Sares, Joseph 
William Froud, Chandos-street, Strand, London. 
1216. Improvements in Coat Boxes, Clement Sims, St. Martin’s-lane, 


1217. An improved mode and means of PreveNtryc Dravents or the 
ingress of dust or rain underneath doors, James Cowan Morton, Govan, 


shire, } 
1218. Improvements in Borries for containing aérated, fermented, and 
other liquids, Hector Aylesbury, Gloucester. —27th March, 1877. 
ame. Improvements in Uritisinc Resrpvat and other Oxipss of Iron, 
ohn Heath th Bald, Hebburn-on-Tyne, Durham. 
1958 in tome apparatus for Carsurettine Licutrno Gas, Charles 
Amédée Sirie, Paris. 
1225. Improvements in Anrmat Traps, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Josiah Martin, 
Palestine, Texas, U.S. 
1227. Improvements in machinery for CLteanino Casks, Herbert John 
Had Strand, Westminster.—A communication from Carl Pohl, 


Dresden, Germany. 
1229. Tanpoovelbemte in the construction of Friction Covetics, John 
More Mewburn, Fieet-s eet-street, London. ~~. communication from 
omas Aldridge ~c t, U. 


t Weston, 
185, oo Wasnine and CLEANSING ComPounp or Soap, Thomas 
Waller, Fish-street-hill, London. 

1237. ———s in Locomotive CarRi4GEs for tramways or common 
roads, William Dundas Scott-Moncrieff, Glasgow, Lanarkshire, N.B. 
1239. Improvements in apparatus for ‘SUPPORTING Porrery Ware in 

Kiiws and Ovens, and in the means whereby the same are produced or 
ias Leak, Longton, Staffordshire, and John Edwards, Fenton, 
Staffo: 


1241. improvements in Trees for railway wheels, and in the method of 
applying the said improvements, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Wilhelm Schmidt, Heidel- 
berg, Germany, and Francois Gittens, Antwerp, Belgium.—28th March, 
1 


1233. Improvements in a tus appertaining to Wixcnes, Cranes, and 
other ig mi ‘ism, Dent Priestman and Samuel 
Priestman, Kingston-upon-Hull, Yorkshire. 


Inventions Preigces. x. Six Months on the Deposit of 
Specifications. 

1309. A new or Seemed Hypraviic Press for separating the water 
and other liquids from solid matters in suspension therein, Henri 
Adrien Bonneville, Piccadilly, London.—A communicatin from Jules 
jaieetion Boulouvard, Marseilles, France.—4th April, 1877. 

vements fin REEINING Suear, Franz Otto Matthiessen, 
enn New York, U.S.—5th April, 1877. 
Dexter Harrington Chamberlain, 








1347. Improvements in "Loom SHUTTLEs, 
Boston, U.8.—6th April, 1877. 

= Anew and improvement in Trunks or PACKING-CASEs or 

ther articles of like character, William Strobridge Soule and John 
Shot, Massachusetts, U.S.—6th April, 1877. 

1850. Improvements in Rovinc Twisters, Sydney Pittf, Sutton, Surrey. 
—A communication from John Samuel Kirks, Chester, ‘Delaware, Penn- 
sylvania, U.S.—6th April, 1877. 

1354. Improvements in Srencu-tTraps, William Robert Lake, South- 
ampton-buildings, London.—A communication from John H. Mackie, 

Oakland, California, U.S.—6th April, 1877. 

1387. Improvements in Etecrric Apparatus for actuating railway 
brakes, which improvements are applicable to other automatic 
actuated by steam. com air, vacuum, < = power, Francois 
Ferdinand Augus.< Achard, Paris. sth April, 18 

1388. Improvements in the means and ap) th for Ratsine and 
Lowerinc Onsects in Mixes and other | ties, Charles Denton Abel, 
Southampton-buildings, Chancery-lane, London.—A communication 
from Zalma Blanchet, Epinac, Saone-et-Loire, France.—9th April, 1877. 





Patents on which the Stamp Duty of £50 has been Paid. 


124L. 7 P.LovcHine, Jobn Greenslade, Taunton, Somerset.—l0th 
April, 1874. 
1237. Rooms Sienas, George William Beynon, Strand, London. —9th 
April, 187: 
1246. reeds for Structurat Purposes, Philip Brannon, Parliament- 
London.—10th April, 1874. 
1291. Dresstxc LeatHer, William Morgan-Brown, Southampton-build- 


ings, London.—15th April, 1874. 
1328 Weravinc Looms, Fell, sen., and John Fell, jun., Blackburn. 
ae April, 1874, 


1832, Compressine Air, &c., William Johnson, Lincoln’s-inn-fields, Lon- 
don.—17th April, 1874. 
1522, Sranais, Brakes, &c., Richard David Sanders, Great Missenden, 
Buceks.—30th April, 1874. 
1662. Rerininc Leap, &c., Gustave Luce, Marseilles, France.—llth May, 
18 


74. 
1256. Pumps, Thomas Suffield, Bermondsey, Surrey.—ilth April, 1874. 
1819. Trap Twisters, Jesse Lumb, 5 a mane —16th April, 1874. 
1122. Furnace Bars, John Dodge, don-) m, and Thomas 
Edghill Coles, Blackfriars, ae March, 1874. 
1268. Dousiixe Frames, &c., Thomas Unsworth, Manchester.—13th April, 
1874. 
1287. Gas, David Hulett, High 5 nervraed and Samuel Chandler, South- 


1516. Tosacco, &c., John William Gibson, Dundalk, James Patrick, 
Kennedy, an Alexander Prior, Cavan.—30th April, 1874. 
ve SN pert geen ee &c., Charles James Appleby, Southwark, Lon- 
14 74. 
AAS, Panne, Charles James Appleby, Southwark, London.—1l4th April, 


1874. 
ry gee Sacks, William Mitchell, Brandon, Suffolk,--15¢tk April, 


1907, Somansxe 8 Sienaxs, &c., Charles William Siemens, Westminster. 

_ 1s74. 

a Corset Fasrrensrs, John Jenkin Clarke, Birmingham.—22nd April, 

142. Ltsaicatixe Vaty Es, David Jones, Millburn, Inverness.—2ith 
April, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 
» ay Alexander Hcrace Brandon, Rue Gaillon, Paris.—9th April, 


rr. - CN James Howard, Bedford.—12th April, 1870. 

1086. Motive Power, Robert Mudge Marchant, Torrington-square, Lon- 
don.—13th April, 1870. 

1849. Giazep Structures, William Edgcumbe Rendle, Cayendish-square, 
London.—11th May, 1870. 

200s. } Poarane Suirs’ Borroms, &c., William Jesty, Gosport.—14th April, 


noe ~~ a Rocks, &c., William Robert Lake, Southampton-buildings, 
London.—l4th Aprit, 1870. 





Notices of Intention to Proceed with Patents. 


$992. Derercents, &c., Carl Friedrich Claus, Great St. Helen's, London, 
and Arthur Edward’ Gilbert Lowndes, Queen Anne’s-gate, London.— 

ant® b Ovteten, 3 1876. 
9. LTs and N Joseph He: Betteley, Fenchurch-street, London. 
wine a a 

4684. Sewine MACHINES, William Philipson, Bolton-le-Moors. 

4687. Stzam Enauves, Walter Lees, Sowerby Bridge, York. 

4689. Gratnixe Woop, &c., William Pearson, Bethnal Green, London,—A 

communication from J. R. Cross.-- 4th December, 1876. 

ae 7 Power Enaine, Thomas Charles Boutet, Paris.—5th Decem- 
T, 876. 

4712. ‘Maxouss0 Macutnss, &c., Louis Sleeman Webb, Middlesbrough- 

on- 

4714. Tracrion Enoixes, Joseph Ruston, Lincoln. 

4716. Bepsteaps, &c., Edward Brown, Birmingham. 

4723. Srreer TRAMWAYS, Augustus Oswald Schenk, Newcastle-upon- 

Tyne.—6th December, 1876. 

4727. TIGHTENING WIRE Ror, &c., Joseph Heydon, Coventry. 

4733, se Rots of TOBAcco, James Milne and William Rattray, 


Aberdee: 
4738. eon saat Cars, &c,, Thomas Green, William Turton, and John 
Walker, Leeds. 


4744. AssorTING Corns, Felix Alexander Nicolaus md Hamburgh. 

4747. LavaTorizs, W! Newall Johnson, Timper! 

4748. SpuypLes and Bossins, William Robert Lake, a build- 
ae London.—A communication from Jeremiah Essex.—7th December, 


4760. Suuntine Carriaces, &c., David Forbes, Glasgow. 

4763. Raitway Brakes, Salvatore Garau, Southampton-buildings, Lon- 
don.—8th December, 1876. 

4768, Donisuise the IxrLaumaniiry of Woop, George Ross McKenzie, 


Glasgow. 
on. iamensane Brrr, &c., Luke Brook, Manchester.—9th December, 


4784. Stzam Pumps, John Cameron, Salford. 

4789. Srowine away Cortoy, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from Maurice Joseph Walsh 

4792. Maxine Bricks, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London. wha communication from Andrew Jackson Haws.— 

11th December, 1876. 

4799. Spruso Morors, Roland Rhett, Baltimore, U.S. 

4801. ParsLie. Vices, Robert Reuton, Sheffield. 

4805. Execrric Licutinc Apparatus, Richard Werdermann, Princes- 

street, Surrey.—12th December, 1876. 

4810. Braces, John Henry Brierley, Aldermanbury, London. 

4816. OPeN«we VaLves, &c., Thomas Howard Blamires, Huddersfield. —13th 

December, 1876. 

4829. Sarety VALY £8, Carl Friedrich Heinrich Bolle, Manchester. 

4838. TooTrHep GEarino, James Gee, Manchester. 

4844. ConTROLLinxc Liquips, Frederick Phillip Preston, John Theodore 

Prestige, and Edwin James Preston, Deptford, Kent.—l4th Deceinber, 


876. 
4849. Preventive Escape of Sparks, Sverrer Hakon Lundh, Southamp- 
ton-buildings, London,—15th December, 1876. 
4877. Cottectine Cuarr Resipus, Robert Bridges, North Berwick.—18th 
December, 1876. 
4898. Lyp1a-RUBBER Tires, James Leigh and William Henry McDowell, 
Manchester. —19th December, 1876. 
4971. Lyxstanps, &c., Emile Gaspard Guerin, Paris.—23rd December , 1876. 
5036. CLEARING Yarns, George Harwood, Jobn Bolton Scholes, and 
Edward Roocroft, Bolton.—29th December, 1876 
1. : aie Havtine, &c., James Taylor, Mark-lane, London.—lst 
‘anuary, li 
* ar Lanta, David Poznainski, Seven Dials,'London.—2nd January, 


166. ene “BRICKS and Tubes, Henry Baggeley, Kensington, London.—12th 
January, 1877. 
9 masa Swine Doors, &c., Lazarus Threlfall, Colne,—18th January, 


st _Morivs Power Enaixes, Dugald Clerk, Glasgow.—l9th January, 
877. 

455 Bares, Henry Percy Holt and William Denison, Leeds.—2nd Feb- 

rua 

550. LAMP Bouryers, Thomas Rowatt, jun., London.—8th February, 1877. 

598. CLeanrnc Wuxat, James Robinson, Our le. —A communication from 

Mads Petersen.—13th Februar: , 1877. 

608. Fastenine Sares, &., enry Sch 

London.—1l4th February, 1877. 

720. Cooxine Eocs, George Heratio Jones, Bloomsbury, London. 

725. Composition ALLoys, Charles Denton Abel, South buildi 

pea communication from Frank Raymond. —22nd February, 

1 

764. Sream Exoives, Edward Wood, Bolton. 

776. ScREENING SEEDS, Thomas Frederick Stidolph, Woodbridge, George 

Henry Aggio, Colchester, and George Frederick Stidolph, Woodbridge, 

—24th February, 1877. 

783. BRUSHES, &e., Auguste Marie Gustave de Mont and Jean Victor Gane, 

Paris. —26th February 1877. 

790. Wixpixc Yary, ye John Boyd and Thomas Alexander Boyd, 

Shettleston.—27th February, 1877. 

827. Freezine Liquips, Grosvenor du Vallon and Jules Csete, Birming- 

ham.—lst March, 1877. 

851. Execrric TeLecrapus, Ferdinando Tommasi, Paris.—2nd March, 


Vi 





South 


nail 
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‘. 
m.. age Steam Encines, James Apperly, Stroud, Gloucester.—3rd 
larch, 1877. 
895. AuTOGRAPHIC PaRinTiNG, Josiah Pumphrey, anlage. 
904. ProvectTiLes, Robert Hadfield, Sheffield.—6th March, 1 
936. MARINE ENGINE Governors, J ohn George Herbert Batchelor, Cardiff. 
—8th March, 1877. 
. Borrie STOPPERS, Theophile Bresson, Junas, Gard, Fran 
March, 1877. 
985. Raisisc Sunken Su1ps, Josiah Latimir Clark and John Standfield, 
Westminster.—12th March, 1877. 
ag fF ata Lanterns, John Knight Stead, London.—l6th March, 


1089. mae Boxes, Robert Hadfield, Sheffield.—17th March, 1877. 

1110, Steam Cags, &e., Thomas Robertson, jun., and ‘Alexander Hender- 
son, Glasgow.— 20th "March, 1877. 

1112. War Suips, &., Francis Wentworth Brewster, Halstead.—21st 
March, 1877. 

1132. Opentxa Tixs, Rufus Herbert Rose, Southampton-buildings, Lon- 
don.— 22nd March, 1877. 

1194. Horsesnogs, William Lloyd Wise, Adelphi, Lonéon.—A communi- 
cation from James A. Burden. —26th March 1877. 

1262. —— Ttpes, Edward Peyton and ‘Thomas Bourne, Bordesley, 


Warwi 

1215. Ice Sares, Joseph William Froud, Strand, London. 

1216. CoaL Boxss, ent Sims, St. Martin’ s-lane, London. 

1217. Doors, &c., James Cowan Morton, Govan. —27th March, 1877. 

1219. Oxrpes of Inox, John Heath Bald, Hebburn-on-Tyne. 

1223. Carpurettinc Gas, Charles Amédé Sirié, Paris. 

1239. Kitws and Ovens, Elias Leak, Longton, and John Edwards, Fenton. 
—28th March, 1877. 

1338, REFINING Suoar, Franz Otto Matthiessen, New York.—5th April, 


ie. Escxrme Cane, William Strobridge Soule and John Sheriff, Massa- 
1350. ROVING-TWISTERS, Sydney br ye —A communication from 


ce. — 9th 


———— | 


ings, London.—A communication from Zulma Blanchet.—9th April, 





‘4 

rsons having an interest in opposing any one of such applications 
should leave partiodiars in writing of their objections to such pee at 
me office of the Commissioners of Patents within twenty-one days after 


List of Specifications published during the week ending 
14th April, 1877. 
2509*, dd ; SS76*, dd; 8047", Ad.; 2220, Od.; 2595, 6d.; 8151, 6d.; 8178 
6d.; 8205, 6d.; 3259, Sd.; 8803,” 6d.; 3328, 10d.; 
6d.; $406, 6d.; 3427, 6d.; 3446, 6c; 3457, 8d. 
6d.; 3486, 6d.; £489, 6d.; 3498, 6d.; 3494) 6 
6d.; 3500, 6d.; 3507, 6d.; 3510, 6d.; 3511, 
4d.; 3517) 6d.; 3520" 6d.: 8521, 6d.; 3522, 
Qd.} 8581, 6d.; 8584, 6d.; 3536, 6d.; 3537, 64. 9589, 6d ; 8540, 8d.; 
6d.; 3555, 6d.; $559, 6d.: 8560, 6d.; $562, 6d.; 3568, 6d.; 3571, 6d; 8575, 
6d.; 3579, 10d.; 8587, 2d.; 8589, 2d.; 599, 2d.; 3600, 2d.; 8601, 2d.; 3603, 
Qd.; 3610, 2d.; 3611, 9d; 3612, '2d.; 3613, 2d.; 3624, 4d,; 8675, 6d,; 4017, 
Gd.; 4087, 6d.; 4110,’ 4d,; 4140, 6d.; 4164, 6d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, H . 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, ‘Sou 
ampton-buildings, Chancery-lane, London, 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





3009. Tourner, J. Harrington.—Dated 26th July, 1876. 

This relates to a new lawn, floor, or table game to be called “ tournée,” 
Mallets and balls are used as in croquet, and in combination therewith 
certain points and standards are used, having an india-rubber cushion 
ring on their upper parts, which may be struck by the player's balls, and 
any desired angle of incidence and of deflection may be secured. 
$135. Cart-armMsanp Boxes, C. B. Firmstane.—Dated 8th August, 1876, 

The large end of the box is made to fit into a recess in the collar on 
the arm or axle, and the small end fits in a recess in the cap which is held 
on by a linch pin, the object being to keep dirt out of the box. 

3144, Weavine, B. Berry.—Dated 9th August, 1876. 

This relates to a otlf-actnig apparatus for lowering the piece beam as the 
weaving takes —, allowing for the lapping of the fabrics on to this 
as and enabling the lowering of the piece beam from the nipping sur- 

face of the driving or taking-up beam during the operations of arranging 
the ay igs and doing away with weights and levers hitherto used, 
usi lace thereof tubular sockets on the inside of the frames, in 
whic’ ~ of springs and rods. On the top of the rods are bearing caps. 
the bottom part of which bear on the springs, and the top being curved 
to fit the ends of the piece beam shafts. As the weaving proceeds, th 
weight of the fabrics forces the spring rods into their sockets, ieagiing 
the fabrics to the nipping surface of the driving or taking-up beam. 
3147. Eevuitisrium Biow-orr Cock, W. Bouker.—Dated 9th August, 

1876. 

The cock consists of a valve-box, at the lower part of which is a dis- 
charge opening and valve seating, the area of the seating of the valve 
upon which is much less than the area of the upper part of the valve r 
the box, the latter being closed from or opened to the atmosphere b 
small cock communicating with an annular space round the upper cy! in. 
drical tof the valve. When it is desired to blow off, the small cock is 
ee as its area is greater than that of the annular space, the 
sure above the valve becomes less than that below it, the valve then lifts 
and rapid blow-off takes place. 
ae Matinee on Seats, J. @. Tongue. —Dated 91h August, 

The this of public seats and benches, &c., are formed hollow, and 
with compartments closed with movable glass panels, in which the adver- 
tisements are placed or are delineated on them. A gas pipe and jet is 
arranged to illuminate the advertisement by night. 
$3164. Compressine Air, P. Brotherhood.—Dated 10th August, 1876. 

The air is compressed by successive stages in a machine consisting of 
two cylinders of different sizes provided with trunk pistons, both driven 
by one crosshead. The air enters that end of the large cylinder which is 
free of the trunk of the piston; in the return stroke of ‘the same piston 
the air is compressed one stage, and passes through a valve in the piston 
to the annular space round the trunk at the other side of the piston; by 
the next stroke this air is further compressed and passes to the top of 
the small cylinder, where it receives two succearive condensationa, and 
then passes through a coil pipe in a water tank enclosing the cylinders to 
a receiver. 

3187. Footsters axnp Bearinos, 
August, 1876. 

This relates to the application of agate for footsteps and a. 

ae for the toe of ventilators, weather vanes, &c., as well as 
nery, so as to render lubricants unnecessary. 
ai01. peers RE Generators, C. F. De Kierskowski.—Dated 12th Auguat, 


F. W. Follows and Bate.—Dated 12th 


The ‘Firat part of this has reference to generating fluid pressure by 
means of the explosive force of a mixture of coal gas and air in a series of 

cylinders, in which the pistons are single-acting, by the gas ignited by 
j ectricity, the descent of the pistons admitting a fresh supply of air A 
compression. The Second part refers to a mode of connecting a motor 
engine to a tram car or other vehicle, and working it by means of air 
compressed in the above manner. 
$194. Sees A, M. Clark.—Dated 12th August, 1876.—(Not proceeded 

with 

This consists, First, in the use of ferruginous cement, upon which is 
laid longitudinal T-iron sleepers supporting the rail. Secondly, the em- 
ployment of T-iron sleepers carrying rails, which are embedded in the 
oy ag. ; and, Thirdly, in the use of cross ties or tra ansoms, also of wide 

iron 
3197. Bicycies, W. Hillman.—Dated 12th August, 1876. 

This relates to a spring support to the seat made by coiling a steel bar 
so that the uppermost part extends horizontally across the “ backbone ” 
of the vehicle, and upon this part the seat is supported. It also consists 
in increasing the rigidity of the fork of the main wheel by means of 
stays and a strut, forming of the whole atruss. It also relates toa 
method of forming the boss of the wheel of two discs fitting upon the 
two conical portions of a separate axle. 

3197. Putiey Brocns; W. A. Comber.—Dated 14th August, 1876. 

This consists mainly in making a differential rope pulley block with 
one top and bottom sheave only, each of these being provided with deep 
grooves in which the rope winds over itself in several layers, thus gripping 
itself—the rope being so rove as to give differential speeds to the rising 
and descending parts of the coils. An arrangement is also described by 
which the ropes may be further automatically gripped. 

3202. Sprrat MeTatiic Banps, KR. Hall and 8. Priestly.—Dated 14th 

August, 1876. 

This relates to machinery for making continuous wire coils to be used 
in place of blind cords, &c. The machine consists of a pair of ts 
on a bed; between the poppets is stretched)a wire, upon which is a 
“rider,” which guides the coil wire, and the stretched wire turns and 
coils the fine wire upon itself, the rider moving with the increase in 
length of the coil. 

8203. Printinc TeLecrarus, G. M. Phelps.—Dated 14th August, 1876. 

This relates to an instrument for aes ona strip of paper, the 
operator at one end of the line controlling the ipetvement at the other, 
for which purpose the instrument must run in perfect synchronism, 
which is secured by a circular range of stationary electro-magnets and a 
range of revolving armatures. The commutators are sprin ita 
central revolving roller carried by the armature shaft; a eoremne on 
the same shaft regulates the electric current in the magnets. It further 
relates to mechanism for giving the type wheels rotation, and for arrest- 
ing the same and giving the impression on the paper. This wheel is 
revolved by friction, as is also a star wheel which is liberated by a magnet. 
Means for transmitting by a range of finger keys, electric pulsations in 
harmony with the revolving type wheels, and instruments connected 
b ted a. punching and preparation of ‘the strips of paper are also 


t, 1876. 
a ramrod or extractor, 
being so connected that 


$3206. Pisrois, 7. De Mouncie.—Dated 14th Aw 
This relates to a revolving cylinder pistol wit 
and with a retracting percussion lock, the 

they may be put together or taken apart ithout tools. By the 
trigger the hammer bridle is caused to rise, and be put into gear with a 
rack which is placed at the rear edge of the cylinder, which has a +4 
dency to a rotary motion, and places at each revolution a cartridge in 
front of the hammer. ‘A hat spring causes the covering of the co Ba to 
shoot out when it is cisen d from the ; the hammer bridle acts 

as a guide and causes the cylinder to revolve round the rod that carries 
it. Several matters of detail are also described. 


$209. Manvuracrure or Gas, L. A. L. B, P. De La Peyrouse.—Dated 15th 





John Samuel Kirks.—6th April, I 





wark, London.—14th April, 1874. 





1388. Raisinc and Lowerena, Charles Denton Abel, Southampton-build- 


August, 1876 
A single through retort or two retorts side by side and communicating 























appear 
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be used in accordance with this. If aningie retort is used a charge 


‘at starting is introduced into one half only of the retort, the gas produced 
tothe Ted off for the other end. When the greater part, of the volatile 
products of the coal have been driven off, the of rom 


end of the retort is cut off, and one at the opposite end opie: Coal is 
then introduced into the empty end of the retort, the vapours from this 

havin, peak, pod hrough the i d t and partially exhausted 
coal before y leave the retort. Here the new commences. 
When the ter part of the volatile products have been driven off from 
the second c! e, the first is withdrawn and a new one introduced, the 
vapours of which are caused to pass through the nearly exha second 
charge, and so on continuously, By the means above described the _ 
products are reduced to a minimum, and the gas increased in quantity 

nd quality. 
321 ~ Taba aye Srrec, W. Ireland.—Dated 15th August, 1876.—(Not pro- 
wit 


+ 

This relates to the treat t for cl ing, annealing, coating with 
metals, &c., and consists in the use of a bath of molten salt, so that iron 
and steel can be annealed, cleaned, or fitted to receive a coating of other 
metal according to the mode in which the bath is applied. 








$212. Detiverine Coat rrom Coury Soreens, A, M. Potter.—Dated 


15th August, 1876. 

This is for saving breakage of the coals as it falls from colliery screens 
into wagons, and consists fn a tray suspended just below the mouth of 
the flat of the screen by two chains, one being shorter than the 
other and having its lower end fixed to guides on the tray with pin holes 
therein, ce weights being hung on the other of the chains 
which run over pulleys. When a certain quantity of coal has passed on 
to the tray, and the latter descended as far as the pins in the guides at 
one side of the tray will permit, the other side of the tray descends, and 
so tips the coal off into the wagons at only the necessary few inches 
above the wagon, after which the tray automatically rises for another 


h 

3213. Asnestos Paper, &c., J. Wotherspoon.— Dated 15th August, 1876.— 
Void by reason of patentee having neglected to file specification in pur- 
suance of conditions of letters patent. 

The object is to make asbestos fibres cohere with greater tenacity, and 
to work easier in ge or millboard machines, than when made after the 
ordinary mode of making paper, and consists in the introduction of 
earthy salts, as tungstate of soda, into the fibre pulp. It also relates to 
the combination of vegetable fibres with asbestos. 
$217. Paixtinc Macuines, £. G, Brewer.—Dated 15th August, 1876. 

This relates to both cylinder and flat printing machines. The first 
cylinder is provided with a clip by which it draws the sheet of paper to 
be printed on and off the second cylinder which carries the engraved 
plate, the inking being effected by a series of rollers. A tus for 
wiping is provided which imitates handwork. The wiping is double in 
circular directions, the plate to be printed from is fixed on the cylinder, 
whereby it will be drawn in one direction, the t receive at their 
side a horizontal alternate motion, so that the double movement produces 
a motion in a curve similar to that produced by a skilful workman. The 
difficulty which attends the dirtyness of the wipers is overcome by using 
three or more wipers consisting of endless rag bands running over pulleys. 
The stroke or intermittent advance of the wipers is regulated by the 
stroke of an adjustable eccentric. 

3225. Sream Generators, G. W. D. Scott.—Dated 16th August, 1876. 

This relates to water-tube boilers, the tubes being placed at an angle of 
a few degrees from the horizontal, and consists mainly in the use of cir- 
culating tubes through the length of and placed near the upper part of 
the main tubes, which are hemispherical at the end farthest from the fire 
door, and not being in any way connected as hitherto with other tubes or 
pipes, but only rest in holes in a plate, they are relieved of all strain, and 
may expand and contract independently. 

3227. Parssure Gauces, 7. Baldwin and W. H. Bailey.—Dated 16th 
August, 1876. 

ists in the bination of a barometer with a pressure gauge 
ordinarily known as a vacuum gauge, so as to indicate the difference 
between the pressure of the atmosphere and that ina steam engine con- 
denser or other vessel. A sliding pressure scale is placed so that its zero 
may be made to coincide with the surface of the mercury in the barometer. 
The mercury in the tube ted with the d is then seen at 
sume distance below that in the barometer, and the difference may be 
read off in pounds per square inch of absolute pressure as existing in the 
condenser. The gauge is known as the “absolute vacuum.” 
es * ores J. Higgins and T. 8. Whitworth.—Dated 16th August, 
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This refers to patent No. 1697, 1868, and relates to doffing a) tus, 
and consists in a means of further aon copping rail by self-acting 
mechanism. A lever carrying a screw is vibrated by contact with a 
ens, ban , the screw being partly turned at each vibration, so that it 
gradually approaches a trigger, which, when liberated, throws a pair of 
wheels into gear, and by means of a cam the lever is turned upon its 
centre, and sg imparts an extra downward movement to the copping rail. 
It also relates to a method of adapting the bobbin to the spindle on ring 
and traveller frames. The top of the spindle is conical where it fits the 
bobbin, and the bottom of the latter itched to fit suitabl of 
the braid, so as to cause it to be driven positively. It further relates to 
cleaning throstle thread boards by means of a cleaner travelling continu- 
ously or intermittently on the board. 

3233. Napkin Rinos, A. Pyke.—Dated 17th August, 1876.—(Provisional 
protection not allowed.) 

This consists in a ring with an inserted miniature or name card holder 
to prevent one person having another's napkin. 
$234. Ventivatine Suirs, H. Stott.—Dated 17th August, 1876. 

This consists in connecting any part of the ship which it is desired to 
ventilate with an annular space formed round the chimney or uptake 
from the boilers by means of pi from those parts, the heat of the 
chimney causing a current through the pipes. The annular space is open 
at the top and closed otherwise except to the ventilating pipes. 
$240. Brercu-Loapinc SMAtt-irMs, 7. Bailey.—Dated 17th August, 





This relates to a combination for withdrawing the sliding bolt to un- 
fasten the barrels for re-loading, consisting of a hand lever on the under 
side of the yun, provided with a cylindrical block or head working in the 
body of the gun, an ecceutric projection or cam on the upper face of the 
said block working in a cross slot iu the sliding bolt. It further relates 
to an arrangement for lifting the hammer half cock on the withdrawal of 
the sliding bolt for opening the gun, consisting of a lifting rod working 
in a slot in the break off, and acted upon by being forced to rise up an 
incline in the rear end of the bolt, and so hold the hammer by yelling 

tits throat. It further relates to a method of fastening and un- 
fastening the “fore ends” of the barrels. 
3244. Broocuss, P. Wilson.—Dated 18th August, 1876, 

This consists in so fixing a tube toa brooch that when not used as a 
brooch and fastened by the pin. the tube covers pin and forms a stem and 
link by which the brooch may be worn as a pendant, 

3246. Srram Enoives, 4. C. Kirk.—Dated 18th August, 1876. 

This consists in fitting engines for vessels of war with an arrangement 
of valves by which compound engines may be made to work as non-com- 
pound engines at low pressures, and combining with this arrangement 
an independent circulating engine for obtaining a vacuum in the main 
engines; by these means ships of war may be got under way much sooner 
than usual after lighting the fires. 

3247. Fiasxs anp Stoppers, B. C. Scott.—Dated 18th August, 1876. 

This relates to a flask fitted with a stopper, the plugs of which form 
the taper plug of a cock or valve which may be partially turned to draw 
off the liquid. A ne catch is provided, so as to prevent the stopper 
unscrewing when he is turned. 
one pone Front anp Vest, J. W. Knight.—Dated 18th August, 

876. 


This seems to be a shirt with the tail cut off, s0 as to leave a front, 
sleeves, and vest. 

3254. Cuitivatina Lanp, W. H. Samson.—Dated 18th August, 1876, 

This refers to various methods of pulling cultivating implements across 
fields by steam. One method consists in mounting an engine, boiler, and 
windlass on the implement, and hauling in rope at one part of the wind- 
lass, and passing it out at the other, the rope being held at headlands by 
anchors. For obtaining geet power Mr. Samson ts several engi 
together by jointed coupling rods, as for working windlaases working an 
implement by a rope round the field running over anchor sheaves. 

. Borris Stoppers, W. Rushworth.—Dated 19th August, 1876, 

This consists in attaching two vertical spring catches to the neck of the 
bottle, the catches of which enter a groove formed in a cap which is 
placed over the top of the neck, and contains a socket for the cork. 
8260. Topacco, M. McHwen.—Dated 19th August, 1876.—(Void by reason 

of the patentee having neglected to file a ilcation in purs of the 
itions of letters ey 

This relates to hinery for flattening out the stem of the tobacco 
leaf whilst in the leaf and without San ing,” and consists of one or 
more pairs of rollers formed of india-rubber, between which the 
leaves are passed for the purpose of pointing and stretching them, after 
which they are transferred to rollers with travelling tapes, the tapes 
being at such distance apart that the leaf may pass, and only the stem 
and thick part be pressed or rolled therein, 
as ata HANDLE SHIELD, A. C. Henderson.—Dated 19th August, 


This consists of an india-rubber ball with a socket, by which it may be 
held upon the end of a broom handle to prevent the injury to wall paper 
pce tad breaking glass, &c., by thoughtless use offthe brooms by 
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32°71. Steam Enoines, 7. Morgan —Dated 19th August, 1876. 

This consists mainly in the use of three pistons/in one cylinder, the 
central part of which is of larger diameter than that at the two ends. 
The piston working in the larger part is coupled direct by means of usual 
piston and connecting rods, to a crank, while the two smaller pistons 
working in the end portions of the cylinder are ted toget by 
rods Haywres Beane the large piston. and one of them is fixed to a hollow 
piston rod sliding over that of the large piston and aci S 
which is fixed a pair of connecting rods taking on to two cranks outside of 
and at right angles to the central one. Valves are worked by eccentrics. 
The en thus becomes a compound one, with the small pistons balanced 
and wii t back -preasure 
7, PAPER ORATIOPE Furnaces, A. Westwood.—Dated 21st August, 


The smoke-burning is effected by the admission of air through holes in 
the crown of the bridge in the rear of the furnace. The air is admitted 
through tubes, pissed 80 that they may be heated by the fire, and a 
current is ee by the admission of a. jet of steam which becomes 








3277. Siac Biocks ror Tramways, &e., F. J. Bolton, F. B. Bs Beawmont, 
and W. H, Ashwel).—Dated 21st August, 1876. 
This consists in producing blocks of slag for building and other pur- 
es, and for tramway blocks, &c. The slag is poured into heated 
moulds and the castings are cooled very slowly and annealed. For tram- 
way blocks are cast with a longitud! recess to admit the rail and 
sleepers, the recess being under cut, so that the cement filled into the 
space left in the recess or groove at the sides of the rails, &c., holds these 
down. A series of notches or toothing is formed at each side of the 
Leng so as to break joint and interlock with the ordinary paving 
oc! 


9206. SOMERS Wacon Wuex.s, W. H. Lewellyn.—Dated 22nd August, 


This relates to wheels cast with an annular oil chamber which can be 
filled by means of a Bw nog the oil finding its way to the axle round 
a ‘needle in a hole in boss for that purpose, 

8288. Wasnive Macuine, J. Wilding.—Dated 22nd August, 1876. 

Ba ge omg yo gee ph tg Tay are eee 
8 rollers own by a of sp . ‘rame zg 
these is fixed to a tub and the linen worked me - and forwards or 
through and a the rollers and water by turning the corrugated 
roller with a handle. 

8289. Fornaces, P. Cha ier.—Dated 22nd August, 1876. 

This relates to furnaces for fixed and locomotive engines, and consists 
mainly in various methods of admitting air tothe fire th h inclined 
side of horizontal bottom grates, and at the same time at the top of the 
fire, the air entering through pipes,ito which it is admitted through a 
series of adjustable truncated cones forming a blower. It also relates to 
a form of water heater heated by the waste heat. 

3291. Breecu-Loaprnc] Fire-arms, 7. 7. Lawden and J, Thomas.—Dated 
22nd August, 1876. 

This refers to patent No. 3091, 1871, and relates to several arrangements 
for cocking the hammers on withdrawing the slide bolt to unfasten the 
barrels for . It alao relates to a safety hammer stop and to 
various details of lock mechanism, by which the sliding bolt worked by 


ave themselves fixed to pontoons kept in ‘position by piles driven into the 
bed of the-river or water chanel. this means the floating pier may 
be a long distance from the shallow water at shore. 








THE TRON, COAL,’ AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue quarterly meetings have not generally i d the busi 
doing at the mills and forges. Here and there some additional 
specifications have been secured, but they have mostly boen for 
small lots: High class finished iron is the most benefited. ‘The 
work in hand at Round Oak is enough to keep these celebrated 
mills going about four days a week. The urgency of the orders 
given out is seen in the fact that Messrs. Barrows and Hall resumed 
this week at both their works.on Monday night. Earl Dudléey’s 

tices. are, still £9 12s. 6d. for the common marked bars of ‘the 

und, Oak brand; and £9 is now, as before the quarterly meet- 

ings, the.ruling quotation for the bars of the other marked firms. . 

Merchants express reluctance to give these prices, and point to the 

rates a good bars can be obtained from other districts as 

well as South Staffordshire. 

Makers, however, affirm that they cannot see their way to quote 
lower prices, and. are disposed te believe that the reduction of £1 a 
ton in April last. year did not yield a commensurate increase in 
business, Nevertheless, merchants. decline to believe that ruling 
prices have touched, their lowest; and will not advise their cus- 
tomers to purchase at present quotations. Simultaneously the 
uncertainty of things in the East; prevents some export merchants 
distributing orders which they,.might be able: to give out. ‘The 
aggregate worth of these withheld orders is not very great. 

Medium. and common iron is affording perhaps a trifle more 
work than before the quarterly meeting, but only a trifle. Prices 
are, if anything, a shade weaker, The number of firms from 
whom it is possible to get common bars at the minimum of £6 10s. 
has slightly increased, whilst the medium qualities are from 2s. 6d. 
to 5s. lower per ton than they were a fortnight ago. Excellent 
bars are easy to buy at from £8 down to £7 10s. 

Strip and hoop iron is quiet’; nail rods are in less demand than 
a few weeks ago, and common plates are de by the compe- 
tition of the North of England, whence local girder firms are 
obtaining supplies at fully 5s. under the rates which regulated 
previous transactions. 

Sheets are in less request for other than high class qualities, 
As to these, firms who are likewise tin plate makers, are doing a 
steady business, but mostly upon old orders. Nail sheets are ata 








a hand lever on the tang of the ‘‘break off” is made on the withd 

of the bolt when opening the gun, to actuate the cocking arms on the 
axes of the external hammers and raise them to half cock. The whole 
of the mechanism is arranged on the trigger plate. 

3293. Fornaces, W. R. Lake.—Dated 22nd August, 1876. 

This relates to the prevention and consumption of smoke, and consists 
in an arrangement of a series of jets of P d air directed inte the 
furnace so as to strike and mix with the rising products of combustion. 
$204. Sewine Learner, W. R. Lake—Dated 22nd August, 1876. 

This comprises a stitch specially adapted to sewing harness and boots, 
and machinery for producing that stitch, the main object being that the 
thread shall thoroughly the hole made by the needle, and to make 
work that ‘hall not admit water or unrip when worn on one side, The 
needle carries the upper thread with it by its eye, which is very near the 
end, and after passing a sufficient distance through the work it recedes 
and leaves behind it a slack loop. A looper provided with a hook at its 

int then advances to pass ugh the 1 and to with the 

lower thread, and then to recede and d:aw with it a loop of the 
under thread through the first-mentioned loop. This loop is afterwards 
drawn up through the work, perfectly filling the hole with four strands 
jammed therein. 

3295. Furnaces, W. L. Wise.—Dated 22nd August, 1876. 

This consists in holding together and sustaining the walls and roof 
of steel and other furnaces by means of hollow stays and bolts, forming, 
at the same time, conduits for water, air, or spray to keep the walls or 
roof cool. 

3302. Marcu Boxes, G. F. Grifin.—Dated 23rd August, 1876. 

This relates to boxes for matches, fusees, cigarettes, &c. &c., most. of 
them circular in form. An inner cup or lining so shaped at one end as 
to lead the contents of the cup toa hole placed eccentrically in the end, 
is fixed in the box. In the outer part of the box is also a hole similarly 
p . A portion of the box turns on a stud, so that the eccentric holes 
are brought one over the other, when some of the contents of the box are 
wanted ; a turn in the reverse direction closes the box. 


83305. Steam Borers, W. M. Brown.—Dated 23rd August, 1876. 

This relates chiefly to means of increasing the circulation of the water 
in Cornish or Lancashire and marine boilers, and consists in fixing plates 
almost wholly round the flue tubes, lea an annular space into which 
the water enters at the lower part of the flue and eseapes at near the top. 
Similar plates are fixed at a short distance from the shell plates inside 
and extending round two-thirds of the internal circumference. 

3306. Motive Power, J. D. BE. Huddart.—Dated 23rd August, 1876.—( Not 


proceeded with. 

This relates to obtaining motive er, and has forits object the lifting 
of various kinds of weights, chiefly those of clockwork, by means of 
atmospheric pressure and heat, advantage being taken of any variation, 
however slight, either in pressure or temperature thereof. It consists in 
making use of the rise and fall of barometric pressure by means of a 
piston in a vacuum chamber, as that in the upper part of a barometer. 
83309. Warce Pexpant, C. Harold.—Dated 23rd August, 1876. 

This relates to the construction of ordinary and keyless watch pendant 
from sheet motal. Blank discs are cut from sheets raised inte a cup 
form by two pairs of tools in a press, the attaching pin being formed at 
the same time. Cylindrical formis then gm by two pairs of tools and 
two pe of drawing through tools,‘and the open end is contracted jon a 
nearly spherical figure, completed by the actionfof closing punches. 
3311. S.eicHs, H. Barber and G. 7. 0. Crocker—Dated 28rd August, 

1876 


This relates'to a sleigh to-be used on skating rinks, and consists of an 
arm chair mounted on four castor wheels. 

3312. Cowts, 7. Lloyd.—Dated 23rd August, 1876. 

This relates to cowls for ventilating purposes, and consists of a cap, the 
lower part of which is made up of a series of circular louvres, the bottom 
louvre plate being the flange ring on the top of the inner shaft. A flat 
cap plate is placed above the cowl, and a perforated diaphragm is fixed in 
the inner shaft. 

3313. Mrvers’ Sarety Lamps, FB. Middleton.--Dated 23rd August, 1876.— 
(Not proceeded with.) 

This consists in locking miners’ lamps by means of a pin on a piston 
rod, the piston of which is confined in‘acylinder containing a spring to 
keep the piston in locking position. Steam or compressed air must be 
employed to press the piston against the spring to open the lamp. 

3314. Propucine Meats, J. Holloway.—Dated 23rd A t, 1876. 

This refers to patent No. 1446, 1876, and relates tothe production of 
metallic coke by a similar process, and intended for facture of 
metals and alloys other than spiegeleisen or manganese, as referred to in 
the previous patent. It consists in making a compound of various ores 
and carboniferous substances, which, when smelted, produce a metallic 
pig. By this means “ blue billy” or ‘‘ purple ore" may be w 
meas Etecrric Signau Lieut, J. H. Johnson. — Dated 23rd August, 

876 


1876. 

This relates more particularly to an electric lamp for the production of 
signals, errands in such a manner as to effect from a distance the instan- 
taneous kindling or extinguishing of a light or signal as well as all 
agrees movements of the carbon points. The carbon points are arranged 

the focus of an annular lens, forming part of the vertical cylinder of 
the lamp, and are held by two arms, one carried on a right and the other 
on a left-hand screw, by which means the two carbons may be made to 
move up and. down without being extinguished, or the one may move 
from the other or both move from each other for adjustment to the opti- 
cal centre. or for extinguishing the light. All these movements may be 
produced. by hand at a distance, but in this way also the lighting, 
extinguishing, and focussing only can be effected, the function of auto- 

y ting the t during the signal being performed by a 

special appliance annexed to the manipulator. The lamp is based on the 
following peng ; An auxiliary current is taken from any,source. In 
the circuit of this current there are proviaed certain appliances contained 
in the base of the lamp, and a manipulator which producés the 
In closing this auxil current by suitable contact makers upon the 
manipulator. all the above functions are performed instantaneously. Two 
or more auxiliary currents may be employed. 
$316. Froatine Prers, H..A. Bgerton.—Dated 28rd August, 1876. ; 

ates seaieenin camnpdiing the floating portion of a pier to the land or 
fixed portion by means of .a bridge in one or more lengths, supported on 











one or more sets of collapsible arrangements of levers or lazy tongs, which * 





tat the factories, and much quietude at the galvanising 
pr pre era is working to the prejudice of many of the makers 
of singles. 

The makers of galvanising sheets in this district are just now 
concerned because of the competition which they are experiencing 

Bristol.’ In that city an extensive galvanising concern ‘has 
been founded by Mr. Lyseght. This gentleman had much earl 
South Staffordshire experience, indeed still produces iron in t 
district, mainly for his own use. Hitherto the chief port for ship- 
ment to Australia, which is the great market for galvanised 
corrugated sheets, has been London, the vessels sailing from 
Liverpool to the Antipodes ‘having greatly fallen off. The 
freightage of this uct from Staffordshire to London is 
17s. 6d. a ton. Mr. Lyseght has now begun to so a galvanised 
sheets from Bristol direct to Melbourne, thereby saving the 
freightage from Bristol to London. In this way his competition 
with the galvanising firms of this district is very severe. The 
effect is seen when Staffordshire galvanisers, applying for orders 
from London exporting merchants, are told that their prices are a 
pound higher than the rates at which they can ship sheets from 
Bristol Doubtless the Staffordshire makers can get to Bristol at 
about 10s. per ton freightage. If, therefore, a line of vessels can 
be maintained from Bristol, they will to that extent be benefited, 
but they would then have to run the gauntlet with the Bristol 
firm, whose advantages would be much greater than their own. 
The Bristol scheme is only an experiment, and the first vessel is 
just going out. If.it should succeed, then South Staffordshire will 
suffer. Meanwhile, certain of the firms hereabouts are moving the 
London and North-Western Railway Company for a reduced 
tariff to London. 

Cold blast pigs cannot be gotat less than £510s,; nor,fthe makers 
assert, can ay | be produced at less money. All-mine hot blast 
are £4 5s., as the crucial quotation, up to £4 10s. These prices are 
still being required by the leading firms of both 8 ire and 
Staffordshire. Such rates, it will be noted,.are the same as those of 
last. quarter. Less valuable pigs, however, are cheaper than at 
that time by from 2s, 6d. to 5s: a ton. The quotation to-day— 
Thursday—for the pigs of the Spring Vale Furnace Company is 
£3, .12s.6d...for all-mine and. £2 12s. 6d. for part-mine. These 
prices are a drop of 2s. 6d. for all-mine upon those of two weeks back. 
Most other Staffordshire firms’ quote prices ‘“‘as they were.” 
Cleveland pigs were still abundant at the low figure of 40s. 6d. 
short: weight at the furnaces. Hematites were still quoted at 


‘from 70s, to 75s. short weight here ; but inasmuch as large con- 


oy are still receiving: deliveries at 70s., little new business is 
oing. 
Seas. Groucutt and Sons, Bilston, have given notice to all the 

ople employed about their furnaces that they shall enforce a 
Sop of, 10 per cent. in wages.’ . The same»firm have given notice to 
their colliers that they shall shut down their pits, as the men still 
decline to work nine hours’, Since Messrs. Groucutt: have given 
their notice, influential union delegates have sought, and are 
granted, an interview to-morrow (Friday) with the Coalmasters’ 
Association, which is likely to prove of considerable importance to 
the district. 

On the West side of Dudley there has been only a quiet demand 
for good thick coal, yet prices remain unaltered as fixed upon 
twelve months ago. Best coal is 16s, a ton, seconds 11s,, lumps 
10s., and fine slack 4s, 6d, and 5s., loaded into boats, railway 
wagons, or carts, at the various. wharves. 

Mr, F. North, F.G.S., a mining engineer, of Dudley, has been 
appointed by Government to go out to South Africa to inspect and 
report officially upon the coal-fields of Cape Colony, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tue iron trade’ of this district continues in a most stagnant con- 
dition. Prices apparently have ceased to be an object with buyers, 
for although sellers in many cases are offering at considerably 
below the cost of production, this seems to have no inducement tp 
consumers to give out orders, and it would almost appear that for 
the present at least there is really little or no iron required, whilst 
the general depression in all branches of ‘trade operates against the 
opening out of new works, notwithstanding the exceptionably 
favourable terms on which the iron required could now be procured. 
There is, however, little doubt that prices are now at about their 
lowest point, for although there are still sellers who are pushing 
for orders at almost any sacrifice, makers are beginning to see the 
hopelessness of following a continually falling market in which 
there is so little business: to be done, and there is every probability 
that if from any cause there should be an extra push of orders 
there would be a sudden upward movement in values, as producers 
would not be inclined to sell to any large extent at the unremunera- 
tive prices which are now being quoted in the market. 

In Lancashire pig iron there is scarcely be tery doing, and as 
the quarterly meetings have brought forward no new business of 
importance, some.of the firms are. now. putting down in stock. 
But notwithstanding this there is still no disposition'to give way, 
as itw be useless in the face of the present low price of north 


country iron to attempt to meet the quotations which are now 
being offered, and makers hold firmly for late rates, which range at 
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from 56s. to 57s. per ton for No. 3 foundry, to 54s. and 55s, per 
ton for No. 4 forge, less 24 per cent. delivered into the Manchester 


For Middlesbrough iron also makers are asking about the same 
as last week, but there is very little being sold 
No. 3 foundry delivered could be bought at from 50s. to 
per ton, No. 4 foundry at 49. 9d., and No. 4 forge 
per ton. 

The finished iron trade continues in a depressed condition, and 
forge proprietors, founders, and engineers, o! 
ers. Prices n 


here are quoted at £6 15s. ton, and Staff 
12s. 6d. per ton ; Mindl 
at £4 12s. 6d.; light rails at £6 10s.; heavy ditto at £6 5s., and 


hoops at about £7 12s. 6d. per ton. 
In the coal trade a moderately firm business has been doing, and 
with the exception that there is a in common prices 


irgy and slack sell freely at fully late prices, the i 
} season causing ra‘ & pressure for the latter descrip- 
tion of fuel. Common coal for iron-making and manufacturing 
2 premmomner ee ce ane beige se eae all the chief 
consuming branches of industry. a pit prices are 
about as under :—Good Arley, 9s. 6d. to 10s. 6a.; Pemberton four- 
6s. 6d. to 7s. 6d.; burgy, 5s. 6d.; 


A good many inquiries coming to hand for coal, but 
although it is probable the common sorts may rule ie Genes the 
ensuing season, the best qualities seem likely to maintain their 
price. ; 

In the shipping trade there has been rather more demand for 
export, but the coasting trade continues dull, and alt! h best 
est 4 firm, common qualities are still low in price and difficult 

A good many complaints are made in some districts with regard 
the irregularity with which the miners are now working, and in 
ar soar heg bad — is an sevetin in West ees for en- 
‘orcing the ours’ system. ivate meeting o West 
Lancashire coalowners has Gace ole ter danennalch Aiomenes, 
and I understand that the short hours’ movement and also the 
wages question will be brought under consideration. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE has been little new business done in many leading depart- 
ments during the past week, owing to the apparent certainty of 
war, and the persistent circulation of most circumstantial rumours 
as to the credit of certain undertakings in this town and district. 
In some branches of trade, nevertheless, the manufacturers say 
they would prefer even war to the uncertainty which has so long 
crippled their business. War, they say, would at any rate be a 
certainty, and their customers would know what risks th ran, 
whereas at present they do not know what to do, or how sobienly 
freights and other incidental c’ may be altered. As a matter 
of fact, many of the Baltic and North Sea freights have gone 
30 to 70 per cent. within the past few days, a matter of ate 5 
importance to local houses doing business with Russia, Germany, 
Denmark, &c. In respect of the many Russian orders known now 
te be in course of execution in this town and district, a good deal 
of curiosity—I can call it by no higher term—exists as to the 
chances of payment being made by the Government of the Czar or 
otherwise. The “‘cautious ones” do not seem to value a Russian con- 
nection very highly, and bring forward instances in which payments 
have never yet been made for goods consigned a very long time ago. 
In any case, heavy lots of rails are being made for Russia both in 
— out of the town, as well as saws, files, bayonet steel, and 

ramrods, so that any hitch in these resp would doubtl 
discourage the trade in future, 

Generally speaking, there has been no specific change in the 
state of the iron and steel trades during the past few days. Pig 
iron has remained f, steady at the current quotations, but 
there is no doubt that buyers have now a turn in their favour. 
Hematites are held at the following rates at the works :—Mary- 
port hematite, No. 1, 70s.; No. 2, 67s. 6d.; No. 3, 658; No. 4, 
65s.; No, 5, mottled and white, 65s.; Bessemer, No. 1, 70s.; No. 2, 
67s. 6d.; and No. 3, 65s.; Millom Bessemer, No. 1, 72s. 6d.; No. 2, 
703.; and No, 3, 67s. 6d.; ordi » Nos. 3, 4, and 5, each 
67s. 6d. per ton at the works. e other ten or twelve 





ordinary pig is 

reported rather weak at the al ing figures :—*‘ ie, Leeds,” 
No. 1, 53s.; No. 2, 52s.; No, 3 and No. 4, 50s.; forge, 49s.; M 48s.; 
and W 48s., f.o.r. at Leeds, Derbyshire, No. 1, f , 52s, 6d. 
to 60s.; No. 3. 47s. 6d. to 50s., with approximate quotations for 
forge pig. South Yorkshire brands range from 55s. to 62s. 6d. for 
oundry iron. North Lincolnshire remains fairly steady at 
ly quoted rates. 

The monthly report of the Leeds Chamber of Commerce says, 
‘ The iron trade is worse, the demand very and men 
are being discharged in increasing numbers. In the locomotive 
engine, general machine, and tool trades there is no improvement. 
The cut nail makers have been fairly employed, though rather 
quieter towards the end of the month.” 

At a meeting of the Council of the Sheffield Chamber of Commerce 
last week a resolution, in reference to the new French treaty, was 
adopted and sent to the Foreign-office, stating that the council con- 
sidered the high duty now imposed upon finished iron to be indirectly 
® great obstacle to the trade between this district and France, and 
as to steel rails the duty is prohibitive. The subject of the rating 
of machinery also came up, and it was resolved that, “In the 
wssessment of manufacturing or other premises containing fixed 
engines and fixed machinery, now liable to assessment by law, they 
shall be assessed in a separate item, and the value shall be separately 
stated in the valuation list.” It was also resolved, “That in ail 
manufacturing, warehousing, or business premises, 
same which are occupied as inhabited dwelling places or houses, 
shall be assessed in a separate item, and the value be tely 
stated in the valuation list.” Fixed engines, it was meine should 
be valued according to the estimated nominal horse-power. 

The cast steel branches remain in a very quiet condition, some of 
the leading houses being unable to find their men more than three 
or four turns weekly. Those firms mainly devoted tothe American 
trade are almost entirely unemployed, and likely to remain so. 
Other firms chiefly doing a home trade are what they call “‘ nicely ” 
employed, especially now that they are getting in the orders for 
= quarter from the local cutlery and other light goods manufac- 


urers, 

All kinds of steel are weaker in price, and there is an increasing] 
uation pote favours of buyers, od 
e stovegrate rass trades are moderately well engag 
yey mee) 
__There is some little ferment in the coal trade, and some proba- 
bility of a further dro in wages. Steam coal is, of course, now 

to be in a little better request, but other kinds are not 


beginning 
being largely sold. 

i y lodged in the Sheffield Bankruptcy 
Court by Mr. Benjamin Jones, one of the founders and subsequent 
directors of the Cardigan Iron Company, Sheffield, His liabilities 
are £30,000. A petition has also to-day been filed by Henry 
Ecroyd, lamp manufacturer, Sheffield, liabilities £9000, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Ir is satisfactory to be able to note for the first time during many 
weeks that the downward movement of prices in the iron trade 
appears to have received acheck. The business done on Change 
at Middlesbrough this week has not been materially greater than 
usual, but more inquiries were about, and prices were rather stiffer. 
No. 1 sold at 46s. per ton, and No. 2 at 42s, net, while No. 4 forge 
was quoted at 40s., or 1s. per ton more than the price of last week. 
The production of pig iron during the past quarter has been — 
than that of any previous quarter in the history of the e, 
exceeding 525,000 tons ; and although stocks have increased, they 
are not what can be called extraordinarily heavy, relatively to the 
extent of the production. It is believed. that prices are now as 
low as they will be. Blast furnace proprietors solemnly declare 
that they will rather blow out than quote at lower figures, and 
e ing points to a somewhat better state of things than that 
which has unhappily now prevailed for some mont! 

With reference to the reduction of wages still ing in the 
Cleveland district, the employers have proposed a as scale for 
—~ adjustment of blast furnacemen’s wages, which is likely to be 

0} 


Messrs. Bolckow, Vaughan, and Co,, have stopped their malle- 
able ironworks at Witton Park, thus throwing about 500 men out 
of employment. 

There are several firms in Cleveland tendering for the large shi 
plate orders now in the market, and at least a portion of the wor 
is expected to come to this district. 

The amount of unemployed labour in the North of England is 
increasing, and the subject of emigration is consequently a = 
deal talked about ; it is proposed to spply a part of the funds of 
the Ironworkers’ Union to sending a batch of men to either 
America or South Australia, and the Cleveland ironstone miners’ 
council will in a few 4 consider whether they ought not to 
apply a part of their funds for that purpose. In the meantime, 
however, a large number of miners are really leaving the district, 
and the tendency to carry on this movement is growing day by 


day. 

The shipbuilders’ strike on the Tees is practically at an end, the 
employers having made concessions that were accepted by the 
men in discharge of their claims, A little difficulty ocourred at 
the yard of Pearse and Lockwood as to the prices to be paid for 
tank sides, but that has now been arranged, and work is expected 
to F meg as harmoniously as ever. 

e threatened war in the East has had an adverse effect on the 
trade and shipping of the Tyne. Freights for steamers to load 
immediately at Odessa have been doubled, and rates from Cronstadt 
have likewise been Ee! advanced. An access of activity is 
anticipated in the shipbuilding yards in getting ships ready for 
sea. 

The miners <\ at the Houghton and New Lambton 
Collieries of Lord pee a uti 4 — they 
are prepared to a reduction of wages they will not em- 
= after Seturdey week. The Durham Colliery enginemen 

ave agreed to accept a reduction of 10 per cent., and the ham 
Colliery mechanics, failing to come to an agreement with the coal- 
owners relative to the proposed reduction of 8 per cent., have 
decided to refer the case to arbitration. The cokemen are also 
determined to refer the reduction of 6 per cent. claimed from their 


—_ to arbitration. 

e creditors of Mr. Thos. Greener, coal and coke merchant, 
ee held a arerey | on Friday last. A statement of affairs 
was itted, showing £37,522 liabilities and only £8069 assets. 
A committee of investigation was appointed. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron trade continues in a dull state, without much prospect 
of a favourable change. Comparatively few sales of raw iron of 
any q are effected in open market, but large quantities 
are being used at the iron works by those ironmasters who have 
ss furnaces and malleable works as well as blast furnaces. 

supplies of pigs from the North of England are greatly 
heavier than they were at this time last year; and during the 
se days the foreign ts have considerably improved in 
Comparatively very little iron has been sent into store 

during the past week. 

Business in the warrant market has been dull, and prices are 
generally a shade lower. On Friday forenoon business commenced 
at 53s. 10d., improved to 54s., and then receded to 53s. 104d., and 
53s. 9d. cash, and 53s. 8d. cash and fourteen days. A few transac- 
tions were effected in the afternoon at 53s. 9d. one month. Busi- 
ness opened flat on Monday morning at 53s. 74d. cash, and in the 
afternoon 53s. 7d. was . The market was very idle on 
Tuesday and Wednesday, with little or no business doing. On 
Thursday the market was very inactive, 1500 tons changed hands 
at 53s. 10}d., and 53s. 11d. one month fixed. 

Makers’ iron has remained comparatively steady at about former 
rates. Coltness, No. 1, declined 6d.; Govan, No. 2, declined 6d.; 
Dalmellington, No. 3, improved 6d.; and Shotts, No. 1 is quoted 
1s. 6d. lower than a week ago. The following are present quota- 
tions :—Good marketable brands, f.o.b., at Glasgow, Ne. £ 55s. 
6d.; No. 3, 52s.; Gartsherrie, No. 1, 61s. 6d.; No. 3, 54s. 6d.; Colt- 
ness, No. 1, 65s.; No. 3, 55s.; Summerlee, No. 1, 59s. 6d.; 
No. 3, 54s. 6d.; wo. No. 1, 62s, 6d.; No. 3, 54s, 6d.; 
Carnbroe, No. 1, 57s. 6d; No. 3, 53s. 6d.; Monkland, 
No. 1, 56s.; No. 3, 52s.; Clyde, No. 1, 56s.; No. 3, 52s. 6d.; Govan 
at Broomielaw, No. 1, 56s., No. 3, 52s; Calder, at Port Dundas, 
No. 1, 628.; No. 3, 54s. 6d.;'Glengarnock, at Ardrossan, No. 1, 
59s. 6d.; No. 3, 54s, 6d.; Eglinton, No. 1, 56s. 6d.; No. 3, 52s. 6d.; 
Dalmellington, No. 1, 55s. 6d.; No. 3, 53s.; Carron, at Grange- 
mouth, No. 1, 66s.; ditto, specially selected, 70s.; No. 3, 64s.; 
Shotts, at Leith, No. 1, 61s.; No. 5, 55s. 6d.; Kenneil, at Bo’ness, 
No. 1, 56s. 6d.; No. 3, 52s. 6d. 

It is accepted as a good omen of the condition of the malleable 
trade, that at a number of the er works, where the men had 
been —s working on one day’s notice, to be given or received, 
they have 








now been p upon fortnightly notices. The Steel 
pany of Scotland, who have extensive works at Newton, near 
Glasgow, are to have recently concluded heavy contracts 


’ 

for the execution of rails for foreign houses. But while these 
favourable symptoms are to be observed, the dispute in the ship- 
building trade on the Clyde a; to be seriously affecting, for 
the present, some of the malleable works. At the Motherwell 
Ironworks, and at Mossend and Shieldmuir, the mills and forges 
have been —— and it is affirmed that they will not be set 
agoing again ti gprs eo alluded to is settled. 





So far tne sale masters have not generally followed the 
reed of the ix ters in reducing the wages of the colliers. 
At a delegate meeting of the miners of the Glasgow district, held 


a few days ago at Cambuslang, it was reported that the other sale- 
masters of the district were not inclined to imitate the Messrs. 
Horne in reducing the unless they were absolutely compelled 
to do so by the state of the market. It was stated that the whole 
of the Messrs. Horne’s men had left their employment, and had 
obtained elsewhere, and that the collieries were therefore 
closed. At all the other pits in the district the miners are work- 
ing steadily. Rather more than a week the colliers in the 
employment of Messrs, James Gardner and Son, Kirkintolloch, 
struck work, refusing to submit to a reduction of wages, but they 
i I= pa returned to the pits and begun operations at the reduced 
pay. 

The miners of the counties of Mid and East Lothian, having re- 
ceived notice of a reduction of 10 per cent, in their wages, have held 
a meeting at Dalkeith, to consider what, if any, action should be 
taken in the circumstances, Reports given in from the various 





collieries showed that the reduction would lower the wages to 
3s. 6d. and 3s, 9d. a day. It was unanimously resolved to send a 
circular to the masters, asking them to hold a conference with the 
representatives of the men on the subject ; and it was also agreed 
that, as a means for the better organisation of the miners of the 
two counties, the entry-money for the admission of members to 
the union be reduced to 1s. 6d. till the 20th May next. The 
Grangemouth Coal Company have posted up notices at their 
works to the effect that a general reduction of wages will be made 
by them in the course of fourteen days, 

The strike of ship’s carpenters on the Clyde continues, there 
being as yet no appearance of either party giving way. A meeting 
of the Master Shipbuilders’ Association was held in Glasgow on 
Monday. The deliberations took place in private, but I understand 
that the masters were almost unanimous in holding the — 
that their present position should be maintained, as the circum- 
stances of the trade at present did not warraut the increase of 
wages asked by the men. It was stated that the contracts 
accepted some months ago were taken at comparatively 
low rates, and that the masters could on no account - 
the full demand of the men, which, it may be remembered, is 1d. 
per hour. It will be seen from these statements that the employers 
are, if anything, rather more conciliating than the workmen ; and 
there is therefore a ibility that the dispute might be arranged 
if the men reduced the demand by one-half. This is supported 
by the fact that they were recommended to do so at the outset 
by prominent members of the Glasgow Trades Council, and their 
fellow-workmen would be glad were they to agree to a settlement 
on such a basis. The secret of their continued resistance is, as I 
indicated in my last letter, that their society has plenty of funds, 

The Park mare See at Whiteinch, near G Ww, was 
exposed for sale a few days ago at £60,000, including machinery 
and plant, but there was no purchaser. The yard was lately 
occupied by Mr. J. G. Lawrie. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Two extraordinary statements have been made to me within 
the last few days, which show to what a low level of depression 
the iron and trades of the Welsh district have fallen. 

The first is that Gadlys Works is in the market for £60,000. 
These works have a mortgage upon them of £120,000, and, I 
believe, they were sold for someti:ing like a quarter of a million. 

The next fact is that one of the leading coalowners in the 
Rhondda Valley is losing at the rate of £10,000 per annum, and it 
is currently believed that, proportionately, the coalowners 
are losing money, and that with many the question is whether to 
lose by keeping the collieries idle, or by keeping up the —— 

For the last month the quantity of coal exported has fallen off 
materially, and as it was only by the great quantities sent that the 
coalowners made their small profits, this decline told severely. 
Now, however, a change seems to be taking place, as instead of a 
total export of 80,000 to 90,000 tons, there was last week from the 

whole of the Welsh ports a total of 119,000, and from Cardiff 
alone 92,000 tons. ; 

The shipping also shows a co mding increase, as instead of 
100 ates of all classes, 127 left Cardiff in the week ending 
Saturday ‘last. 

Most of the principal collieries shared in this improvement, and 
instead of a third, on even half time, many worked full time. 
The sad disaster at the colliery of the Troedyrhur Coal Company, 
which is referred to elsewhere, has brought out the good points of 
the Welsh collier. The picked men of every pit have volunteered, 
but, as a rule, only the house colliers are accepted, It is a recog- 
nised fact in Wales that steam coal men are inferior in working to 
the others. The house collier, as a rule, has been trained from 
childhood in coal cutting, but the steam coal man last year may 
have been a gridler, or an agricultural labourer. 

The Nantyglo and Brynmaur colliers are to be reduced forthwith 
10 cent. 

rench i are increasing in the coal market, and some 
speculation has been aroused by the unusually heavy demand 
which is setting in from this quarter. 

Newport continues to wear an improving aspect, and last week 
ship 2200 tons of iron, while Cardiff only shipped 600 tons, 
Vessels of large burthen have been chartered at Newport for rail- 
way iron to Australia, and some are now in dock loading for New 
South Wales. The principal shipments of iron from thi 
during the last few days have been to Gothenburg and ‘'aganrog. 

Bars for tin plate which have been frequently quoted during the 
last few years at £13 to £12 and £11, are now offered at £7, and 
in one or two cases at £6 10s, 

My comments on the present quotation ofjtin-plate, ordinary 
coke brand, have been much discussed, and makers of the best and 
well-known brands are making unusual exertions to retain figures 
at such a point as will insure a small profit. I should not be sur- 
prised at a coalition between the old tin-plate works, whose brands 
are recognised and appreciated in the market. n 

The Swansea makers are at present going in for large make ‘and 
small returns, and are cutting down prices at such a rate that 
established firms will not try to compete. 

Ebbw Vale is tolerably busy at presenf, Py en ae with steel. 
Blaenavon is also fairly occupied, and sent off this week 800 tons of 
rails, to Aarhuus. 

Dowlais continues to present a striking contrast to arthfa, 
and the new furnace, which yields almost as much as a dozen 
of the old pattern, is turning out a large quantity daily. 

It is not generally known that the old tramway of Mr. Bailey 
Crawshay from Brynmaur to Abergavenny, is the present track of the 
London and North-Western. The progress of the improvements 
on this line at the tunnel near Clydach, and also at Dowlais, where 
a tunnel is in cutting, is considerable. 

The Voilast Company, which has been sinking at Killay, close to 
the London and North-Western Company, have succeeded in 
striking the Frog-lane vein, one of the best seams in the district. 

A large number of men are to be dismissed from the Cyfarthfa 
works this week, and the managers of furnaces, &c., have also had 
notice, This is ominous, and disproves the rumours of a start, 
though I hear that a number of the old workmen will wait upon 
Mr. Crawshay this week, and offer their labour at any price he 
may choose to give. 

It is now certain that the new East Dock at Swansea will be 
shortly commenced. 

The tramways also are forthwith tobe started between Morreston 
and Swansea, and great quantities of granite have been received 
for the purpose, 

I regret to have no hopeful news from the Forest of Dean. All 
is still in a backward condition. 








_ THE total cost of street cleaning in Paris is about 5,000,000f. 
viz.:—Agents, drivers, and overseers, 260,000f.; implements and 
disinfectants, 250,000f.; sweeping, 2,920, 0008. 3 removal of snow 
ice, and filth, 908,000f.; sprinkling, 450,000f.; heating offices and 
miscellaneous expenses, 80,000f.—Annales des Ponte et Chaussées. 

SovuTH Kensinaton Museum.—Visitors during the week ending 
April 14th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,239; mercantile building 
materials, and other collections, 1830, On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 
2151; mercantile marine, buil materials, and other collections, 
fk Bett AS open aces 16 

ears, 15, 6 0 of the Museum, 16, A 
p M § ‘otal, 





‘atent-office Museum, 3500 from the opening of the 
Museum, free daily, May 12th, 1858, 3,679,156, 
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TRAIN DESPATCHING IN AMERICA. 


AccipEnts ‘0 frequently occur on our single line railways, 
that attention has recently been directed to the system of 
working such roads adopted in America, and said to possess 
considerable advantages over the English “staff” and 
block system. We propose here to supply some definite 
information, which will enable our readers to form their 
own opinions on the subject. 

As fully 95 per cent. of the railways in Canada and the 
United States are single track, it will be readily under- 
stood that a very complete and efficient system of train 
despatching is needed to enable them to carry the enor- 
mous amount-of traffic which passes over the main routes, 
The system in use is essentially the same on nearly all 
American roads, though varying somewhat in details. It 
is based upon the principle of placing in one hand the 
absolute control of all trains moving within a specified 
district. 

A single-track road doing a heavy business is commonly 
divided into sections of one hundred miles or thereabouts, 
Each section has a “Train Despatcher’s Office,” situate 
either centrally or terminally. Every branch line has also 
a despatcher’s office at the junction with the main road. 
There are three despatchers to each office, who relieve one 
another at eight-hour intervals. An officer termed the 
“ chief train despatcher,” or “telegraph superintendent,” 
has general control of all the despatching and telegraph 
offices on the line. The intermediate telegraph stations 
are from five to ten miles apart, each having siding 
room for two or three trains. In addition to the ordinary 
wires used for the general business of the road, there is a 
special through wire used for despatching alone. Each 
station has an “order board,” to be used for stopping 
trains. It is a small round target painted red, with a 
lamp attached, showing a red light at night. This is 
placed opposite the telegraph office, usually on a bracket 
projecting over the platform, so as to be conspicuous to 
approaching trains. It is worked by a wire extending into 
the telegraph office. 

The working time-table shows all the regular trains, in 
both directions, on one sheet; the stations in the centre. 
On the left hand are trains going in one direction, reading 
down; on the other those in the opposite direction, reading 
up. Crossing places are shown in bolder figures than the 
rest. This arrangement enables all the crossings at any 
particular station to be seen at a glance. Trains are 
divided into two classes :—First, including passenger trains 
only; second, including freight—or s—and mixed. 
First-class trains have right of road over second-class in 
either direction. Also, trains going in one specified direc- 
tion, say east, have right of road over trains of similar 
class bound the opposite way. Trains having right of 
road must, however, wait five minutes before proceeding 
on such right, to allow for difference of watches. The 
limits of each despatching section are shown on the time- 
table by heavy black lines across the sheet. Trains bound 
west or south are distinguished by odd numbers; those 
bound east or north by even numbers. 

The despatcher on duty has before him a “ train sheet” 
agg in blank, showing only the stations and train num- 

rs, arranged as on the time-table. At the head of each 
column there are blank lines to be filled in with the names 
of conductor and engineer, number of engine, and number 
of cars in the train. These particulars are reported to the 
despatcher by the telegraph operator on duty at the sta- 
tion from which the train starts, or at which it enters 
upon the section. There are also blank columns on each 
side of the sheet for special or irregular trains. Special 
trains run under consecutive odd or even numbers, accord- 
ingly as they are bound west or east. 

So long as there are no specials or working trains on his 
section, and all regulars are in time or within five minutes 
of their time, the despatcher merely keeps record of their 
movements by entering on his sheet the arrival and depar- 
tures at each station, as reported by the station operators. 
Second-class trains—“ freights”—have a time-table allow- 
ance of at least ten minutes at each station where they 
meet or pass a passenger train, to enable them to get clear 
in the siding without delaying the nger train. If 
a freight train loses a few minutes ion any cause, and 
cannot make its shunting-place for a passenger train with- 
out infringing on this ten minutes margin, or cannot make 
its shunting-place for a freight train having right of road, 
it will shunt at a siding short of the regular crossing 
place, unless the train to be met is also late, in which case 
the train despatcher will give orders to run on. Freight 
trains are generally limited to a speed of seventeen miles 
per hour, or three and a-half minutes to the mile; con- 
struction or working trains to fifteen miles per hour. If 
by running at this speed a train can regain its regular 
time before reaching another crossing station, it is allowed 
to do so, without requiring any action on the part of the 
despatcher. 

If a freight train, having right of road against freights, 
cannot keep time, it must shunt clear of all passenger 
trains. But it will run on to stations where timed to meet 
freights, as these wait indefinitely for its arrival, unless 
sent on by a despatcher. When a passenger train, with 
right of road, loses time, it still rans through to destina- 
tion without requiring orders; all other trains remaining 
at their crossing-points, unless ordered forward by 
despatcher. In the event of the passenger train being 
more than a specified number of hours late—usuall 
twelve—it loses all time-table rights, and is run throug 
on special telegraph orders. A passenger train without 
right of road, if late, must keep out of the way of other 
trains of same class, but will run to destination regardless 
of freights in either direction. In some instances, crossing 

laces may be arranged at intermediate sidings where 
there is no telegraph-office ; and in that case, the conductor 
of the train, not having right of road beyond the crossing- 
point, must ascertain at the nearest telegraph station 
whether the other is on time, and if not, must obtain 
orders against it. 

, When two passenger trains are running in opposite 
directions, either or Toth being considerably off time, so 





that delay will be caused by adhering to the regular meet- 
ing place, the despatcher will order them to meet at such 
station or siding as will minimise delay, without respect 
to right of road, being careful to give his orders first to the 
train having right of road. 

Special trains have no rights beyond those conveyed by 
the orders they receive from the despatcher. When a 
special is to run, the despatcher advises all telegraph 
stations in advance, obtaining acknowledgment of such 
advice from each. If all regulars are on, or nearly on, 
time, and no other specials on the road, the despatcher 
simply instructs the special to run, “avoiding re 7 — 
which means that it must shunt clear for all regulars 
in either direction, ten minutes before they are due, run- 
ning between stations at a speed within the limit laid 
down for the class to which it corresponds. If there are other 
specials on the road, or if the regular trains are not keep- 
ing time, the orders to a special will specify meeting or 
passing point for each train. The despatcher gives each 
special a number, which must not clash with that of any 
other train or engine in his section. 

Working trains—whether construction, ballast, wood, 
iron, or other—requiring the use of the track at points on the 
road for portions of the day, are required to report at the 
telegraph office, and obtain orders, before going out on to 
the main track, and must always be clear in siding twenty 
minutes before time of each regular train. They 
report each evening, and advise the despatcher where they 
will require to work next day. 

When the conductor of a train from any cause requires in- 
structions, the station operator calls the despatcher by a code 
number—usually “ 5”—signifying, “Train order wanted.” 
This signal gives immediate priority over any other use of 
the wire. The despatcher refers to his train sheet, and 
then sends the order, which may be in the following form :— 

‘A, B.C. Railway, Telegraph Train Order. 

** From Despatcher’s Office to Conductor D and Engineer E, of 
train No. 93 Special Auxiliary, bound West, at F station, 
19th January, 1877. 

“*Meet No, 22 Freight at G, and No. 8 Express at H, avoiding 

other regulars. No. 20 Freight is cancelled. 31. 
“IJ, Train Despatcher, 
** Received at 7.37 p.m., * per K L.” 

“by MN, Receiving Operator.” 

On the back of this order are the following instructions :— 

‘Conductors must not receive this order unless it is endorsed on 
this side by the Receiving Operator, for the Train Despatcher, 
with the in Despatcher’s initials, and 9, meaning ‘correct.’ 
This order must be compared with the original in book, and read 
aloud by the conductor to his engi . It must then be given to 
the engineer, who will hand it to his foreman at end of trip. 

“ O P, Superintendent.” 

The receiving operator writes this order in a book kept 
for the purpose, and then makes a copy of it on the proper 
form. From this copy he repeats the order back to the 
despatcher, prefixing to his reply the code number 32, 
meaning, “ I understand that.” This is called for by the 31 
at the end of the order, meaning, “ How do you understand 
this?” If the operator’s version of the order is right, the 
despatcher replies 9, meaning “ correct,” and signs. The 
operator endorses the despatcher’s “ 9” and initials on the 
back of the order, and then hands it to the conductor, show- 
ing him also the original in book. The conductor compares 
them, and signs in the book his acknowledgment of 
receipt, also signs for his driver. He then reads the 
order to his driver, and hands it to him to keep. The 
driver places it in a hook provided for the purpose in 
his cab. On some roads the order is written in duplicate, 
on manifold paper, and a copy handed to both conductor 
and driver. 

If the despatcher desires to convey instructions to a 
train which is in progress over his section, he calls up the 
operator at station where the train is next due, and 
instructs him to hold that train for orders. The operator 
immediately draws down a wire which sets his order-board 
at right angles to the track, as a signal to the train to stop. 
He then informs the station agent that train No. so-and so 
is to be held for orders. The agent being held equally 
responsible with the operator for holding trains, will throw 
up the semaphore or plant fog-signals, as he may think 
necessary. SCondintie on the order-board heing shown, 
it is the duty of conductors of any trains that may be at 
the station to go to the telegraph office. If there are no 
orders for them, they receive a “clearance,” authorising 
their trains to proceed on time-table rights. The 
despatcher’s instructions to the “held” train are issued 
(on the form of which an example has been already given) 
in advance perhaps of its arrival; but are not complete 
until repeated back to him and acknowledged by his “9,” 
which he may defer giving until the arrival of the train, 
if there is any ibility of the arrangement requiring 
change. A conductor, whose train is held at a station for 
orders, is required to sign in the telegraph book his 
acknowledgment, and must then wait until the despatcher 
sends running orders. 

On some roads there is a custom of giving what are 
called “time orders.” An order of this description 
authorises a freight train, when running ahead of a 
passenger train, to occupy a certain specified time in 
reaching a particular station for the following train to 
pass. The time stated is, of course, calculated upon the 
average running of both trains. When such an order has 
been issued, the conductor of the following train is advised 
that a freight is rumning ahead of him with a time 
allowance to a specified station, and it then becomes his 
duty to ascertain at each stopping station the time at 
which the freight train passed, and to inform his driver. 
The “time order” is a much-debated feature of despatch- 
ing, authorities being divided in opinion whether the 
saving of time is not overbalanced by risk incurred and 
the inducement held out for fast running. When trains 
follow one another closely in the same direction, the 
leading train carries a red flag or lamp on the engine, and 
another on the rear car. This gives the second train the 
same rights as the leading one. In fact, the two are 
considered as detached parts of the same train, and no 
other train may occupy the traek between the two. 
Occasionally three trains are required to run in close 








sequence. In this case the second train also carries a flag, 
extending its rights to the third train. Whether 

or not, a train following another is not permitted to leave 
or pass a station until ten minutes after the leading train. 
No train may flag another without express orders from the 
despatcher, except in the case of 2 train Hop memes by 
another at a non-telegraph station, when the leading train 
may flag the other to the first telegraph station, reporting 
there to the despatcher. 

Pilot or other engines when running empty are subject 
to the same regulations as special trains, and must obtain 
running orders before leaving a station. But in the event 
of an empty engine being required to go any considerable 
distance, it is customary on some roads to run it on the 
time of a regular train. In this cxse the empty engine 
—_ the regular train, which follows ten minutes after its 

ime. 

On almost every railway there are local regulations 
meeting special cases. For instance, on long and heavy 
grades, a modification of the block system is in force, no 
train being permitted to follow another until the leading 
train is reported as having arrived at the next telegraph 
station. Where a portion of the main track is used jointly 
by both main line and branch trains, the latter are usually 
required to keep clear of all regular main line trains, irre- 
spective of class. Generally, if a branch train is more 
than five minutes late, the rule is for it to obtain telegraph 
orders. In any event, branch trains must stop at junc- 
tions and ascertain from the operator whether there are 
any orders. 

The merits claimed for this system as a whole are 
numerous. It enables a very large amount of traffic to be 
kept moving withoxt serious delay. Twenty-five to thirty 
trains each way can pass over a hundred miles of single 
track at an average speed—including stops—for passenger 
trains of twenty-five miles an hour, for freights of twelve 
miles an hour, in each twenty-four hours, This meets the 
requirements of all except a very few roads in America. 
It is undeniably a cheap system. The duties of operators 
at intermediate stations are purely mechanical, requiring 
only a moderate degree of skill, and do not command high 
wages. Despatching, however, can only be undertaken 
by men of matured judgment and trained ability, prompt 


to decide and quick to act. American railway managers | 


are evidently of opinion that the system provides a reason- 
able security against accident. As no trustworty statistics 
are available, it is impossible to institute any comparison 
as to the relative merit of the American system in this 
respect, 

But there are certain obvious defects in its working. 
There is no check upon the despatcher. Any blunder 
or omission on his part will work out its inevitable 
mischief. Still accidents from this cause are surprisingly 
rare. A larger percentage is due to the thoughtlessness 
of operators, who will sometimes report “ Train held,” 
and forget to show the order signal, or report “Train not 
arrived ” when it has actually while the operator 
was asleep or away. A still larger share of casualties 
result from trains following each other too closely when 
being flagged or running on time allowance, against which 
the system provides no sufficient remedy. The ten 
minutes limit between trains affords little security with 
such heavy grades and sharp curves as are found on 
American roads. Should the forward train meet with 
any hindrance, it too often happens that before a signal- 
man can be sent back the second train is upon it. In 
such cases trainmen have to rely mainly upon the 
vigilance of their own look-out. “Right of road” is an 
essential feature of the system. It reduces the number 
of telegraph messages to a minimum. In the event of 
wires becoming disabled by storm, the right of road 
enables passenger trains to run ee without risk or 
delay. ‘The merits of the English “block system” are 
generally acknowledged by American railroad superin- 
tendents. It has recently been adopted by the Pennsyl- 
vania Railway, and will no doubt come into use on other 
double-track roads. But on single roads, doing so large 
a business as most American railways, no method 
upon the absolute block could be introduced without 
trebling the number of telegraph offices and side tracks. 
In fact, it would be cheaper to double the track at once. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Art the nineteenth ordinary meeting, held on Tuesday, the 24th 
April, Mr. George Robert Stephenson, president, in the chair, the 
first paper read was “On a Deep Boring for Coal at Scarle, Lin- 
colnshive,” by Professor Edward Hull, F.R.8. 

This boring was commenced about four years ago by a local com- 
pany, to test the presence of coal in the neighbourhood of Lincoln 
—Mr. J. T. Boot, of Mansfield, being the engineer—and had been 
carried out by the Diamond Rock Boring Company. The total 
depth attained was 2030ft.; but as this depth was insufficient for 
the object in view, it was desirable that the borehole should be 
carried further down. The following formations, with their 
approximate thicknesses, been passed through:— 

Depths. Thickness. 


Feet. 
ANuvielétrata.. .. 0. 2. se lt W.. .. 10 
Lower lias clay and limestone... .. Ww. «6S 
ee ee te BM ns ss 66 
New red marl and sandstone .. 141 to 1500. 1359 
Permian ero tale Fog -- 1500 to 1900 .. .. 400 
Carboniferous strata .. . 1900 to 2080 .. 180 


Although the carboniferous strata had been reached, the cores 
brought up were of so peculiar a character as to leave it uncertain 
to what portion of the carboniferous formation they belonged ; 
and, as the question of the eastward extension of the Yorkshire 
coal-field was one on which a boring at this spot was calculated to 
throw much light, it was important, both in an economic and in a 
scientific point of view, that it should be continued, until some- 
thing definite had been determined. 

The second paper read was on “Street Tramways,” by Mr. 
Robinson Souttar. Portland cement concrete formed the best 
foundation for a tramway, but care must be taken to give it time 
to set before laying and paving the lines, Where the work had to 
be hurried, bituminous concrete was preferable. Rectangular cross 
sleepers injured the concrete by their vibration, but if they had 
slightly bevelled sides this objection would be overcome. * 
ways with cast iron bearings had been constructed in this country to 
a limited extent, but timber was preferable, as the jarring was 
diminished, and the travelling was rendered noiseless and agreeable, 
The life of the rail was pectenly increased, and the concrete 
was saved from injury. ¢ grooved rails, spiked through the 
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groove, were first used, but the spike-heads wore so quickly that 
it was necessary to adopt a side fastening, and flanges were added 
to the rail with holes into which clips were driven. The objec- 
tion to this rail was that the fasteners projected and kept paving 
stones away from it. The author had introduced a rail, the 
flanges of which were brought in beneath the thickness of the 
clip, so that the clip could be driven flush with the rail. The 
paving of a tramway was expensive, but indispensable, as with- 
out such protection the rails would be shaken loose, forced out 
of gauge, and worn quickly. A row of paving stones on each 
side of the rail, with macadam between, was unsatisfactory, as 
it could not be kept in repair, so that the horses were lamed by 
running on an wneven roadway. Experiments had been made 
with wood, concrete.and asphalte paving; but the wear along the 
sides of the rails was- so great that nothing would endure but 
stone. An impervious pavement was of special value on a tram- 
way, as it prevented the water sinking alongside the rails. Cast 
iron crossings wore out so quickly, that it was better to lay the 
rails throughout with all necessary curves, and then having marked 
the places where the rails crossed, the crossings should be made by 
the rail and laying the scarfed rail on the continuous timber, 
while the scarfed timber was bridged by the continuous rail, The 
wear of points was chiefly confined to a portion about 2ft. long. By 
the insertion of a changeable piece, bevelled in front and secured by 
apin behind, this portion of the points might berenewed, at a trifling 
cost, witheut the point having to be taken up. A system had 
been adopted in several provincial towns in which the rail was 
supported on cast iron chairs placed 3ft. apart. In Manchester an 
experiment was to be tried by constructing the tramways with a 
continuous cast iron bearing. Though abroad, where timber would 
be subject to the ravages of insects, iron tramways might be 
the only alternative, no advantage would be gained by laying them 
in this country. The tendency of recent legislation had encouraged 
engineers to turn their attention to the important question of 
mechanical motive power for tramways. The difficulties to be sur- 
mounted were numerous. The tramway engines hitherto experi- 
mented with, at all successfully, had been of three kinds. (1) Steam 
engine and car in one, as Grantham’s ; (2) steam engine separate 
from car, as Merryweather’s and Hughes’ ; (3) Pneumatic car 
and engine in one, as Scott Moncrieff’s and Mékarski’s. There 
was a difference of opinion as to whether it was more desirable to 
have the engine and car combined or separate. The combined 
engine had the advantage in adhesion, in passing round curves, and 
in shunting ; while the detached engine entailed less alteration to 
rolling stock, permitted of two cars being attached on occasions, 
was safer for passengers, and more easily repaired. The latter 
could also be designed with greater freedom, and where steam was 
used, no doubt the detached engine would be generally adopted. 
The Grantham car could be driven and stopped with perfect ease. 
It required a stoker, and the smoke and steam which issued from 
it were objectionable. Messrs. Merryweather had many engines 
at work, chiefly on the Continent. They were well under con- 
trol, and an engine drew forty-eight passengers on various ascend- 
ing gradients up to lin 35. The exhaust steam was got rid of by 
decomposition, condensation, and superheating. Messrs. Henry 
Hughes and Co. had achieved a good deal of success with their 
engine. The exhaust steam was disposed of by condensation. 
The firing of the engine was completed before it started on a 
journey ; thus much nuisance was saved, and a stoker was dis- 
pensed with, On the level, and on gradients up to 1 in 30, 
engines could do all that was necessary; but the engine had 
yet to be designed that would stop and start again, with a 
heavy car behind it, on any steeper inclination, without trouble 
and delay. A pneumatic car, designed by Mr. Scott Moncrieff, 
had been at work on the Vale of Clyde tramways. It was 
capable of carrying 100 cubic feet of air, at a pressure of 350 lb. on 
the squareinch. Considering that everything connected with this 
car was of arough and temporary character, the success attained 
was encouraging. M. Mékarski, of Paris, had invented an engine 
driven by compressed air, heated before admission into the 
cylinders, by being led through a hot water vessel. It was not 
easy at present to make any reliable comparison between the rela- 
tive cost of horse and steam power on tramways. If attempted 
it was likely to err in favour of steam. Where steam could 
be introduced there would be a saving, but less than was generally 
expected. The repairs of the engines would be a serious matter, 
and the engine fitters and drivers would require high wages. 
The tramway carriages built by Messrs. John Stephenson and Co. 
for the New York and Harlem Street Railway, in 1832, had the 
form of ordinary road coaches. Leather springs were first used, 
then steel, and now india-rubber. The best wheels for tramway 
carts were cast iron waved plate wheels, such as were manufactured 
by the Lobdell Company. These permitted the outside rim to be 
sufficiently chilled, while the centre portion was not left in tension. 
illed cast iron wheels would. not last more than from ten to 
fifteen months in England, but in America they lasted longer, as 
there was no groove in the rail, and the wheel had freedom. 
Brakes should be of chilled cast iron, and work on the flange, as 
it was necessary to wear that as rapidly as the tread, else the 
resistance would be increased and the rail split. 
Accompanying the paper there was a statistical table showing 
the position and working expenses of various tramway companies. 








THE AMERICAN PATENT-OFFICE. 


THE new United States Commissioner of Patents, having heen 
called upon for a report of the condition of his department by the 
new Secretary of the Interior, makes an elaborate statement, in 
which important information and suggestions in regard to his 
bureau are given. A few extracts from General Spear’s some- 
what lengthy letter, which we take from the Scientific American, 
will, we think, be read with interest in this country :—‘* The 
force,” states the commissioner, referring to his department, 
** consists of two distinct classes, the examining and the clerical, 
with the usual auxiliaries of labourers and messengers. The 
examining corps consists of twenty-two principal examiners, each 
having a first, second, and third assistant; of an examiner of 
interferences, and an examiner of trade marks, Each principal 
examiner has charge of a class relating to some one or more kindred 
subjects matter. Each one of these principal examiners, with the 
aid of his assistants, examines all applications in his class as to 
patentability, and decides all questions relating thereto, both of 
law and fact. His favourable decision is practically final, and the 
patent issued upon his order. In case of his adverse decision, 
appeal may be taken to the Board of Examiners-in-Chief. This 
board consists of three equal members appointed by the 
President and confirmed by the Senate. Their legal duty is 
to hear appeals from the adverse decisions of the principal 
examiners and from the examiner of interferences, to review 
the decision of the examiners, and they may affirm or 
reverse them. From their adverse decision appeal may 
be taken to the commissioner in person, or to the as- 
sistant commissioner acting as commissioner. .. .. . 
The duties of the examining corps are partly scientific and partly 
judicial. They require general intelligence, mechanical aptitude, 
scientific training, familiarity with the state of the art for each 
particular class, a knowledge of the law and the decisions of the 
courts relating to patent matters, a judicial turn of mind, willing- 
ness to hear arguments and receive information, and firmness to 
decide adversely to eager applicants. The examiner, in the per- 
formance of his duties, is required to make laborious researches in 
order to ascertain the novelty or the lack of novelty of appli- 
cations submitted to him. In making the search, he acts the part 
of prosecuting attorney at the same time. When the search is 
completed, it is his duty to decide questions, nice and perplexing, 
as to differences between the processes or machines sought to be 
patented, and those already shown in references in his class, I 
need hardly add that this duty requires of the examiner an amount 
of patience, fairness, intelligence, and fidelity not often to be 





found. And, further, that on the one hand he shall be so sustained 
that he can act honestly and intelligently, without fear and) with- 
out favour ; and, on the other hand, that he shall not be so sus- 
tained that he can in security act carelessly or unwisely.” 

According to the commissioner’s statement, some of the few 
** fossil” examiners have been removed, and others reduced in 
rank, which evinces his determination to improve the working 
force of the office, which our contemporary fully commends. General 
Spears writes:—‘‘A few of the older examiners and assistant 
examiners were, in my judgment, incompetent for the positions 
they held, and some have been reduced in grade or discharged 
since I came into office. In respect to others, I propose to sub- 
mit recommendations. Many of the older and most of the ex- 
amining corps appointed since 1869 are able and faithful officers, 
With respect to them I have but few recommendations to make. 
In the performance of their difficult executive and judicial duties 
they need only the incentive that faithful official services will be 
appreciated. The standard of the examining corps may, and 
undeniably should be, raised. It is possible on the pay allowed 
by law (although that pay has not been enough to retain some of 
the best and most experienced men) as it now stands to elevate 
the standard of the corps in point of ability, but it is a work 
which needs to be done gradually. Some of the less able officers 
have acquired long experience, considerable knowledge of the 
business, and in some respects render better service than inexpe- 
rienced though abler men. But they have long since reached their 
maximum, and their maximum issmall. Onthe other hand, great 
care is required in the selection of new men.” 

The clerical force of the office, which consists largely of ladies 
who have usually been appointed on personal solicitation, the com- 
missioner also proposes to sift out, and he will retain only such as 
are competent to perform the duties required of them. Referring 
to this force, says the commissioner: ** Its efficiencies are not up 
to the standard required by the public interests, nor that which the 
salaries paid ought to command. The renovation of this force and 
elevation of the character of it require time and patience. By 
carefully sifting out the incompetent and inattentive, I am confi- 
dent that the office may be benefited both by the addition of better 
elements and by better services from those who are retained. In 
respect to reductions, I am of the opinion that the examining corps 
should be kept up to the maximum allowed by law. The clerical 
force, I think, may be reduced, when improved in the manner here- 
tofore indicated, and when the method of carrying on the clerical 
business is changed as I shall hereinafter suggest.’ 

The most important feature, to the greatest number of persons 
having dealings with the Patent-office, is the examination of appli- 
cations and promptitude in decisions; and our contemporary hopes 
to see the Commissioner more exacting than most of his prede- 
cessors have been, requiring the examiner in charge of each class 
to keep his work up so closely that not more than a fortnight shall 
intervene in any case, after the application is completed, before a 
decision is rendered. The long delay in some instances before a 
decision is made by the examiner is annoying to the solicitor, dis- 
couraging to the inventor, and demoralising to the examining corps 
itself. ‘“*The method of lucting the receipt of applications, 
examination of cases, and issue of patents,” adds the Commissioner, 
‘*appears to have been carefully thought out at a very early period 
in the history of the office. It works well, is as simple as is con- 
sistent with the proper safeguards and checks, and needs no 
change.” 

After some suggestions tending to facilitate the furnishing of 
copies of patents, assignments, and abstracts, and a recommenda- 
tion of the competitive system of examination of applicants for 
positions, the commissioner closes his communication as follows : 
—‘‘ There is no need of going far outside the business of the office 
to find matter for examination in order to test the fitness of appli- 
cants for appointment. I have found by an experience of nearly 
three years that an examination in matters pertaining to official 
business, or pertaining to matters intimately connected therewith, 
is all that is required, not on.7 to test the knowledge of an appli- 
cant, but the quality of his mind and mental habits.” 














THE ROYAL SOCIETY. 


THE President and Council of the Royal Society held their usual 
aunual reception at Burlington House, on Wednesday evening. 
The visitors on arriving were received by the President, Dr. 
Hooker, C.B. The number of scientific apparatus, shown for the 
first time, was greater than is usual on these occasions. Numerous 
specimens of cast and wrought iron treated by the process for 
the prevention of corrosion, discovered by Professor Barff, were 
displayed, including water pipes, gutters, garden rails, and gun 
barrels, the latter with the bore still as bright as before the treat- 
ment, were exhibited, and some of which had been subjected to 
very severe test in actual use. 

Mr. Ladd exhibited a curious series of fluorescent liquids and a 
manometric apparatus for showing the effect of sound on a sensi- 
tive flame; Mr. Apps a magnificent aurora tube of uranium glass, 
producing at least 4ft. of beautiful coloured flame, and a Gramme’s 
magneto-electric machine supplying a current to an induction coil. 

Mr. Browning showed some combinations that are exceedingly 
ingenious and useful, among them a new arrangement of Stephen- 
son’s binocular for use with high powers. In place of using two 
long tubes, which are unsteady, a single perpendicular tube 
is used, into which at the upper portion only, the two short 
eye-tubes are introduced, a silvered mirror being used to 
reflect the object. With this a 25th can be used. 
still more ingenious arrangement is that in another micro- 
scope, by which the same object-glasses can be used 
either with binocular or single eye-piece, and larising 
soperatns, without interference with the stage, object, or 
light ; and, further the construction admits of rotating the 
tube so that two observers, sitting on opposite sides, may 
compare notes on what they see without interfering with the 
adjustment or the light. Next to the microscope, the instrument 
of greatest interest at present is perhaps the radiometer, and of 
these Mr. Crookes exhibited a large number. A new modification 
of it he calls the otheoscope, from w%s»—I propel. This was 
described at the ordinary meeting of the Royal Society last even- 
ing. The distinctive feature is that either a blackened surface or 
a bright surface is fixed, and the opposite bright or blackened 
surface is left free to rotate. Professor Boyd Dawkins contri- 
buted a series of specimens of the resuits of the exploration 
last year of the Robin Hood and Church Hole caves. at 
Cresswell in Derbyshire, being but a few out of some 
10,000 specimens that rewarded the explorers. Cave lion, 
wild cat, leopard, spotted hyena, fox, wolf, bear, reindeer, 
Irish elk, bison, horse, woolly rhinoceros, mammoth, and hare were 
found, The traces of man ted of R British remains 
in the upper portion, flint implements in the middle portion, and 
quartzite implements at the bottom. Professor Burdon Sanderson 
showed a modified arrangement of Lippman’s “ electrometer,” for 
investigations in plant and animal electricity. There was a 
recently killed batrachian heart in action, its apex in connection 
by a moist silk thread with an electrode, the other electrode con- 
nected with the base. Electrical disturbance is observed about one- 
sixth of a second before each contraction. Lieutenant G. 8. 
Clarke and Professor Herbert M’Leod showed a recently-devised 
apparatus for determining the speed of rotating machinery. 
Diverging ruled lines are placed round the revolving cylinder, they 
are observed through a slit, and when the points thus seen produce 
a particular t cng a number is read off which gives the speed. 
Professor Adam’s apparatus for observing the reflection and refrac- 
tion of radiant heat and light, and . Spottiswoode’s gigantic 
induction coil, giving a spark 42in. in length, were amongst the 
interesting exhibits, Mr. Bagot’s electric dial colliery signals were 
also shown. The invention appears to secare the utmost certainty 
and rapidity in the transmission of signals from the pit to the 
engine-room and bank, and adds in a most important degree to 








safety in raising and lowering the men and to expedition in bringing 


up the tubs. At the Cannock and Rugeley Colliery, where these 
signals are in practical use, it has been found that 800 loads can be 
drawn up in the time previously occupied by 500; the system 

ing thus as profitable commercially as it is serviceable in the pre- 
vention of accidents, Military philosophical science was well 
represented by Lieutenant Watkin, R.A., to whom we are in- 
debted for some important adjuncts to rifled guns-—his apparatus 
for ascertaining the ranges of objects of attack by the heavy guns 
in forts and batteries ; his chronograph, and his range-finder for 
field guns. 

Mr. Christie showed the recently finished half-prism spectro- 
scope—direct vision—about which there has been a correspondence 
in Nature. Lieutenant-Colonel Campbell contributed a heliostat 
with unusually large crown glass prisms, an automatic spectro- 
scope, and a governor for an sin. reflector, which will keep time 
with a variation of not more than five seconds per minute. Messrs, 
Tisley and Spider, Messrs. C. and L, Wray, Professor N. Hartley, 
Mr. H. C, Sorby, the President of the Royal Microscopical Society, 
and many others, were among the exhibitors. The arrangements 
of the objects exhibited were carried out under the direction of the 
assistant secretary, Mr. Walter White. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 





Hi.M.S. TOURMALINE, 

Srr,—There are a few points left untouched by Messrs. Haw- 
thorn’s letter in the last number of THE ENGINEER, which, I 
think, require further elucidation. 

I find it difficult to accept priming as the cause of al/ the mis- 
fortunes of the Tourmaline’s engines. (Granting that the boilers 
on first starting did prime heavily, it would appear that the 
resulting mischief was very quickly accomplished, and that it was 
also repaired by the engineers. Weare not told that the engines 
continued to prime, but we are told that the engines gave trouble 
from the moment they left England till they reached Simon’s Bay. 
Priming will not explain the failure of the pistons, the hot bearing, 
or the wear of the piston rod guides. Again, with all deference 
to Messrs. Hawthorn, I would point out that a slide valve weigh- 
ing a ton and a-quarter cannot be worked as easily as one of less 
weight, for the simple reason, if no other existed, that its 
sliding friction on the lower edge must be considerable, 
If the coefficient of friction was but ;th—and it is more 
probable that it was jth—the resistance due to this cause alone 
would amount to 1} cwt. But the inertia of a valve of the given 
weight stopped and started some 200 times in a minute, must cause 
a very severe strain on all the valve gear; and, finally, I feel 
certain that not one engineer in twenty will say that nothing 
would have been gained by making the rods longer. The great 
argument used by Messrs. Hawthorn is that similar engines in 
other ships have given satisfaction, The statement is based on the 
fact that no complaints have been made, and it therefore simply 
proves nothing. Messrs Hawthorn, in their letter to the T'imes, 
stated that if Mr. Pitt had not died, nothing would have been 
heard of the Tourmaline’s troubles, Is it not fair to conjecture 
that the death of the chief engineer of, say, the Opal, might be 
followed by a story somewhat similar to that of the Tourmaline ? 

It is fair that I should point out that these engines were practi- 
cally designed by the Admiralty, and that in so far I conceive that 
Messrs. Hawthorn are not to blame; while the fact that such 
engines worked at all bears testimony to the excellence of Messrs, 
Hawthorn’s workmanship, 

But the most noteworthy feature in the whole transaction is that 
Mr, Pitt was probably the most competent engineer on the 
Admiralty books. His reputation as a practical man was very 
high. His experience was varied and extensive, as may be guessed 
when I say that about twelve years since he held the post of senior 
engineer in charge of the steam factory at Hong Kong. As to his 
personal character, that was above reproach. It appears to me that 
if Mr. Pitt did not know how to manage the engines of the Tour- 
maline, they must have presented no ordinary difficulties. In 
any case it does not appear that the Admiralty possessed a better 
man. It seems unreasonable to assert that such a man should have 
been quite incapable of dealing with so common an occurrence as 
the priming of a marine boiler; and I for one must have more 
satisfactory evidence before me, before I can believe that all the 
misfortunes of the Tourmaline found their origin in the incapacity 
of a man whose reputation stood as high as that of Mr. Pitt. 

Devonport, April 23rd. N. E. 





S1r,—I beg leave to trespass on your valuable space to make a 
short reply to the letter of Messrs. Hawthorn, inserted in your 
last. To the first portion of Messrs. Hawthorn’s letter I take no 
exception, for I hold them to be perfectly justified in using every 
legitimate means of argument to make good their case; but, 
quoting from the latter portion of the letter, they state :— 
“4 « « We have to deal with this condition of thi 
entirely altered by the vessel being put under steam, and under 
the direction and management of a staff of officers who may or 
they may not be able to manage the machinery put into their 
charge.” The italics are their own. Now, I think it will be 
generally admitted that this remark is uncalled-for, and unjusti- 
tiadle, for, assuming such a line of argument go be admissible, and 
worth anything, is it not equally applicable to themselves as con- 
tractors? But I need scarcely add that the remark contains an 
insinuation which I forbear to characterise. The policy of being 
afraid to strike, but willing to wound, is calculated to weaken 
rather than strengthen a case ; and it cannot but be a matter of 
general surprise and regret that gentlemen of really high standing 
should choose a line of argument as undignified as it is 
objectionable, —I enclose my card, Farr Puay, 

April 28th. 


INCLINED versus VERTICAL ARMOUR, 


Sir,—I see in your issue of 13th inst, there appears a detailed 
account of Commander Hubert Grenfell’s paper, read on the 23rd 
March last at the Institution of Naval Architects, on the relative 

wers of cast iron, wrought iron, and steel, to withstand the 
| ee of heavy prejectiles. I may state without fear of contra- 
diction that Commander Grenfell’s ability as a scientific gunnery 
officer is unquestioned by the naval profession, especially by gen- 
tlemen who have the pleasure of his acquaintance ; but since Com- 
mander Grenfell has, unknown to me, introduced my name and 
my ideas as supporting his views, and as Mr. Barnaby, the princi, 
naval constructor to the Admiralty, has thought fit to somewhat 
question the value of the same, I find it necessary to ask you to 
allow me space to furnish an explanation. 

Quoting from the paper, Commander Grenfell states :—‘‘It is 
impossible to compare the shape of a dome turret with that of any 
on board our ironclads, or of the shields used on the forts at Ports- 
mouth and Plymouth, without being struck with the great supe- 
riority which the former possesses as regards the difficulty of givin 
it a direct blow, and the tendency to deflect shot. The ine 
resistance derived from the curved surface of the dome has been 
estimated at two and a-half times that of vertical armour, weight 
for weight.” Mr. Barnaby replies :—‘‘ He wished to ask what 
authority there was for the statement that the increased resistance 
derived from the curved surface of the dome was two and a-half 
times that of vertical armour, weight for weight.” Commander 
Grenfell answers :—‘ His statement that, weight for weight, the 
resistance derived from the curved surface of the dome was two 
and a-half times that of vertical armour, was the result of a very 
detailed examination of the subject by another naval officer, Mr, 
Palmer. That gentleman himself designed a dome turret out of 
wrought iron plates, and went very elaborately into the question 
to ascertain what the comparative value of the two systems was,” 
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Now, Sir, I regret not having been present to offer a personal 
explanation, as the onus of that reply, coupled with Mr. Barnaby’s 
remark as it now stands, is thrown upon my shoulders, For the 
past five years the G overnment of Bombay have entrusted me with 
the command of the double-turretted ironclad ship Magdala. In 
the spring of 1873, I had the honour to submit to their lordships at 
the Admiralty certain plans for constructing dome-shaped turrets, 
and side armour on the inclined principle. In April, 1874, I 
further designe a complete inelined armour vessel, not a turret 
ship, with a central inclined armour battery. This drawing was 
published by the Government of Bombay, and included in a report 
which I had the honour to submit to them for fortifying Bombay 
harbour and the Island of Perim in the Red Sea. It cannot be 
supposed that I so far committed myself in this direction without 
having given the subject most anxious consideration ; in support 
thereof, I ask you to accept a copy of my book on the subject of 
inclined armour p van inviting your attention to the numerous 
diagrams, and to the last but one paragraph, which reads— In 
conclusion, the author believes that a vessel fitted with a dome- 
turret, and protected with inclined armour on the lines of curve 
submitted, weuld be about two and a-quarter times—not two and 
a-half times, as mentioned by Commander Grenfell—as effective 
for special war services, taking the armour weight for weight, as a 
ship of the same displacement, and built, as at present, on the 
Grtical armour system.” 

This conclusion was arrived at after most carefully considering 
the effect of 1075 biows from projectiles fired at every conceivable 
angle of attack on a specially designed inclined armed vessel, the 
reasonings being strongly supported by the only practical gunnery 
experiments made on targets relative to the value of inclined and 
vertical armours, The next test, and the most recent proof I can 
adduce in sw of the value and probable use of inclined 
armour, is the fact that since my return from India two of the 
most eminent designers in the world, one a naval officer and the 
othera naval architect, one an Englishman and the seconda foreigner, 
have shown me drawings for vessels where inclined armour is to 
be the chief feature, identical in ——- with my drawings made 
in 1872-73. This looks as if inclined armour was coming into 
fashion. Furthor than that, I am confident now, as then, that the 
day is not far distant when England will be compelled to employ 
inclined armour for certain and certain c! of vessels, 
It has been obvious to me from the time of the completion of the 
working out of the idea—which idea by-the-by was a very ancient 
one—that it would not be the policy of the British Admiralty to 
adopt it, or any portion of it, until forced into competition with a 
foreign Power. 

England’s policy in naval construction is time to keep all 
novelties in the background, and so long as she possesses that 
element, supported by endless we resources and the highest 
engineering talent in the world, she will remain mistress of the 
seas. England must, however, be prepared for competition, and 
in a few years it is highly aw that in many important 
instances inclined armour will supersede vertical armour, and, 
finally, armour will b the ption, and not the rule, in 
first-class sea-going fighting machines. In fact, about the very 
reverse of what exists at present may be expected. In anticipation 
and in confirmation of this, I designed, in February this year, an 
entirely novel class of Lncteendiaiones vessel, without, I believe T 
may say, her equal for gun-carrying power, cheapness, and 
efficiency, and without a vestige of armour clothing. 

50, Finsbury-square, April 20th. Francis I, PALMER, 








ENGINEERS IN THE NAVY. 


Sir,—Not having seen any direct contradiction in the papers of 
Mr. Ward Hunt's statement, when moving the navy estimates, 
that ‘‘ the engineers themselves were tolerably well satisfied with 
what it was proposed to do for them,” I shall esteem it a favour if 

ou will afford me space enough to say a few words on this subject. 
t is nothing new to the engineers of her Majesty’s service to have 
to bear disappointment, but I think I shall express the feelings of 
the major portion of those now serving if I say that Mr. Ward 
Hunt’s scheme for the improvement of the class is the most severe 
disappointment they have had to endure during the past twenty 
years. The ittee appointed by Mr. Ward Hunt, so far back as 
September, 1875, conducted the inquiry in a spirit of loyalty to 
the interests of all concerned, and with a sincere desire that justice 
should be done to a body of officers, whose value and importance 
they felt convinced had been too long ignored. At the same 
time it was necessary for them to pay some to the traditions 
of the service, and those well-known prejudices which even yet 
exist in the minds of a large number of naval officers against their 
brethren of the engineering branch. The committee’s report shows 
how carefully they ‘‘steered a middle course ;” and it must be 
rfectly evident to all who read that document that the committee 
elt bound to err on the side of moderation, rather than imperil 
the cause of the engineers by recommendations which they knew 
would never be accepted. 

Well, Sir, that report has been in the hands of the Admiralty 
ever since January, 1876—time enough, one would think, for ‘“‘ My 
Lords” to have decided on what todo! But what are the facts of 
the case? Instead of accepting the very moderate recommenda- 
tions of the committee in extenso, cordially, and at once, their 
lordships have taken nearly fifteen months to consider what they 
shall do; and do not appear even now to have arrived at a decision. 
They have certainly printed a circular with reference to a proposed 
increase of pay, which circular we all look upon rather asa bad 
joke on the part of the writer who prepared it for press, than as a 
bond fide document, for we can scarcely believe that their lord- 
ships intend to insult us with such a paltry increase of pay as is 
there set down. 

Then we hear that chief engineers are to rank with com- 
manders after ten years’ service instead of fifteen years as at present. 
A very safe concession, when we consider that the men who are now 
being promoted to chiefs are from forty-two to forty-five years of 
age, and that retirement is compulsory at fifty-five. The men who 
are now wearing the third stripe were chief engineers after seven 
or eight years’ service. Those who are just putting on the second 
stripe have been from twenty to twenty-three years in active 
service ; and the Admiralty ask them—or rather compel them— 
to serve a further period of ten before mounting another 
= and eleven years before attaining the maximum pay of their 
rank, Why, Sir, nine-tenths of them will never be able, on account 
of age, to put on the third stripe, nor draw a higher rate of pay 
than 16s,—17s, if the circular be a fact and not a hoax—per day ; 
and yet Mr, Ward Hunt has the audacity to tell the country that 
we are ‘‘ moderately well satisfied.” 

Satisfied! With what? With rank and pay we can never 
attain? Satisfied with the shadow instead of the substance? 
Truly, the First Lord must think us the most complacent body of 
men a public Minister ever had to deal with! If the relative rank 
of commander and the higher rates of ‘full pay” are to be any- 
thing more than bogus rewards, the periods of service now required 
to qualify for them must be very materially reduced, or they must 
be attainable by service without respect to rank. After twenty 
years or more of struggling with an extremely limited income, 
is it too much to ask that the last few years of our service shall 
at all events be freed from such anxiety? Our duties are suffi- 
ciently trying without having other cares weighing upon our 
minds, The junior branches of the class are particularly badly 
situated owing to the length of time which elapses between 
their attaining the rank of engineer and that of chief. They 
may be engineors within six years from date of entry, but it will 
take them another fifteen or sixteen years to become chiefs, and 
this time is extending yearly, Now, if the Admiralty cannot 
remove the obstacles in the way of promotion, they can, at-all 
events, give an increase of pay according to service, say at periods 
of bg ears, 

» Ward Hunt naively remarked that the improvements which 
the Admiralty contemplated making were not to be considered as 








a final settlement of the question. We should think not. What 
we would recommend the right hon. gentleman to do is to begin 
again de novo, with a determination to do something which shall 
be worthy of himself and a real adjustment of grievances which, 
the country itself acknowledges, call for immediate and very 
adequate redress, 

A shilling a day to men with wants as pressing as ours—to use 
the words of Mr, E. J. Reed, M.P.—is neither more nor less than 
an insult. A VictTIM. 

Devonport, April 17th. 


THE GAS PUDDLING FURNACES OF BOETIUS AND BICHEROUK. 


Sir,—My attention has been directed to the reference, by your 
correspondent, Mr. Arthur Coyte, to my patent gas furnace, and to 
that of M. Lambert Bicheroux, of the firm of Bicheroux and 
Sons, ironmasters, Duisburg, Prussia. I have Pager the speci- 
fication of this patent, which I find is dated the 25th May, 1872, 
and was astonished to find my patent, which is dated August 15th, 
1865, or some seven years earlier, roduced, At least I can find 
no difference whatever in the two descriptions, Should there be 
any difference, it would be satisfactory to me to have it pointed out 
by any of your correspondents, or better still, by M. Bicheroux 
himaelf or Mr, Holste, his agent for Great Britain, However, I 
know, and can easily prove, that my late brother, Mr. Henning 
Boetius, has, prior to 1872, set up both puddling and heating 
furnaces to the Boetius plan in M. L, Bicheroux’s works 
at Duisburg. Again, in 1868, or four years prior to the Bicheroux 
patent, I set up furnaces, exactly similar to the drawings in his 
— at Messrs. A. and H. Johnson’s Victoria Ironworks, 

illwall, of which six were for heating and one for puddling iron. 
bey a working satisfactorily for several years, are now stand- 
ing like so many others on the Thames, 

venture to think that this is a glaring instance of the want of 
reform in our patent laws. J. F. Bortius. 

Clyde Wharf, Victoria Docks, April 23rd. 








PUDDLING IRON IN GAS FURNACES. 

Sir,—It is with pleasure one reads so sound and sensible a letter, 
one so much to the point, as that of your correspondent, Mr. Arthur 
Coyte, in your impression of the 13th inst., on a subject but dimly 
understood in general. In answer to the inquiry, ‘‘ Would Mr. 
Casson enlighten us as to the exact yield in his furnace,’ which, 
from the subsequent remarks of your correspondent, I take to 
mean a desire to elicit information on the yield, &c., of gas 
furnaces in general, may I be permitted to occupy a few lines of 
your valuable space by stating the yield of iron—puddled bars— 
obtained by myself in a true gas furnace, which Mr. Casson’s can 
scarcely be called, to have been better by 5 to 7 per cent., than in 
the same furnace before being altered for gas instead of solid fuel 
burnt in the usual way; the same pig iron, bituminous coal and 
workmen being employed in both cases. The fuel consumed in the 
furnace with bars, was before the alteration, 1‘1 of coal to 1°0 of 
puddled bars ; after the alteration to gas, 0°614 of coal to 1°0 of 
puddled bars, or 24°64 and 13°75 cwt. per ton respectively. The 
pig iron was of very good quality and worked well at all times, but 
the product from the gas furnace was ultimately decidedly superior 
and always had a finer skin and appearance than was the case till 
then in the old-fashioned furnace, Formerly five to six charges 
of 450 lb. were made in the twelve hours’ shift, with the gas fuel 
six to seven, which could easily have been increased to eight or 
nine if the hearth and sides could have stood the increased heat 
and the workmen have endured the extra work and heat coming 
out of the stopper hole. There was not only too much heat in 
the Dandy and air heating apparatus, but sufficient left to keep up 
steam in the boiler for a 12-H.P. engine. 

How it has come about that the yields have not been satis- 
factory at the works mentioned, I cannot, of course, tell without 
a special knowledge of the circumstances in each case under which 
the results were obtained ; but, if they be correct, they are in com- 
plete opposition to the principle involved in the gas system, the 
very essence of which consists in being able to prevent more free 
oxygen from entering the furnace than is absolutely necessary for 
perfect combustion ; and added to this, there always being a cer- 
tain pressure in the furnace towards its exterior, no air can enter 
it from without. Besides this, again, my experience goes to show 
me that just the reverse of what appears here to have taken place, 
namely, ‘‘the flame cutting the iron,” is the case, as a rule, with 
gas flame. As an example, I may mention that when I first began 
to use gas, I found my iron was not as good as it formerly was 
with the old-fashioned furnace, the reason of which I discovered 
afterwards to be in the want of sufficient free oxygen in the flame 
during the time of melting down the charge and the first rabble. 
Such a flame, therefore, could not ‘‘ cut the iron,” or, in other 
words, diminish the yield. Again, whoever has worked a gas 
furnace knows, that to create and maintain the greatest heat, for 
instance, during the balling and welding process, he must not have 
much excess of sree oxygen in his flame; therefore, this flame 
cannot ‘‘cut the iron” much. I say much, because a very slight 
excess of oxygen is necessary to perfect welding—a neutral flame, 


‘the hottest will not do it, paradoxical as it may appear. There- 


fore a — loss of iron will always take place, let the manipula- 
tion of the furnace be ever so perfect, but, if the greatest care be 
taken in managing the flame in the furnace, it is evident that the 
loss of iron may be reduced to a minimum. I cannot, there- 
fore see, why the yields in a gas puddling furnace should be less 
than ina common one with solid fuel; whilst, on the contrary, 
they ought to be improved by nearly one half, or say 6 to 7 per cent. 
In all other = I can fully endorse the statements of your 
correspondent, who evidently is pretty well up on the subject. 
Unkil-on-the-Rhine, April, 1877. Frep. Yates. 





S1r,—In reply. to the letter that appeared from Mr. Arthur 
Coyte in your week’s issue, I beg to say that I obtain quite as 
good yield of iron from my gas puddling furnaces as from the 
old —_ grate furnaces; but, i h as I disp with one- 
third the quantity of scrap and nearly two-thirds of other fettling, 
the yield of iron is decidedly in favour of the gas furnaces, besides 
a very marked improvement in the quality of the iron produced. 

But the gas and the hot air to combine with it are under strong 
pressure, so that it is oe for any iron to be lost through 
air entering the door-holes, &c. &c., which is one great cause of 
loss of yield in the old single furnaces. 

By shutting off the hot air valves, and at the same time lowering 
the damper, I obtain a perfect reducing flames, such as I believe no 
other system of furnace can give. R. Smrru-Casson. 

P.S.—The yields for the last fortnight in our gas puddling 
furnaces were, on the night turn, one ton one cwt. one quarter and 
7 1b., and on the day turn, one ton two cwt, two quarters and 12 Ib. 

Brierley Hill, April 18th. 








SPECIAL ENGINES, 

S1r,—I was much struck with your article in last week’s paper 
on special locomotives, and especially with the description of 
Mr. Stroudley’s ‘‘ Burgundy,” and I should like to saya word or 
two about that engine, and perhaps, when you publish the drawings 
of it, your readers may be favoured with a little further infor- 
mation on one or two points that I would bring before you. In 
the description of this engine mention is made of the difficulty of 
getting a wide steam chest with cylinders 17in. diameter between 
inside frames, and ome? Mr. Stroudley does find it a diffi- 
culty, as he has only succeeded in making his steam chest 4}in, 
wide. Now why is this? The thickness of the frame plates is 
not given, but with ljin. plates there is no difficulty in getting 
4ft. lin. between the frames ; this ought to allow the steam chest 
to be made at least Gin. wide, and there are many engines with 
inside bearings that have steam chests of this width. The descrip- 
tion of the division of the steam ports is not very clear; there 
seems some confusion between “‘ steam ” and ‘‘ exhaust,” perhaps a 
sketch of the arrangement would help to explain it. 





The arrangement of motion plate and slide bars seems very good 
and carefully worked out; but is no difficulty experienced with the 
loose piston head? This appears rather a weak point, and I fail 
to see the advantage in having to take off the piston instead of the 
crosshead, With reference to the side rod bushes, there seems a 


little ambiguity. Are we to suppose that after four years’ running - 


both bushes and pins are a good fit? Even Mr. Stroudley can 
hardly have accomplished that, I fancy, but it reads as if it was so 
intended to be understood. Certainly Mr. Stroudley seems for- 
tunate in the length of time his engines wear without adjustment, 
as we are told that the eccentric straps have still the machine 
marks visible, and do not require letting together after five years’ 
running; and without doubt, if this is so, the sooner all straps are 
made of cast iron the better for the railway companies. The eccen- 
tric sheaves, I presume, are cast in pairs, and the mode of driving 
them is certainly ingenious, but is no difficulty experienced in 

iving them the exact lead required? as I do not see how they can 

set after they are in their places. 

The arrangement of outside crank pins seems a point quite 
worthy the attention of locomotive engineers if it enables an 
engine to run 150,000 miles without wearing the axle-boxes or 
horn plates; indeed, the wonder seems to be that these engines 
ever come into the shops for repairs at all, seeing the length of 
time and number of miles that the different working parts have 
placed to their credit. 

The question of injectors v. pumps, and the desirability of being 
able to heat the feed-water, is one that engineers have not yet 
decided, and Mr. Stroudley is well known to be an advocate for 
the latter, and, therefore, I will not say anything about it, and 
will only add that though there seem one or two points on which 
a little further information would be desirable, yet, on the whole, 
the description is exceedingly clear and minute, and the thanks of 
your readers are due to Mr. Reynolds for furnishing you with it. 

Doncaster, April 24th. T. M. 





MEASURING INSTRUMENTS. 

Si1r,—In reply to Mr. W. Bissell’s letter which appeared in THE 
ENGINEER of the 13th inst., will you kindly allow me to inform 
him through your columns that at the request of one of our English 
wire manufacturing firms, I designed in 1875 my decimal measur- 
ing machine to supply a want long felt in the wire trade, for an 
accurate and reliable apparatus or machine, capable of measuring 
or gauging by one-thousandth part of an inch, and to supersede the 
ordinary wire gauge, which is found in practice to be too limited in 
its range of measurements. The first of these machines I delivered 
to the same firm in January, 1876, where it has been in use ever 
since. Comparing these dates with those given by Mr. W. Bissell, 
it is quite impossible that my desigh could be a copy of any 
machine or apparatus exhibited at the Philadelphia Exhibition, 
which was opened on the 10th of May, 1876, more than three 
months after my machine had been put intv use, much less copied 
from the description and cuts which Mr. W. Bissell says appeared 
in one of your contemporaries in the following June, 1876. I may 
also say that up to the present I have never had the pleasure of 
seeing Mr. John E. Sweet’s apparatus, or any illustrations what- 
ever of the same, nor even heard of such a machine being invented 
by an American, until I read Mr. W. Bissell’s letter in last week’s 
ENGINEER. Rozert L, KERR, 

Dalton-chambers, Manchester, 

April 17th. 

S1r,—Referring to the letter in your journal respecting the above, 
we think that we ought in justice to Mr. Kerr state that he 
brought us one of the measuring instruments constructed by him 
to have his name engraved thereon so long back as January, 1876. 
You will observe that this is six months previous to the publishing 
of the full description and cuts referred to by your correspondent, 

GEORGE FALKNER AND SON, 

Engraving and Printing Works, Manchester. 

April 17th 

S1z,—We notice in your issue of 13th inst. a letter from Mr. 
W. Bissell, of Rochester, U.S., with respect to a decimal 
measuring machine of which Mr. Robt. L. Kerr, of Manchester, 
claims to be the inventor, and as Mr. Bissell has gone so far as to 
insinuate that Mr. Kerr has borrowed his idea from our sharper 
American cousins, we think it only fair to the latter gentleman to 
state that the machine in question was specially designed by him for 
usin 1875, and has been at work ever since January, 1876, so that Mr. 
Kerr could not have copied from anything shown at the Centennial 
Exhibition, nor from any drawings which may have appeared in the 
American Journals of June, 1876. Mr. Bissell thinks it remark- 
able that two machines so much in resemblance should appear 
almost simultaneously, but it may be accounted for from the 
fact that more than one cute Yankee saw Mr. Kerr’s machine at 
our works during the early part of 1876. Wa. SMITH AND Son, 

Dallam Wire Works, Warrington, 

April 16th. 

P.S.—Enclosed we hand you the original drawing of the 

machine. _—— 








STEAM UPON TRAMWAYS. 

S1r,—I have only just seen your article of the 20th inst., in which 
you state that I was unable to run my engines on the tramways at 
night. Will you please allow me to state that this was simply 
owing to the engine not being fitted with lamps? From my experi- 
ence of tramways, I have reason to suppose that it is much safer 
to work in the night than in the day-time, the streets being then 
much less occupied by vehicles, Hy. HuGHEs. 

Leicester, April 25th. 








TrIaAL Trip.—On Tuesday the steamship Serapis, built b 
Messrs. Raylton, Dixon and Co., of Middlesbrough-on-Tees, too’ 
her official trial trip, giving most satisfactory results, and averaging, 
during the run, 104 knots per hour. The following are her dimen- 
sions :—Length, 297ft.; breadth, 34ft. 8in.; depth of hold, 24ft. 44in, 
She is fitted with water ballast and all most recent improvements, 
classed to Lloyd’s highest grade, and has a carrying capacity of 
2750 tons ; her engines are of 180 horse-power nominal, and have 
been supplied by Messrs. Blair and Co., Limited, Stockton-on- 
Tees. The Serapis has been built to the order of Messrs. Hutchin- 
son and McIntyre, of Newcastle-on-Tyne, and is the fourth 
steamer built for the same owners by Messrs, Dixon and Co., who 
have also another in hand for the same firm. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS OF SCOTLAND. 
—The twentieth annual meeting of this institution was held on 
Tuesday night, in the Corporation Buildings, Glasgow, Mr. J. L. 
K. Jamieson, of Messrs. Elder and Co., vice-president, in the 
chair. Mr. Andrew Paul, mechanical engineer, Dumbarton, was 
elected an ordinary member, and the following awards of medals 
for papers read during the session 1875-76 were then made:—(1) 
The Institution medal to Mr. James Brownlee, for his paper “ On 
the Action of Water when Flowing through a Nozzle;” (2) the 
marine engineering medal to Mr. Robert Mansel, for his paper 
“On Propositions on the Motion of Steamships;” and (3) the 
railway engineering medal to Mr. W. J. Millar, C.E., for his paper 
“On the Strength and Fracture of Cast Iron.” It was reported 
that the institution now embraces 311 old members, 32 new mem- 
bers, 39 associates, and 95 graduates. Professor Jas. Thomson, C.E. 
LL.D., and Mr. Robert Mansel, were elected vice-presidents, and 
Messrs. Andrew Brown, E. Kemp, John Thomson, John Page, C.E., 
and George Russell were elected members of council. A discus- 
sion followed on a paper read at a previous meeting by Mr. Ernest 
Benedict, “‘On Metal Sleepers for Railways.” Sir William Thom- 
son then made an interesting communication of his views with 
reference to an improved and more easy and satisfactory method 
of adjusting the compasses of vessels on the Clyde, and the follow- 
ing gentlemen were appointed as a committee to co-operate with 
Sir William in the carrying out of his scheme-—Messrs. Jamieson, 
William Denny, Robert Mansel, John Ferguson, Robert Duncan, 
and James Deas, C.E. The meeting then separated. 
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engineer’s opinion, and they shall be neatly pared and fitted so as 
to make om close work. Joints, unless otherwise specified or 
shown on the drawi shall be fitted with double covers and 
shall be double rive and all covers shall be of equal thickness 
with the adjoining plates and shall be cut out of plates, and not 
from strips, so as to have the fibre of the cover in the direction of 
that of the plate. Plate, bar, angle, and tee iron shall be in long 
— Rivets shall be made of the best quality of rivet iron, 
the rivet holes shall be ly and evenly spaced to the 
pitch shown on the drawi or specified, and carefully drilled 
or punched opposite to other to avoid chipping out. The 
om of the rivets, unless otherwise specified or shown, shall be 
in. to 4in., as the engineer may direct. The rivet holes shall not 
be nearer the edge of any plate, liner, strip, angle, or tee iron than 
one and one-eighth times their own diameter. When rivetted w 
the rivets shali completely fill the holes, and heads of rivets shall 
be very neatly formed with the cup tool, and all i ities 
shall be chipped off. Rivet heads shall be countersunk to the full 
depth of the plate wherever requisite to insure close contact in 
any part of the work, and the outer end of these rivets shall 
be chipped while hot, re-hammered, and left full flush, so as not 
to be below the surface of the plating. Rivet or bolt holes in 
om shall be accurately drilled out of the solid metal. Joints 
of angle or tee iron shall be at least 18in. distant from joints of 
plates, and shall be strengthened with inside roundbacked angle 
iron covers of equal thickness with themselves, and long enough to 
take six rivets at each side of the joint. 
Three water-tight cofferdams, one to enclose the central 


ier, 
and each of the others to enclose one arch with its pier, 


ut- 
ment, wing, and quay walls, shall be constructed, the ends of the 
north and south dams being brought home water-tight to the 
masonry of the old quays. The dams shall extend to not less 
than 4ft. over high water, and at least 2ft. clearance shall be left 
between the foot of masonry and inside of dams, and 12ft, 
between the inside of their extreme east and west ends respec- 
tively and the permanent cross pilings; the coffers shall be water- 
tight, and maintained perfectly staunch and kept dry with suffi- 
cient pumping power during the whole progress of the works inside. 

Six framed ribs for the centreing of each arch shall be con- 
structed of memel, pitch, or red pine, and they shall not be more 
than about 6ft. apart centres, and each rib shall be constructed 
similar in general design to those shown on drawings. 

Ashlars, arch-sheeting, and flagging shall be sound, close-grained 
Dalkey, Bullock, or Sandycove granite, bluish-grey in colour, and 
free from any rust marks, quarry joints, cracks, veins, or other 
defects, and set solidly in mortar; ashlars shall be chisel-drafted 
round edges and fine punched on face, and for 4in. in depth on 
beds and joints, or they shall be very finely chiselled on face and 
joints, as in pattern ashlar, which may be seen at the engineer’s 
office—the beds of ashlars, except arch stones, being horizontal, 
and joints square to face. Any ashlar that when set is in winding 
or projects shall be dressed off flush with the adjoining face, and if 
it is hollow it shall be taken up and reset flush. Ashlars shall be 
in uniform courses, none less than 12in. high on face, and the vertical 
joints shall break bond at least 9in. with those of the adjoining 
courses above and below. No ashlar shall be less than 18in. or ex- 
ceed 5ft. in length of face, and one header shall occur in every 9ft. 
in length of each course. Headers in adjoining courses shall not 
be placed directly over each other, and shall not be less than 
2ft. Gin. in depth, measured from back to front on bed, and 
stretchers shall not be less than 15in., and average 18in. in depth 
of bed between each pair of headers. 

The mortar for the ashlars, arch-sheeting, and flagging shall be 
made of one measure of PortJand cement to four of sand; the 
mortar for rubble shall be made of one measure of Portland cement 
to six of sand. Fine putty mortar, made with very finely screened 
sand and extra quantities of cement or lime in such proportions as 
may be required by the engineer, shall be used in those joints 
which are specified to be very close. Sand shall be sharp clean 
silicious sand, perfectly free from loam or organic matter, and 
carefully screened. The cement shall be the very best London or 
Medway Portland cement. 

The new quay walls shall have cross-piling at their junction with 
the old work, and piled foundations underneath all the abutments 
and new quays. Front and cross-piling shall be whole balk, sheet- 
piling and bearing piles shall be whole balk, 3ft. apart centres, all 
driven well into the gravel. The present sewers shall be diverted 
to the eastward of the new bridge with easy curves, and they shall 
be lined with ashlar or Chester fire brickwork in cement, with new 
metal doors and frames at their mouths or inside, wherever doors 
at present exist, and the new work shall be connected with the 
inner sewers, so as to make water-tight junctions. Whenever a 
door occurs, it shall be set in heavy ashlar work, laid in cement, 
and properly rabbetted for the frame, and concrete or rubble shall 
be built underneath any part of the sewers where the ground has 
been shaken or distur extending from the anderside of the 
— to the undisturbed surface beneath, so as to prevent subsi- 

ence. 

The plates of the circular platform, with the exception of the 
extreme east and west plates, shall be 2ft. in width, with butt joints 
about midway between the girders and with single rivetted cover- 
ing strips underneath. Each plate shall be the full width of the 
platform in one length. The web plates and angle-irons'of girders 
shall be each of one length, and the circular angle-irons and web 
shall be each in three equal lengths with double rivetted double 
covers tothe web, Three intercostal webs shall be placed so as to 
connect the four main webs underneath the central pivot, As soon 
as the roller path and pivot are attached and all rust removed, the 
surface of the platform shall be tarred and then covered with tar 
asphalt, made of tar and dry powdered lime boiled together, 
enough of the latter being added to make the asphalte hard 
enough not to flow. The asphalte shall average from 2in. to 3in. 
in thickness, and be formed with fillets next the pivot and roller 

th, and with a slight annular hollow about 12in. inside the 

tter, from which two pipe scruppers shall lead the drainage water 
downwards and clear of ptm. any The surface of the asphalte 
shall be coated with hot lime and sand, as specified for the road- 
way. The central pivots shall be cast with extreme care, as the 
smallest flaw will cause their rejection. The under side of the 
lower casting and the vertical and horizontal joining surfaces of 
both castings, twenty-seven inches wide, shall be turned, and the 
chipping strips of the upper casting shall be planed. The holding- 
down bolts of the lower casting shall be tee-headed if required, and 
molten zinc shall be poured into the interval between each casting 
and the wrought iron in such a manner asthe engineer may direct, 
and all the iron in contact with the zinc shall be warmed before 
pouring in the latter, so as to make it flow freely and fill every 
cavity. The bearing surfaces of both pivots shall be very smooth 
and truly horizontal, and three or four narrow radial grooves with 
slightly rounded edges shall be cut in each bearing so as to insure 
the whole surface being oiled each time the bridge is opened, and 
asmall central hole shall be drilled obliquely throngh the upper 
one, with a copper pipe leading through the flange and web of the 
box girder, having a small cup and cover at the top for oiling pur- 
poses. All the details of this shall be executed or modified as the 
engineer may direct. The roller path shall be cast in ten equal 
segments, with diagonal ends planed true so as to make very close 
butt joints for the full depth of the castings. The top sur- 
face shall be cast with extreme care, very free from air-holes 
or inequalities, and afterwards planed or dressed so as to 
form an annulus of a very accurate cone, having the same apex as 
the cone of the wheels; the bedding and bolting down shall be 
done with equal care, and the accuracy of the work shall be tested 
by a radial gauge made to travel round the central pivot, and the 
surface of the path under this test shall not show inequality of 
oo ae ne a ae Seen ne 
very rigid a pt y e by means of long ight 
cigs ll on the platform in a truly horizontal plane, and the 
details of this test hall be exeouted ac oman fan enk 
the accuracy of the wor! 


peer may require to satisfy himeclf of 








Four rollers shall be placed in frames, two under each main girder, 
with centres bored and faced and rims faced and turned to a 
slightly rounded cone as will be directed, and having its apex in 
the prolongation of the axles. The axles shall be “best best 
crown” iron, turned toa tight fit and keyed to the rollers which 
ee ed ee 
with packings of teak dried an thoroughly in drying oil ; 
roller frames of plate and angle iron shall be riveted with besakets 
underneath the road girders, one one ae of each frame being 
attached with set screws. The axles of the rollers shall be hori- 
zontal, and the coning of the latter shall correspond truly to that 
of the path. The box girder at the centre of the swing-bridge has 
three webs, each in two plates jointed at the centre; the angle 
irons shall be each in one fength, and four of them shall extend 
to the outside of the footpaths; diagonal stiffeners and internal 
diaphragms shall be made as shown; the lower flange plates are 
4ft. wide, the longer one in three lengths, All the upper flange 
plates shall be the full length in one plate, the top plate 3ft. 3hin. 
wide, forming a portion of the road plating, and the second layer in 
two plates, each two feet wide, butting over the central web. All 
flange om shall be planed along their edges. The covers for 
manholes in each outside web and at ends of box-girder shall be 
secured by set screws, Gusset stiffeners connecting the ends of 
box-girders with the adjacent road girders and main girders shall 
be constructed asshown. The four outside angle irons of the box- 
girder shall be continued outwards, the web plates rivetted to those 
of the girder so as to form cantilevers for supporting the footpaths 
and circular rack. The main girders shall S single webbed plate 
girders, 124ft. long and 9ft. deep—moulded—at centre, diminish- 
ing towards the ends with easy curves in both flanges, the gradient 
of the lower one being made to suit that of the roadway. The 
web'plates shall be jin. thick for five feet on each side of centre 
and at ends ; all other web plates shall be gin. Vertical tee iron 
stiffening covers shall be rivetted on each side of the web, those near 
the centre being 2ft. apart and elsewhere 4ft. apart, except near 
ends, where the interval will be slightly different. The end web 
plates of each main girder shall be }in. thick, and continued for 
12in. below the lower flange to form a bearing for the locking gear, 
and the lower fiange and road plate shall be partly cut away for 
this purpose. The web and top flange plates shall be planed on 
sides and ends. The angle irons of flanges shall be in five lengths 
for each flange ; rivets in webs shall be jin. diameter, and those in 
flanges fin. Koad girders, 2ft. apart centres, 15in. deep at centres 
(moulded) and 12in. deep at ends, lower flanges horizontal between 
main girders, and upper flange cambered 3in. The webs and flanges 
of eight of the central road girders shall be extended so as to form 
cantilevers to support the circular rack and footpath, as shown ; 
and the flange tee irons of every alternate road girder elsewhere 
shall also be continued outwards to support the footpaths. A strip 
12ft. long shai! be rivetted along the centre of lower flange. The 
webs of each road girder shall be in three plates; ‘and each tee iron 
in one length; the end road girders shall be curved and rivetted to 
the extended webs of the main girders, and they shall have their 
own webs extended to the outside of the footpaths. The road 
plates shall be each 22ft. 8in. long in one length, jin, thick, with 
planed edges butted over the road girders. These plates shall be 
generally 2ft. wide, but others of special widths are required at 
the centre and ends of the bridge. The curved curb plates at the 
sides of the roadway shall be each 12ft. or 16ft. long, and rivetted 
with angle irons to the main girders and to floor plates, with opens 
for the vertical covers of main webs very neatly and closely formed 
so that rain or dirt may not enter. Covers at joints shall be single 
and single rivetted. The circular rack, in twelve equal segments, 
forming a complete circle, shall be bolted to the road girders and 
cantilevers, the bolt holes being drilled and the bolts turned to fit. 
The timber packing shall be teak, carefully dried and soaked in 
drying oil. The pinion driving the rack shall be malleable 
cast iron, and the vertical shaft shall be forged iron, turned 
all over. The bracket for its upper bearing shall be made of 
plate and angle iron, and this, as well as the step at foot of shaft 
and the bearings of the longitudinal shaft, shall be bolted 
down to heavy and carefully-selected ashlars, and suitable pro- 
vision shall be made for drainage, as will be pointed out during the 
work. Brackets and pedestals shall be secured to the ashlars by 
bolts leaded or zincked in, and the bedding of iron or stone shall 
be very carefully executed, so as to insure a uniform and solid 
bearing, and zinc or lead shall be poured into the joints where re- 
quired by the engi Pedestals for the long shaft shall also be 
bolted to the woodwork of the platform in such itions as the 
engineer may direct. Two curtains of jin. plate shall be bolted to 
the cantilevers outside the rack, the upper edge being cut to fit 
the cantilevers, and the lower edge being horizontal and stiffened 
with half-round iron in one length for each curtain. The engine 
tank shall be made of plate and angle iron, caulked and made 
water-tight, its position being altered from that shown, if required, 
to meet the engineer's x:pproval. The rolled joists underneath 
shall be bolted down to the timber caps, which are secured by 
timber fishes on top of four piles stiffened by diagonal bracing, and 
the tank sitall be securely bolted down to the piles by four iron 
straps near the corners, The engines and boiler will oom | be 
vertical. They shall be made by Ransome, Sims, and Head, of 
Ipswich, Clayton and Shuttleworth, or other maker approved by 
the engineer. Each cylinder shall have a 12in. stroke and be iin. 
in diameter, and the working pressure shall be from 80 Ib, to 100 lb., 
and the boiler shall be proved to 200]b., and be of such a kind 
that it can work with Troon coal and without priming or failure 
with foul or brackish river water. A spark-arrester shall be attached 
tothe chimney. Engines shall be finished bright, with link motion. 
and be capable of being stopped, started, or reversed with ease an 
rapidity. A powerful brake, worked by a foot treadle, shall be 
attached either to the fly-wheel or to a brake-wheel on the crank 
shaft, and this brake shall be strong enough to hold the shaft 
steady when steam is full on to the cylinders. The stop valve, 
brake, starting ani reversing gear, shall all be within easy reach of 
the engine-driver where he has a full view of both ends of the 
bridge, and the stop and other valves and link motion shall be so 
arranged that he may throttle the steam gradually and yet have it 
on for the full stroke as well as use it expansively. The engines 
shall have a strong clutch, so that the bridge gearing may be readily 
thrown in and out of gear with the engines, and there shall be a 
conspicuous dial in the engine-room connected with the bridge 
gearing, and indicating the various positions of the bridge accu- 
rately and in a conspicuous manner. The engines shall be lagged 
and the boiler neatly sheeted. The contractor shall supply all 
uisite or usual fittings, such as bed plate, pump and suction pipe 
to feed at all states of tide, gauge cocks, gauge glasses, fire bars and 
irons, patterns of fire , screw plug for filling boiler by hand, 
blow-off cocks, sludge doors, oil cups, lubricators, Bourdon’s pres- 
sure gauge, safety valve, coal bunker of }in. plates to hold about 
two tons, coal hammer and shovel, and other fittings or appliances 
as may be required by the engineer. Also a small bench and vice, 
spanners to fit nuts, ratchet brace and set of assorted drills, tool 
box, six spare gauge glasses, gauge glass lamps, two ash buckets, 
two 3-gallon oil cans, three assorted oil-feeding cans, two brass- 
mounted globe lamps for engine-room, a hand lamp, and 
four 3-gallon iron water buckets and ropes. The contractor shall 
submit to the engineer detailed drawings and specification, giving 
full dimensions and sizes of engine and boiler and the arrange- 
ments proposed, and shall modify or alter these to the engineer’s 
approval. The workmanship and materials of the engines, boiler, 
and fittings shall be equal to the best description of work made by 
peng of the — Sue mat oa tished bright wo hegne ee 
ing, fittings, and machinery not poli i painted in 
aod green and varnished. A single and double-purchase 
crab winch shall be placed in the engine-house for working the 
bridge by hand. The cheeks shall be plate and angle iron bolted 
down to the platform over the coal bunker, and a strong clutch 
shall be provided for throwing the winch in and out of gear with 
the spur wheel on the tong shaft, The engine-house shal] be iron- 
framed, and sheeted and roofed with No, 16 galvanised iron, 








inted after erection as specified for ironwork, with neatly framed 
oors, windows, and strong fastenings and locks, and so arranged 
that the engine-driver may see all parts of the swing-bridge. The 
sides of the engine-house, from 4ft. over platform level up, shall 
be glazed with jin. polished plate glass protected by strong 
wire netting. The design of the engine-house shall be as orna- 
mental as circumstances permit, and it shall be submitted to the 
engineer’s approval, There shall be four locking rollers with their 
levers and appliances, one set at each end of the main girders; and 
there shall be duplicate handles, driving gear and shafts, one set 
at each end of the swing-bridge. The bed plates shall be cast iron, 
countersunk in the masonry and secured to it with bolts leaded in, 
and the surface of the grooves shall be very hard and smooth, 
Some experimental plates shall be made and tried in place under 
the bridge for the p of determining the proper angle and 
depth of the groove. The rollers shall be cast iron, turned, faced, 
and bored to fit turned wrought iron axles driven tightly in and 
adjusted so that the prolongation of the axles may meet at the 
centre of the bridge. The links, levers, bolts, pins, shafts, 
keys, and handles shall be of forged iron, and the roller boxes, 
guide frames, pedestals, spur-wheels, and pinions of cast iron, 
turned, planed, faced, and bored, as the case may be, on rubbing 
surfaces. The slot in the roller box and the short end of the lever 
shall be shaped very accurately like a tooth and rack, so that their 
friction may be as small as possible, The tooth of the lever shall 
be thoroughly case-hardened, and the slot in the box chilled. The 
wheelwork shall work smoothly, both backwards and forwards, and 
free from jar or looseness. Wheels and pinions shall have their 
draw in opposite directions, and teeth in gear shall bear evenly 
along their entire length. Wheelwork shall be carefully cast, filed 
up and accurately fitted, and a neat fillet shall be formed in the 
hollow angles of arms, rims, and centres, and teeth of wheelwork 
shall be of an approved pattern. All the machinery and the 
rollers, pivots, and other parts of the swing-bridge shall work 
freely and smoothly and with uniform resistance in all posi- 
tions, and the bridge shall be swung round on its centres 
for an hour or two at a time, and the ends shall be rever- 
sible—that is, it shall fit accurately into its closed position, no 
matter which end is north or south. Three wrought iron mooring 
buoys, chains, and cast iron sinkers shall be delivered by the con- 
tractor beneath such of the port cranes as the engineer may direct 
within three months after date of contract. Man-hole covers shall 
be secured with hexagon-headed set-screws to rings rivetted inside 
the plates. Joints of forged collars round the shank shall be 
aotle rivetted to top and bottom plating. All joints shall be care- 
fully caulked and each buoy poner quite water-tight before paint- 
ing by testing it with water pressure of 8 lb. per square inch, 
Buoys shall receive one coat of clear boiled linseed oil inside and 
outside, all rust being first carefully removed, and after passing 
the water test satisfactorily, they shall be painted inside and out, 
as specified in the painting clause, with three coats of mixed red 
and white lead, afterwards with two finishing coats of black oil 
paint. The central bar shall be forged with screwed ends and the 
eyes shall be bored out of the solid. The collars and eyes shall be 
faced and the screws chased in the lathe ; and after the collars are 
screwed very tightly home to the ends, they shall be caulked both 
inside and out. The mooring staples and links shall be treble best 
iron, the staples being well upset at the ends to give them a strong 
hold in the casting, which shall be cast round and united to them 
very firmly. Each buoy and sinker shall be connected by six 
fathoms of 2in. long link chain with a shackle at each end to 
match. Chains, links, and shackles shall be made by Messrs, 
Joseph Wright and Co., of Tipton, and shall be proved to the 
Trinity proof of 466 lb. per circular jin. of the diameter of the 
bar (i.¢., 8°47 tons per square inch of each side of the link), the 
roof being made in a proving machine Booman Be the Board of 
rade and approved by the engineer ; and official certificates of 
such proofs shall be handed to him. Chains and shackles shall be 
very tough treble-best iron, and the set of the bar after fracture 
shall not be less than 15 per cent. of the original length. 

All iron work, not otherwise specified, and all woodwork speci- 
fied to be painted, shall be painted before erection, in two coats of 
the best red and white lead, mixed in very nearly equal parts, but 
each coat of a separate shade, so as to distinguish them, and after 
erection a third coat of the same paint shall be applied, and then 
two more finishing coats of such colour as the engineer shall 
require. 

Tenders for this contract must be sent in on or before the 22nd 
of May to the secretary, Port and Docks Office, Westmoreland. 
street, Dublin. 








MELTING LaDLE PLvGs.—The importance of good stoppers for 
closing the discharge openings of ladles or vessels used, especially 
in the Bessemer process, in the filling of the ingot moulds, is ad- 
mitted ; Mr. A Mason, of Horwich, near Bolton, has, therefore, in- 
vented an improved method of attachment, whereby the stoppers 
are not so liable to become detached from the rods as when previous 

thods of attachment are employed. He forms a slot or opening 
extending from one side to about the centre of stopper, so that a 
rod formed with a head can be passed through the slot into a 
central position in the stopper, the remaining space in the slot being 
then filled up with ganister or refractory material. He prefers to 
form the rod with a tee head, and to so form the slot as that 
when the rod is introduced into position and turned a quarter 
round it cannot be drawn out of the stopper in*that direction of its 
length. He makes the slot wider inside the stopper than at the 
outside, so as to retain the filling material. 


Lonpon WatTER Suppiy.—On Saturday week Messrs, Meux and 
Co., who have been engaged for some time in sinking a well at 
their brewery in the Tottenham-court-road, struck the green sand 
at a depth of 1001ft., and obtained water. Sinking 3ft. more, an 
ample supply was obtained for their own purposes ; and the engi- 
neers believe, contrary to the opinion which has hitherto been ex- 
pressed by many geologists, that in the green sand there is an ample 
supply for the whole of the wants of London. Mr. Prestwich, 
F.G.S., however, as long ago as 1851 after much research predicted 
the finding of water in the greensand, and he estimates the depth 
of the lower green sandstone at less than 40ft. more than that now 
ascertained. The New River Company are still engaged in the 
sinking of a new well into the chalk formation at Turnford, to ob- 
tain at that place a fresh supply of water, by a large boring into 
the lower greensand, but at the Crossness | pny we station of the 
Metropolitan Board of Works the sinkings have been carried much 
deeper without reaching the green sand. With reference to this 
subject the Pall Mall Gazette observes :—The opinion of Messrs, 
Meux’s engineer, that there is water enough in the green sand 
underneath London to supply the whole city, is one which ought 
to be promptly tested. Ifit is true, London will cease to be de- 
pendent for water on a source which, though it may not deserve 
all the hard things that have been said of it, can yet never be 
satisfactory. The country at large would have reason to think 
itself well off if it could get water as good as that which comes 
from the Thames, but there is no doubt that any river must 
contain a large admixture of substances which no one would 
wish to drink if he were not obliged to do it. Even supposing 
that sewage can be completely kept out of the river, which in 
a district so thickly peopled as are many parts of the Thames 
Valley is almost impossible, every shower of rain must wash 
down manure and other unclean substances from the lands 
adjoining the river. A short time back the Metropolitan Board 
of Works showed some disposition t take in hand the question 
of water supply. They have now an immediate field for action 
in finding funds for the experiments that will be required to 
ascertain at what depth the greensand is reached in various 
parts of London, and whether the inference drawn from Messrs. 
Meux’s well is borne out by other borings. London is even now 
fairly supplied with water. But the possibilities of improvement 








are still very large. 
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RAILWAY MATTERS, 


THE council of administration of the Southern of France Rail- 
way Company recommends a dividend at the rate of 8 per cent. 
per annum for 1876. upon the company’s share capital of £4,800,000. 
A similar dividend was paid for 1875, 

A SIXTEEN-WHEEL stateroom sleeping car, called the ‘* New 
York,” has just been placed upon the Chicago, Burlington, and 
Quincy-road. It is said to be a very elegant vehicle, Sixteen- 
wheel cars were not uncommon some years ago; now there are 
few of them, 

MASSACHUSETTS has 1144 miles of steel rails, and during the 
past year 5999 tons of steel rail have been placed on the main line 
of the Pennsylvania Railroad, and 7068 tons on the New Jersey 
division, making an egate of 13,067 tons. 3854 tons of steel 
rails were laid on the Philadelphia and Erie Railroad. 


THE Indian State railways nave extended considerably in the 
past few years. In 1873 there were only 160 miles of railway open 
for traffic in India, 1213 were under construction and 1294 under 
survey. The figures are just now as follows: 849 miles open for 
traffic, 1294 under construction, and 1239 under survey. 


THE total number of railway servants employed in Great Britain 


is about 285,000; during 1876 about one in 64 were either killed or | sal 


injured, nearly nine-tenths of the casualties being within the suf- 
ferers’ control, Engine drivers and firemen, goods guards and 
brakesmen, shunters and ground pointsmen contribute most of 
this total, about one in 34 falling victims. About one out of every 
15 goods guards and shunters employed on the railways of England 
is either killed or injured every year. 


COLONEL YOLLAND has made an inquiry into the circumstances 
connected with a fatal accident which occurred on February 24th 
at the Shirehampton station on the Bristol Port Railway and Pier 
Company’s line. A young man named Robert Thomas Oliver 
Davey was attempting to enter a railway carriage as the special 
train was in the act of being shunted back to the platform, when 
he fell between the platform and carriages, was grievously injured, 
and died as he was being conveyed by the next up train to the 
Clifton station. Colonel Yolland came to the 2 Mies that the 
accident was solely due to the want of caution exercised by the 
deceased, and that it was not due to any impropriety of conduct 
on the part of any of the railway company’s officers or servants. 
This fatal accident would not, in all probability, have occurred if 
the carriages of the train had all been fitted with continuous foot- 
boards at the height of the iron steps opposite to each carriage 
door, In Colonel Yolland’s opinion there is no good or sufficient 
reason why these continuous footboards should not at once be 
substituted for the short footboards or iron steps now provided 
nearly on the line of the floors of all carriages. 


“THE Government of Indiahas granted a concession to a company 
for the construction of a railway from Bellary to Goa. The land 
required in British territory will be found by the Government, 
but no guarantee of interest on capital expended is promised, nor 
will pecuniary aid of any kind be given to the company. The im- 
sortance of the experiment the company has ventured upon, can 
hardly be over-eatimated, for it is the first instance of private 
enterprise coming forward to construct a railway in India, without 
requiring the State to secure it against all possible risks, Some 
— ago, when the controversy about the Carwar railway was at 
ts hottest, we, the Bombay Gazette, challenged the projectors to 
give the public a convincing proof of the confidence they felt in 
their own estimates by offering to build the line without a 
guarantee ; but our suggestion was declined without thanks, Now, 
they will have the mortification of seeing their favourite port 
superseded by Goa. The superiority of Goa to any other port 
south of Bombay on the western coast of India is generally recog- 
nised, and the old Portuguese city may regain something of its 
former splendour when traders resorting to Goa are provided with 
the means of ready access to the interior of the country.” 


THE origin of the Russian railway system dates back to 1838, 
but its present dimensions are the fe of more recent activity. 
The first line was the short route from St. Petersbugh to Zarskoje- 
Selo and Pawlosk, and the road from Warsaw to the Austrian 
frontier was built immediately afterwards. Then followed the 
great line, called the Nicholas Railway, from St. Petersburg to 
Moscow, which occupied nine years in building and was completed in 
1851. Enormous subsidies were offered in the beginning of the present 
emperor's reign, which had the effeot of procuring the organisation 
up to 1875 of fifty railway companies, twenty of which were 
guaranteed to the full amount of their capital, in addition to pro- 
tection on manufactures so far as it was desired ; twenty received 
partial guarantees, and ten were able to build without Government 
aid, An idea of the part the Government has had in the opening 
up of the interior may be best obtained from the guarantees for 
ten years j—~ 


Year. Guarantee, | Year. Guarantee. 
1864 , £920,212 | 1870 -, £3,185,412 
1865 .. 938,817 | 1871 ‘ _ 
1866 ,, 1,034,011 | 1872... — 
1867 ., 1,223,780 | 1873 .. 2,084,596 
1868 ., 1,871,224 | 1874 ., 7,311,089 
1869 ,, 2,802,813 | 


It is estimated that this last sum will be increased at least 25 oe 
cent, for each of the three succeeding years. The total capital of 
the companies is about £300,000,000 ; and the total length of the 
roads is now fully 20,000 English miles, built at an average cost of 
£11,000 per mile; and the Government owns fully 50 per cent. of 
the entire railway property. 


Wir# reference to the recent strike of railway engine drivers, 
the Railway Age contains the following : —‘‘ The important ques- 
tion whether a railway company has ry | control over its own engi- 
neers, and can feel reasonably sure of having their services when 
needed, or whether the engineers are the unquestioning subjects 
of an autocrat at whose nod they must forsake their positions and 
betray their trusts, will very soon be settled. The Boston and 
Maine Railroad Company have settled it so far as they are con- 
cerned, and the legislatures of several States have pe decided 
in the same direction. The Philadelphia and Reading Railroad 
Company have now raised the same interrogatory by issuing the 
following circular :—‘ Philadelphia and Reading Railroad Com- 
pany, General Office, 227, South Fourth-street, Philadelphia, March 
27th, 1877. Mr.——,I tive Engi Dear Sir,—In view 
of the recent high-handed interference with the business of railroad 
companies, and the serious and sometimes fatal consequences that 
have resulted to the innocent travelling public from the unjusti- 
fiable and arbitrary conduct of the organisation known as the 
Brotherhood of L tive Engineers upon other railroads, it has 
been deemed unadvieable to retain in the employment of this 
company any one whois a member of that organisation. Ifyou are 
in such membership you will be called upon in a day or two to decide 
whether you desire to remain in the employment of the company by 
complying with the regulation requiring you to withdraw from the 
association referred to. It is not the desire of the company to 
deprive its employés of any of the beneficial or life insuran 








ce fea- 
tures of the Society of the Brotherhood of Locomotive Engineers, 
without offering in their stead greater benefits of a similar cha- 
racter; and it is, therefore, proposed by the company to establish 
and endow a life and accident insurance fund, out of which all 
engineers, upon the payment of a monthly sum less than previqusly 
paid, will receive, in case of accident or death, ter benefits 
than those heretofore derived from the Brotherhood of Locomotive 
Engineers. Upon being informed of your desire to continue in 
the employment of the company, the undersigned will be pl 

to give you any information you may desire as to the details of the 
beneficial fund, and to discuss with you directly any question in- 
volving your relations with the company.—Respectfully yours, 


J. E, Woorren, General Manager.’ This is a polite but firm state- 


ment of the case,” 





NOTES AND MEMORANDA. 


AccoRDING to recent investigations of Captain Hero, of Vienna, 
it appears that a specimen of dynasalio le in 1871 lost in five 
years by evaporation 2-2 cent, of its nitroglycerin, and another 
sample manufactured in 1872 lost in four years 1°52 percent. The 
conclusions are that regular times should be fixed as limits for the 
employment of dynamite supplies, and that, when the material is 
kept beyond these periods, it should be replaced by fresh. It is 
also suggested that, to allow for this loss, a —— proportion of nitro- 
glycerine than the percentage now employed, ranging from 71 to 
73, should be introduced in dynamite. 

Pro¥. HERMANN has announced the discovery of a new metal, to 
which he gives the name of neptunium. The new metal was dis- 
covered in a mineral of the columbite group, in the course of an 
investigation on the oxides of niobium, tan and ilmenium. 
The existence of the new element was by fusion with 
microcosmic salt, which gave a coloured bead not before observed 
of the oxides of this group. The author has, ac to the 
Polytechnic Review, found that the double fluorides of this metal 

ossess the general characteristics of the above metals, é.¢., solu- 

ility in water and isomorphous crystallisation. The author is 
prosecuting his investigations, and hopes to be able to isolate the 
ts of the new metal and the metal itself, 

_A NEW method for the separation of nickel and cobalt has been 
given by Mr. A. Guyard, in the American Chemist. Sulphide of 
nickel dissolves with great rapidity in cold dilute cyanide of potas- 
sium, while sulphide of cobalt is perfectly insoluble. The process 
is performed as follows : after separa’ nickel and cobalt from 
the other metals with which they are mixed, both metals are pre- 
—— by a slight excess ‘of sulphide of ammonium. After 
dilution a dilute solution of cyanide of potassium is added, An 
excess should be avoided, and by carefully watching the solution 
it is possible to tell when enough has been added, Collect the 
sulphide of cobalt in a filter and determine as usual, To obtain 
the nickel acidulate the filtrate with a slight excess of hydrochloric 
acid, when the nickel is precipitated as cyanide very completely. 
This pewcinitate is collected on a filter, washed and well calcined, 
and the oxide of nickel thus obtained may, in some instances, be 
weighed directly, but usually it is better to purify this residue 
from silica and determine the nickel as usual, 

In the United States Army Department at the Centennial, 
there was exhibited a handsome model of the Rock Island Arsenal. 
An explanation of the method of its production is given in a 
recently-issued report of the Chief of Ordnance of the United 
States army. From the various buildings, it ap , positive 
oe were obtained, representing their different sides. 

ach view was then exposed over a thick film of sensitised gelatine 
covering a glass plate, and afterwards the soluble, opaque ions 
of the gelatine were washed out. The film was then swelled by a 
peculiar process, so as to magnify its differences of level, until a 
suitable relief was obtained; and a plaster cast being taken of the 
film, it gave a permanent mould from which many repetitions 
could be made, A successive series of these plaster views, taken 
from the different sides of a house, were mitred together at their 
edges; and when roofed in, they formed a perfect reproduction of 
the house itself, every stone and crevice being represented. In one 
building the slats of a lattice work around the piazza were plainly 
exhibited, in lines not over 0'006in. in width, The model was 
made by Baron F, Von Egloffstein. 

MM. D. M&NDELEJEFF AND HEMILIAN have recently made 
experiments on the compressibility of gases by pressures under one 
atmosphere. The results obtained in this investigation are as fol- 
lows :—(1) If, starting with a certain pressure less than an atmo- 
sphere, we diminish the pressure still further, we tind, for all 
gases thus far investiga positive deviations from Boyle’s law. 
(2) The amount of positive deviation increases with a decrease 
in the initial pressure, (3) For gases such as CO, and SOs, 
negative deviations are found in the neighbourhood of the pres- 
sure of one atmosphere, (4) The finding of positive and negative 
deviations for one and the same gas, according to the absolute 
amount of pressure applied, and fhe close agreement of the data 
in the experiments, convince us that the results obtained are not 
influenced by some possible constant source of error, but have 
their foundation in the nature of the gases themselves. (5) As 
the deviations from Boyle's law are very small when the pressure 
is small, the measurements of the pressures, of the volumes, and 
‘absolute temperatures concerned in the determination of these 
deviations, must be exact to the ten-thousandth part. (6) As 
concerns the compressibility of air, it must be noted that the 
numbers found for it agree less closely than in the case of the 
other gases. 

Many elegant specimens of frost-work, fretted brilliants, dazzling 
erystals, and rich nuggets have been taken from the Granby mines, 
but nothing bier so unique and beautiful as some glittering sta- 
lactites, perfectly white, and composed of very nearly pure 
carbonate of lead, that were first found in a drift in some Feakees 
two or three weeksago. The lead isin what is known as a dropped 
opening—that is, a low cave. When this fairy chamber was opened 
by the miner's pick, the upper ceiling, as far as the eye could reach, 
spanning a room 20ft, by BUtt., was go with a stucco coat of 
magnificent blue mineral 10in. to 12in. in thickness. In places, 
this magnificent putty coat had been thrown down during some 
earthquake vibrations, and the floor of the room was strewn by 
great masses of the rich ore. Where this plastering yet remained 
on the upper ceiling, it was studded with beautiful pendants, white 
as alabaster, and glittering in the damp light like gems. And 
these pendants, long, slender, and tapering, like diminutive icicles, 
some of them the size of your finger, but much | , others no 
larger than a pipe-stem, and others very little larger a knitting 
needle, and lin. long. A great many of these beautiful specimens 
were hacked and broken off, but some were taken off with care. A 

iece of stalactite carbonate of lead was sent to Prof. Williams, at 

lla, who analysed it, and found it to contain : 


Per cent. Per cent. 
Carbonate of lead . . 98°453 | Sulphate of lead - 207 
Carbonate of lime ‘250 | Oxide ofiron .. .. “654 
Carbonate of magnesia “303 | Insoluble matter(clay) *205—99'981 





Specific gravity, 6°099 at 19 deg. cent. 

Mr. F. C. G. Munier has shown that when water vapour at 
100 deg. is conducted into different salt solutions, the latter are 
heated nearly to their boiling points, The CaCl, solutions of 
different degrees of concentration are heated to 103 deg., 121°5 deg., 
125 deg., 147°5 deg. respectively. This is explained by supposing 
that the water-gas is eatbed by the solution in the same way 
that ia, for inst , is absorbed by water—a rise in tem- 
perature being the result in both cases. The fact that these 
solutions are not heated quite up to the boiling point is due to 
the cooling effect of the vapour. The more rapid the current of 
the vapour the less the elevation of temperat If we consider 
boiling solutions, similar relations present themselves, These 
solutions, observes the American Chemist, become heated by 
absorbing water vapowe of 100 deg., which is formed within them. 
The more rapidly the solution is boiled the lower the boiling point. 
If the flame is removed from a flask containing a solution of 
CaCle, which, when rapidly boiling, shows a temperature of 
126 deg., the thermometer instantly rises 1 deg. to 1°5 deg. 
Another fact of interest to which attention is called is this: 
Water is always condensed on the bulb of the thermometer used 
in measuring the temperatures of vapour from boiling salt solu- 
tions. This condensation must be caused by the attraction which 
the glass molecules exert upon the gas molecules. At all events, 
the condensation, which is always considerable, must cause the 
ther ter to indicate too high a Mr pe the latent heat 
of the water yapour being set free, as it were, in direct contact 











with the th eter bulb. The author thinks that we do not 
know what he temperature of water vapour is, and believes that 
under pressure it is not over 95 





MISCELLANEA. 
Ata ting of the shareholders of the Wigan Junction Rail- 
ways Company on Wednesday, the directors were authorised to 





make arrangements with the Manchester, Sheffield, and Lincoln- 
shire Company for the working of the line. 

THE Government has adopted the project of Messrs. Hersent 
and Couvreux for the construction of quays and a dock at Ant- 
werp. The total expenditure is ccianaal at 39,675,225f. The 
Escaut says that this will be the most eolossal work of the kind 
ever undertaken, 


Some trials with steel plates faruished by different manufac- 
turers are shortly to be conducted under the joint supervision of 
the War-office and Admiralty. The plates will be provided by 
the makers on the understanding that all such as give good results 
will be paid for by the Government. 

A LETTER from Malta mentions that H.M.S. Alexandra, while 
practising within Malta Harbour with the Whitehead torpedo, 
struck a Dutch gunboat with a torpedo. The missile entered the 

boat some feet below the water line and penetrated five inches, 
ar serious damage was done to her, although much alarm was 
cau 

TuHE Royal Dane, belonging to the Tyne Steam Shipping Com- 
pany, Captain Cracknell, slipt her moorings at the New Dundee 
Wharf, Wapping, at 1.50 a.m. on Sunday, the 15th inst., and 
crossed the bar, outside North Shields, at 3.5 a.m. om Monday, the 
16th inst., thus completing the run in hours, @ remarkable 
instance of steaming during a strong easterly wind. 

A DISINTEGRATOR and grinding or pulverising mill is described in 
the Moniteur Industrial Belge, which consists mainly of an internal 
and external cylinder, the former revolving at a not very high 
speed and carrying with it a series of shots or balls fitting loosely 
in hemispherical holes arranged along a spiral line round the cylin- 
der. The machine is used for pulverising various substances, such 
as grain, drugs, ores, &c., and is very simple. 

At a meeting of the Sheffield Town Council on Wednesday, a 
committee was appointed to communicate with the different 
sanitary authorities within the watershed of the valley of the Don 
for the purpose of carrying into effect a complete system of drain- 
age for the valley. The area of the district included in the scheme 
is forty miles, the population rather more than half a million, and 
the cost of the undertaking is estimated at £400,000. 

OrpeERS have been forwarded to Chatham Dockyard directing 
that the Agamemnon, 4, Renee gree turret ship, 8492 tons, 6000- 
horses’ power, is not to be masted, but to be fitted with two poles 
for signalling purposes. The building of this immense ship, her 
plans being very similar to those of the Devastation, is now being 
pushed forward, the hands employed upon her now numbering 
about 800. She is the only armour-plated ship at present on the 
blocks at Chatham. 

A SPECIAL meeting of the directors of the Manchester Chamber 
of Commerce was held on Monday in the board-room, King-street, 
for the purpose of hearing from Mr. Hamilton Fulton, C.E., an 
explanation of his scheme for establishing tidal navigation between 
Liverpool and Manchester. Mr. Edmund Ashworth, president of 
the chamber, occupied the chair. In answer to questions, Mr. 
Fulton gave the details of the scheme, but the board adjourned 
without formally expressing any opinion on the subject. 


Ir is maintained, says the Millstone, that the inferior quality of 
certain kinds of wheat and rye flour is frequently due to the action 
of sunlight on the flour; even when in bags or barrels the gluten 
experiences a change similar to that d ting in the 
mill. The tendency thus imparted to it to become lumpy, and 
to form dough without toughness, is similar to that of most grain, 
or of flour when it is too fresh, or made from grain ground too 
early, or when adulterated with eheaper barley meal. Such flour 
can be improved by keeping some weeks. 


IN describing some stone-cutting saws with diamond teeth the 
Polytechnic Review says:—We find a French patent to George 
Herman, as far back as 1854, for diamond teeth for stone saws, and 
in 1865 E. S. Drake obtained a United States patent for diamond- 
toothed circular saws. The Leschot patents for diamond-pointed 
drills for stone-working proved highly successful and valuable, 
although the difticulty of losing the diamonds from their setting 
was early enumerated. It may be well to record here the marked 
success of Mr. Cyprian Chabot, of Philadelphia, in_overcoming 
this difficulty, and firmly fastening the “borts” or diamonds in 
the drill-bits. 


An Admiralty circular has been issued relative to the position of 
engineer students in the dockyards. They are in fature to be 
entered between the ages of fourteen and sixteen years. Provision 
will be made affording them more supervision and instruction in 
practical work, and their treatment while in the dockyards will be 
in accordance with special regulations. They will receive weekly 
pay as at present, but those entered in future will be called on to 
pay £25 a year each during the first three years of their service. 
It is not stated when these regulations will come into force, or 
whether they will apply to those lads already entered in order to 
compete in the examination to be held in the second week in June 
next. 


A NEw railway and steampacket station has been opened 
on the Quai Bonaparte, Boulogne, which will greatly add 
to the comfort of travellers between London and Paris, The 
new edifice, built of red brick, with stone facings, stands on the 
site of the temporary construction which was opened on the 15th 
of October, 1875, and destroyed by fire on the 27th of January, 
1876. It consists of a centre and two wings; the centre, 100ft. 
long, has but one lofty storey, lighted by six windows, and sur- 
mounted by a clock tower ; the roof ispartially hidden by a pierced 
screen, on top of which are four figures representing Commerce, 

. Science, and Navigation; the wings are two stories high, 
lighted on each floor towards the front by five windows, and three 
on either side. 


THE employment of convict labour has been forced upon the iron 
manufacturers of Troy and Albany, New York, and 150 of the 
Sing Sing convicts are at work on a five years’ contract. The Ohio 
prison authorities have been requested to accept a similar contract 
by a large Albany firm, and if they should accept, the strikers, 
several thousand strong, who refused to work at reduced wages, 
will find themselves in a pitiable condition. The companies claim 
justification for their act because two of their new men have been 
shot in the streets, and their business has been interfered with by 
order of the union to which the strikers belong. The employment 
of convicts will be resisted by the strikers with an attempt to 
secure legislation forbidding it. This isthe busy time with the 
manufacturers, and but little sympathy is felt for the strikers. 


Tur Sutro Independent gives the following as the metal produc- 
tion of the Western States of America :—Nevada, the Silver State, 
is pouring out daily 125,000 dols. in silver, 75.000 dols. in gold, 
8000 dols. in lead, and 2000 dols. in other metals, making a yield 
of 210,000 dols. daily, or 63,000,000 dols. per annum. California 
is producing daily about 40,000 dols. in gold, 10,000 dols. in silver, 
6000 dols. in quicksilver, 5000 dols. in lead and copper, 7700 dols. 
in coal, and 5000 dols, in iron, antimony, zinc, and other minerals ; 
its total yield is there 73,000 dols., corresponding to a yearly pro- 
duct from its mines of 23,500,000 dols. Colorado is producing 
15,000 dols. in silver every twenty-four hours, 10,000 ols. in gold, 
and 1009 dols. in other minerals; 26,000 dols. daily, equal to 
\7,000.000 dols. yearly. Utah is credited with a daily output of 
12,000 dols. in silver, 9000 dols. in lead, and 2000 dols. in other 
minerals; 23,000 dols. per day, or 6,900,000 dols. per annum. 
Idaho, Montana, Oregon, Arizona, and New Mexico together are 
turn: out each day 20,000 dols, in gold, 17,000 dois. in silver, 








1500 dols. in base metal, giving a total of 38,500 dols, each day, or 


11,550,000 dols. annually. 
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COMPOUND ENGINES OF HMMS. TOURMALINE 
MESSRS. R. AND W. HAWTHORN, NEWCASTLE-ON-TYNE, ENGINEERS. 
(For description see page 293.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero_p and Co., Booksellers. 

LEIPSIC.—A. TwiermeyveEr, Bookseller. 

NEW YORK.—Tse Wittmer and Rocers News Company, 
31, Beekman-street. 








TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that letters of inquiry addressed to the 
i wm 


nm, must, in all 

cases, be nied by a large envelope legibly directed by the 

i i , but bearing a 2d. postage stamp, in order that 

nswers their destination. No 

notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. : 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
gsod faith. No notice whatever will be taken of anonymous 

communications, 

G. W.—Witlis’s ‘‘ Principles of Mechanism.” , 
A Youna WorkMAN.—(1) No such sash fastener is in the market. (2) India- 
rubber cement, to be had at any india-rubber warehouse. . 8 
R 8. 8. —You will find the series of papers ‘‘On Dock Gates,” published in 
Tue Exotweer, vol. cxrxv., very useful. They supply the latest informa- 

tion available, and are fully illustrated, 

W. M.—It is more than probable that your copper cylinder leaks at some of 
the joints. Put it when charged with air into a vessel of water, and you 
will readily detect the locality at fault by the air bubbles. 

M. W. M.—The arrangement will be quite safe with a closed boiler, the inlet 
being open, provided the pipes band c are not permitted to get choked up 
with depont. The water iaust not be allowed to boil, or the accumulation 
of steam in the boiler will force the water out down to the lev-l of the upper 
pipe, and then circulation will cease, On the whole, the arrangement would 
be improved by carrying an open half-inch pipe up through the roof from 
the top of the boiler. i 7 Re 

J. H. B.—(1) You can obtain very small composition piping from any firm 
selling gas jittings, We do not think any is made with a bore of jzin. 
(2) Lead wire can be had from seedsmen ; it is used for tying labels on 
trees, (3) There is no such thing in the market as twine wrapped with 
thin sheet lead, nor can we say where you could procure it. (4) Mr. 
St. John Vincent Day, C.E., Glasgow, will supply you with mformation 
concernin 4 

J. W.— Your question has already been answered, That improvements are 
required in the method of coupling goods wagons especially, is certain, Sor 
a very large proportion of the accidents which occur to railway companies 
servants take place during the making up of goods trains. To invent a 
good coupling isno easy matter, but the difficulties connected with it are as 
nothing to those which you will ter in per ling a railway company 
to adopt a new coupling. 











ORGAN BLOWERS. 
(To the Bditor of The Bagwneer.) 
Sir,—Can any correspondent favour me with the address of a maker 
of W. E. Lea’s patent reciprocating hydraulic engine for organ blowing ? 
Hitchin, April 24th. ar 





DYNAMOMETERS. 
(To the Bditor of The Engwneer.) 
Sir,—Can any of your correspondents oblige us by saying where we 
could procure , an ter to test the power required to drive 
machinery ? 8. B. anv Co. 
Lancaster, April 25th, 








SUBSCRIPTIONS. 

Tae Enoweer can be had, by order, from any newsagent in town or country 
at *he various railway stations ; or it can, if preferred, be supplied direct 
rrom the office, on the following terms (paid in advance) :— 

Half-yearly including doullenumber).. .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut Exoinean is registered for transmission abroad, 

Cloth Cases for binding Tuk Enotneer Volume, price 2s. 6d. each. 

The following Volumes of Tue Encrneer can be had, price 18s. each—Vols 
3, 5, 10, 14, 21, 24, 25, 26, 38, 40, 41, 42. 

ign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tax ENGINEER wie and post-free. Sub- 
ee ee eae be accom: by letter of advice 
to the Publisher Thick Paper Copies may be ¥ preferred, at increased 
rates. 


Remittance Post-o%ce Order. — Australia, Brazil, British 
Columbia, Bri: went, Comets, Oe my ety = , Eerpt, 
France r only), Germany, Gibraltar, India, ——, al 
Natal, Netherlands, New Brunswick, Newfoundland, New th Wales, 
New Zealand, Portugal, Roumania, Switzerland, : 

United States, West Coast of Africa, West Indies, China via Sou 
ampton, £1 16s. 

Remittance by Bill in London.—A’ Buenos Ayres, ee. France, 
and Algeria, Greece, Ionian Islan) orway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Borneo, and Java, £2 5s, 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
fe lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. pale ap clay Boge When an adver- 
tisement measures an inch or more the ae re See Sa All 
single advertisements from the country must be accompanied by stamps wn 
segue Alternate advertisements will be inserted with ali practical re- 
gularity, but regularity cannot be guaranteed in any such case. All 

weekly advertisements are taken subject to this eonlitien. 

AvvVERTISEMENTS Cannot BE InseRTED UNLESS DeLIVERED BEFORE S1x o’CLOcK Ox 

Tuvrspar Evenive 1m nace Weex. 

*.* Letters relating to advertisements and the ‘ishing department of the 
paper are to be addressed to the Publisher, Mr. Riche ; all 

letters to be addressed to the Editor of Tux ENGINEER, 163, Strand. 











MEETINGS NEXT WHEE. 


Tue InstiTvuTION or Civit Evoinrers.—Tuesday, May lst, at 8 p.m.: 
Discussion “‘ On Street Tramways,” by Mr. R. Souttar. 

Cuemicat Society.—Thursday, May 3rd, at 8 p.m.: (1) ‘‘ On some Points 
in Gas Analysis,” by J. W.:Thomas, (2) “On Nitroso-6-Napbthol,” by 
Dr. Stenhouse and Mr. Grove. (3) ‘‘On the Action of Pyro te of 
P on Nitric Oxide,” by W. J. Russell and W. Lapraik. (4) ‘“* Asbestos 
Cardboard and its uses in the laboratory,” by W. N. Hartley. 
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FRIDAY, APRIL 27, 1877. 
THE ASHTABULA BRIDGE, 

Ty our impression for the 16th ultimo we drew attention 
to the failure of the Ashtabula Bridge, and pointed out, so 
far as the information at our command allowed, the causes 
directly contributing to the yielding of the structure. We 
are now in possession of a very full and searching report 
on the bridge and its collapse, made by competent authori- 
ties in America, in which the opinions expressed, closely 
coincide with those previously uttered by ourselves. The 
report to which we allude, takes the form of an able and 
exhaustive paper read by Mr, C. Macdonald before the 
American Society of Engineers, and published in the 
“Transactions” for last month. In it the design and con- 
struction of the bridge are thoroughly examined, both 
theoretically and practically, and its sudden and fatal 

















collapse traced to the causes we have already assigned. It 
has been often alleged that our Transatlantic neighbours 
are rather reckless with re to the security of their 
railway bridges, and that the absence of governmental 
inspection prevents their weakness and defects from bein 
known, until they are rendered manifest in a manner whic 
endangers the lives and limbs of the community. However 
this may be, it is gratifying to find thatin the presentinstance 
there has been no attempt to hush up the matter. Judging 
from the contents of the paper before us, and the discussion 
which ensued, it is clear that our American brethren are 
only but too willing to have the matter ears gi investi- 
ted and the blame laid upon the right shoulders. 

r. Macdonald has attached to his communication a 
diagram of the different loads and strains to which the Ash- 
tabula Bridge was subjected, which enables us to arrive at 
one important conclusion with regard to the theoretical 
efficiency of the structure. Briefly, was there a sufficient 
quantity of material in the bridge, as a whole, to give it 
the requisite strength, had that material been properly put 
together and scientifically distributed? This question we 
now propose to consider here, since the practical part 
of the subject has been already diesianad. and the in- 
efficiency of the bridge in that sense detinitely determined 
by its downfall. We shall give the results of our own 
calculations, which agree without any material difference 
with those of the author of the paper. Our data are 
obviously the same as his own, and from them it will be 
seen that the practice of American engineers with respect 
to the loads upon their railway bridges does not differ very 
much from that adopted in this country. 

The total sentuabd load upon the whole bridge, which 
carried a double track, was estimated at 457 tons ; this con- 
sisted of a live or rolling load of 268 tons, and a dead load 
of 189 tons. The span of the bridge was 150ft., so that the 
corresponding loads per foot run were 1°78 and 1°26 tons, 
As it will be sufficient to limit our inquiry to one girder, 
the whole of these numbers will be halved, in considering 
the strains resulting from them. The depth of the truss 
was 19ft. 9in., and the total dead and live load upon one 
truss may be taken equal to 230 tons; this will give a 
maximum strain upon the centre bay of either the upper 
or the lower flange amounting to 218 tons; since the 
maximum strains are induced ge the flanges when the 
rolling load is supposed to extend over the whole girder. 
We have now to consider the quantity of material in the 
central bay of each of the flanges of the girder, and also 
whether that quantity, or in other words, whether the 
total sectional area acted at one and the same moment in 
resisting the maximum strain of 218 tons. On referring 
to the diagram we find that the central part of the top 
flange was composed of three rolled beams, having each a 
sectional area of 11°85in., and two of 11‘lin., making a total 
sectional area of 57°75in. The resulting strain due to the 
maximum load per square inch of material was 3°8 tons, a 
perfectly safe compressive strain upon iron of even a mode- 
rately good quality. It is assumed here, owing to the 
absence of all rivet and bolt holes, that the gross equals 
the net sectional area. There is, consequently, no loss of 
material, and to the attempt to avoid all such loss, which 
is a conspicuous feature in the structure, may be in a great 
measure attributed its unfortunate collapse. 

Thus far, there is no apparent reason for the failure of 
the bridge in consequence of any theoretical weakness in 
the upper flange, or top chord, as the American engineers 
prefer designating it. But a little inquiry into the actual 
construction of the flange will aT dissipate all doubts 
on the matter. The five rolled beams comprising the top 
chord were arranged so as to break joint, or rather so as to 
sever the outer chord—for joint there is none in the proper 
meaning of the term—into alternate rows of two and three. 
Strictly speaking, this bridge had no central panel, or bay, 
since the number of panels was even, and the exact centre 
of the truss lay at the junction of two bays and not in the 
middle of one of them. At this precise point all the 
rolled beams were continuous, but at 5ft. on either side of 
it the breaks occurred. This distance of only 5ft. from the 
centre is too short to cause any appreciable diminution of 
the maximum strain already calculated of 218 tons. In 
the first instance of the three continuous beams, the 
available sectional area of the flange became reduced to 
35°55in., anid the resulting strain per square inch of metal 
increased to 6:13 tons. This latter is not a safe compres- 
sive strain to put upon iron of even a superior quality. 
But at the similar distance on the other side of the centre, 
there were only two continuous beams with an aggregate 
area of 22°2in., which would cause the strain upon each 
square inch to amount to the very high figure of 9°82 tons. 
It is an engineering axiom that no structure, simple or 
compound, is stronger than its weakest part, and the 
failure of the Ashtabula Bridge is a most lamentable, but 
at the same time a most irrefutable testimony to the 
truth of it. 

We have selected the central part of the flange for our 
investigation, but it is manifest that a similar calculation 
with respect to the other portions would be attended with 
corresponding results, It is true that the strains decreased 
towards the abutments, but as the size of the rolled joists 
likewise decreased, the itude of the strains remained 
proportionally constant. In the lower flange there was 
rather more material than in the upper, which is the reverse 
of the proper ane for a wrought iron girder. The 
sectional area at the two central bays was 68°75in., agairst 
57°75in. in the same parts of the upper flange. There was 
also a similar break of continuity in the number of bars 
constituting the bottom chord, although the connections 
are somewhat better made than in the top chord. 

In investigating the strains upon the upper flange we 
confined ourselves to the central portion, and it will be 
sufficient for our pur in estimating those upon the 
web to take the case of the last or end strut, more particu- 
larly as it is the only member in the web which bpp 
its maximum strain, under the same conditions as those 
assumed for the flanges. The vertical reaction at each end 
of the truss was equalto115 tons. This produced a strain 
upon the last diagonal strut, which es an angle of 
60 deg, with the horizontal, of 133 tons. The total sectional 





area of the last strut, which was composed of six rolled 
beams, was 57-6in., and the resulting strain per square inch 
of material thus equalled 2°31ltons. ‘Theoretically, therefore, 
it is plain that, so far as material was concerned, there was 
a superfluous amount of it in the end strut, supposing 
always that the strut was secured from deflection and uni- 
formly strained only in the direction of its length. This 
uniformity of strain we know did not exist, owing to 
practical defects in the construction which have been pre- 
ramen § pointed out, and with which we are not now con- 
cerned. The end strut, no doubt, was secured from 
deflection by the short subsidiary strut attached to the 
centre of its length, and, as Mr. Macdonald remarks, 
“stood firm until the destruction of the next panel,” which 
was the first to yield, and determined the downfall of the 
bridge. The sectional area of the strut in this second 
hon was the same as that of the end strut, but the former 

ad not the assistance of the secondary short strut at its 
centre. It is true that all the struts were crossed at the 
centre by a counterbrace, but as there was nothing but a 
mere clamp connecting them at their common intersection, 
they cannot be assumed to derive any support at that point 
from the other diagonal. Consequently the.strut may be 
regarded in the light of a pillar rounded at both ends. It 
cannot be considered as fixed at the extremities, as the 
connection with the chords was of a very imperfect 
character. The strength of a pillar of the section of the 
rolled beams constituting the struts, is considerably less 
than that of a hollow round pillar of the same length and 
weight. Unfortunately there are no experiments upon 
the breaking weight of beams of the section in question, 
but by applying the formula used for pillars of channel, 
tee, and angle iron, we should make the breaking weight 
per square inch of the rolled beam equal to two tons. As 
with the exception of the two struts at the centre of the 
girder this is below the actual working strain upon them, 
the assumption of the struts acting purely as long pillars 
with rounded ends will not hold. if we supposed them 
to be fixed at the extremities, the breaking weight by the 
formula would be 6} tons per square inch. The working 
strain per square inch upon the struts in the second bay, 
which, it has been already stated, was not supported at the 
centre, was exactly two tons, so that although the margin 
between that and the breaking weight was rather less than 
what it ought to be, yet it was not sufficiently small to 
account for the failure of the bridge. But our practical 
knowledge of the actual manner in which the struts were 
fixed, forbid the adoption of the latter hypothesis, while 
theory renders the former equally impossible. Whether 
the struts acted as pillars with rounded or with fixed ends, 
or partly in one way and partly in another, or as neither, 
it is now quite impossible to state. 

To return to the object of our present article, namely, 
to consider whether there was or was not enough 
material to endure the strains to which it was su 
jected, it is evident that there was not any deficiency 
on that score. The upper flange, supposing the other bays 
to have been so proportioned as to bear relatively the same 
proportions of working strain as the two central bays, of 
which there appears little doubt, contained a slight excess 
of material, but not sufficient to constitute waste. The 
lower flange and vertical tie-rods contained considerably 
more material than theory would warrant. Being in 
tension, they would both bear with safety a greater strain 
than those parts in compression, and yet they were really 
strained in a lesserdegree. Thereappears tohave been nearly 
30 per cent. too much metal in these portions of the truss. 
A similar redundancy of material prevailed in the struts, 
which, without the necessity for any increase in sectional 
area, might have been so arranged as to act as struts 
uniformly strained, and not as pillars, or partly as one 
and partly as the other. 

The failure of this bridge affords another proof of the 
fact that the employment of surplus material will not 
necessarily secure the stability of a structure. At the 
present moment several large iron erections in this country, 
although perhaps not liable to the same disaster, yet con- 
stitute undoubted examples of a similar waste of material. 
There is plenty of room at home for judicious economy in 
the design of iron structures, in the proper distribution of 
the material, and the scientific arrangement of the various 


PUDDLING FURNACE ECONOMY. 


Nor many years have elapsed since it was considered 
rather good work to make one ton of puddled bars with 
23 ewt. of coal, the weight of pig iron charged being not 
much less in many cases than that of the fuel. It is not 
unusual in the present day to turn out a ton of bars with 
21 ewt. of pig and 14 ewt. of coal, and instances have 
occurred in which the consumption of coal has been as 
little as 8 cwt. to the ton of puddled bars. Let it be 
assumed that a ton of bars can be made with 10 cwt. of 
coal, and it follows that in ordinary practice more than 
twice as much coal is used in puddling furnaces as is really 
required. It is well that our readers should bear in mind 
that excellent iron has been made with 12 or 15 cwt. of 
coal per ton, because we have often heard it argued that 
when serious attempts are made to economise fuel the 
character of the finished product not unfrequently suffers. 
If this were really the case, then it is easy to see that some- 
times economy could not be practised at all; while at other 
times the deterioration inthe quality of the finished 
material might be so t as to run away with all the 

rofits made by reducing the consumption of fuel. We 
bnew that puddling furnaces are not as other furnaces. 
They have to work at different rates, and to perform duties 
which are practically unique. The operation of puddling 
depends for its success on the observance of conditions 
which are in a sense inimical to true economy. Such con- 
ditions obtain, for example, once during every heat, when 
the damper is dro and the combustion of the gases 


rising from the fuel is checked as much as possible by the 
exclusion of air, It is consequently difficult to deal with a 
puddling furnace on ordinary rules; and the fact has 
no doubt done much to discourage inventors and pre- 
vent them from interfering with a device which 
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requires very delicate handling. It is, consequently, 
we repeat, of the utmost importance that all concerned 
should understand clearly that, however delicate the manipu- 
lation required, puddling furnaces can be so altered and 
improved that the consumption of fuel per ton of iron may 
be bronght down to about one-half of that once thought 
necessary. Nov is this, after all, remarkable. The specitic 
heat of cast iron may be taken as one-ninth that of water. 
That is to say, a quantity of heat which will raise the 
temperature of 1 lb. of water 1 deg. will raise 9]b. of cast 
iron 1 deg. According to Clement, 233 British units of 
heat will suffice to melt 1 1b. of cast iron. The combus- 
tion of 1 Ib. of coal liberates 14,500 units of heat. Then 
233 x 2240 ae 

———_—_—_-= 36 nearly as the number of pounds of coal 


14,500 

required to melt 1 ton of iron. The whole of the heat 
developed during combustion cannot go to the iron, how- 
ever. At least 20 1b. of air per lb. of coal must be raised to 
a temperature of about2000deg.,and discharged atthat tem- 
perature up the stack.. The specific heat of air being 0°24, 
then 2000 x *24—= 480, the number of units required to 
raise 1 1b. of air through 2000 deg. Fab., and 20 x 480 == 
$600 units will be required to heat 20 1b, of air through 
the same range. But we have seen that the combustion 
of 1 lb. of coal only represents 14,500 units, and 14,500— 
9600 = 4900 units left available for melting the iron, sup- 
plying the losses due to conduction, radiation, Xe. Still as 
1 Ib. of iron needs but 233 units for its liquefaction, it 
follows that after the air entering the furnace has been 
supplied with all the heat it can take up, so much is left that 
1 lb. of coal should suffice to melt over 21 lb. of iron. Now, 
curious as the statement may appear at first sight, it is 
nevertheless true that all the useful work really done by 
the fuel consumed on the grate of a puddling furnace cop- 
sists in melting the iron. Of course it must be understood 
that we are speaking now of a furnace thoroughly heated 
and “ going well.” Once the iron is melted, and the process 
of puddling commences, the fuel requisite to complete that 
process may besupplied by the carbon in the metal itself,and 
that this is not only apparently, but really, true is proved 
when the puddling process is carried out in a different 
way—that is to say, in a Bessemer converter. But we 
know that a charge cannot be puddled in an ordinary fur- 
nace if the fire is drawn, and the iron left to supply its own 
fuel. 

We have seen, then, first, that while more than one-half 
of the whole of the heat set free on the grate of a puddling 
furnace is expended in heating the air required for com- 
bustion, so much is still left as would suffice to melt a 
weight of iron twenty-seven times as great as that of the 
coal; and, secondly, that once the iron is melted, and the 
process of purification begins, no fuel other than that in 
the iron is theoretically necessary to complete the process. 
How, then, are we to account for the enormous consump- 
tion of fuel which actually, and, in a sense, of necessity, 
takes place during the process of puddling? The answer 
to this will, we believe, go far to account for certain 
anomalous results obtained now and then, and not fully 
explained on any hypothesis which we have seen in print, 
and it will also indicate the direction which ought to be 
taken to save fuel. 

That the carbon in the iron ought to supply all the heat 
required is certain ; that it does not in practice supply it 
is very well known. The reason appears to be that while 
in the Bessemer converter the whole of the carbon con- 
tained in a charge of five or six tons is burned away in 
about a quarter of an hour, the whole of the carbon in 
a charge of 4cwt or S5cwt. in a puddling furnace is not 
consumed in less than an hour and a-half or so. The re- 
sult is that the heat thus developed is much less than that 
in a Bessemer converter, and is not sufficient to keep the 
metal fluid if unassisted, But the more quickly the iron 
is puddled the more rapid will be the combustion of the 
carbon and silicon, and the less will be the quantity of 
coal consumed, There are no exceptions to this rule. 
Tn all cases slow puddling means a large consumption of 
fuel. Of course we know that the rate of combustion in the 
grate being constant, if we can get out six heats in a given 
time instead of five, a saving in the consuraption of fuel 
must follow. But, apart from this, there is good reason to 
believe that the quicker a charge is puddled the smaller 
will be the consumption of fuel, because the carbon con- 
tained in the iron being rapidly burned raises the tem- 
perature in the mass of the melted metal to a higher point 
than would be the case if the process was protracted. 
Something of the same character is produced when large 
charges are puddled, and it is well understood that, other 
things being equal, the larger the charge puddled the less 
will be the consumption of fuel. In practice, however, 
the processof hand puddling can never be accelerated somuch 
that the aid of a furnace can be dispensed with, as in the 
Bessemer converter,and itfollows that the fueliscalled upon 
to do work besides melting the iron. But this secondary 
work, as we may call it, is in one sense not useful, and 
should in all cases be reduced as much as possible. Indeed, 
in its reduction must be sought economy of fuel. It is 
impossible to say much here on this point. We are not 
writing a treatise on puddling furnaces, but calling atten- 
tion to a few facts which are persistently ignored by some 
persons and entirely overlooked by others; but we can 
within reasonable limits indicate the direction which ought 
to be taken, and which has im certain cases been taken 
with great success, to save fuel. 

It-will be pretty generally conceded, we think, that from 
the time the iron is fairly melted and approaches the 
boiling period until it is finally taken out of the hearth, 
very little heat indeed is transferred to it from the coal. 
The duty of the coal during all the principal stages of the 
process consists, then, in keeping up the temperature of 
the substances surrounding or in contact with the metal. 
We have seen that an immense proportion goes to heat the 
air requisite for combustion, and of the remainder a 

at deal is disposed of by radiation, convection, 
fe. It is clear, therefore, that in two ways economy 
ought to be attainable. One way consists in using 
the waste heat from the puddling hearth to raise the 
temperature of the air supplied to the grate; the other 








consists in reducing the radiating surfaces both in dimen- 
sions and efficiency as radiators. In a word, the furnace 
should be as well protected by non-conducting mate- 
rials as possible, or it ought to offer the smallest 
allowable surface in proportion to the weight of the 
charges dealt with. The first plan has been tried— 
notably at Messrs. Fox, Head, and Co.’s rolling mills, Mid- 
dlesbrough—with marked success ; but comparatively little 
has been done as yet in the latter direction. In this con- 
nection it is proper to point out that the dimensions and 
form of the furnace exercise a dominant influence over the 
consumption of fuel. Thus, for example, if the furnace 
roof be burned away, so that the distance between the 
bricks and the bath of metal is abnormally great, the con- 
sumption of fuel per ton of bars will increase at once. 
The nearer the furnace crown can be kept to the melted 
metal the Jess will be the weight of the coal burned per 
ton of bars, and the reason is obvious. There is a von- 
tinual escape of heat downwards and round the sides of 
the hearth from the melted metal to the “ bottom,” of the 
hearth. This can only be made up by the heat radiated 
downward by the incandescent gas and the glowing roof 
above. The further these are from the metal the less will 
be their efficiency. There is besides a peculiar phenomenon 
connected with heat and flame,and not yetso fully explained 
as is desirable. We allude to the dissipation of heat, under 
conditions apparently most favourable to its conservation. 
Thus, the temperature at the end of a long flue should be 
just as high as the beginning, if all waste of heat were 
prevented ; but we know that in practice no such thing 
could occur. The probability is that the heat thus 
lost is really converted into work done on the mole- 
cules of the gas. Be this as it may, it is certain that the 
nearer the grate can be got to the hearth of a puddling 
furnace, the less will be the consumption of fuel. For 
example, careful experiments conducted at Woolwich 
showed that considerably over 50 per cent. could be saved 
in fuel, simply by making the grates short and wide, 
instead of square. 

In conclusion, we may say that our object in writing this 
article has been to direct attention to the influence of form 
and arrangement of furnace on the economy of fuel in 
puddling. We have here a great field only partially 
worked. So longas mill managers believe that the burning 
of coal is essentially necessary to the performance of the 
operation of puddling no great economy will be sought for. 
If, however, they will but recollect the truth that once 
the metal is melted coal is burned only to compensate for 
loss of heat expended in a way that can give no pecuniary 
return, it is possible that they may begin to believe that 
the loss is not inevitable. At one end of the puddling 
system we have a consumption of as much as 50 ewt. of 
coal burned to make a ton of bars; at the other we have 
the Bessemer converter, which clears a ton of iron of all 
carbon and silicon without any coal whatever. Between 
the two there isa wide range of fuel consumption. But 
let it be once believed that the only fuel chemically required 
to puddle a charge of pig iron is that needed to melt 
the iron, which contains all the fuel necessary for the 
completion of the process, and a great step will be 
gained. The direction which improvement must take is 
very plain. Efforts should be made to prevent loss of 
heat by radiation, &c., from the furnace; to raise the 
temperature of the air supplied to the grate with the waste 
heat ; and to so design and proportion the furnace that the 
fuel and the iron may be brought as close together as is 
permissible. All the results obtained from experiments 
in this direction are eminently encouraging ; but much 
yet remains to be done, It will be seen that we have not 
referred to any parcicular type of furnace, and it will be 
understood that all that we have said relates to the pro- 
cess of hand puddling. If any of our readers are in a 
position to place on record in our pages the results of ex- 
periments on the form and dimensions of puddling 
furnaces, they will, we can assure them, do good service to 
British iron makers. 





MECHANICAL POWER ON TRAMWAYS. 

Tue Government have taken speedy action on the report of 
the select committee, which report we published in our last 
impression. Sir Charles Adderley has announced his intention 
of introducing a short bill giving effect to one of the recom- 
mendations of the select committee on the use of mechanical 
power upon tramways, enabling the Board of Trade to authorise 
the use of steam on tramways, under certain conditions, for 
experiment during the ensuing year. In this bill will also be 
scheduled the bills and provisional orders of this session which 
apply for steam power, that they may be taken up next session, 
without additional expense, but specially subject to any condi- 
tions which Parliament may in the meantime impose. It is to 
be feared that unless this bill is very carefully framed it will 
give satisfaction to no one. The final regulations of the Board of 
Trade, if they resemble those which they have recommended, 
will be found oppressive, and in some cases puerile, so that in so 
far as the bill contemplates the use of the Board of Trade, it will 
not content those who would like to see steam or compressed air 
take the place of horses in our streets ; and, on the other hand, 
those who are opposed to the innovation will not be highly 
delighted with an Act, under the operation of which much 
annoyance can be inflicted on persons who will have no redress, 
as the experimenters will be held scot free if they only plead their 
vocation as an excuse. Of course, it is possible to draw up a 
bill which will prove really useful, but we cannot find in the 
report of Sir C. Adderley’s proposals any indication that he has 
as yet fully comprehended the importance of the measure which 
he intends to make law. 


IRONMAKING IN INDIA. 

Tue Government have resolved to conduct experiments at 
home, with a view to determine the possibility of utilising by, 
it may be, a direct process, the coal, and the iron ore, and the 
limestone of the Central Presidency. Already some 90 tons of 
these minerals have been despatched by Mr. Walter Ness, who 
will himself sail from Bombay on Monday next, and, if all goes 
well, will arrive in London about the end of May, there and 
elsewhere to conduct the experiments, Mr. Ness’s success in 
what he terms the little trials that he had with the lime and 
iron ore mixed, when he used blast in the reverberatory fur- 
nace, strengthens his , belief that one or other of the direct pro- 
cesses already devised may be made applicable to the Indian 








materials. At present he expects most from the Blair system, 
so far as the limited information which has as yet reached him of 
it enables him to judge of its effectiveness. At-present, however, 
he is without anything like complete information of what has 
been done by this method. If his inquiries in England should 
not assist him to arrive at definite knowledge upon the point, 
it is more than likely that he will find it desirable to cross over 
to Pittsburgh, where Mr. Blair has had his invention at work, 
Mr. Ness, however, is open to adopt any other method which 
will most effectually attain the desired end. Whilst in Eng. 
land, Mr. Ness likewise, with the view to their adoption in India, 
will investigate such patent fuel processes as may seem adapt- 
able to the coal of the Worrora field, which he will by and by 
attempt to get with the aid of machine cutters, if he should find 
that avy of the cutters already in use in the British collieries 
are suitable for India, where they would certainly seem to be 
requisite in coal mining, since it takes four natives to perform 
the work usually done by one English collier. Under Mr, 
Ness’s training, however, the Indian miner is steadily increasing 
in efficiency in the Central Presidency. The intelligent determi- 
nation which the Indian Government are displaying to utilise the 
minerals of the Central Presidency is, at the least, encouraging ; 
and, after what Mr. Ness has done at Worrora, we are not sur- 
prised that they should have made arrangements in every way 
gratifying to that gentleman to secure the continuation of his 
services. 
THE INSTITUTION OF CIVIL ENGINEERS, 

A spEcIAL general meeting of members, summoned by the 
Council of this Institution, took place on Wednesday afternoon 
in accordance with the requisition of a number of the Members 
and Associates, for the purpose of discussing and arriving at 
some conclusion with reference to the proposed new class and 
title for those of the Associates who are qualified to be admitted 
to the class of Member. We so recently referred to this ques- 
tion that it ix unnecessary to dwe)l upon it now. It is sufficient 
to say that opinions as to the most desirable mode of overcoming 
the difficulty are very various, though most are agreed as to the 
unsuitability of any of the proposed new classes or titles, The 
difficulty may fairly be said to have arisen from a long-continued 
infraction of the bye-laws of the Institution, namely, that of 
electing duly qualified engineers into a class described as not 
“ necessarily engineers.” This has been aggravated by passing 
into the class of Associates, a large number of men who, in con- 
sequence of the branches of engineering which they practice, and 
the now recognised divisions rendered necessary by the wide 
field of operations embraced by the profession, are known as 
mechanical engineers. It must here be admitted that there are 
many men who style themselves mechanical or civil engineers 
whose qualifications are not such as warrant their assumption of 
any such claim to the profession of an engineer. On the other 
hand, there are very many men, at present Associates of the Insti- 
tution, who are as duly qualified both by knowledge and ability 
to be classed as Members as were the men whose names are proudly 
repeated in every histery of the great industrial supremacy of 
England, At the meeting of Wednesday the question was dis- 
cussed for about two hours, and the following resolution was 
agreed to :—“ That in the opinion of this meeting it is not 
desirable at present to create any new class of member ; but it 
is desirable that those Associates who are qualified to be 
Members should take the requisite steps for their transfer.” 
The question thus remains unaltered, except in so far as it is 
pretty well understood that a large addition to the Member class 
will now be made from the class of Associates, 


SHIELDS AND RIFLE FIRE. 

Some experiments have recently been made at the works of 
Messrs. Yarrow and Co,, at Poplar, with the view to ascertain 
the value of steel plates as protectors from rifle fire, when fitted 
to torpedo boats as shields. The plates tested were of Bessemer 
steel, and the rifle used was a Martini-Henry with service ammu- 
nition, the bullet being slightly hardened with tin. The range 
in all cases was 50ft,, and the rifle was fired from the shoulder. 
The following table gives the results of the experim:::s :— 
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1 | 3-275 |L shot at 45 deg.| Plate completely perforated. 
2 | 3875 |2shots at 45deg | Plate indented, but not perforated or cracked. 
|2shots at 63 deg.| Plates sufficiently cracked through to allow 
| portion of projectile to pass. 
|L shot at 90 deg.| Plate completely perforated. 
8 | 5°15 |1 shot at 45 deg) Plate scarcely indented. 
} | shot at 63 deg.| Plate considerably indented. 
} \4 shots at 90deg.| In two cases plate well indented but not 
} cracked, Two other shots on same spot ; 
plate indented by first shot, torn and per- 
| | forated by second, 
4 | 6°475 \1 shot at 90 deg.| Plate slightly indented, 














The bullets which passed through the plates were not found, as 
they penetrated some distance into the loose earth against 
which the plates rested, 


LEGAL INTELLIGENCE. 


(Before the Count oF APPEAL, Lincoln’s Inn.) 
April 26th. 
In re BARROWS AND Sons.— TRADE MARK, 

THIS was an appeal from a decision of Vice-Chancellor Malins, 
which we reported in full in our issue of the 23rd of last 
month, Messrs. Barrows, the well-known firm of ironmasters carry- 
ing on business at Tipton, made application in the regular way to 
register their trade marks, The application was, however, refused 
by the Registrar, on the ground that some of the marks were of 
such a character as to be precluded from registration under the 
Acts of 1875 and 1876. The Court, however, took a different view, 
and made the order above alluded to, and against which the Regis- 
trar of Trade Marks appealed. 

The Registrar of Trade Marks was represented by the ATTORNEY- 
GENERAL and Mr. Riapy, whilst Mr. Sourneate, Q.C., and Mr. 
PHIPSON BEALE were for the respondents, Messrs. Barrows. 

After hearing the arguments, the decision of the court below 
was in substance affirmed, and Messrs. Barrows were to be allowed 
to place upon the register their mark “ B. B, H.,” followed by a 
statement that they used this mark either by itself or variously 
combined with a crown, horseshoe, crown and horseshoe, the words 
** plating,” ‘* best,” “ scrap,” &c., or with any other words denot- 
ing the quality or desciiption of iron, So that instead of making 
a separate application for each variation of their mark, they would 
ro to place every combination upon the register in a single 
entry. 

Mr, SourHGatE on the part of Messrs. Barrows applied for the 
postponement of the matter, to give his clients an opportunity of 
considering whether they would accept this offer (which was 

to by the Aytomey Conerel hehalf of the Registrar) 
and the matter was accordingly ordered to be mentioned again on 
‘Wednesday next, 
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LITERATURE, 


Tramways et Chemins de Fer sur Routes. Iistorique, Jurispru- 
dence, Réglementation. D'aprésles Documents Oficiels, Par P. 
Cuenot, Chef de Division au Ministére des Travaux Publics. 
J. Rothschild, Rue des Saint Pores, Paris, 1877. 

Tus is a book of 376 octavo pages, treating of tramways 

and railways on common roads, It has been written by a 

gentleman well qualified from his position to do justice to 

his subject, and is published by M. Rothschild, whose name 
is associated with many magnificent works, including the 
grand book on Paris and its environs. 

M. Chenot tells us that his task consisted in collecting 
and publishing in a convenient form the principal docu- 
ments relating to tramways and common road railways. 
‘hese documents abound, but it will be found that those 
of recent date are more interesting than those which are 
older, and the great difficulty our author has had to con- 
tend aguinst lay in making a selection. It is not too much 
to say that he has overcome the difficulty, and in a very 
satisfactory way. The result is that the work may be 
regarded as a complete historical sketch of an important 
means of communication. It is true that it does not go 
very far back, but that is simply because tramways are 
not antique. It appears that in 1853 the first application 
was made to the French Government for leave to construct 
a tramway, and between that period and January Ist, 
1877, no fewer than 192 applications were made, Of 
these, 20 obtained concessions, 39 were rejected, the 
consideration of 10 was postponed, 3 applications were 
withdrawn by their framers, 63 were not proceeded with, 
or came to nothing, and 57 are in progress, 

Our author gives a table containing particulars of the 
lines for which concessions were obtained, representing a 
total length of about 439,863 metres, or in round 
numbers, 270 miles. This table will be found con- 
venient for reference. It appears that to M. Loubat 
France is indebted for tramways. He saw them in 
New York, and, on his return to France, he applied to 
the authorities and obtained permission, by a ministerial 
decree of the 16th of August, 1853, to lay down an experi- 
mental line on the quai de Billy. The gauge of the line 
was 1°54 metre, the rails were grooved and fixed on longi- 
tudinal and cross sleepers, with the surface level with the 
ground, A great many difficulties were encountered, but 
at last, on the 18th of February, 1854, an imperial decree 
was pronounced authorising M. Loubat to make and 
work lines between Sevres and Vincennes. [Full par- 
ticulars are given of the concessions obtained by M. 
Loubat, to which, however, we will not refer further. A 
large portion of the work, indeed the first ten chapters, is 
occupied principally with a statement of the French law 
regulating the construction of tramways. The object of 
the author appears to have been to supply information 
which would enable those interested in ;new schemes to 
comply with what, for want of a better term, we may 
entitle the “ Standing Orders” of the French Government. 

The eleventh and twelfth sections of M. Chenot’s 
work a good deal of interest just now. They are 
devoted to the consideration of such systems of mechanical 
propulsion as have met with some favour. Our author 
points out that while tramways are of great value as 
affording a means of communication between the suburbs 
and the commercial centres of cities, their use must 
remain, to a certain extent, limited until some efficient 
substitute for horse labour can be obtained to work them. 
This s precisely with the evidence laid before the 
Select Committee on Tramways. The great point made 
by M. Chenot in favour of mechanical propulsion applies 
with more force to continental than to English lines, It 
is that, on Sundays and fete days, the traffic is much 

eater than at other times, or would be if the people could 
be carried. But that, in point of fact, the tramway com- 
panies only keep horses envugh to deal with the ordinary 
traffic; and it cannot be otherwise, because they could 
not afford to maintainalarge number of horses which would 
be worked on Sundays and holidays only. With steam it 
would be different. “ Rien,” writes M. Chenot, “alors ne 
serait plus facile aux compagnies que de proportionner, en 
toutes circonstances, la fréquence de départ, et la force de 
traction au nombre de voyageurs a transporter. Un 
intérét public réel s’attache done a la solution de cette 
question, dont l'importance n’échapprait pas a !’ adminis- 
tration supérieure.” Three systems of working tramways by 
mechanical power were submitted to the authorities, and 
after a preliminary report by the Ingenieurs des Ponts et 

Chaussées, of the Department of the Seine, the Minister 

authorised certain experiments, which were carried out, 

or are now in progress, under the supervision of a com- 
mission appointed for the purpose. This commis- 
sion includes three sub-committees, the first consist- 
ing of MM. Graéff, Meissonnier, and Forquenot; 
the second of MM. Lefort, ,» and Regray; 
and the third of MM. Fourcy, Piarron de Mondésir, and 

Mayer. Each of these committees devotes its attention to 

one of the three systems under trial, which are those of 

Harding, Mekarski, and Francq. Our author briefly 

describes the three systems. The first consists in hauling 

the tram-cars by steam engines constructed by Messrs. 

Merryweather, of London, and has been often described in 

this journal. The Mekarski system involves the use of 

compressed air d through a small vessel containing 
about 50 litres of highly-heated water, by which the depo- 
sition of ice in the cylinders, &c., is prevented when the 
air expands. Complete illustrations of the Mekarski 

engine willf be found in Tar Enainern, vol. xli., p. 153, 

so we need not further describe it. The Francq system is 

identical with that of Lamm. It consists in the use of 
highly-heated water instead of a boiler, and is, in fact, 
the fireless locomotive of Mr. Leonard J: d, in 

a modified form, Our readers ought to be familiar 

with the system, seeing that it was first suggested about 

twelve years ago in the pages of this journal, as applicable 
to the working of the underground railway. Ne report 
has yet been sent in by the missioners. It is worth 
notice, however, that the use of all these systems has only 
been sanctioned for experimental purposes, and that the 








use of steam or compressed air in Paris may be stopped at 
any moment by the Government. Before concluding this 
section M. Chenot describes briefly the Raillard system 
tried in Belgium. Steam of an enormously high pressure 
enerated in a Perkins boiler is used in a compound engine. 
tt is finally condensed in a surface condenser cooled by air 
currents, As to the results obtained, no particulars are 
iven, 
- The second portion of the work is devoted to the con- 
sideration of railways on common roads, The Fell system 
and that of M. Larmanjat are the only two described. 
The first is well known. The second consists in the use 
of asphalte or stone tracks, on which the carrying wheels 
of the engine and carriages run, while propulsion is 
obtained by the aid of an A-shaped central iron rail, 
gripped by two driving wheels, The results obtained 
rom a trial in Portugal were not satisfactory, but it is 
said that the invention can be improved and the defects 
removed, 

There is an enormous appendix to M. Chenot’s book, 
which contains copies of several Acts, as we may call them, 
obtained since the 18th of February, 1854, for the con- 
struction of tramways and railways on common roads in 
France, which may prove very useful to those interested 
in getting tramway bills ; 

It only remains to be said that the work should be on 
the shelves of every engineer whose practice has to do 
with tramways. 


1. A Handbook of Electrical Testing. By H. R. Kemper, A.S.T.E, 

E. and F. N. Spon. 

2. Teegraphy. By W. H. Prexcr, C.E., and J. Stvewricut, 

M.A. Longmans, Green, and Co, 

3. Electro-Teleyraphy. By F.S, Brecury, Tel. Engineer. E. and 

F, N. Spon. 

WE have here several books written for the special purpose 
of aiding those who are more or less beginners in the 
study of telegraphy. Old-fashioned people would say that 
in order to write such books well the author should under- 
stand his subject thorovhly, and know the weak points of 
students as thoroughly. It has been said that learners are 
the best writers for beginners; they come fresh to the sub- 
ject; they fail; they succeed; they see the exact point of 
failure and the means of success, and, warm with the 
subject, rush off with their MSS, to the publisher. There 
is no doubt about Mr. Kempe’s capacity, none as to the 
value of his book ; but one can easily see that had he been 
contented to have allowed his articles to have remained 
for some years in the pages of the periodical to which he 
first contributed them, their ultimate form would not have 
been exactly what we have now, and probably the value 
of the work would have been greatly superior to what it 
is. We do not think Mr. Kempe would care to be judged 
by this production, good as it is. Since its publication he 
has written articles superior to anything here, which might 
well be incorporated with this text, enhancing its value. 
The author, in his preface, says :—‘“‘ My aim has been to 
produce a series of papers which would not only explain 
the practical application of formule given in existing text- 
books, but also show by what processes they may be 
obtained. . It is intimated at the commencement 
of the first chapter that the reader is assumed to possess 
a certain knowledge of electrical terms and expressions.” 
Now we have here distinctly stated that a certain object 
is kept in view, and that a certain assumption is made. 
The question immediately arises, Is this assumption war- 
ranted under the circumstances of the case? And we must 
object as to the “amount of information” pupils are assumed 
to start with. 

Service with the various companies we have often 
heard spoken of as a “refuge for the destitute.” Many 
of the men have tried everything else, and failed, and have 
come to the conclusion that residence in a foreign land 
and £180 to £200 a year are not to be despised. These 
men come to learn the manipulation of various instru- 
ments and a little testing, before they use the influence 
their friends possess to get a post in one of the companies’ 
offices. Although a large sum has generally been spent on 
their education, their real knowledge is nil, and 60 per 
cent have no idea of what an equation is like. Let us 
remember that these are the gentlemen of the profession. 
The rank and file of Government manipulators are even 
worse. The former certainly can, as a rule, acquire know- 
ledge ; many of the latter cannot. We have, therefore, 
long held that any assumption of mathematical ability 
should include nothing but simple arithmetic. We know 
that half the formule can be explained by proportion, 
worked as every one should work it, by first principles or 





the unitary system. Mr. Kempe has shown wonderful pen 


powers of simplitication in this book over his predecessors, 
and we wish that he had gone still further. Dozens of 
students such as we have depicted fail to get 
_ Ra? — pa®, a oe 
G re from R 2 (ep + G)—G. 

And we are fain to think that, after having obtained the 
latter of the above equations, the working to obtain the 
former would have aided numbers of students, 

Further on, having given direction for the performance of 
a test, our author says :—‘In making a measurement of 
this kind, it is usual to have the positive pole of the battery 
to earth, so that a negative—zinc—current flows out to the 
line.” Is there such a thing as a Zn current? The term 
may be a common one, but this is all the more reason 
why scientific men, who are supposed to know better, 
should use exact expressions. Our objection is not alto- 
gether that Mr. Kempe uses this term—he is simply follow- 
ing a common custom—but is directed against the incorrect 
terminology which causes such great difficulties to students. 
The pupil may be too polite or too careless to notice, 
first, that the external current is from Cu to Zn, then 
immediately after the current is from Zn to Cu. 

We must not, however, dwell any more on these minor 
topics, for there will always be great differences of opinion 
as to what a student should know before commencing a 
course of testing, and as to the best way of putting for- 
mule before a beginner, also how far it is justifiable in 
such a work to use common expressions which may not be 





scientifically accurate. Taking a wider view of the book, 
it is a good one—nay, it is the best of its kind. The expla- 
nations in many instances are exceedingly simple, and 
scientific accuracy has seldom been ignored. We are glad to 
find that Mr. Kempe has not been content with deducing 
abstract formule, but has generally accompanied his for- 
mula by a concrete example. Thus, when explaining that 
on inserting a shunt equalling the galvanometer resistance, 
we do not get half of the original current through G, 
because the introduction of the shunt reduces the total 
resistance in the battery circuit, and consequently increases 
the strength of the current passing out of the battery, he is 
very clear. Itis this increased current which splits between 
the galvanometer and shunt, and not the original current. 
To make up for this decreased resistance caused by the intro- 
duction of the shunt, it is necessary to add in the battery 
circuit a compensating resistance equal in value to the 
amount by which the original resistance was reduced, 
This is thus obtained:—The resistance between the ter- 
minals of the galvanometer before the introduction of the 
shunt being G, the introduction of the shunt reduces 


the resistance to rs . The resistance, therefore, to be 
added in the battery circuit will be G— Ges™ 

G “hye ty 
Ges’ The resistance of S being generally a 
that of G, the fraction becomes G Sind which is there- 


fore the value of the compensating resistance. Then 
comes a concrete example. “ With a G, whose resistance 
was 100 ohms, it was required to reduce its resistance to 
one-fifth, What should be the resistance of the shunt and 
of the compensating resistance?” This is worked by the 
above formula, so that the student has no excuse for 
inability to apply his abstract knowledge. We should 
like, if space permitted, to follow the plan of this book 
chapter for chapter, pointing out some few additions which 
seem necessary to complete the work. We must, however, 
rest satisfied with recommending the reader to get it and 
study it for himself. 

The next work in our list is one of the volumes 
of the “Science Series,” published by Messrs. Longmans. 
There is in all probabilityno work ever published which has 
not some good points, although frequently these points 
are few and far between. In the volume before us it is 
exceedingly difficult to find any portion which can be 
classified as good. It is of great help, in deciding as to 
merit or demerit, to know the aim of the author. Given 
this, you can fairly judge if he has succeeded in attaining 
the position he desires. The work before us “is written 
specially for those numerous operators and artisans who 
are employed in the actual transmission of telegrams, 
and in the maintenance of telegraphs in England.” 
However, no very high estimate is taken as to these 
requirements, for we read, “ The class for whom the book 
is specially written are not as a rule engaged in the 
application of the laws of currents to testing and experi- 
mental purposes,” thus the “ discussion of Ohm’s laws and 
the apparatus depending upon them are not dealt with.” 
We have done our best to understand what this means, 
but hitherto the attempt has been a miserable failure. 
The readers of this book are supposed to have little or 
nothing to do with testing, yet we find a chapter devoted 
to “Testing,” and another to “ Faults,” and a third to 
“ Circuits,” though how the student is to understand them 
without a knowledge of Ohm’s laws is beyond our limited 
comprehension. There is in the work little originality, 
yet such is the perverseness of human nature, that correct 
information open to everybody is transmuted into incor- 
rectness; whilst what there is original is sometimes so 
astounding that we are tempted to think the authors are 
joking. It is a painful duty to have to speak in such 
terms as these, yet if we allow the student to use this 
work, he will have laboriously to unlearn most of what he 
learns from it. Time and space alike forbid us attempiing 
to point out more than one or two of the most glaring 
defects, but these are such that the veriest tyro in science 
must blush to find them ina work of such pretentions. 
On page 2 it is said, “ When we read of the church spire 
destroyed, of trees riven to splinters, of wires fused, or of 
flocks killed, the damage done is due to the electricity 
passing, and the amount of that damage is proportional to 
its magnitude or quantity.” Now the energy of electricity 
depends upon two factors, quantity and potential or ten- 
sion, and may be represented by Q T, and it is possible to 
a quantity of electricity through a child’s body, which 
if applied in another way would be capable of destroying 
half the inhabitants of London. Quantity is but one 
factor, but nothing is said by our authors of any other 
factor. 

The names of the units of measurement are given in 
Chapter I., but we defy any reader to get a definite idea 
of these units from the description therein. “The unit of 
resistance is called the ohm.” As well might we say it is 
called «. Isit too much to expect a concrete example of 
such a unit, somewhat in the following shape? An ohm 
is the resistance offered by x feet of pure copper wire, 
No. z B WG, or diameter z, or sectional area z, or weight 
per foot z. A paragraph should also be inserted explaining 
the formula R =—, where R= resistance, 7 = length, 
$ = sectional area, and y = specific conductivity, thus 
allowing the student to see how he can in his work inter- 
change conductors, still keeping the same resistance in the 
circuit 

On page 7, we are told, “the telegraphist is only inte- 
rested in its (electricity) guantitative—we italicise this 
word—measurement and its application to practical pur- 

s,” yet the Preface—vide supra—states that Ohm’s 
ws, &., ave not discussed. How quantitative measure- 
ments are to be made without Ohm’s laws is a question 
the authors have not thought sufficiently important to 
answer, 

The second chapter deals with “The Battery.” This is 

if possible even worse than the preceding. Not only are 
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batteries left unmentioned that ought to be mentioned, but 
the theory of the cell as propounded by our authors is 
utterly inconsistent with all our notions of maar 
One would have imagined that it was almost impossible 
to go far wrong with such a well-worn theme. Unless, 
however, some chemical experiments unknown to us have 
swept away old and well-known facts, the following shows 
the incompetency of the authors to deal with this particular 
branch of the subject. Speaking of polarisation, page 13, 
this statement is made: “ Another injurious effect which 
the hydrogen ultimately exercises upon the action of the 
battery is due to the‘facility which it possesses for reducing 
the metals from their salts. The zinc sulphate which in 
time accumulates by the action of the cell is reduced b 
the hydrogen as soon as they come into contact with eac 
other; the zinc is thrown down upon the copper plate, 
and, therefore, zinc is eventually op to zinc, and then 
the current entirely ceases to flow.” At the top of the 
page the action within the cell is symbolically represente 1 
thus :— 
Before contact, 

Cu, H,SO,, H,SO,, H,SO,, Zn. 
After contact, ma 

Cal,, SO,H,, S0,H,, SO, Zn. 
In words, the Zn is represented as having ousted 
H, from H,SO,, thus showing its stronger affinity for 
SO,. Nevertheless, before the bottom of the page is 
reached, the Zn is in its turn ousted by the H, a pheno- 
menon which the student will not fail to appreciate. 

We cannot, however, continue to discuss these questions ; 
the whole work is full of such defects. What, for 
example, would Sir W. Thomson say to this on p. 59. 
“ However long a line may be, and however badly it may 
be insulated, as long as any currents can get through, so 
long can relays be constructed to move with those 
currents.” Students will certainly believe that managers 
of long submarine lines must be glad of the news, and 
that they have now the means of putting aside the costly 
recorder and using an ordinary Morse instrument. Still 
we have cause to be thankful, for “in fact Professor 
Fieeming Jenkin’s work on ‘ Electricity,’ published in this 
series, fills up the theoretical omissions in this book; and 
Mr. Culley’s ‘Handbook of Practical Telegraphy’ su 
plies all the practical omissions.” Chapter X. might 
with advantage be = wren and a of the pamphlet 
given to all manipulators connected with the Post-oftice 
telegraphs. It is out of place in such a book as this. A 
good deal of the information in this work is abstracted, 
though without any reference being made to the fact, from 
the “ Journal of the Society of Telegraph Engineers ;” but 
with a grave omission, little or no account has been taken 
of adverse criticism on the papers read before the society. 

Of the last book on our list we can say but little. We 
have entirely failed to see the raison d’étre of the work. 
It contains nothing new, the treatment of the subject is 
not original, nor is there any originality in the informa- 
tion given. The aim of the author seems to have been to 
condense material common to everybody and give it to the 
student in a cheap form. One advantage of this book 
is that some of the errors of that just mentioned are 
avoided ; but we are inclined to say, that although num- 
bers of books exist, the book on the subject has yet to be 
written. To goon, year after year, issuing books on the 
same plan is a mistake. We should like to see Professor 
Clerk-Maxwell or Professor Carey Forster take the subject 
in hand, and give us a book logically reasoned from 
beginning toend. We have seen and read enough of the 
efforts of half-and-half masters of the subject--we want 
the work of a master mind. 








ON A METHOD OF RECORDING AND COM- 
PARING THE PERFORMANCES OF STEAM 
SHIPS.* 

By Mr. J. INciis, Jun. 


As there exists no generally recognised theory by which the 
resistance of a ship may be computed, the naval architect is not as 
yet in a position to predict from purely theoretical considerations 
the its that will follow the adoption of a given type of ship or 
propeller ; and as the only reliable foundations for estimates of 
probable performances are those of vessels already constructed and 
tested, the accumulation of wey | observed data is of vital im- 
portance. Hardly less important is the discrimination necessary to 
make a proper use of the data when obtained, and to distin as 
clearly as may be between the “‘ propter hoc” and the “‘ post hoc” 
in complicated cases; but, however great the experience and saga- 
city of the naval architect, any departure from previously built 
forms or proportions must, in the present state of his art, cause 
some misgivings as to his anticipations of performance. As his 

ience widens, his liability to error diminishes ; and it is there- 

fore incumbent on him to get from the data in his possession the 
utmost amount of information they will yield. Steamship trials 
as generally conducted are not so productive of information as 
they might be made, the comparative inutility of records of trials 
at full speed only being markedly evinced by the absence of out- 
come from the enormous mass of data aa at the disposal of the 
Committee on Steamship Performance appointed by the British 
Association. Mr. Denny’s ay eames system of progressive trials 
and the mavner of recording the results by means of curved lines 
are now familiar, I trust, to every member of this Institution. The 
convenience of this form of record and the facility it gives for 
comparing the performances of steamers of similar dimensions 
are obvious, but it affords no means of comparing the performances 
of vessels greatly differing in size, or of showing the effect of 
alteration in size of a particular type, and I have endeavoured to 
supply this want and help forward another step the investigation 
of the subject which interests us so much. The principle involved 
in the construction of the diagram before you, is a deduction I 
have ventured to make from Mr. Froude’s well-known law of com- 
parison. That law is thus stated on page 52 of vol. xv. of the 
‘Transactions ” of the Institution’.—‘‘If the ship be D times the 
dimension of the model, and if at the speeds ViV2V; . . . the 
measured resistances of the model are RiR2R;, then for speeds 
Vf DVi  DV2 DV: . of the ship the resistance will be 
D*RiD*R2D5R, . . .” Mr. Froude has also established that for 
moderate speeds the resistance of a ship is proportional to what he 
terms the “ indicated thrust ;” that is, the effective mean pressure 
on the piston reduced to the propeller by the principle of virtual 
velocities, so that, within certain limits of speed, the indicated 
thrust may be substituted for the resistance in the law of com- 
ison. The indicated horse-power being derivable from the 
revolutions of the engine and the mean pressure, and the speed of 
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the ship being pangehy poonertionel to the revolutions, no great 
error is involved in stating the law of comparison thus :—If at the 
speed V of the model the indicated horse-power is P, then for the 


speed 1/ DV of the ship the power will be D'P VOY orsimply 


DsP,/D. Of course various distributing causes, such as the vary- 
ing efficiency of propelJer, Xc., affect the accuracy of this state- 
ment more or less at different s ; but the principle of these 
disturbing causes being connected with hydrodynamic phenomena, 
it is reasonable to suppose that they follow the law of comparison 
also, and that they, with others not so connected, are taken 
account of in the following process, I assume that for vessels 
similar in form and similarly propelled, but dissimilar in size, at 
corresponding speeds, a coefficient of performance such as the 
Admiralty so-called ‘‘constant” is really constant, and that 
therefore from the data obtained upon the trial of a vessel, 
conducted according to the pene system, it is possible to 
t 


copes to have a tolerably sound basis, unless indeed this instance 


ould hap) to be a mere coincidence. The vessels here com- 
pared are the Iris of 1017 tons displacement and the Osprey of 
tons. The two are not precisely similar in form, but of those 0} 
which the results are at my disposal they are the least dissimilar 
in form and at the same time of such disparity in size. 
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Iris 
Osprey | reduced | 


Iris reduced 
to Osprey’s 
displacement 











construct a diagram showing the relation between speed and power 
for that vessel enlarged or contracted to any other displ sone 





The abscisse on the base line represent lengths of hull, also by 
inference all linear dimensions, which are supposed to preserve 
Ai. } 


ee ea 
trial. Osprey’s 
length. | 
DER: xy. ce: eh’ 00): ee 0s) Sp". OR 55 55 | 57°29 
Na Ce ee nn ee ae 9 73 7°63 
Drament ox keel... .. 20 ss os J 00 3°504 288 | $00 
Displacement os (ae -- | 90°S 18°09 20°5 
Aug ted surface x 609°5 575 6246 
Speedinknots .. .. .. .. . 8°988 8988 8'983 
Coefficient of performance By P 12,640 12,400 12,920 
Indicated horse-power .. 3 85°09 83°7 | 84°96 
Corresponding speed of actual Iris os 17°55 17"2 





uniform proportion, At the ends of the absci perp 
are erected on which are marked ordinates of curves repre- 
senting (1) the displacements, (2) the weight of hull, assumed 
to be proportional to the displacements in this case, (3) the indi- 
cated horse-power for various speeds, and (4) the weights of 
machinery derived from the indicated horse-power. These last 
are set off from the curve of weights of hull asa base, and the 
interval betw: the displ t line and the line denoting 
weight of machinery shows the available dead weight compatible 
with a given maximum speed. The computation of indicated 
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horse-power is performed in this way :—On a base line with inter- 
vals denoting knots per hour, a curve is drawn representing the 
varying value of a coefficient of performance, such as the Admiralty 
mid. sect. x V3 - > augmented surface x V 3 

LHP. or Rankine’s ar as ) cut- 
ting the base line at zero speed, and at that speed which appears 
from the tendency of the curve to be the limit of for the 
ship under consideration. The coefficient of performance for 
any size and speed of vessel is found by taking from the curve of 
coefficients the value for the type ship at the speed corresponding 
to the speed of the altered vessel ; that is to say, if the speed of 








"TYPE IRIs" 


LENGTH 1.000 
BREAOTH 0.1g33 
DRAUCHT (EX. KEEL) 0.0s! 
DIAM. OF PROPELLER 0.062 
PITCH OF 0.0952 


LHP X 0.208 = TONS 
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Another comparison between the Ettore, built by Messrs. Denny, 
and the Iris mentioned above, enlarged to Ettore’s displacement, 
seems to bring out some important facts. In making this com- 
parison it was found that at low speeds the Ettore was more econo- 
mical of power than the Iris, but on extending the investigation 
to higher speeds it appeared that the Iris could be propelled with 
comparative ease at speeds practically unattainable by the Ettore, 
showing that the Ettore type would be unsuitable for high rer} 
or for adoption upon small dimensions, and on the other hand 
that the Iris type could not be recommended for carrying dead 
weight cargoes at low speeds. The Ettore being a ship of 2000 
tons measurement expressly built to carry heavy cargoes and con- 
siderable coal supply on an over-sea voyage, and the Iris being a 
600-ton — built to carry cattle and passengers at a high speed on 
a run of a few hours across the Irish Channel, both were perfectly 
well adapted for their purpose, and I believe both have been com- 
mercially profitable. It seems to be an inference from the results 
—— out by this method of investigation, that the limit of short- 
ness for advantageous propulsion is not fixed by the speed alone, but 
is greatly influenced by the form as well. Mr. Froude’s elaborate 
model experiments, I think, demonstrate this also, and the enor- 
mous speeds attained by Mr. Thorneycroft’s steam launches seem 
to disprove the theory that for each speed a certain minimum 
length is necessary, irrespective of form altogether. An absolute 
type of excellence for ships being non-existent, the most successful 

ip is merely the best possible compromise between a number of 
conflicting requirements, and I venture to hope that the selection 
of the most suitable kind of ship for a given will be made 
more easy and certain by the method I now submit to the criticism 
of this Institution. 

In the discussion which followed the reading of Mr. Inglis’s paper, 

Mr. White said the most practical part of the paper was that in 
which Mr. Inglis proposed to substitute the use of Mr. Froude’s 
law of comparison for the Admiralty formula, or the augmented 
service formula of Rankine. It happened by a curious coincidence 
that some time before he had seen Mr. Inglis’s paper he had been 
making use of the same method in classing the = of some small 
ships in the navy, and some very large ones. He was led to it as 
an expression possibly of using this method in Mr. Froude’s own 
paper on ‘“ Useful Displace- 
ment.” It was there clearly set 
out that this method might be 
used beyond limits to which 
the Admiralty method of com- 

arison would epply. Taking 

is hint from that, he had made 
calculations from several ships, 
from the ship of 1200 tons to the 
Hercules of 8700 tons, and it 
might be interesting to state 
that in all these methods it was 
necessary in making use of Mr. 
Froude’s law of comparison, to 
be quite sure about the ship 
from which they were starting. 
Mr. Inglis had an advantage in 
the type of the Iris, and so was 
able to determine appproximately 
the law of variation of resistance. 
In the case of most ships tried 
in the navy, they had only the 
two trials, full power and half 
power, but still it was b! 
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to fix approximately the law of 
resistance with those two trials ; 
but when they compared the 
large ship with the small ship, 
if they omitted the important 
element of possible difference in 
the coefficient of friction, they 
obtained extraordinary ts. 
He had 2 face the en vend ¢ 
passing from a per-bottom 

ship to an iron-bottomed ship, 
and should have been unable 

do so but for the fact that Mr. 
Froude himself in his re had 
to make allowance for the worn 
face of the copper. He made use 
of his own plan in the calculation 
of the gee and brought out 
a result, without any jockeying, 
which gave within 300. ce 
power the horse-power attained 
on the m mile by the 
Hercules. Mr. Thorneycroft in 
his vessels had obtained an indi- 
cated horse-power for every 4 cwt. 








. Having obtained coefficients of performance for 


a sufficient number of sizes and speeds, the construction of the 
indicated horse-power curves is easy. The indicated horse-power 
curves are terminated towards the zero end by finding the limit of 
length for each speed and making the curve a tangent to a per- 

dicular erected from the point denoting that length on the 

line. The limit of length is deduced from the length of the 
type ship, and the speed at which the curve of coefficient cuts the 


base by the formula Le =F Vi being the limit of speed for 


the type ship, V2 the speed for which (Le) the limit of length is 
required, and Le the length of the type ship. The readiness with 
which dissimilar vessels can be brought together and compared by 
means of diagrams such as this is evident ; it is only necessary to 
find ordinates representing similar displacements, and on these the 
indicated horse-power for various speeds, and the dead weight 
capacity, can be read 5 to ran ‘¥ re mong of ‘_ pgp mac 
¢ See ae ma cited, and judging from the closeness 
with which the poor results of a very small vessel with the 
figures derived from the trials of a much larger vessel, the method 
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By Re bet oe 
the altered vessel be V, and the ratio of dimension be D, the 


coefficient of the altered vessel is equal to that of the type ship 
Vv 





to }cwt. In the best examples 
he been able to find of large 
power in marine engines, 2 cwt. 
per a was the minimum weight. Those were results of 
which the importance was sometimes forgotten. 

Mr. Froude, jun., said Dr. Froude had asked him to express his 
regret at not being able to be present, and to express his very high 
approval of the very systematic way in which Mr. Inglis had set to 
work to record his results, 








CLEVELAND INSTITUTION OF ENGINEERS.—The fifth meeting of 
the session was held on Monday evening, April 23rd, in the hall of 
the Literary and Philosophical Society, Corporation-road, Middles- 
brough, Thomas Mr. Whitwell, president, in the chair. After 
some slight discussion on the clauses of a petition against the 
Patents for Invention Bill now before Parliament, the president 
invited criticism on what he had set before them in his address. 
A discussion thereupon ensued onthe merits of American bridges 
and locomotives, and the use of the natural gas in puddling. 
Mr. Stead’s paper was then submitted for discussio i 
few remarks from those present, the eral impression, however, 
being very much in favour of Mr. Stead’s treatment of the subject— 
Pigs nage de pete acy Ore and | Tron, *. Bie, — ree 

en gave a escription of ‘an ‘or upen 
hea otal and of a new squeezer. The proceedings then 
terminated, 
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SEVEN-HORSE POWER HORIZONTAL ENGINE 


MESSRS, DEAKIN, PARKER, & CO., ENGINEERS, SANDON-STREET ENGINEWORKS, MANCHESTER. 
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We illustrate above a very neat type of horizontal engine, 
manufactured by Messrs. Deakin and Parker, of Salford. Our 
engravings show the engine so clearly, that little or no descrip- 
tion is needed. The cylinder is 8in, diameter and 16in. stroke. 
The enlarged cross section shows a very neat arrangement for 
taking up the wear of the guide bar, which will be understood 
ata glance. All the arrangements are simple and compact, and 
the design of the engine is, it will be seen, very pretty. The 
workmanship is excellent. 








MAXWELL’S SELF-ACTING SAFETY LOCK FOR 
RAILWAY CARRIAGES, ce. 

Tue lock we illustrate has been in use for two years on the 
Caledonian Railway, and is intended to give greater security in 
railway and other carriages, by preventing accidents arising 
from the doors being left unlocked on starting, or open- 


FIG! il 














ing from the shaking of the carriages when in motion. The 
action of the lock is such that the opening of the door locks the 
handle in the vertical position, and the shutting fastens the door 
and turns the handle to the horizontal position. Fig. 1 shows 
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the lock in its open position, with the handle, vertical. The 
turning latch A, which is the door fastener, is acted upon by a 
volute spring of four or more coils ; B is a slip-bolt with a broader 
part at its inner end, which serves as a holder for the latch A, 
and is operated on by a spiral spring placed within a slot as 
shown. The latch and handle are thus held in the vertical 
position while the door is open. Fig. 2 shows the door locked or 
fastened, with the lock and striking-plate in position. On 
shutting the door the slip-bolt B comes in contact with the small 







forced back until its broader part clears the top corner of the 
latch. The latch is then free to act, and when it comes oppo- | 
site the slot on the striking-plate, it and the handle auto- | 
matically and simultaneously turn round to the horizontal | 
position. Fig. 3 shows the lock-face, with the latch A and the | 
slip bolt B. The projecting part of the latch beyond the lock- | 
face, as shown in Fig. 1, ensures the efficiency of the bolt B as a | 
holder for the latch. 








BUTLER’S PATENT SPEED INDICATOR. 
THE accompanying engraving illustrates an instrument for 
showing at a glance the number of revolutions made by an 
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engine or shaft. The instrument was awarded a medal and first- | 
class certificate for originality and utility at the Industrial Exhi- 
bition, Belfast, 1876. It is manufactured by Messrs. J. and J. 
Butler, 49, Divis-street, Falls-road, Belfast. Its construction 
will be easily understood. D is a reservoir containing mercury, 
in which floats the heavy iron piston C. A small aperture is 
made at the bottom of the inner ring in D. The weight C is 
secured to the rod P revolving in the box K, and through the 
medium of G and E actuates the rack F, and by it the hand on 
the dial. The belt wheel H is carried by a shaft revolving in 
the bearings I J, and by bevel gearing as shown D is caused to 
revolve in the case AB, The centrifugal force then carries mer- 
cury out of the inner case in D to the outer ring, and C falls and 
moves the hand on the dial. The motion of the hand is easily | 
made to coincide with a certain number of revolutions of H. | 








The instrument works, we understand, very well indeed. It is 
simple, and not likely to get out of order. 








THE ENGINES OF THE TOURMALINE. 
THanks to thecourtesy of Messrs, Hawthorn, we are enabled this | 
week to illustrate at pages 284 and 288 the engines and boilers of | 
her Majesty’s ship Tourmaline. We have not shown the internal | 
steam pipes in the boilers, nor is it necessary, as they are of the | 
ordinary kind. For obvious reasons we forbear to make any | 
comment on the design of these engines, or, indeed to say much 
about them even in the way of description. Our readers will be 
able to form their own opinion concerning the merits and 
demerits of the design without any assistance from us. 


projection C on the striking-plate, as shown in Fig. 4, and is | 


| require 
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The high-pressure cylinder is 57in., and the low-pressure 
cylinder 90in. in diameter ; the stroke being only 33in. long; 
revolutions about 97 per minute on trial trip ; indicated horse- 
power, according to Navy List, 1972. Steam is supplied by six 
cylindrical boilers, 10ft. diameter and 9ft. long, with two fur- 
naces in each, 3ft. 3in. in diameter, details of the arrangement 
of which we give at page 288. 








CanaDA.—It is not generally known that there is an extensive 
library of books relating to Canada, comprising the statutes, law 
reports, blue books, maps, cial and statistical publications, 
and all works of interest and utility having reference to the 
Dominion, at the Canadian Government office. We are requested 





by Mr, Fred. J. Dore, agent of the Dominion of Canada in London, 


&c., to say that the library is at 

times accessible to those who 
desire information on Canadian 
matters. 

TuE Iris.—The steel ship Iris, 
which was launched at Pembroke 
on the 12th inst., is the first of a 
new type of vessel to be added 
to the British navy. Like her 
sister, Mercury, also building at 
Pembroke yard, the Iris is a 
swift and powerful despatch 
boat, armed with ten 64-pounder 
guns, but still a war vessel which 
will trust rather to her speed than 
her fighting qualities. She is an 
unarmoured vessel, but neverthe- 
less stoutly constructed of steel, 
of which metal we have at the 
present t a plet 
flotilla building. Though not 
measuring more than 3735 tons, 
the Iris carries engines of no less 
than 7000 indicated horse-power, 
which will, itis anticipated, carry 
her through the water at a speed 
of eighteen knots, or twenty 
miles an hour. The Iris and 
Mercury will be attached to our 
fleets, or ply between Great 
Britain and her foreign stations, 
and, at a pinch, may be con- 
verted into troop ships, to carry 
succour to our colonies. Besides 
these two steel ships there 
are six corvettes also building of 
the same metal, vessels smaller 
than the Iris, but armed more 
heavily. These corvettes, which 
are to be cased in wood, are 
all building on the Clyde, at 
Messrs. Elder’s yard at Glas- 
gow. [Besides carrying twelve 
64-pounders, they will each of 
them be provided with a pair 
of 7in. revolving guns. They 
will all carry powerful engines, 
and thus constitute a class of swift cruisers, at once useful for 
defending our coasts and for service upon the high seas. 





THE METEOROLOGICAL SoctETy.—The usual monthly meeting of 
this society was held on Wednesday, the 18th inst., at the Insti- 
tution of Civil Engineers, the Rev. T. A. Preston, M.A., in the 
chair. W. Morris Beaufort and Arthur A, Pearson were clected 
Fellows of the Society. The following papers were read :—‘‘ On 
the Meteorology of Mozufferpore, Tirhoot, for 1876,” by C. N. 
Pearson, F.M.S. This year partook of the abnormal character of 
its predecessor, but in a different degree, and with widely different 
results. The total fall of rain was 57'69in., of which no less than 
43 '34in. were registered in August, September, and October. “On 
the Diéthéroscope,” by Prof. J. Luvini, of Turin. This is a new 
instrument contrived by the author for observing the changes of 
atmospheric refraction optically. ‘‘ Improved form of Thermometer 
for observing Earth Temperature,” by G. J. Symons, F.M.S. 
This apparatus consists of an iron pipe driven in the ground to the 

‘¢ depth, and a small but very strong thermometer, the bulb 
of which is so protected that no change of indication occurs when 
the thermometer is drawn out of the tube for reading. The pipe 
is closed at the bottom by welding, and the point hardened so as to 
penetrate the soil with ease. For depths of 3ft. and under, the 
thermometer is inserted in a light rod, but for all greater depths 
it is mounted in a short weighted stick attached to a strong chain. 
“Note on the Degree of Accordance of Mr. Glaisher’s and the 
Kew Thermometer Standards,” by William Ellis, F.R.A.S. This 
paper gives an account of the comparison of eight thermometers 
at the Royal Observatory, which had been previously compared 
with Mr. Glaisher’s and the Kew Standard Thermometers, and 
the result shows that the two standards are practically identical. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


1245. Improvements in Borinc Macurnery for mining purposes, Thomas 
hate | Asquith and Richard Donald Bain, Seaton Delaval, Northum- 
ber! 4 

1247. Improvements in Drituinc Macuines, John Tweedy, Sunderland, 
Durham. 

1249. Improvements in the means or apparatus employed in Compine 
Woot and other fibres, John Charles Walker, John Stevenson, and 
Jonathan Steph , Shipley, near Bradford, Yorkshire. 

1251. Improvements in Fire-arms, John Henry Johnson, Lincoln's-inn- 





pd 

1365. Improvements in ApRoN-FILes and Bow-cuips for filing papers, 
William Lester Smith, Birmingham. 

1369. Certain improvements in Looms for Weavinc, Edward Dugdale and 
A ag Dugdale, Blackburn, and William Mould, Preston, Lanca- 


R= ee ih Frxine Lock and Door Hanpigs, Alexander Bell, 


re. 

1371. Improvements in apparatus for Surpiymc Furi to STEAM Boiler 
and other furnaces, James Proctor, Burnley, Lancashire.—7th April, 
1877. 

1873. Imp in y and Borers used for propelling 

vessels, part of which improvements is also applicable for boilers used 
for other purposes, Alexander Wilson, Wandsworth-road, Surrey. 

1875. Improvements in Warer-cLosets, Edward Pearson, Old Kent-road, 

urrey. 


+ hi 
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fields, London.—A communication from Eugtne Gabriel Lefauch 
Paris.—29th March, 1877. 
1261. Improvements in TarEsHtNG MAcuINEs and such like agricultural 
— ts or hinery, es Robi , Salisbury-street, Strand, 
adon. 


1263. Improved means and apparatus for the manufacture of Warer 
Breaps, John Sheenan, Gray’s-inn-road, London-—A communication 
from Timothy Feeley, Boston, U.S. 

1269. Improvements in VentTiILaTors, Francis George Fleury, Great 
Geo: Westminster. 

1271. Improvements in Leak Stopprrs for boiler tubes, John M‘Connell, 
Glasgow, Lanarkshire, N.B.—3lst March, 1877. 

849. Improvements in Dremeo, BLEacHING, or Pruxtine of Corton or other 
yarns, from the hank or chain, and in apparatus for effect- 
ing the same, Francis Johnston, Peel Mill, Blackburn, Lancashire. 


2na March, 1877. 
._Impr its relating to Tacs or marking tickets, William Lloyd 
Wise, Chandos-chambers, Ad .—A communication from 


~~ New York, U.S.—6th March, 1877. 
7 2 new or improved Robert », Lanarkshire, 


Adam, Coatbridge, 
a. e 

931. Improvements in apparatus applicable to Furnacss for preventing or 
consuming smoke, Louis Gooder, Wakefield, Yorkshire.—8th March, 
1877. « 

1049. An =e for the Licutinc and Exiincuisune of 
Posxic and other George Weston, Hat-street, Sheffield.—16th 
March, 1877. 

1123. Improvements in Currinc and Dressinc MiListongs and other hard 
substances or surfaces, and in the machinery or apparatus and means 
employed therefor, Robert Lees and James Anderson, Glasgow.—A 
communication from Ambroise Millot, Zurich, Switzerland.—2lst 
March, 1877. 

1141. Imprvements in the AcctomerRaTion of PULVERULENT IRon ORE, 
Edw: Griffith Brewer, Chancery-lane, London.—A communication 
from Marie Ann? Charles de Bussey, Paris.—22nd March, 1877. 

1165. Improvements in TicEs for covering roofs, walls, and other surfaces, 
James Thorneloe, Birmingham.—24th March, 1877. 

1181. Improvements in the construction of certain parts of the apparatus 
known as Inrants’ Feeprc Borties, Thomas Frank Lynch, Aldersgate- 
street, London. 

1185. Improvements in the method of and apparatus for Exrractine and 
Treatine Juice from Svcar Cane and other vegetable substances, 
Francois Alcide Bonnefin, Royal Hotel, Blackfriars Bridge, Lon- 
on. 

1191. Improvements in the Decoration of Trs-PLate or Tis Sueet Iron 
without direct impression, William Robert Lake, Southampton-build- 
ings, London.—A communication from Neuburg and Co., Vienna.—26th 
March, 1877. 

1201. Improvements in Bearrnes for Rotary Sxarts and Axes, William 
Speakman Yates, Haiifax.—A communication from Julius Lange and 
Alwin Eisenbraun, Lodz, Poland. 

1203. An improved method of and apparatus for PrepariNc and TaEat- 








mG Fiovr for Ixva.ips, infants’ food, and other useful gy eae 
Mark Chapman, Knox-road, Clapham Junction, Surrey.—27th March, 
1877. 

1231. Improved Sarety Gear with crank motion for si and railway 


points, John Ernest Etlinger, New Broad-street, London.—28th March, 
1877. 

1253. Improvements in Fret-sawrnc Macatnes, and in appliances for 
working the same, also applicable to other kinds of machines, Charles 
Addison Davies, Lancaster-road, Notting-hill, London. 

1259. Impr its in the fact and ornamentation of Sree. 
Pens and other articles of steel or iron, William Edward Wiley, Bir- 
mingham.—29tk March, 1877. 

1265. Improvements in Surracinc TiLeEs and other articles of china or 
earthenware, and in ornamenting the same, Colin Minton Campbell, 
Thomas William Minton, and Herbert Minton, Stoke-upon-Trent, Staf- 





1273, Improved apparatus for GenrxaTiINc and APPLYING ELECTRICITY 
for medical purposes, Alexander Melville Clark, Chancery-lane, London. 
a, ication from Guill Ed: . Paris. 

1275. Improvements in Compine Carns for the preparation of flax, wool, 
jute, and other similar matters, Felix Arnold and Eugene Gregorie, 
Boulevard St. Denis, Paris. 

1277. Improvements in the means or apparatus for TRANSMITTING, ALTER- 
NATING, and ConTROLLINs the Motions of Cranes, Crabs, Hoists, and 
other constructions requiring similar motions, John Clayton Mewburn, 
Fleet-street, London.—A communication from Thomas Aldridge, Wes- 

n, Stamford, cticut, U.S.—3lst March, 1877. 

1281. Improvements in Horserakes, Joseph Hanghton and Stoddart 
Peile, Carlisle.—2nd April, 1877. 

1285. Improvements in PaPER-MAKING MACHINERY, to adapt the same for 








making heterogeneous paper and continuous hete: and homo- 
geneous millboard or ipboard, Andrew Mason, ‘h. 
1287. An improvement in the construction of Cocks or Taps, James 


Wotherspoon, Glasgow. 

1291. Improvementsin Sprinos for Sarety-vaLves and other purposes, 
Martyn John Roberts, Bath. 

1295. Improvements in Hypravtic Encrnes, Thomas Taylor, Southamp- 
ton-buildings, London.—A communication from Julius Hassler, Steyr, 
Austria. 

1297. Improvements in Firrinc Doors in order to prevent noise when 
doors are closed, Edwin Charles Sommerville, Wootton-court, Canter- 


1299. Improvements in True Gioses, Benjamin Joseph Barnard Mills, 
Southampton-buildings, London.—A communication from Louis Paul 
Juvet, Glen's Falls, Warren, New York, U.S.—3rd April, 1877. 

1301. A new orimproved Recepracie for Conrarninc and ImMPARTING or 
Givinc orF Moisture, Vapour, or Opour, Frank Young Henderson, 
Glasgow.—Partly a communication from Thomas Laidman Parker, Mel- 


urn. 

1303. Improvements in the manufacture of MeTaLLic CARTRIDGE CasEs, 
and in machinery employed in the said manufacture, Thomas Richard 
Bayliss, Birmi 

1307. An improved Mattress, William Robert Lake, Southampton-build- 
ings, London. — A communication from Germain Lauciani, 


France. 

1311. An improved Fastentne for travelling stra) 
like articles, Edwin Speechley, Little Britain, 

1313. Improvements in Exsavust Nozzies for discharging 
gases by pressure, Philip Middleton Justice, Southam: -buildings, 
London.—A communication from Thomas Shaw, U.S. 

1315. An improved CyLtispricaL Burner of Lamps for burning mineral 
oils, Charles Auguste Ferron, St. Denis, France. 

1319. Improvements in Liquip Soap and in the manufacture of the same, 
Jonathan Scharr, Bradford, Yorkshire.—4th April, 1877. 

1321. Improvements in or relating to machines for Fotpinc Paper, 
Edward Hely, Dublin. 

1327. Improvements in MepicaTeD Batu Apparatus, Paul Alexis Ernest 
Bremond, Paris 

1329. Improvements in ORNAMENTAL Metaxs and in tools to be used for 

tt purpose, Henry Charles Taylor, Birmingham. 

1331. The improvement of Hacki:sc Macuuyes for hackling flax and 
o- fibrous substances, Alexander Pringle, Bessbrook, Armagh, Ire- 
an 


, Paris, 


dog coll=rs, and other 
mdon. 
steam and 


1337. Improvements in machinery for Tr1mmine the Herts and Souzs of 


don.—A communication from James Henry B 


1377. Imp ts in Seve-actinc Tempces for looms, John Hardaker, 

is. 

1879. Improvements in and connection with Moutps and Frames for 
grins orm to concrete blocks and structures, John Carrington Sellars, 

enhead. Cheshire. 

1381. Improvements in or connected with Srram-pouter or other Fur- 
naces, William Truswell, Sheffield, and Richard Wainman Holden, 
Osgat Lancashire. 

1383. Improvements in Hypraviic Coat Tips and in hydraulic ap; 





tus 

suitable for working the same and other uses, Andrew Betts Brown, 
Edinburgh.—9th April, 1877. 

Inventions Protected for Six Months on the Deposit of 


Complete Specifications. 


1425. Improvements in machinery for the manufacture of Sucar, Willlam 
Robert Lake, Southampton-buildings, London.—A communication from 

Franz Otto Matthiessen and Auguste A. Goubert, Irvington, New York, 
U.8.—11th April, 1877. 

1426. Improved meansof Fasrenine Buttons to Boots and other articles 
oi apparel, Edmond W: t, Birmingham.—12th April, 1877. 

1434. An improvement in Horse-car-poLe ATTACHMENTS Samuel Atwood 
Otis, Boston, Suffolk, Massachusetts, U.S.—12th April, 1877. 





Patents on which the Stamp Duty of £50 has been Paid. 
eS and Lacep Fasrics, Daniel Scattergood, Sheepshed.--18th 
¥ > 187: 

a ee of Woot, &c., Alfred Smith, Manchester.—16th April, 


oe ~ Lockrsa Ratiway Pornt, &c., Levers, John Bailey, Dublin. —17th 
1346. Ruttsa Macuines, Robert Cooke, Kearsley, Lancashire.— 18th 


are 1874. 

1338. Gas, Andrew Wanchope, Niddrie, Edinburgh, and John Cowan, 
Park-avenue, Sandymount, Dublin.—17th April, 1874. 

1435. CoaL-Tak Propvucts, Charles Lowe and John Gill, Manchester.— 
24th April, 1874. 

es Acip, Thomas Jackson, Clayton, Manchester.—ith May, 


> oe, MarTeEriaL, Robert Reston Horne, Glasgow.—24th 

pri 74, 

1450. TrEaTINnc Guano, William George Sharp Mockford, Old Broad- 
street, London.—25th April, 1874. 

1482. Concrete Pires, James William Butler, Stonebridge Park, Willes- 
den.—28th April, 1874. 

1373. OrpNance, Emlle Schultz, Paris.—2lst April, 1874. 

1382. Naits, William Robert Lake, Southampton-buildings, London.— 
2lst April, 1874. 

1430. Tope Expanper, William Thomson, Glasgow.—24th April, 1874. 

1698. Gas Meters, William John Warner, South Shields, and William 
Cowan, Edinburgh.—13th May, 1874. 

1711, Excrxe] for Pumprse Gases, &c., John Beale, East Greenwich, 
Kent.—1l4th May, 1874. 

1422. Street, James Noad, St. Mary’s-terrace, Pelly-road, Plaistow.—23rd 
April, 1874. 

1449, Fire-rroor StorEHouses, Thomas Edward Knightley, Cannon- 
street, London.—25th April, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 
1182. Macutnes for Spinnine, &c., George Bernhardt, Radclifte.—23rd 
April, 1870. 
1137. TREATMENT of SewaGe, David Forbes, York-place, Portman-square, 
yx a Astley Paston Price, Lincoln’s-inn-fields, London.—19th 
(pril, 1870. 
1132. Distrisutine Apparatus for Hoss, &c., Samuel Barton, jun., Man- 
chester.—19th April, 1870. 





Notices of Intention to Proceed with Patents. 
= oe, George Bartlett, Dulwich-road, Surrey.—9th December, 


40. 
hes _ Saws, William Lanfear, Kingsland, Middiesex.—11th ! Decem- 


4800.’ Loapixe Hay, &c., William Robert Lake, Southampton-buildings, 
London.—A communication from James W. Foust and Charles Strat- 


ton. 

4802. Puppiep Sree or Iron, William Mitford, Darlington, and Richard 

Lester, Middlesbrough-on-Tees. 

4806. NITRO-CELLULOSE, James William Bantock, Southampton-buildings, 
London.—12th December, 1876. 

4820. PocKET-Book PorTABLE Ink, Jules Albert Berly, Rolf-road, Peckham- 
rye, Surrey.—A communication from M. Eugéne Plateau. 

4823. Curtinc FiLes, Maurice Mondon, South. Finsbury, London. 

4826. Ammonia ANHYDRIDE, Farnham Maxwell-Lyte, Essex-street, 
Strand, London.—13th December, 1876. 

4835. Compre Cotton, &c., Edouard Jules Joseph Leewur, Manchester. 

4839. Optaintnc CoLourinc Martrers, Charles Girard, Edmond Willm, 
and Gustave Boncharda’ 

eo ~ Workine Raitway Sienars, Frederick Cheeswright, Brixton, 

jurrey. 

4845. Compounps for Ccrative Purposes, Elizabeth Spink, York.—14th 

December, 1876. 

4850. Lastine, &c., Boots and Sxogs, Henry Brunell, Chadwell Heath, 


Essex. 
4854. Ozone, John Clayton Mewburn, Fleet-street, London.—A communi- 
cation from Hannah Milsom. 
4858. Paper Boxes, Henry John Cubitt Keymer, Norwich. 
= am Grosvenor du Valion and Jules Csete, Birmingham.—15th Decem- 
" 5 
4864. VELOcIPEDES, James Shaw, Brighton. 
4865. Easexs, Joseph Ettlinger, Lawrence-lane, London. 
4866. RarLway WHEELS, Joseph Armstrong, ham. 
4871. Frre-Proor Buitpines, Thomas Broadbent, Huddersfield. 
= Drawixe-BoarD, John Kay, Rothesay, Bute, N.B.—16th December, 


40. 
a - 2 tmnt William :Ilingworth, Batley, Yorkshire.—18th December, 


oO 
4895. SwELLs, Richard Redfern, Joseph Ashworth, and James Greenwood, 
Todmorden, Yorkshire. 
4902. Raisinc Sunken Woopen Vessets, William Edward Gedge, Wel- 
—o- “street, Strand, London.—A comm from Charles 
ello. 
4909. Srzam Pumps, Henry Graham Harris, Great George-street, West- 
minster, London.—19th December, 1876. 
4916. Fans, William Henry Dugard, Birmingham. 
4917. Gas-stove, Joshua Gill, Bridgnorth, Salop.—20th December,1876. 
4930. Foraine Botts, William Edward Gedge, Wellington-street, Strand, 
oe communication from Benoit Francois Noél Fayolle de 
Mans. 
4932, WATERPROOF ParErR, James Weston Clayton, ee Middlesex. 
4937. STEEL CRANK-aXLEs, Sir Joseph Whitworth, Manchester.—2lst 


December, 1876. 
= saan Benjamin Berry, Harris-street, Bradford.—23rd December, 


5019. UmBRELLas, William Robert Lake, Southampton-buildings, Lon- 
don.—A _ communication from Jean Antoine ud and Antonio 





Boots and Sxoes, William Robert Lake, Southampton-buildings, Lon- 
al, Boston, M: h 


setts, U.S.—5th April, 1877. 

1341. Improvements in Furnace Bars and their bearers, John Turnpenny, 
Bollough-square, 8. 

1243. Improvements in Wire Disu and Piate Covers, Henry Brittain 
and William Albright, Birmingham. 

1345. Improvements in Looms for Weavine, and in appliances employed 
therein, Joseph Holding, Manchester. 

1349. Improvements in Writ1nc Pens and Compositions to be used there- 
with, Edward Griffith Brewer, Chancery-lane, London.—A commupica- 
tion from Ernest Edouard Moreau, Paris. 

1351. Improvements in Tracrion Exoines, Barnard Fowler and Max 
E , Yorkshire. 

1353. Improvements in apparatus for Srortinc Water Unper PREssuRE, 
suitable for being applied for extinguishing fires, watering and clean- 
ing ape, Carl Nicolaus Ahlstrém,, Stockholm, 

355. Improvements in Se.r-actina Brakes for road or rail vehicles, 
George Planta Rarns, Old Broad-street, London. 

257. Improvements in Hiners, Frederick Larard Brixton, Surrey.—6t 
April, 1877. 


‘ 
1361. Improvements in the construction of Carrs, Wacons, and similar 


a 
5020. Srare-room, &c., Lamps, Edward William West, Liverpool.—28th 
December, 1876 


6032, Se.e-actinc Gates, William Walton, Denton, Lancashire. 

5048. Size, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Harald Thaulow.—29th December, 1876. 

5052. Brakes, Ernest de Pass, Fleet-chambers, Fieet-street, London.-— 
A communication from Jean Louis Justin Raoux.—30th December, 1876. 
17. Sprinc Biocks, Robert Arber Ray and John Nicholson, Grimsby.— 
2nd January, 1877. 

314. Meratiic Matcu Box, Abraham Martin, Newman-street, Oxfcrd- 
street, London.—25th January, 1877. 

570. Restorinc Spent Sanp, William Loynd and John Shaw Loynd, 
Blackburn.—10th February, 1877. 

722. Ow Lamps, William Notley, Great Suffolk-street, Southwark, Surrey. 
—22nd February, 1877. 

846. Preservinc Raw Mrat, &c., Viecars Collyer, Highfield House, 
Leicester.—2nd March, 1877. 

905. Tacs or MARKING-TICKETS, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from Thomas Philip Marston.— 
6th March, 1877. 


921. Anchors, George Benjamin Hingley, Netherton Ironworks, Dudley, 
and James Robson Curry, Netherton, Dudley, Worcestershire.—7{; 
March, 1877. 

95%. Treatinc SewaGe, Samuel Hailsworth, Armley, Leeds, and Richard 
Bailes, Woodhouse Carr, Leeds.—9th March, 1877. 

1036. Governor, Richard Norfolk and Isaac Griffith Lloyd, Beverley,— 
15th March, 1877. 

1056. TreaTine Printep Fasrics, William Jackson, Urmston, Manches- 
ter.—16th March, 1877. 

1083. Puriryine Iron, Jobn Bromiiow, Newton, Lanarkshire, N.B.—17th 
March, 1877. 

1107. Wasuinc MACHINEs, Gabe Holmes, Israel Pearson, William 
Henry Murton, and Nathan Midgley, Keighley. 

1108. Expansion Gear, Robert Lewis Jones, Garston, Lancashire.—20¢h 
March, 1877. 

1114. Reosterinc Revo.utions, James Coulthred Thompson, Ealing, 
Middlesex. 

1119. Learner Sores for Boots and Sogs, William Henry Wilmer 
Smith, Birmingham. 

1121. TransLucent Gratinos, Andrew Donald Nairne and James Wad- 
e gow. 
1123. Currine and Dressine Robert Lees and James Ander- 

son, Glasgow.—A Ambroise Millot.—2lst March, 


1180. "Riverrina Macutnes, Gray Denison Edmeston, Manchester.— 22nd 
March, 1877. 

1151. Exvastic CeLtuLar Derenct Be rt for IRoncLADs, Thomas Richard 
Devereux Bingham, Alma-square, St. John’s Wood, London..—23rd 
March, 1877. 

1178. Pcppiine, &c., Furnaces, David Caddick, Middlesbrough, and 
J Maybery, elly. 

7 : EATING BEER, &c., Philip Embury Lockwood, Holborn-viaduct, 

ndon, 

= Ick Sares and RerricERatTors, George Kent, High Holborn, Lon- 


on. 

1190. Wueexs, William Spence, Quality-court, Chancery-lane, London,— 
A communication from John B, Sammis and George W. Hayes. 

1191. Decoration of Tiy-pLate, William Robert Lake, Southampton- 
ee, London.—A communication from Neuburg and Co,—26th 

larch, 1877. 

1243. Wincues, &c., William Dent Priestman and Samuel Priestman, 
Kingston-upon-Hull. 

1263. Fret-sawiso Macutnes, Charles Addison Davis, Lancaster-road, 
Notting-bill, London.—20th March, 1877. 

1263, Warer Breaps, John Joseph Sheehan, Gray’s-inn-road, London.— 
A communication from Timothy Feely.—31st March, 1877. 

a Paper, Edward Hely, Alexander Envelope Works, 





MILLSTONES, 
nat’ re 


ublin. 
1827. Mepicatep Batu, Paul Alexis Ernest Brémond, Paris.—5th April, 


1841. a Bars, John Turnpenny, Bullough-square, Leeds.—6th 
April, 1877. 

1423. Sugar, William Robert Lake, Southampton-buildings, London.—A 
communication from Frank Otto Matthiessen and Auguste A. Goubert. 
—llth April, 1877. 

1425. Fasrenrnc Butrons to Boots, Edmund Wright, Birmingham. 

1434. Hogse-car-POLE ATTACHMENTS, Samuel Atwood Otis, Boston, U.S. 
—12th April, 1877. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents within twenty-one days after 
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ABSTRACTS OF SPECIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





8006. Tix, Ternz, and Merat Piates, R. J. Hutchings.—Dated 25th 
July, 1876. 

This Scuatabe in passing the plates to be coated through pots of oil or 
flux by means of rollers covered with felt, to cause the plates to be 
thoroughly payed over with the flux or grease; they are afterwards 
carried automatically through the metal baths by means of endless chains 
or carriages, and finished in grease, oil, or flux, by passage through rolls, 
the process of coating with metal being made continuous and mechanical. 
Reference is made to previous patents, Nos, 1171, 2421, and 2632, all of 
1876. 2 
3045. Om Burninc Sroves, W. R. Lake.—Dated 28th July, 1876. 

This relates to cooking stoves in which kerosine or sim oil is used. 
The base forms the oil reservoir from which rise long narrow wicked 
burner tubes passing up through a guard plate supported by pillars from 
the base. Some modification of this, and several forms of cooking 
vessels for use with the stove, are also described. 

3128. Pire Hooks, H. and W. Sutcliffe.—-Dated 5th August, 1876. 

This relates to the facture by hinery of the hooks used for 
holding lead and iron gas and other pipesin position. The iron in the 
form of stout wire, from which the hooks are made, passes continuously 
through a space between heated fire bricks in a furnace, and from thence 
to a machine consisting mainly of a pair of rollers, the upper one bei 
plain and the lower one being gee with a circumferential series 
cavities of the form of the hook. The passage of the iron through these 
rolls converts it into forgings, the flap ends of which are subsequently 
curved to the necessary radius by a press. 

31380. Manuva Propetier, F. J. Bell.—Dated 5th August, 1876.—( Void.) 

The movement of the body of the rider of a velocipede, to which this 
invention is applied, is similar to a rider on horseback. A pair of balance 
levers is suspended to the frame, one end of each of the levers a 
seat, and the other ends carrying stirrups. By the oscillation of 
arrangement of levers connected to cranks by rods the machinery is 
prepaned. 

3132. Sruitrine anv Burtine Leatuer, S. H. Sharp.—Dated 5th August 


1876. 

The machinery for this purpose consists of a circular knife revolving in 
horizontal bearings, and in the plane of the material to be acted upon, 
which is supported on a vertical adjustable moving table that draws the 
hide into contact with the edge of the knife. A spiral brush keeps the 
leather stretched upon the cutting table, and a series of hones is provided 
for sharpening the knife as it revolves. 

8154. Perroratixe Apparatos, B. De Pass.—Dated 9th August, 1876. 

This relates to apparatus for perforating and cutting paper, metal, &c., 
and comprises five different arrangements of small presses. Some of 
these are smali hand presses, with one moving arm jointed at one end, 
and ig a die at the other, which has its counterpart on the base. 
A small dle or knob for receiving a blow from the hand. Several 
presses of this kind may be grouped together for printing successively a 
series of c rs or perforations, or a series of F snpmey may be 
arranged in one long holder traversing in a slide under one knot, the 
punch of the required size being brought under the handle; the latter 
receives a blow, whick drives the punch through the material—all the 
punches being forced back to normal position by a spring. | A disc 
perforator is also described, which is for composing any number to be 
perforated by means of two sets of notched discs moving r. The 
per set of discs is provided with punches, and the lower set with holes. 











vehicles, James Waldie, Leith, Midlothian, N.B 








915. Evastic Wespinc, George Dean, Derby. 


e two sets being ed for punching any determined set of perfora- 
tions, a single blow uces them simultaneously. Various modifica- 
tions of machines upon the principles here involved are described. 
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W. EB. Gedge.—Dated 11th August, 1876. 
This relates mainly to trucks for coal and carthenwork, the object 
being to lessen the dead weight and number of parts, The sides, ends, 
and Lottom are made of plate iron, and the sides and ends are ribbed 
vertically or longitudinally. The bottom also is ribbed with one corru- 
ation along the middle, which suffici tly strength it to make 
Framing unnecessary for the attachment of the axle-boses, &c. Edge 
frames are dispensed with, and the axle-boxes are made of light plate 
iron bent and welded into a tubular form; they are also made of 
malleable iron. 
3178. Carsurerrine Ain anv Gases, W. Young.—Dated 11th August, 
876. 


8172. Trucks, 





ms object is the regulation of the illuminating power of gases made by 
diffusing the vapours of hydrocarbon fluids through permanent gases, 
such as water gas, air gas, &c. This is effected by taking advantage of, 
First, the increase of volume poulitity from the diffusion of vapours 
through a gas ; Secondly, the change of specific gravity resulting from 
the diffusion of hydrocarbon vapours through a permanent gas; T \y, 
the change of relative rate of diffusion of 8 which takes place when a 

eater or less volume of vapours is diffused through them. Tho car- 
furetter is of two or more compartments, so conn with valves that 
the air or gases may be made to pass through one or more compartments 
of the carburetter, as may be required. Attached to this is a small gas- 
holder, and the gas and air through two meters previous to its 
entrance to the carburetter, which may be set to pass any relative num- 
bers of volumes of either vapour, gas, or air, the whole being arranged so 
that if a gas is wanted consisting of say 100 volumes of air and 15 volumes 
of hydrocarbon vapour, the inlet meter is made to deliver 100 and the 
outlet delivers 115. Then, if the 100 volumes take up 30 volumes of 
vapour, the ee 15 raises the gasholder and ively closes the 
compartments of the carburetter until the air only passes through sufli- 
cient to take up 15 volumes of vapour. 

3175. Looms, H. J. Haddan.—Dated 11th August, 1876. 

This relates to weavers’ looms of all descriptions, and consists in the 
method of working the shuttle and arranging the motion of the shafts, 
transferring and dividing the power, winding up the fabric woven, and 
the arrangement and regulation thereof by automatic apparatus. These 
arrangements are illustrated by seven sheets of drawings. 
$221. Horsesnor Nats, #. L. Brundage.—Dated 15th August, 1876. 

This relates to that class of machinery in which the articles—nails, &c.— 
are produced from heated rods by means of a series of blows given 
rapidly by a ion of h e in a circle and worked by a 
steam cylinder ; to the construction of the equilibrium valve and valve 
chest, of which the invention primarily refers. It also comprises a system 
of side and vertical heading dies for swaging and shaping the nail rod for 
various forms , and a toggle joint arrangement for working the 
cutter and moving side header, Other modifications and means of facili- 
tating renewals are described. 

8222. Storrenine Borr.es, H. G, Cardozo,—Dated 16th August, 1876. 

This consists in various modifications in the method of carrying out an 
invention, consisting in the use of a ring of wire round the neck of the 
bottle under the collar, and from which rise two vertical pieces of wire, 
the upper ends of which may be made to hook into a cork; may be made 
to overtop a cork or stopper, the ends of the wire verticals being bent 
over and connected by a ring, or by being bent together; or the wire 
verticals may carry a wire or a plate metal eccentric lever or levers, which 
may bear upon the top of the stopper or cork. 

8231. Gas Governors, D. B. Peebles.—Dated 16th August, 1876. 

This relates to the regulation of the flow and pressure of illuminating 
gases, &c., and refers in one arrangement to patent No. 2328, 1875. A 
light electric current can be used for regulating or varying the action of 
governors at a greater or less distance, A flexible diaphragm is held ina 
circular frame, open only to a pipe below, which admits gas past a valve, 
whilst the latter is held dowx by a lever which is balanced on its centre, 
the far end being lifted by an electro-magnet. When the current of 
electricity is broken, and the power of the magnet suspended, the lever 
rises at the unweighted end, ana closes or partly closes the valve. Another 
part of the invention relates to a two-way or multiple way cock. 

3242. Furnace Doors, J. J. and EB. Wood.—Dated 17th August, 1876. 

This relates to a door fixed on a partially rotating shaft placed in the 
furnace bridge, and connected a a rod to the fire door. On the shaft 
carrying the door in the fire bri “ge isa drum, in which moves two axial 
diap! 8, the space between them being occupied by mercury. When 
the fire door is opened the bridge door is also opened, and the mercury 
thrown from one space to the other; when the fire door is closed the 
mercury gradually flows through a hole in the base of one of the 
diaphragms, so that an equal quantity occupies each space, and the weight 
of the bridge closes it; the time oceupied in this being determined by 
the size of the hole through which the mercury flows. 

8253. Ramway Srixes, &c., J. Seat —Dated 18th August, 1876. 

Len, of bar iron, from which the spikes are to be made, are rolled 
between rollers with suitable projections into a series of blanks joined 
point to point and head to head. The rolls are built up of rings upon 
two shafts, two flange rings being brought together dihewayee rm @s 80 
maintained by side pressure rollers. The parts of the rollers determining 
the form of the spikes can thus be easily slipped on and off, as change of 
form or repair may make necessary. 

a, Curtinc anp Packine Svucar, EB. Martineau.—Dated 19th August, 
1876 


The sugar to be cut by this machine is laid in the form of bars, about, 
say one inch square, on the table thereof, and d by suitable ratchet 
motion eed nl of nipper knives, by which they are cut into cubes 
or parallelopipeds, and are thence guided in their passage so as to drop 
into boxes in layers as they leave knives. 
8275. Locks anp Larcues, H. Glendining.—Dated 21st August, 1876. 
This dispenses with the use of springs in locks, and instead thereof the 
tumblers are weighted and formed to slide vertically or on pivots as 
levers working in a case —— by stud pins, the tumblers operating 
by their weight and the action of the key. 


5200. femme Be.rs anp Braces, A, B. Lockett,—Dated 21st August, 
‘ 








This consists in forming a life-saving and swimming apparatus in the 
form of ordinary braces, and consisting of tubes of air-tight fabric or 
india-rubber. ¢ lower part of the suspender parts are attached to a 
belt; and a mouthpiece is Lory by which the whole may be inflated. 
The belt may be detached and the braces may be worn for the usual 


BOSD. Buasr Furnaces, D. G. Hoey.—Dated 21st August, 1876. 

This consists in means for mixing the waste gases from blast furnaces 
with air and utilising them for heating the stoves and boilers employed 
in connection therewith. The air is introduced into the interior of the 
furnace through perforations in the platform at the top near the charge, 
or through pipes entering the furnace at about the same level. The gases 
are then conducted through flues to the stoves in an ignited condition. 
The invention further relates to keeping the lower part of the furnace 
cool by means of a jacket at the lowest part, into which runs or trickles 
the water from numerous jets in a water-pipe encircling the furnace 
above it, the vapour being carried away by pipes; means are also pro- 
vided for cooling the space immediately surrounding the tuyere. 

83292. Moxian Pranororte, ZB. Lecomte.—Dated 22nd August, 1876. 

The impression produced on the ear by the blow of the hammer of the 
ordinary piano is here avoided. The er is replaced by a rubber 
moved by mechanism analogous to that of the old system, but the strings, 
instead of being perpendicular to the blow, are placed el thereto, so 
that a friction or rubbing t is obtained, and the intensity of the 
sound produced is proportional to the protuberance or hold of the rubber 
on the strings or wires. 

3801. Memorandum Tasers, A. Browne.—Dated 22nd August, 1876. 

The tablet is made to fold up, being of, say, four parts, the centre for 
a thermometer or barometer and perpetual calendar, and the flaps or sides 
may be used on both sides. 


at CosTUME Poona anv Murr, J. Pick.—Dated 23rd August, 1876. 
vot i 





with. 

This consists in combining a muff with a lady’s costume pocket. 
3818. Router Skares, W. 8. Mappin.—Doted 24th August, 1876. 

Two tubular brackets are fixed, one at the heel and one at the toe of 
the footstock ; these L pradesh downwards at an angle and carry at their 
ends a part of a spherical cavity, which is closed over a spherical enlarge- 
ment in the centre of the roller axle. Within the tubular projectin, 
bracket is a spiral spring, which presses upon a piston, the lower part of 
which carries a projection which fits into a ve in the upper part of 
the spherical enlargement on the roller axle. The compression of this 
spring may be regulated by a screw, so as to determine the resistance 

shall be offered rouge the piston to the canting of the footstock 
and. brackets Spas the axles, The smaller part of the axles pryrect 
through inclined slots, which cause them to take radial positions w 
the stock is canted. 
pore. poy Sy Warer Waste Preventer, J. D. Duckett.—Dated 24th 
, 187 
ded to 


~~ 


3320. Manuva Veuiciss, C. M. Westmacott.—Dated 24th August, 1876.— 
(Not proceeded with. ) 

This seems to consist in driving voad or water vehicles by the weight 
of a man acting upon treadies or foot rests connected to cranks, the 
operator alternately bringing his weight to bear on one and then on the 
other foot, 

3821. Fire Screens, W. Metcalf/.—Dated 24th August, 1876.-—(Not pro- 
cceded with.) 

This consists of a frame of the form of the fire-grate opening, across 
which is stretched a piece of netting, upon which ornamental designs may 
be worked. 

3322. Srups ror Fastenino Suerr Zixc, C. F. Elliot, and J. Bayley, 
—Dated 2th August, 1876. 

These are constructed to allow of the expansion and contraction of the 
sheets. The stud is formed with a base plate on which it is free to slide 
throughout the length of a slot therein, the base being fixed to the ridge 
ribs by two ordinary screws. 

3324. Srretcuinc Ciorus, J. 8. Kershaw.—Dated 24th August, 1876.— 
(Not proceeded with.) 

This applies principally to flannels, and is for producing uniformity in 
the length of the pieces. The piece over a “‘ letting off” roller 
revolving at variable speeds obtained by cone pulleys, the position of the 
straps on which rmines the amount of stretching. 

3326. Srmnina, J. Dearden.—Dated 24th August, 1876. 

This relates to the collar or bolster used with throstle or doubling 
spindles. In place of making the collar, which is screwed into the bolster 
rail, short and a mere ferule for the bobbin to rest upon, it is here made 
the same length as the bobbin, and of a size that will fit loosely in the 
hole through the same. It thus when bored out forms a long bearing, 
and ——- the spindle up to the top of the bobbin. A metal washer 
fitting the bottom of the bottom is used in place of the cloth washer. By 
this aaa higher speeds and more even and steady winding are 
possible. 

3826. Woven Fasrics, J. Lawson.-- Dated 24th August, 1876. 

This relates to the employment of chenille in the manufacture of 
woven fabrics, such as rugs, table cloths, carpets, &c. One method con- 
sists in using twisted chenille woven in and combined with a warp of 
jute and with a linen w: The warps form a backing for the carpet or 
fabric, and are interwoven with a weft of jute or other material, whilst a 
fine linen or cotton weft alternating with the body weft binds the 
chenille upon the backing, the chenille being woven and arranged to 
produce a pattern. 

8829. Screws, Botts, Hooxs, &c., A. Whitcombe.—Dated 2th August, 
1876.—(Not proceeded with.) 

This seems to consist merely in making wood, and other screws, 
tubular. 

8831. Dress Suspenper, W. Montague.—Dated 24th August, 1876.—(Not 


proceeded with.) 

This ists of an or tal girdle, attached to the lower end of 
which is a form of safety hook, which is fastened to the dresa, and which 
may be raised or lowered by taking up or letting out the girdle. 

3332. Avroorarn Printinc, LZ. D. Clare.—Dated 24th August, 1876. 

This consists in so forming the stylus that the piercing may be indi- 
cated by a line of colour or mark. The stylus is grooved to receive the 
needle, and to the lower end of the stylus is attached a metal point 
which marks the paper in the direction in which the needic punctures it, 
acting simultaneously with the needle. 


3333. Traction Encines, D. Greig and G. Ashilles.—Dated 24th August, 
87 


1876. 

The body of the engine is carried on springs and their play allowed for 
without interfering with the proper gearing of the spur and driving 
wheels, by carrying the axle of the main wheels through a hollow shaft 
large enough in internal diameter to admit of the necessary deflection of 
the springs. The hollow shaft is carried in fixed bearings, and motion is 
im from it to the road eaten wheels by means of a block contained 
and having free motion in the shaft in one direction, motion or play for 
the axle being secured in the other direction by making the axle square 
at the part where it fits into the hole in the block, which is oblong in the 
direction at right angles to that of the movement of the block itself. 
Another arrangement described in the hollow shaft, is that carrying the 
main wheel of the compensating gear, the road wheels being driven by a 
ring thereon of spur teeth, the spindle carrying the pinion gearing into 
which oscillates in the hollow shaft, eg between it, and the 
main axle being maintained by dist. inks. 

3334. Feepine Furnaces, &., W Young.—Dated 24th August, 1876. 

This refers to ts Nos. 2202, 1856; 1029, 1866 ; and 3574, 1872; and 
the feeding apparatus consists mainly of two screws, one of which is an 
archimedean screw acting as a feeder to a second or furnace feed screw 
of peculiar construction, it consisting of two blades, the len of which 
is axial, and each blade is formed partly right-handed and partly left- 
handed. As this screw, if it may be so caliod, revolves, it feeds the 
fuel into the furnace in a direction transverse to its axis, and not as an 
ordinary worm feeding screw. 

3335. Rouver Skates, J. A. Mays.—Dated 24th August, 1876.—(Not pro- 
ceeded with. 

This consists in forming a chamber round the central parts of the 
rollers to contain a lubricant which may exude on to the axle through 
slots filled with sponge, cotton, or soft wood. 

3336. Sarety Mine CacE awe R. Ramsay.—Dated 25th August, 
with. 








used, around which is a clamp, 
the lower edge of which projects, and which is kept in position by means 
of two copper pins. Should the cage be overwound, the jaw hooks, &c., 
enter a ring in a beam above the shaft which is caught by the clamp, the 
copper pins cut off, the jaw hooks open and catch on the upper part of 
the beam ring and let go the winding rope. 


SUR; Sewins ae J. Craig.—Dated 25th August, 1876.—{Not pro- 
C with. 

This relates to a device for keeping the gear wheel and driving wheel of 
a sewing machine in gear in one direction only, and consists in titting the 
boss of the gear wheel with ratchet teeth, and that of the driving wheel 
with a spring pawl, which only drives the gear wheel when going in the 
proper direction. 
3338. Printinc Macuinery, W. Connel.—Dated 25th August, 1876. 

This relates to platten presses. Onan ordinary crank-shaft is a pinion 
gearing into a wheel ona second shaft which carries a cam that gives 
motion to the inking plate placed at an angle at the upper part of it, 
and which has a reciprocating motioa imparted to it when the ink rollers 
pass over it. The chase holding the types is vertically beneath the ink- 
plate. The platten is carried on levers at the front of the machine and 
connected by links to cranks which raise the platten and grippers with 
the paper, to receive the impression, into the vertical position and de- 
press the platten to a horizontal position for removal of the sheet. 


3339. Uprootine Turnips, Dewar and Crichton.—Dated 25th August, 1876. 
—(Not proceeded with.) 

This consists in arrangements of pulleys with endless chains travelling 
over them level with the turnip leaves which are caught between chain 
and pulley, the turnip uprooted and carried round the pulley, where 
a knife cuts off top and bottom, and a brush brushes it. 

83840. Toiter Mirror, J. Lang.—Dated 25th August, 1876. 

A mirror is fixed to a telescopic shaft by a joint, and the foot of the 
shaft steps into a socket, which may be fixed toa table or chair. By a 
thumb-screw in the outer tube the glass may be set at desired height, 
and by joint it may be set at any angle. 


3341. Sares anp ALarms, WW. F. Barrett.—Dated 25th August, 1876.—( Not 
proceeded with.) 

Tho safes are made air-tight, the air therein slightly comgrence or 
rarified, so that mercury in the two limbs of a suitably loca mercury 
syphon occupies different levels. If the safe be opened or a hole drilled 
therein this difference is destroyed and the mercury in rising in the 
lower column makes or breaks contact with wires by which an electric 
alarm is put into raotion. 


s0en. anaes potron, W. Lord and L. Kaberry.—Dated 25th August, 
10 


This refers to patents No. 8249 and $229, of 1861 and 1875, and consists 
of a feeding apron, supporting two laps from the opener or scutcher ; the 
apron delivers the 'fieece to a feed-roller, under which are holders forming 
part of the self-regulating feed apparatus referred to in the first of the 
above patents. The cotton delivered by the feed-roller is then acted 
upon by two toothed drums, and afterwards drawn over a grid t 
the surface of a perforated cylinder, in which a partial vacuum is formed 
bya _— The ficece of fibres is then carried to calender rolls and formed 
into lap. a 
3344 Sewine Macuines, J. Cutlaw.—Dated 25th August, 1876. 

This relates, First, to the construction and mounting of two vertical 
convex feed wheels upon a horizontal shaft to sustain the shoe to be 
sewed ; Secondly, to constructing a thread carrier with such form, and 





This is an arrangement of cistern and valve persede the 
use of the ball float. The cistern is made with one side leaning outwards, 
and atits junction with the bo partition rises to three-fourths the 


ttom a 
height of the cistern, dividing it into two unequal portions. The cistern 


ig upon ita ng in such a manner that its upper end will carry 
the thread in its upper end within the recess in the feed wheels ; 
Thirdly, to the combination of two shafts one above the other and both 
below the feed wheel shaft, carrying cams to prod four t 








is hung on trunnions placed on one side of a vertical line th h its 
centre of gravity, so that when filled with water it cants over very slightly 
towards the larger compartment and closes the admission valve, The 


outlet valve is at the bottom of the larger part of the cistern, so that 
when sufficient water is withdrawn the cistern cants back to the side of 
pene : ent, which does not become emptied, and water is 


v 





mo of the thread carrier ; Fourthly, to a combination by means 
of which the needle when it has made its downward thrust through the 
work and has caught the thread below it upon its barb, is made to 
revolve — its axis halfway round, in order that the barb may not 
catch the loop in returning above the work again ; Fifthly, to a device 
by which the presser foot is grasped at the instant of the upward move- 
ment of the needle, and held firmly until the stitch is completed ; 





Sixthly, toa frame to support the work ; and Seventhly, to an arrange- 

ment of presser fingers. 

3346. Treatise Pararrine, F. G. Morton.—Dated 25th August, 1876.-~< 
(Not proceeded with. ’ 

This relates to the treatment of ‘paraffine or fatty matters, and separa- 
tion of the colow matters therefrom, and from fatty matters whose 
constituents have different boiling points. Cakes or lumps of the paraffine 
are put into perforated boxes with interposed layers of soda, and then 
placed in hot water heated by steam, first slightly below that necessary 
to melt the constituent having the higher melting point, the temperature 
being then regulated to extract the constituents which melt at the lower 
temperatures. As this operation is repeated, the paraffine is filtered in 
the ordinary way. 

3350. Raitroap Tres, H. J. Haddan.— Dated 26th August, 1876. 

This consists in a cross bar furnished with a box at each end for holding 
the rail chairs together with a bolt extending from box to box. AR 
elastic cushion under the rai! is mentioned. 


8351. River-pgerentna Aprraratous, J. Crabtree.—Dated 26th August, 


1876. 

This consists in attaching to a boat or other floating vessel one, two, or 
more transverse boards or plates in a vertical position below the bottom 
and sides, so as when the vessel is moored in the stream or drain, the 
water is directed against the bed thereof, which may be thus scoured to a 
required depth. 

3353. Fousnine Yarn, 8. G. Rhodes.—Dated 26th August, 1876. 

The yarn after being gassed and washed is placed on tie reel into bear- 
ings at the ends of a steam jacketed cylinder, which opens on hinges 
across or near a eter. It is then quickly turned, the moisture is 
expelled by centrifugal force and is converted into steam, or the steam- 
heated internal surface of the cylinder, and thus dries and gives a 
lustre to the fibre. 

3354. Fasrics ror Troaune, R. Drysdale.— Dated 26th August, 1876. 

It is an essential feature in this that the fabric be embroidered in 
diagonal rows or lines, and be subsequently cut into diagonal strips, in 
order that the strips thus cut diagonally as regards the warp and weft 
may assume curved forms without puckering when used for trimming, 
edging, &c. 

3356. Soxiraires anp Links, F. Moore.—Dated 26th August, 1876. 

In a sleeve link the stem carried by the front part is hollow, and 
contains a piece of steel doubled to form a spring, the ends of which pass 
through the disc carrying the stem, and in the same disc and across a 
diameter are two “ pushers,” the ends of which project beyond the edge 
of the disc. When these pushers are forced in, two catches are forced into 
the hollow stem, and the inner part of the Jink which fits over it is thus 
liberated. 

3357. Pen anp Hotper Compinep, J. Motherwell.—Dated 26th August, 
1876.—(Not proceeded with.) 

This consists in making a pen and holder of a glass tube, the pen part 
being corrugated glass tapered to a point ; the holder may be used as an 
ink reservoir to make a fountain pen. The nibs may be of anti-corrosive 
me 
3358. Sirk rrom Bark, A. Browne.-—Dated 26th August, 1876.—(Noc pro- 

ceeded. with.) 

This relates to the manufacture of textile fabrics from the bark of the 
mulberry tree. The bark is peeled off, the outside skin detached ; it is 
then plunged into a closed bath in which carbonate of soda is dissolved, 
made to boil, and the textile matter obtained. 

8359. Treatine Frinres, H. [llingworth.—Dated 26th August, 1876. 

The troughs used in washing the fibre are arranged to receive the 
wash liquid, one from the next of the series in succession, and the last 
trough into which the fibre being washed is received is the first to receive 
the supply of the soap or other alkaline, or wash solution, as well as the 
water with which the soap solution is to be mixed ; from thence it passes 
to the second, third, and so on tothe last. The forks for carrying the fibre 
forward are formed in two or wore parts, each part being operated by 
separate cranks. The straightening and laying of the fibres is facilitated 
by cranking the bars of one set ot gill fallers at the end, so as to 
the body of the fallers nearer the body of each of the fallers of each of 
the next series, and thereby reducing the space between the ive 
series. When in gilling worsted two or more slivers are combined, the 
stoppage of the working of such apparatus in the event of the slivers 
being used up by means of a loop or knot on the end of the sliver which 
pulls the guide from the vertical and stops the action of the apparatus. 
Reference is made to patent No. 123, 1876, and to an extraand smaller 
circle of comb teeth for reducing the waste in treating the noil. 

3360. Bessemer Converters, 7. A. Freeston.—Dated 26th August, 1876. 
—(Not proceeded with.) 

This consists in dispensing with the fire-clay tuyeres for the bottom of 
these vessels, and forming instead thereof a series of perforations in the 
ganister lining, which is for the purpose carried across the bottom. 
3361. TececraruH Sicnat Instruments, W. A. Davis and F. H. W. 

Higgins.—Dated 26th August, 1876. 

This refers to a patent taken out in July, 1874, for a telegraph call or 
alarm instrument, by which signals were produced by the interruption 
of a current which was otherwise continuous, every interruption being 
recorded on the travelling tape of a self-starting Morse instrument, 
The present invention is to prevent any confusion of the signals resul! 
from two or more operators manipulating their transmitting instruments 
at the same time, and for this purpose each instrument is vided with 
a second clockwork train. The second train when wound up is locked 
by a pawl, controlled by an electro-magnet, but the train is released if 
there be any break in the continuity of the current arising from the pre- 
occupation of the line. If the second train be thus permitted to start into 
motion it locks the main train and delays the transmission of the signal 
during the time it runs. These instruments are for fire or other calls or 
alarms. 


8362. Rarway Brakes, F. Wirth.—Dated 26th August, 1876.—(Not pro- 
ceeded with.) 

This relates to brakes which have brake blocks of steel or iron united 
by flat. springs, and fastened by the Jatter te the body of the , 
At the lower ends of the springs pressure rods are fastened, which are 
united to a rotating axle. Besides the levers for the pressure rods the 
said axle is provided with a lever fora drawing rod. An eccentric is 
fixed to the carriage axle, and when moved forward it moves the whole of 
the rods, the flat springs are bent, and the brake blocks pressed against 
the wheels. This is a Swiss communication. 

3363. Breakine Stone, J. D. Simpson. —Dated 26th August, 1876. 

This relates to improvements in detail of well-known stone breakers, 
and consists in drawing back the moving part of the jaw by fixing below 
the bar which operates the toggle joints a bell-crank lever, attached to 
the vertical arm of which isa hook connected also to the moving part of 
the jaw. The operating bar bears on the horizontal arm of the lever 
through a distance piece, so that with the descent of the bar the jaws 
are pulled open. A second method of carrying this out is shown. 

3365. Purirymc Sewace, J. Frost.—Dated 26th August, 1876. 

The following ingredients are employed :—The sul: hides and hydrates 
of ppc hydrates of iron, and the precipitated hydrates, sulphydrates, 
and sulphides of the same metal, the sulphides of soda, slaked lime, 
carbonate of lime, and sulphuric avid. These are to be employed sepa- 
rately or in various combinations according to the character of the sewage 
under treatment. 

3367. Lawn Epcr Trimmer, 4. E. Ragg.—-Dated 28th August, 1876. 
This consists of a single drum with an internal wheel gearing into a 
inion on a shaft which carries a circular cutter with tecth or knives like 
ge circular teeth, all ‘‘ set” one way to cut against a shear plate. The 
machine is driven on the lawn near the edge by one hand, and is guided 
by a horizontal roller running against the vertical side of the edge. 
3369. Suints, L. Davis.—Dated 28th August, 1876. t 

Shirts are to be made of woollen material but with the front, neckbands, 
and wristbands of calico or linen. 

3370. Gas Enotnes, @. F. Redfern.—Dated 28th August, 1876. 

The explosion chamber is placed at the side of the cylinder, and is pro- 
vided with a slide for admitting at each revolution of the crank shaft the 
required quantity of the explosive mixture, which being inflamed enters 
the cylinder below the differential piston acting on the smaller surface 
thereof ; before the piston arrives at the end of the stroke a valve allows 
the mixture to enter above the piston and act on its larger surface ; by 
this means the speed of the engine is said to be made more uniform. The 
cylinder and explosion chamber are surrounded by water, and apparatus 
is connected to the engine for providing distilled water for this purpose. 
The gas is produced by passing the hot air from the cylinder into a casing 
enclosing a gas generator, a chamber having a square rod carrying a 
number of plates, on to which petroleum or other oil is conducted. The 
heated gases from the cylinder convert the oil into gas, which is pumped 
into an air chamber. For engines of 20-H.P. and upwards the gas is pro- 
duced in a separate apparatus. 

3371. Saurrinc Gas anD Water Cocks, 0. Ber.—Dated 28th August, 
1876.—(Not proceeded with.) 

An arm weighted at one end and with a receptacle on the other is fixed 
to the cock plug and a sand box fixetl above the receptacle end, so that 
after a fixed interval the receptacle receives sutticient sand to overcome 
the balance weight, and the cock is closed. The length of the interval 
may be determined by moving the weight along the arm so as to increase 
or decrease its length of leverage, more or less sand respectively being 
then required to run from the box to effect the shutting off. 

3373. Roiier Skates, C. BE. Wallis and W. J. Hayford.—Dated 28th 
August, 1876,—(Not proceeded with.) 

Two pairs of rollers are separately carried in brackets separately fast- 

ened to the foot of the user. A bar or chain may be used to connect the 
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Sowcasetn end ths weight of the chater te cursted 4 ira spring cota 

brackets, and the wi t e on 8} 

pe en ay ac two rollers. Throwing the weight of the body 

on one or other side of the foot causes the axles to converge at that side, 

the springs tending to return them to normal positions. 

3374. PHorocrarnic Apparatus, W. McLiesh.—Dated 28th August, 1876. 
(Not proceeded with.) 

This ists in the arrang grap lenses, so that 
P pic or natural relief are obtained. The relief is 
obtained by employing lenses of larger diameter with a short focus, the 
margin of the lens forming a parallax corresponding to the distance 
between human eyes, the stop diaphragm being so placed as not to cut 
off the marginal rays. 

3375. Castors, J. &. Ashenhurst.—Dated 28th August, 1876. 

A socket free to revolve on a central pin is made to carry three spherical 

rollers or balls which run on the carpet or floor. 


2376. Gas Recuiator, P. Sich and T. Schwarz.—Dated 28th August, 
1876. 

This consists of a hollow sphere, to the lower part of which is attached 

‘a horizontal pipe divided throughout its length by a diametric partition. 
The sphere contains # flexible diaphragm in a horizontal plane about its 
centre. Gas is admitted to the lower part of one end of the horizontal 
pipe, and passes at the other end through’a valve, the amount of open 
F d ds cn-the ition of the flexible apes to 
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3 nts: 





area of which dep P 

which its stem is attached. After passing the valve the gas passes from 

the lower side of the a and into the upper half of the divided pipe 

on its way to the supp! y pipe. The greater the pressure of the incoming 

gas the nearer is the valve pulled on its seat by the flexible diaphragm. 

3378, Sreaminc VecrraBies, E. K. Heaps and W. Wheatley.—Dated 
@Wthk August, 1876.—(Not proceeded with.) 

This consists of a steamer constructed so that the water under the 
articles being cooked, and from which the steam to cook them is secured, 
is not contaminated by the d d steam or ping juices, and may 
be used for making coffee, &c.; this appears to be done by ———s the 
steam from some other vessel into the bottom of the steaming vessel and 
not putting water into it at all. 

3379. Lixine Furnaces, W Weldon —Dated 28th August, 1876. 

This relates to lining furnaces usei for the facture of sulp! of 
sodium and of potassium. The inventor lines these furnaces with blocks 
of lid by which the rapid corrosion of the furnace is 
esia is mixed with 








we 








prevented and a purer produce obtained. The magn 

a small quantity of gas tar. 

3380. Su_ruipe or Sopium, &c,, W. Weldon.—Dated 28th August, 
1876. 


This relates to apparatus for the manufacture of the sulphides of 
sodium and of potassium, and which may be used for manufacture of 
“black ash.” It consists in lining the furnaces in which the sulphides 
are made with blocks of carbon to prevent the corrosion of the furnace 
by the sulphide of sodium. Tbe carbon lining may be compact graphite 
from gas retorts or certain kinds,of native graphite, but artificial blocks or 
bricks of coke and tar, as descri in another abstract, are sidered 
preferable, and revolving furnaces are preferably employed. 

3381. Sutpsates or Sopa, &c , To Sutpuipes, W. Weldon.—Dated 28th 
August, 1876. 

This relates to a method of applying the heat necessary to reduce the 
sulphates of soda and of potash to the state of sulphides, applicable also 
to the manufacture of ‘‘ blask ash.” It consists in heating the sulphate 
of soda and the carb matter separately before ing 
together, so that when they are afterwards brought into contact reaction 
can take place between them without any, or but little, further applica- 
tion of heat. Siemens’ regenerative furnaces are erred. That part of 
the invention relating to first heating sulphate of soda in fusion in one 
furnace, and then running it in the fused state into another furnace to be 
decomposed, is applicable to the manufacture of ‘* black ash.” 

3382. Carson Bricks, W. Weldon.—Dated 28th August, 1876. 

i ists in the facture of impermeable carbon bricks and 
other objects for various applications, by subjecting a plastic mixture of 
powdered coke, tar, &c., to pressure, soaking in tar and heating until the 
tar has undergone destructive distillation, the latter being repeated if 
insufficiently imvervious. 
ari — or Soprum, &c., W. Weldon.—Dated 28th August, 1876. 

This relates toa combination of furnaces for the manufacture of the 
sulphides of sodium and potassium, and “ black ash,” and refers chiefly 
to the facture of sulphide of sodium and sulphate of potassium, by 
the ection of carb matter upon the sulphates of and 
potash. The combination of furnaces must be of at least two, one, a 
revolving furnace, for heating the powdered coke or and one 
Siemens’ regenerative furnace for heating the sulphate of soda. The 
revolving furnace must be lined with hard com carbon or magnesia, 
and the bed of the Siemens furnace must be at such a level that the fused 
sulphate of soda can run into the revolving furnace, and must be arranged 
so that the flames from it can pass to the same. When used for “ black 
ash,” the revolving furnace need not be lined as described, and need not 
be, as is necessary for the above process, convertible into a vessel closed 
at one end. 
oe SuLpmipe oF Sopium, &c., W. Weldon.—Dated 28th August, 

This consists mainly in the use of revolving furnaces as used by alkali 
manufacturers lined with blocks of carbon, as applied to the manufac- 
ture of the sulphides of sodium and potassium, by converting the sul- 
phates of soda into sulphides of sodium and d posing the sulphid 
of sodium by carbonic acid. Arrangements are made to close the cylin- 
drical revolving furnace at either one or both ends, and the sulphides are 
obtained by the sulphates of soda and of potash and powdered coke or 
charcoal with mutual contact in the furnace after having previously 
been separately heated. 


Som, &c., or Sopa, &c., W. Weldon.—Dated 28th August, 




















40. 

This relates to the application of the invention described in patent No. 
3379 for the manufacture of silicates and aluminates of soda and potash. 
The process consists in mixing su)phide of sodium, in fusion, with silica 
or alumina, and treating the mixture by superheated steam. The steam 
reacts on the sulphide of sodium, liberating its sulphur as sulpkuretted 
hydrogen, which passes off as a gas, forming caustic soda, which reacts 
on the silica or alumina, forming silicate or aluminate. as the case may 
be. The above method is combined with other methods for utilising the 
sulphuretted hydrogen produced at the same time. 

3386. Prospnarszs, &c., or Sopa, &c., anv SuLPHUR Acips, W. Weldon. 
—Dated 28th August, 1876. 

This relates to a combination of processes and appliances for the trans- 
formation of sulphide of sodium into phosphate and aluminate of soda 
and sulphide of potassium into phosphate and aluminate of potash, and 
at the same time to obtain the sulphur of the sulphides as free sulphur or 
as sulphuric acid. Thenew consists in mixing sulphide of sodium 
with phosphate of alumina, and treating the mixture with superheated 
steam. Steam reacts on the sulphide of sodium, liberating sulphuretted 
hydrogen, which passes off, forms caustic soda, and reacts on the phos- 

te of alumina, combining with both the acid and base of that com- 
pound, forming phosphate of soda and aluminate of soda obtained in ad- 
mixture. This method is combined with one of two others for utilising 
the produced hydrogen. 
8387. Osraintne Caustic Sopa, W. Weldon.—Dated 28th August, 1876. 

This relates to a combination of processes and appli for obtaining 
from sulphide of sodium and of potassium caustic soda and caustic 
potash, and free sulphur or sulphurous acid. The new process consists 
in treating sulphide of sodium by superheated steam in a revolving 
furnace lined with blocks of carbon. Steam reacts on the sulphide of 
sodium in accordance with the equation— 

NaeS + 2H20 = 2NaHO + HLS, 
the sulphur of the sulphide of sodium being evolved as sulphuretted 
hydrogen and caustic soda remaining behind in the furnace. This is 
combined with methods of utilising the sulphuretted hydrogen. 


3388. Carponate or Sopa. W. Weldon.—Dated 28th August, 1876. 

This relates to the conversion of sulphide of sodium into carbonate of 
soda, and consists in certain methods of procedure when treating sulphide 
of sodium by carbonic acid gas in the wet way, by which a purer alkali 
may be obtained more ically therto. Solid carbonate of 
soda is obtained from solution of sulphide of sodium without the evapo- 
ration which has hitherto been necessary, the impurities of the product 
being left behind in the mother liquor, and the final product being thus 




















pure 
3389. Carsonates or Sopa, Potasu, &c., W. Weldon.— Dated 28th 
August, 1876. 

This relates to patent No. 2008, 1871, and relates to the conversion of 
the sulphides of sodium and of potassium into the carbonates of soda 
and potash by means of gaseous carbonic acid, and to the first part of the 
treatment of the resulting sulphuretted hyd for the obtainment of 
free sulphur therefrom by the method of the eve patent. In treating 
= of sodium by carbonic acid gas in the wet way, a series of 
tight vessels or ‘‘ absorbers” are partly filled with solution of the sulphid 
Each vessel is fitted with a mechanical agitator capable of keeping the 
upper part of the vessel filled with spray, in which state it is acted upon 
by the entering carbonic acid. 

3390. Sepa anv Porasu, W. Weldon.—Dated 28th August, 1876. 

This consists in a combination of p: and li for manu- 








facturing soda and potash without producing offensive residue, and in 
such a way as to regenerate and rouse the most eostl: 
agents used. 


of the chemical 


Sulphate of soda is converted into sul; of sodium by 





heating the sulphate to fusion and running it into a second furnace con- 
powdered coke heated to redness, and in which the sulphate is 
fooxidiged, and the sulphide of sodium and carbonic gas are o ed. 
The various steps of the an pli are described in the 
patents, Nos. 3380, 3383, $387, 3388, 3389 of 1876; and No. 2008 of 1871. 
3392. Ratstnc anp Lowerine Suips’ Boats, J. W. Rogers.— Dated 28th 
August, 1876. 

The davits are fixed on toothed quadrants pivoted on deck, so that the 
boats ordinarily hanging inboard can be made to hang over the gunwales 
by turning a handle carrying a worm which gears into a worm wheel, a 

ion on the spindle of which gears into the quadrant. When over the 
water the boat is lowered by blocks and falls. 
3393. Tramway Locomotives, H. Hughes.—Dated 28th August, 1876. 

This refers to a previous patent No. 309, 1876, wherein are described 
two valves in a condenser, by which ——s water and exhaust steam 
were simultaneously admitted, the water being afterwards conducted 
in a receiving tank or dropped into the road. The present invention 
prevents the di of the water when the engine is at rest, the water 
valve being connected by levers to the regulator handle, so that steam and 
water are simultan ly regulated. 

3895. Prerarinc Farinaceous Foon, G. Lockie.—Dated 28th August, 
1876.—{ Not proceeded with). 

Starch is now obtained from rice by a mechanical operation, which 
leaves a certain glutinous residue, to which it is here pro to mix 
milk and sugar, then dry and grind te powcer, and use as a nutritious 
farinaceoua food. 

3398. Grove Fasreners, A. M. Clark.—Dated 28th August, 1876. 

This relates to a form of knuckle joint, one arm of which is embedded 
in each side of the slit of the glove, the joint boing made so that it will 
keep the glove closed or open by means of a spring which holds it in 
either position. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Upon bese 0) alike in Birmingham to-day and in Wolverhamp- 
ton yesterday, both makers and buyers of iron were largely occu- 
pied in speculating = the probable effects of the war in Eastern 
Europe upon the early future of the industry. Some relief is felt 
that the strife has begun, as it removes to some extent the uncer- 
tainty which has retarded operations. The effect upon actual 
trade has not at present been encouraging, and some exporting 
merchants have stopped the execution of specifications already 
given out. Both high-class and inferior iron is equally affected by 
this condition of things. 

The aggregate weight of the deferred work is not great, but it 
is considerable in comparison with the limited amount of business 
which is now being done at the mills and forges, where less time 
is being run than a week ago, and less than at any corresponding 
period in the past ten years. 

Prices, yesterday and to-day, were unchanged in the open 
market, but in actual transactions were still in buyers’ favour. 

The efforts which the ironmasters of this district have made 
lately to get business is clearly enough seen in the prices which 
ruled in 1872, and those now current. Itis being pointed out that 
in June of that year Staffordshire bars were quoted £13 5s. per 
ton, f.o.b. at Liverpool; they are now £7 2s. 6d., a decrease of 
46 per cent. Staffordshire hoops, which at the earlier date were 
£14 5s., are now £7 10s., a decline of 48 per cent. Ordinary sheets, 
which in 1872 were £17 15s., are now £8 17s. 6d., a decrease of 
nearly 50 per cent. 

Unmarked bars were, this afternoon, in small lots selling at as 
low a figure as £6 10s, although marked bars could not, either 
to-day or yesterday, be got at less than £9 per ton for what by 
the makers are termed common qualities, 

A few of the leading houses who now produce high-class sheets 
of the very thin gauges are able to keep their mills steadily going, 
notwithstanding that the new orders are incommensurate with 
deliveries on account of former purchases. In their tin-plate 
departments the same firms are badly off for work. Prices have 
become very fine, and have for some time been profitless. Char- 
coal plates are now quoted at £1 3s. 6d., which is about half the 
— at which they stood in 1872, when the quotation was £2 6s. 

r bxx. 
pig iron was to-day very difficult to sell; for Staffordshire and 
Shropshire all mine £4 5s. was still the crucial quotation, but there 
was here and there a tendency to weakness. Cold blast was firm 
at £5 10s. For minimum qualities of cinder iron £2 10s. would 
have been accepted, long weight, delivered in South Staffordshire, 
though it was not easy to get Middlesbrough No. 4 forge at under 
40s., short weight at the makers’ furnaces. Part mine ranges from 
£2 12s. 6d. up to £3 5s., and best qualities reach as high as £3 15s. 

The make of pig iron is in excess of demand both for forge and 
also foundry purposes. There was in Birmingham and Wolver- 
h ton less disposition than heretofore to buy foundry iron. 
Leading consumers who had bought heavily refused to buy more 
until they have worked down what they now have. Makers in 
Lancashire and Derbyshire and South Yorkshire are pressing 
deliveries; as a result the stocks on the wharves of the carriers are 
steadily growing. 

Coke is difficult to sell, and is pressed upon the market. Gia- 
morgan foundry coke cannot, however, be readily had at under 
21s., whilst the ordinary Welsh cokes are down as low as 16s, 
Derbyshire was, this afternoon, quoted at from 15s. to 18s., accord- 
ing to quality, and the high-class Durham product at nothing 
under 24s, 

Coal is in plentiful supply at varied quotations, ranging from 
2s. 6d. for slack up to 7s. 6d. and 8s. for forge, and on to 11s. for 
furnace qualities. At the present moment much of the coal used 
in the making of pig and finished iron is about 2s. per ton dearer 
than in June, 1872. But that difference is more than consumed in 
the much heavier expenses which the coalowners have to bear 
whilst the hours remain as now. 

To-day the decision in the protracted law suit of Bagnall versus 
Carlton and others*was much discussed on Change in Birmingham. 
Whilst there was satisfaction that Messrs. Carlton and Grant had 
been adjudged to pay back £85,000 with interest, still no one con- 
cluded that the decision would be allowed to remain untested so 
long as the final court has not been appealed to. The ultimate 
fate of the decision upon the company was deemed altogether 
doubtful, and a troublous life not unlikely. On Tuesday, the £10 
—_ of the company had sold on the Birmingham Exchange 
at £3. 

The colliers of Messrs. S. Groucutt and Sons, of Bilston, having 
declined to work more than eight hours a day, and thereby assist 
their employers in keeping down the water which was rising so 
rapidly in their pits, the firm have carried into effect the notice they 
recently served on their men, and have shut down two of their 
pits, throwing about 100 work le out of employment. The 
rails have been taken up, an dees is little prospect of the 
pits ever being restarted. Two other pits of the firm will also be 
shortly drowned out; the four pumps that are being worked by 
neighbouring firms will be overpowered ; and the whole of the mines 
in the parliamentary borough of Wolverhampton will have to stop. 
The water will not then take long to rise to within forty-five yards 
of the surface, and it is expected that it will flow over into the 
adjoining Tipton district. 

Before Messrs. Groucutt had taken this step the meeting of the 
committee of the Coalmasters’ Association and representative 
colliers had been held. At that meeting the men gave no 
encouragement to the masters, that at the expiration in September 
of the working agreement they would consent to labour more than 
eight hours a day. They seemed to wish to know what arrange- 
ment the masters themselves to make after Michaelmas. 
The chief necessity of the district was, the men were told, that 
the pits should be kept on longer hours ; and as they declined to 
assist their employers in the only way which would bring about 
relief, the masters did not furnish the deputation with much in- 
formation. Left to themselves the local colliers would help their 
employers, but their union advisers do their best to prevent any 
extension of hours, It is, however, of some hopeful augury for 








the future that before the Lm he up a joint committee of 


masters and men was appoin ler some new arrange- 
ment. It is possible that when the committee have determined 


— their report, a general meeting of the coal trade will be 
e 


Meanwhile sectional arrangements continue to be made, quietly 
but effectually, pits’ companies here and there commenting to 
altered terms, which, though they do not increase the hours 
which go to make up a collier’s day, yet decrease the money paid 
for the labour rendered. 

The Warwickshire miners’ wages have at last been settled, and 
a sliding scale is proposed for the future. 

Last Monday the Appeal Committee of the Mines Drainage 
Commissioners sat at the offices in Wolverhampton to hear the 
appeals of the Tipton ratepayers as to their tonnage assessment, 

e respective assessments were fixed according to the tonnage 
raised last year, 

Notwithstanding the current depression in the coal trade, work 
in connection with sinkings of new collieries is still being pushed 
forward. The annual meeting of the shareholders of the Ham- 
stead Colliery Company, Limited, will be held in Birmingham on 
Monday next, and the directors of the Walsall Wood Colliery 
Company have just issued a report stating that up to now the 
sinkings have realised their most sanguine expectations. At a 
depth of 385 yards the shaft passed through a measure of coal 
7ft. 3in. thick; at a depth of 424 yards, another seam 7ft. 3in. 
was come upon ; and five yards below the 4ft. coal has been i 
through. Immediately above this last seam lies the ‘‘ Gubbin” 
ironstone, occupying 4ft, Gin. of ground, and producing 12 ewt. 
per superficial yard. Alike, the coal and ironstone measures are 
in good working order. The other coals, including the 5ft., 
brooch, shallow and deep coals, will, it is hoped, be found in 
regular order. 

The strike amongst the rivet makers of Rowley and Blackheath 
has been brought to a close by the masters consenting to pay the 
prices current before the strike commenced. 

The Master of the Rolls has made an order confirming the 
anaes winding up of the Stour Valley Coaland Iron Company, 

imited. 

A petition for liq or position has been filed in the 
Wolverhampton County-court, on behalf of Alfred Dimmack, iron 
dealer and galvaniser, Broad-street, Bilston. The liabilities 
amount to £2000, and the assets to about £500. 

Upon the men employed in the horse and wrought nail trade 
around Sedgeley, going for their iron on Monday morning at the 
various factories, they consented to submit toa reduction of 10 per 
cent. in the wrought nail trade, and 3d. per 1000 in the horse nail 
trade. The strike in the Bromsgrove nail trade, though now 
utterly hopeless, still continues. 


sy 4: 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THERE is no improvement in the iron trade of this district, and 
there are still no prospects of any better trade being done. The 
amount of buying going on for present requirements is extremely 
small, and what few inquiries there are in the market are 
mostly of a speculative character, and in which the buyers, who 
want as long deliveries as possible at extremely low prices, dis- 

lay a great amount of hesitation in giving out their orders. So 
‘ar as prices are concerned there is no very material change to 
notice since last week. Makers, as I have before pointed out, 
have evidently now given way to the fullest possible extent con- 
sistent with the transaction of any legitimate trad», and even if 
lower prices could be taken, it is doubtful whether, in the present 
condition of trade generally, this would result in new business 
any considerable extent. 

The position of I hire makers of pig iron remains much the 
same as last reported. They are securing very few new orders, 
and stocks, notwithstanding the limited number of furnaces t 
present in blast, are gradually accumulating. There is, however, 
no disposition whatever to take lower prices, and for delivery into 
the Manchester district quotations remain at 56s, to 57s. per ton 
for No. 3 foundry, and 54s, to 55s, per ton for No. 4 forge, less 
24 per cent. 

{n Lincolnshire iron there is little or nothing doing in this 
district, and prices can scarcely be quoted, except that nominally 
they are without change from those last given. 

For Middiesbrough iron delivered here makers are asking about 
the same as last week, the average quotations being about 9d. 
per ton for No, 3 foundry, 50s, 3d. for No. 4 foundry, and 49s. 9d. 

r ton for No. 4 forge, but for immediate delivery and for odd 

ots in merchants’ hands a trifle under these figures would be 





accepted. 

The finished iron trade continues very dull, and there is such 
a constant competition in the market for any orders that are to be 
given out, that prices are kept very low. cashire and North 
Staffordshire bars delivered into the Manchester district are quoted 
at £6 15s. to £6 17s. 6d. per ton; Middlesbrough plates at 
£7 12s. 6d.; and angles, at £7 2s, 6d. per ton. Both founders and 
forge proprietors are very poorly off for work, and their position 
does not improve, as the few contracts they have are only being 
replaced to a small extent as they are worked off. Engineers are 
also in much the same position, and it is only in special cases that 
they are busy. 

I understand that some of the late partners in the Darwen Iron 
Company are making an effort to start the works again, and they 
have great hopes of being successful. 

In the coal trade of this district there is no very material change 
to notice. Although some of the collieries in the neighbourhood 
of Manchester are fairly busy, there is no ae my push for supplies, 
and round coal does not move off very freely. One of the 
Manchester firms has decided to make a small reduction in the 
delivery rates for best coal next month, but the general market 
prices are without change, except that perhaps for large orders 
some concessions might be obtained. Best Arley coal at the pit 
mouth is still quoted at lls. per ton, good reef ualities at 
9s. 6d. to 10s. 6d., and Pemberton four feet at 8s, 6d. or 
ton, Common coal continues a drug, although qualities suitable 
for clamp work meet with a fair inquiry from brickmakers, and 
pit prices range from 6s. to 7s. 6d. per ton. For good b there 
is a fair inquiry, but the common sorts are plentiful, and the pit 
prices range from 5s. to 5s. 6d. per ton ; slack continues scarce, and 
prices are firm at from 3s. 9d. to 4s. 9d. per ton at the pit. 

In the shipping trade there is rather more inquiry for export, but 
generally there is not much doing, and for common coal very low 
prices have to be quoted to secure orders. 

The long deferred wages’ question in the West Lancashire district 
has at length been dealt with; as I intimated last week, a meeting 
of the West Lancashire Coalowners’ Association had been called 
and the members met at Liverpool on Monday, when it was resolved 
that in consequence of the great reduction in the price of coal, 
and the present depression in trade, a reduction of 10 per cent. 
should be made in all colliers’ wages throughout the west of 
Lancashire, to come into force on and after the 17th of May. 
This decision affects the districts of Wigan, Hindley, Ince, 
Standish, Pemberton, Haydock, St. Helens, Skelmersdale, Orma- 
kirk, Rainford, Tyldesley, West Leigh, Crawford Village, Aspul, 
and Westhoughton,'and notices have already been posted at the 

its. 
r The same day a mass meeting of the colliers was held at Wi 
and it was resolved to ta force the eight hours system on an 
after the Ist of May. is is a matter which has agitated 
for some time, and was brought under the notice of the Coalowners 
Association ; no definite course of action was decided upon, but 
from the opinion agen Pe some of the colliery propeieters it 
would give considerable satisfaction if the miners would really do 
a good eight hours’ work every day. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Now that war has virtually been declared, there will un- 
doubtedly be a more settled feeling than has prevailed of late. It 
of course obvious that war is a most undesirable thing, but it is 
at all events a certainty, and ends the long od of suspense 
through which we have been passing. y the anxiety and 
ensemiaiat of the past few weeks have been very trying, but it is 
now hoger that the arrangements which have entered into 
will allow of the slight panic passing away without very serious 
consequences. There can be no doubt whatever that the nt 
is by far the most trying seg that we have passed through 
during the depression of trade, and that only really sound houses 
can hope to emerge from the trial unscathed. Should other Powers 
besides Turkey and Russia become involved in the present 
hting, it is difficult to eay what the result to our commerce 
t 


r, Asron Marks, import, &c., merchant, of Arundel-street, 
Sheffield, has issued a intimating that he finds himself 
unable to meet his acceptances, owing to recent heavy losses and 
the present depressed state of trade. Mr. Marks’ books have been 
placed in the hands of a firm of accountants. The liabilities are 
estimated at £20,000, with assets of much greater estimated 
value, 

In the iron trade generally there has been no alteration whatever 
worthy of special notice, either in respect of ais or finished iron. 
Pig iron is pretty well upheld in price at ut the quotations 
recorded last week, and has not changed hands at largely. 
Merchant iron is very much neglected, there being very few lots of 
bars or sheets now being made to order. At most of the works of 
this class, indeed, so far as this neighbourhood is concerned, almost 
all the machinery is laid off, the demand not only being next to 
nothing, but the prices offered by buyers wholly unremunerative to 
makers, 


The announcement just made by the J'imes that the Italian 
Government has awarded the contract for the armour-plating of 
the Dandolo and the Duilio to Schneider and Co., of the Creusot 
Works, has naturally caused some little curiosity here. It will be 
remembered that in the first instance the trial plates for these 
vessels were rolled by Charles Cammell and Co., of the Cyclops 
Works, Sheffield, the plates being 22in. thick. Since then various 
trials have been made, with the result just stated, which is not 
very flattering to our local prowess. At the same time experi- 
ments in making steel armour—which will be the class supplied 
from Creusot—are in progress here, and it will be somewhat 
singular if we cannot turn out plates equal to any made else- 
where, 

From Russia, ‘too, we hear disquieting tariff rumours. It is 
stated that the Czar’s Government will offer a bounty of 2100 
roubles on all four-wheeled locomotives, of 2600 roubles on six- 
wheeled, and of 3000 roubles on eight-wheeled engines, all the 
parts of which must be made exclusively in Russia. A similar 
policy is to be pursued with respect to steel and its manufactures, 

The annual report of the Kelham Forge and Rolling Mills Com- 
pany, Limited, Sheffield, shows that notwithstanding the depres- 
sion of trade, and after making provision for bad debts, the net 
profit for the year has been £3058, out of which a dividend of 5s. 
per share, absorbing £2500, is recommended by the board. 

A general meeting of the Sheffield Chamber of C ce was 
held on Monday with regard to the t positi he negoti 
tions as to the proposed French Treaty of Commerce. After a 
long discussion the following resolution was passed :—** That the 
principles of free trade do not require that this country should 

uiesce in the re-imposition of duties which threaten eventually 
to exclude British goods from France. That the conclusion of a 
bee | which provides for the maint of the p t duties, 
which have become oppressive, would be an indirect sanction of the 
doctrines of protection; but if a new treaty is to be concluded, 











material reductions are made in the French duties, it | 


is desirable that such treaty should be terminable by twelve 
months’ notice. That if this provision cannot be secured, the 
better course may be to abstain from signing any treaty, and to 
allow British goods to enter France under the general tariff.” 

The coal trade remains quiet, and there is some uncertainty as 
to the course which the steam coal branch may take now that war 
is declared. The Mediterranean trade will doubtless, to a large 
extent, be speculated in from South Wales and other districts, but 
it is not clear that any activity may be expected here. 

Further correspondence on the subject of the carriage rates for 
coal from South Yorkshire to London has passed between the 
secretary of the Great Northern Railway Company and the chair- 
man of the South Yorkshire Coalowners’ Association. The secre- 
tary (Mr. Forbes) states that the question has again been before his 

rs, who have decided that they cannot make any further 
reduction. Mr. Baxter, in reply, expresses his sorrow at learning 
this fact, because, he says, he knows the feeling of the coalowners 
to be strong in the expectation that the Great Northern Company 
would fairly meet the present depression of trade and increased 
competition of sea-borne coal. 
ith respect to the American order for cotton ties, the Jron 
Age of April 12th gives further particulars, stating that the price 
is £7 10s, alongside at a , besides that the duty is 35 per 
cent. ad valorem, and about 5s. per ton for other minor charges. 
The Jron Age cannot see how any profit is possible, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

For the last few weeks business in trading circles has been 
largely held in check by the imminence of war in the East. It 
was expected, indeed, that things would not be at all likely to 
mend unless ead until the political atmosphere was cleared of the 
stormy elements wherewith it was cha: and a season of pro- 
sec A depression was co’ ently loo ed for. But the result 
has very much belied the ——- of the majority. Instead 
of the state of trade being made worse by the certainty of war, 
the general effect of that event has been to make a more active 
demand, and restore an altogether more hopeful and buoyaut 
tone. How long this may continue, or how far it is bond fide, 
it is, of course, impossible to determine, but there are those whose 
ae is entitled to great who are disposed to look upon 

e present revival as a kind of flash in the pan, induced by the 
prevailing doubt and uncertainty, and the removal of the weight 
and d that has hung so long like an incubus around the neck of 
our staple industries. 

At Tuesday’s iron market, held at Middlesbrough, business was 
done in No. 1 at 45s. 6d.; No. 3, 428; and No, # forge, 40s. net 
cash, Several buyers were di to make contracts for some 


, time ahead at these rates; but makers decline to commit them- 


selves to long engagements, and hence there was a good deal of 
ton the conduct of business. 

In an industrial point of view, the of the trade are 
more satisfactory and hopeful than ey were, The proposed 
reduction of _— cent. in the wages of blast furnacemen was 
expected to 1 to difficulties, Several works were actually 
brought to a standstill last week on account of the refusal of the 
men to accept the reduction. But on Sunday-and Monday the 
maltontents resumed operations on the terms offered by the 
ere. and since then there been a general feeling of 
relief. The chances are that with the reduction now enforced in 
the wages of blast furnacemen, and the reductions pending in 
other branches of labour, the cost of uction will be materially 

ed, and, if not brought so low as to leave a profit to 
the producer, it may at any rate enable him to tide over the 
present of depression without blowing out his fu 


not at all unlikely that some decisive steps may be taken after 
the publication of the returns of production and stock for the 
present month, which will now be available in a day or two. 

It is curious, if not altogether gratifying to note that the mineral 
traffic returns of the North-Eastern Railway Company for last 
week show an advance of £6381 on the receipts of the corresponding 
week last year. 

Subscriptions are being invited towards a memorial to the late 
Mr. John Kane, who acted as general secre for the Iron- 
workers’ Union from its formation to the time of his death. The 
sum of £1000, subscribed—one half by the employers and the 
other half by the workmen—towards an annuity for his widow, 
has now been invested on her behalf. 

In the Cleveland ironstone mining district a large quantity of 
ore is being produced, although the majority of the pits are only 
working five days per week. I believe it has now been decided 
that the arbitration relative to the poet reduction of 1 r 
ton in mining rates, will commence at tburn about the of 
A 4 3 that Mr. David Dale, of Darlington, and not Mr. I. L. Bell, 
M.P., as some of the rs have announced, will be arbitratof for 
the employers, and Mr. Macdonald, M.P.,: for the men. The 
advocate on behalf of the masters will be Mr. I. Hugh Bell, eldest 
son of Mr. I. L. Bell, M.P., who has previously acted as Mr. Dale’s 

* junior.’ 

A discovery of a coal seam has just been made near Castle Eden, 
in the county of Durham, by the Hutton Henry Coal Company, 
which promises to throw an important light upon the extent and 
character of the coal measures in that district. The low main 
seam has been attained at a depth of 185 fathoms, and found to 
be 5ft. 6jin. thick, intersected by a band of lfin. The directors 
look upon this discovery as insuring the success of the colliery, 
which has been a véry expensive one, and has occupied several 
years in sinking. 

The Northumberland miners met by deputation the Coal Trade 
Association on Saturday, and discussed the proposed reduction of 
10 per cent. in wages and the withdrawal of the privileges of free 
house and coal. After the subject had been fully considered the 
employers agreed to some modification of their original demands, 
ond hence it is probable that the claim as now made will be agreed 
to; but this will not be finally known for another week. The 
state of the Northumberland steam coal-trade at the present time 
is very tisfactory. The i liate effect of the declaration 
of war has been to increase the rates of freight, and this, in the 
long run, will probably tend to a weakening of the already 
extremely languid demand. Prices are not much changed. 

The coke trade maintains its position very well upon the whole. 
The prices now ruling are on an average only 3d. to 4d. above those 
paid in September, but the price of coals all round has since that 
time declined from 5d. to 6d. per ton. Good foundry coke is 
quoted at lls, to 12s. at the ovens in the Auckland district. In 
the Benfieldside district rather lower prices are ruling. The out- 
put of coke is quite up to the average, 

There is practically no alteration in the finished iron trade. 
Rails are almost out of the reckoning, but prices continue to be 
nominally quoted at £5 15s. to £6 per ton. Plates are quoted at 
£7 to £7 2s. 6d., and sheets at £8. For puddled bars the nominal 
— is £4 2s, 6d, although sales have just taken place at 

. 6d. less money. Common bars realised £6 2s. 6d., less 24 per 
cent. Some orders for bridge building work have recently been 
‘erm in the Cleveland district, but railmakers and plate manu- 

acturers have been doing very little good for the last few weeks. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


GREATER activity has been manifested in the iron trade during 
the past week than for at least a month previously. Two causes 
are held as contributing to this favourable result. In the first 
place the coal and ir ters have succeeded in reducing the 
| wages of their men nearly all over the country, without any 

material disturbance taking place ; but the chief caus¢ is that the 
, uncertainty which so long prevailed with regard to the issue of the 
| negotiations with Turkey, is now over. Although war is antici- 
pated, yet the prospect of hostilities imparts to those engaged in 
trade the means of calculating how their enterprise will be 
affected. Thus it is that we have at present a cheering activity in 
the iron market, with prices higher all round, at least for raw iron, 
than they were a week ago. The shipments are on the whole satis- 
factory as to bulk, and there is no abatement in the supplies of 
pigs from the North of England. There are 113 furnaces in blast, 
as against 118 at this time last year. The total stock of pigs in 
Messrs. Connal and Co.’s Glasgow stores is now 128,700 tons, 
which shows a slight d on the reserve of previous weeks. 

Business was done in the warrant market on Frida forenoon at 
from 54s, 04d. to 54s, 3d. cash, and from 54s, 3d.” to 54s. 44d. one 
month ; while in the afternoon buyers were a little more shy, the 
quotations being 54s, 3d. one month and cash. The market 
opened firm on Monday, and prices improved 14d. per ton, and on 
Tuesday a fair business was done at 54s. 6d. cash. A fair business 
was done on Wednesday at 54s. 3d. cash to 54s. 6d. one month 
fixed, 54s. 6d. cash being obtained in the afternoon. To-day 
(Thursday) the market was idle, hardly any business being done, 
closing buyers 54s. 74d., sellers 54s. 9d. 

The demand for makers’ iron has improved, and an advance has 
taken place in prices, Good marketable brands, No. 3, are selling 
6d. higher ; Gartsherrie, No. 1, improved 2s.; No. 3, 1s.; Coltness, 
No. 1, 2s. 6d.; No. 3, 1s.; Summerlee, No. 3, 6d.; Langloan, No. 1, 
6d.; No. 3, 1s.; Carnbroe, No. 1, 1s; No. 3, 6d.; Monkland, No, 
3, 6d.; Govan, No. 3, 6d.; Calder, No."1, 1s. 1d.; No. 3, 6d.; Glen- 
on Nos. 1 and 3, 6d.; Eglinton, Nos, 1 and 3, 6d.; Dalmel- 

i m, No, 1, 1s. 1d.; No. 3, 6d.; Shotts, No. 3, 6d. 
he shipments of pig iron from Scotch ports for the week ending 
the 21st inst. amounted to 10,020 tons, showing an increase of 530 
over those of the corresponding week of 1876. The imports of 
Middlesbrough pigs at Grangemouth for the week were tons, 
or 50 tons more than in the corresponding week of last year. 

As compared with quite recent times, the manufactured iron 
trade is busy in most of its branches, though there is less work 
being turned out than a year ago. To this latter remark an excep- 
tion should be made in the case of bars, and also in that of cast- 
ings, both of which are being much more la:gely produced than 
they were in April, 1876, or at any succeeding time since then 
until now. Last week’s shipments of iron manufactured from the 
Clyde embraced £1785 worth of castings, and £2840 steel rails for 
Brisbane ; £1650 machinery, and £1000 bars for Sourabaza ; £4076 
castings, and £1330 machinery for Sydney ; £1145 bars for Mon- 
treal ; and for other places £1500 pipes and tubes, £1100 bars, and 
£1000 miscellaneous articles. 

The foreign demand for coals in the West of Scotland continues 
fair, but the Quebec fleet are now almost «ll supplied, and shipping 
at the ports may be expected to be rather quieter for at least a 
couple of months to come. All home wantsare promptly supplied, 
and there has been no pressure put upon coalmasters or Scaler 
likely to have the effect of improving the prices, in which no 
alteration of any q is noticed. For a couple of weeks 
the shipping trade in the eastern mining counties has been very 
good, and still continues so, there being a large coasting trade, and 
also a —— inquiry at some of the ports for the continental 
trade. The home department is dull, and prices for all sorts are 
unaltered. 

The reductions in the miners’ wages have now taken effect over 
the greater part of Lanarkshire and Ayrshire, without any serious 
dispute. Cases have occurred here and there of the men leaving 
their work for a few days, but they invariably return to the pits on, 
the masters’ terms. 

ting of the miners of East Lothian was held at Tranent 

















as would otherwise have been done in more cases than one. 
There is still some talk of blowing out a number of the furnaces 
on Tees-side, but it has not yet taken the form of action. It is 


on Saturday. Mr. Archibald Scott, who presided, stated the average 





wage throughout the county per day wasfrom 3s. to3s. 9d., the highest 
being at Prestongrange, and the lowest at Pencaitland, om the 





men had to work overtime to make up the 3s.aday, The wages 
were thus, he pointed out, now lower than in 1871, although the 
selling prices of coal were at present much higher than in the year 
mentioned. After the subject of the reduction had been fully dis- 
cussed, it was resolved that the miners take no action until a reply 
is received from the masters in answer to the-communication for- 
warded to them with reference to a conference, and that the men in 
each colliery appoint a deputation to wait on the employers for 
the purpose of having the price of supplies to them for consump- 
tion in their houses vedacsd, : 

the counties of Fife and Clackmannan the refusal of the coal- 
masters to meet a deputation 6f the miners with regard to the 
reduction of wages, which is now in operation, has given general 
dissatisfaction. Since the employers declined to confer on the 
subject, they have been waited upon individually, and pressed to 

e some modification of their terms ; but the answer they all 
returned to the men was that the reduction could not be with- 
drawn, and that it was impossible to agree to any compromise. 
Last night, Wednesday, a deputation from the Board of the Miners’ 
National Union was to visit Dunfermline to advise with the leaders 
of the miners as to what, if any, steps ought to be taken under 
the circumstances. 

Mr. Macdonald, M.P., is not at all satisfied with the answers of 
the Home Secretary with respect to the flooding of the Home 
Farm Colliery, near Hamilton, and the drowning of four miners, 
The hon. gentleman has advised that in every district the miners 
should at once write to the members that represent them in Par 
liament, calling upon them to ask the Government to iustitute an 
open inquiry in the town of Hamilton or Larkhall into the whole 
facts of the case. 

The shipwrights of the Glasgow shipbuilding yards have now 
been out on strike for nearly four weeks, for an advance of 1d. per 
hour on their wages. Many of the men have, it appears, foand 
employment elsewhere, as on Saturday last there were not more 
than sixty men on the roll receiving strike allowance, 

A body of riveters in the employment of the London and Glas- 
ow Engineering and Iron Shipbuilding Company struck work a 
ortnight ago, for an advance of 6d. on each 100 rivets, but they 

have now gone back to work, having obtained what they sought 
for. It is stated that at other yards on the Clyde the riveters 
have received advances varying from 5 to 10 per cent, 

Damage to the extent of £1000 was done by a fire which oceurred 
a few days ago in Messrs, J. and W. Nelson’s, Park Foundry, 
Kinning Park, Glasgow. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been more excitement at Cyfarthfa than I have known 
for a long time. Preceded by the Cyfarthfa band, a deputation of 
all the old workmen has waited upon Mr. Crawshay to express 
their thanks for his return, and their gratitutle for his recovery. 
His reply was friendly, but not satisfactory as regards future 
relations. He told them of the old and friendly feelings which once 
existed between the owner at Cyfarthfa and the men, but which 
unionism had long since sapped. With regard to the future, he 
held out no hopes for them except a company were to take the 
works, 

The total export of iron from Newport and Cardiff this week 
was a little under 3000 tons, principally to Harkness and Turkey. 
Small quantities of rails are also being sent to Baltic ports. ‘. 

In the Forest of Dean a further reduction of wages at Parkend 
Ironworks is announced. Recently the Great Western furnaces 
carried out a reduction of 5 per cent., and it is expected that this 
will be the extent of the reduction at Parkend. 

The Tydle Tin Works have been closed. 

Most of the orders held by the tin-plate manufacturers are 
running out, and further business is only to be done at marked 
reductions. Inquiries increase, but little is done. Unless a change 
sets in a reduction of wages will have to be enforced. 

It is nothing unusual now to chronicle the steppage of coal-pits. 
Last week No. 19 pit, belonging to the Ebbw Vale Company, was 
stopped, and nearly 200 hands thrown out of employment. A pit 
at . emt belonging to Messrs. Kenway, and the Yard Vein at 
Hirwain, worked until recently by the Aberdare Merthyr Coal 
Company, is also at a stand. One hundred men were employed 
there. Few, if any, coal companies are able at the present time 
to make a profit, and it has transpired that, even at Cyfarthfs, 
Mr. Crawshay loses on every ton that is sold. 

The past week has not been so marked as the previous for the 
output at the various collieries, as a great quantity of ‘that ex- 
ported was already at docks or sidings, Powells Duffryn, Gadlys, 
and Yegnborwern, are reported as slack. Dowlais, Aberdare, and 
Plymouth, Lletty Shenken, and Bwilfa, on the contrary, have 
been turning out large quantities. The total coal exported from 
Wales during the week was 111,904 tons, No. 4ft. steam and 
Rhondda No. 3 figuring most in demand. This No. 3 Rhondda is 
becoming comparatively scarce, and prices are well sustained. The 

otations for special coals at Cardiff this week were as follows :— 
Rhondda No. 3, 9s. 6d.; Llantwit, 11s.; Little Rock and Rock 
Levels, 8s. 9d. to 9s. 3d., f.o.b. Through-and-through is quoted 
at 8s. at port; small bituminous, 5s.; and small steam, 2s. to 
2s. 6d, at pit. 

There was a meeting of the South Wales and Monmouthshire 
Coalowners’ Association on Tuesday, at Cardiff, but no business of 
any special importance transpired. 

Considerable feeling has been aroused in.the neighbourhood of 
Aberdare during the last day or two, consequent upon a notice 
having been posted at Powell Duffryn offices to the effect that, 
instead of the nine hours a day system which has hitherto existed, 
the nailers and daymen employed by the company would have te 
return to the old system of 1871, namely, to work from seven in 
the morning till six in the evening on Mondays, from six to four 
on Saturdays, and from six to six every other day in the week. 
Some of the men have struck against this, and a strike of the 
whole of the men is feared. 

There is a threatened strike in the Cardiff building trade. 

Rhymney Ironworks sent off this week a large quantity of rails 
to Sandswall, and Tredegar Company 1000 tons te Verkeback. 

The Swansea tin-plate makers continue more active than others. 
Jones and Brothers sent 125 tons to the Lorient, and Phillips and 
Rees 25 tons, : 








A JAPANESE CORVETTE.—On Tuesday week a corvette, built 
from the designs and under the supervision of Mr. E. J.. Reed, M.P., 
was launched at Hull by Earie’s Shipbuilding.and Engineering 
Company, in the presence of several mewbers of the Japanese 
Legation, the vessel having been built for the Japanese Govern- 
ment. There were also present Sir Spencer Robinson, Mr. E. J. 
Reed, M.P., the Mayor of Hull, and several ladies and gentlemen. 
The vessel was named the Kongo, , Mrs. Lane, wife of the 
English Secretary of the Legation. The Kon-go is a composite 
corvette, but her engines, boilers, and magazines are protected 
a belt of armour 44in. thick. The Kon-go is the first vessel of 
her class which has been so protected. She will be supplied with 
engines, also constructed by Earle’s Company, which will work up 
to 2500-horse power, and the contract speed is thirteen knots. She 
will be barque-rigged, and her spread of plain canvas will be 
12,000 — yards, her total area of sails being 17,000 square 
yards. er armament will consist of twelve Krupp guns, some of 
them capable of throwing steel shells of 1421b. One of these 
guns is p ona “racer” in the stern, and it can be trained 
either to fire direct astern, broadside, or forward of the beam. In 
like manner her forward guns are so placed as to fire right ahead 
in a line with the keel, broadside, or abaft the beam. Before 
leaving Hull the Jap visitors inspected the docks and paid a 
visit to the steamer Bessemer, lying in the Albert Dock, 
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PRICES CURRENT OF [RON AND STEEL. 


Tas following prices are ame qournatl ap tm oan, heb % hae Re 
many cases ra oe different 
terms for special contracts. It is obviously tenpeeet je to apecify these cases 


borne in mind that in 





and terms, or to give more than the market quotations and maxers’ ! 
prices. Readers should also refer to our correspondents’ letters. ; 
PIG IRON AND PUDDLED BABS. 
ScoTLanD— £a4a 2s. 
G.mb.—No.1.. « «- 215 6 Queene - 8 0 
No. 3 ee eo 212 6 - 03 ew. 215 
Gartsherrie—No.1 .. 8 3 6| Eglinton— a1 xe ee 217 
No. 8 ee 215 6 No.8 .. oe 23138 
Coltness—-No.1 .. «. 3 7 6} Dalmellington—No.1.. 2 16 
No.3 «ec - 216 0 No.3... 213 
Senate. 1 ee 2.19 6 At 
OS e. 215 6 
Langloun—No.i.. .. 8 3 9 my) ghia 
0.3. e 215 6 ~ ° 
ss . & Do., specially sel 310 
aiken FE! At Grangemouth. 
Monkland—No.1.. .. 216 0 Shottse—No.1.. .. .« 8 1 
_ oo of 212 6 No.3... 2 o 216 
Chapelhill—No.1.. .. 216 0 t Lei! 
No.8... .. © © 0| Kinneil—No. 1 — 16 
Clyde & Quarter—No.1 216 0 Ho.8 . « 312 
No.8 212 6 At Bo’ness. 
The above at Glasgow, CLEVELAND—Prices at works— 
deli Be} 2 6” da es Os : : 
O. 2.2 ce oe ce os 
Gomme dT is 0] Bos ow 2 2 
At Broomiclaw. De glee aH 
Calder—No. 1 .. Re SY RS ea Te 
oe oe 215 0 White --- oo - = © 
At Port Dundas. Thornaby... «+ -+ «- 216 
£eaa £84 
Wates—No. 2, f.0.b., Newport.. oe ew 27 6t00 00 
Forge (at works) *° ee 212 6to8 0 0 
Common pig (at works) ee eo 2 2 6t0o0 0 0 
Best native ore (at works) . 215 0t0.0 0 0 
ee, delivered in Aberdare. 
Dersysaire.—No. 1, at She ee wo 3 6to217 6 
No. 3.. 27 6to21l 0 
Lawcasume, delivered in Manchester.—No. 8 216 Oto217 0 
ee = ze 4 No.4 214 0to215 6 
K. H. Messelmoun .. ee oe - 510 0t00 0 0 


Messrs. a sam & Co.'s Stockton net oor (on trucks) are—No. 


£2 9s. 0d.; No. 3, i+ 5s. Od.; No. 4 Forge, £2 4s.; “Thornaby” No. 
Forge, £2 iés. Od. ‘net cash. 
HeEmatire, at oan 4 d > for peepee. 
Millom “‘ Bessemer”—No. 1 .. a eo 812 6 
_No. 2 oe oe o ee « 810 0 
_ 8 ae ee ee oe - 8 : 6 
Ordinary No. 3 .. oe o oe - 8 6 
No. 4 «. ee e oe o 8 7 6 
No. 5 «. ee ~ oe eo. 87 6 
Mottled ee ee ee ee ee oe o- 000 
ite . oe oe o oe wo 9000 
Maryport Hematite-No.1 .. - . * e- 810 0 
No. 2 oe oe oo ee o 8&8 76 
No.3 .. ee oe - 850 
No.4 « oe oe o- - 8 5 0 
No.5 .. oe ee o. eo 8 5 0 
Mottled and white . ee ee o ee eo 8 5 6 
“* Bessemer "—No. 1 oe . ee ee eo 810 0 
No. 2 oe ae ee - oe. 876 
No. 3 ee ee ee ee - 850 
Puddled Bar— 
Waves.—At works - oe ee - £5 5 Oto 510 6 
CLEVELAND o 410 Oto 412 0 
Pearson and Knowles Ceal and Iron Co .. 55 Oto 5 7 0 
MANUFACTURED IRON. 
Ship Pilates— 
Pearson & Know es Co. reas brent 7 - 910 0 
Guascow, f.0 b. ee ee «- £7 0d.to8 5 0 
Wares—At works .. o oe eo = rs id. to0 0 0 
Mupp.essro’, at works 5s. Od. to7 10 0 
Fox, Heap, & Co. (at works, cash less areal 
Ship or bridge plates (A oe oe ee e o V¥E6®0 
A 7 a6 
Mast plates ( “__) ee eg ey 
Boiler Plates— 
“ WaRRincTon,” to 5 cwt. each plate os ee e 910 0 
Do. best best oe oe o° . ee «+ 1010 0 
Do. treble best 1210 0 
per cent. discount for cash. The Pearson and Knowles Co.’s prices 
of iron include delivery at station in Liverpool, Manchester, or 


in lots of not less than 2 tons, or free alongside at Liverpool 


Warrington, 
in lots of 10 tons and upwards. 
Bow xixe & Low Moor, terms in each case 2} dis. for cash in 
ment of monthly accounts, or 14 per cent. dis. for cash in 
fie of three months’ bill. The Bowling Iron Co., Limited, and 
the Low Moor Co. deliver in London at 10s. ; Liverpool, 78. 6d.; 
£6 


and Hull, 5s per ton extra. a 
Under 2jcwt.each .. “. . o percwt.- 1 ri 0 
2: cwt.andunder3 cwt oe a oe ot BBO 
8 cwt. ” Shewt. a oe o o ei £3 
34 cwt. a 4 cwt. oo -e a a eo. 190 
4 cwt. ae 5 cwt. o o. ee ° ee 112 0 
5Scwt 4, an” a ae! ns nt os ES 
6 cwt , Va es Jamie os Dee 
7 ewt. and upwards ee 210 


Plates 6ft. wide, Os. per cwt. extra. Hammerea and 
chequered plates, and all plates differing from a square form or regular 


taper, extra per cwt. 2s. 
Taytor Bros” boiler plates 6d. per cwt. less; their terms as 


Low Moor. 
“ Moxmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 1010 0 
82 superficial feet, per ton at works od oo 
Best best na oo oo ee o « 1110 0 
Best best best, to4cwt. .. o ee ee o- 1310 0 
Special, to 3 cwt - 177 00 
~~ extras for overweight, sketches, &c. 
Barrows & So 
B.B.H. Bloomfield plates .. oo oe ee - 1100 
1 Best - ~ ~- ve - 12 00 
‘ Best best pistes ee *- os o - 1300 
CLEVELAND -* oo « £8 58.to 810 0 
Fox, Heap, & Co. (at works, cash less 24)— 
Boiler shell plates (,,* ep eer’ ee 
Flanging plates dati? reer ee 
Do., special quality Aaa) oe oe - 10 5 0 
Wares, -<.* “eer oe oe oe eo 8 6 0 
Gascow, f.0.b. « £8 Os. to 810 0 
Angle Iron— 

Bow txc & Low Moor (terms as above).. perewt. £8. 42 
L and T iron, not exceeding ten united inches .. - 140 
For each additional inch extra per cwt., 1s. 

“* WaRRINGTON ”—less 2} per cent. for cash—from 1 800 

by 1 by } to 3} by 34, perton .. ee 
Best beiis: do., per ton oe « 810 0 
Geneesace ess 2} discount) per ton oo eo 700 
Best oe oe eo eo. 8 00 
Best best boiler oe 910 0 
“ Monmoor” (at - “Saas up to eight ‘united inches 9 5 0 
Best oe oe oe - 105 0 
Best best de. o- 1150 
T-iron, as above, “10s. extra. 
APSR AEE = PA. Ee. 9in., 10s. extra. 
~ 9in. to 10m. 20s. extra. 
CLEVELAND . - £15to 700 
Eart or DUDLEY (terms as below) :— 
“ Round Oak,” nace <page ll 0 0 
” ” ” ” hed 1210 0 
“6 > a Tele ae, cae: 2 
Guascew, f.0.b. .. - ~ «eo oe £7 O8. to 710 0 
ABERDARE os oo oo o ~ 70 to 000 
Bar Iron— 
Bow.inc & Low Moor, & Tay.or Bros. Pen 90 ans. 
per c’ £804. 
ge ree 2 ae ae o o eo 100 
» 34 to 5 ewt. ce ee oe oo eo. 110 
De 5cwt.andupwards . oe ory oe eo 130 


ooo caccoo™ 


oo of 


oooooeco 











Flats—ljin. by gin. and upwards.. ee oe 
» under jin. thick tojin. .. ee ory ee 
»  under}in tojin .. ee . oo ~ 

under fin. 


For each }in. less than 1jin. wide extra, 10s. per ton. 


Squares—}in. and upwards oe ee TY os 


” 7- ~ oe ee oe 


» — 5-1din. ee ee ee 
~ 


R d 4 
= oy ond tm. Sle pear ag pha 
»  7-16in. and gin. 


» 5-16in. oe oe oe o o oe 





Rivet, prices as above. Chain iron, 28 : ‘and best bars an. 


extra 3s. wee cwt. 
** Monmoor,” at the works, per 
Bars, tin. to 3in. load dl cash, tetetth: flat .. 


Best best » ” a 
Rivet ay usual sizes... a ee oo ee 
Best best .. oo ee se 2 o ee 
GLAscow, fob. . os a os &7 0s. to 

Barrows & Sons, ‘at works, per oom short : 
B.B.H. bars es oe o ory 
x best angle iron .. o 


Ear. or Dup.ey, 2} dis., f.0.b., at Round “Oak— 
* Round Oak,” 


rounds’ up to Sin. . ee oe ee 
Single best 6. . 
Double ,, ee o- 


” ” ” 

” ” ” 

- - . er * ee oe 
Rivet iron—Single best .. ° ee e o 
Treble ,, ee ory 


Wates, at College Works, Cardiff—Coke bien, best ae 


Merchant Bars— 
“* WARRINGTON ” (2) dis. for cash) per ton, ae pe A prices 


Flats, from lin. to 6in. wide by jin. thick and ae 


ee Sie, See ° oe 
. treble best . ee 
eed. @ Co., f.0.b. (2h dis. for cash), per ton— 

Crown quality” “ ee oe ee ee 
Best ee . a oo oe oe oe 
Rivet iron .. se a a o 
— quality, “temty" ee oy oe oe ee 
=o oo oe ee - ee 

Dost best 


oe e 10 
Detail specifications from warehouse 10s. per ton extra. 
Sheet— 


“*Monmoor,” to 8ft. by 3ft. 20 w.g., per eecguaeiaeai 
Do., best .. oe oe oe ee oe 
Do.. best best ee oe oe ee ee o- 

Barrows & Sons— 

B.B.H we ° oe oe o ee oo oe 
. ee oe ee ee oe oe 
ee best de.. oe eo oe - ~ 

E. P.'& W. BaLpwin, at works: 


“Severn "—Singles to 20 Wg. oe ory 

“Wilden” ,, om 1a je mo oe ee o 
i “< - BB “s ee ee ee 
‘i 4 “BBB a oe oe 
we io ie "again ee oe . 


Doubles to 24 w.g., 308.: 
Charcoal Tin— Best “ E P and WB” IC per box.. 


“Unicorn” IC oe o oe or 
“Wilden ” IC oe eo ee - 
“Arley Crown” .. ee ee oe 
Coke Tin—“ Stour” oe oe eo 


Pearson & Know es Co. (eexmes as above)}— 
pad Singles, to 20 w.g. .. oe per ton 

Best, 10s.; best best, 30s. per ton extra. 

CrowTHeER Bros. & Morcan (at works)— 

Coke Tin—Singles, to 20w.g.,to 12Uin. by 36in, p. cwt. 
Doubles, to 24 w.g., to 96in. by 36in. . 
Trebles, to 26 w.g., to 84in. by 33in... 
Charcoal Tin—Singles & best singies,as above 1 
Doubles aud best doubles ee 32 
Trebles and best trebles .. ao 3 


Leai and Terne Coated Sheets— 
- W.G. 


19 0 
10 
3 0 


. No. 3 
Not exceeding +l Terne 


Singles to 20if. 1°0in X36in. } 19s, 22s 258 
Doublesto2tin. 9%6in.x<36in. P ‘ 2 
Lattens to2éin. 8tin. x 33in. 2is. 24s. 27s. 


Josepx Tusy, Ashton Mills, Bristol, delivered in London— 
2s 


Singles, export quality .. ee o ee oe 
Doubles .. - - o- - -- oe ory 
Trebles 


Singles, for galvanising and “corrugating ee 


Wa.es—Treforest Tin-plate Works— 


Coked tin (at Cardiff), i¥s. ud. to 19s. 6d. at + ae ik 
Lydney : Charcoal tin, IC .. - £1 6 to 
‘erne oe. oo o ee 1 H 0 to 
Coke tin .. oe. oe « 1 0 6 to 
Swansea *e oe ee «- O17 6 to 
Gadly’s Aberdare coke ee ee «- 019 3 to 
Morriston (at works) oe os eo O18 6 to 

Engine Iron— 


Krexstaci Force Co. (from cold blast, pig, refined, and i 
Plain bars, rolled, viz. : er to! 


bh 
“a 


Rounds, from in. to 6in. diameter .. «. 20 
Squares, from jin. to 5in. « 20 
Drawn hammered bars, as above, per ton extra 1 
Rivet iron oe o eo 20 
Angle iron, ldin. to 4in. . 20 
Forgings—Plain shafts under 5 ewt. to 10 owt. 20 
” 20 cwt. to 40 cwt. 26 

Plain shafts, above 50” cwt., prices EES ' to weight an 
Piston rods, under 5cwt. ° ee 22 
a x Wowk wo  « oo & 


20 ewt. e- oe 30 
Cranks, under 5 cwt. to 10 ewt. oe eo 27 
of ~ 15 ewt. to 20 cwt. oe oo 34 
Crossheads, 5 cwt. to l0cwt. .. oe ee 26 


Wire— 


belepang —*4~ & Iron Co., delivered in Liverpool. 

Ww drawn killed telegra hh wire, in long 

Best best bed. perton £ 8. 
0 


WwW lengths, — 
Oto 6 oe oe oe 
Tt 8 os on < 
And rising with gauge to £20 10s. 


Best annealed drawn fencing, No. 0 to 6 per ton 
No. 7 to 8 e- 1110 0 to 12 


And rising with gauge to £14 15s. for No. 10. 
Dipping in boiled oil 5s. per ton extra. 
Best galvanised do, from No 6 to8.. 
Tae Pearson & Know es Co. 
Crown 


wiw Fencing, Nos. 0to4,B.W.G. .. e 


Ryiaxps Brorners—Prices of iron wire, &., delivered free in 


Liverpool : 
Best 7? iron wire, bright or annealed— 


Per Yundle of 63 me v, 0 7/3 i 7/9 8/3 
Nos. 


o 6. 


7. 9% 10. 
Per bundle of 63 1» wo 9/6 10/0 10/9 11/6 
Nos. 1 6. 17. 


14, 15. 
Per bundle of 60 Ib. 140 15) 16/0 


Best best we, icilled ciliata tel hh wire 


legrap G 
mile lengths to No. 9 inclusive with Rylands’ Patent Joint)— 
ee 5 


Nos. Oto 9 ee £16 10 0 to £18 


Nos. 10 to 12 *e «- 19 0 Oto 2010 0 


Welt Rete-Giemew, Lab. oo) eRow 


8 
CLEVELAND .. oo oe oo $15 


Nails— 


Warirecross Wire & Iron Co. 
Bay noe Ta ee ° pa = 112 > i 


15 16 
14/0 14/9 15/6 16/8 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 29 
do ado 15/6 age 31, a1, ik aw sia, a0 aH 38/0 2) 
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years, 16,105, ‘Total from th 


Bails—Gascow, f.0.b. oe ee ee eo 7 
CLEVELAND ee oe oo 6 
Sasi Iron Com 7 wo 5 

o.b. Newport. 
At Aberdare ha Merthyr (Daven-port) 6 
For en sidings (works) ., 5 
Bridge to 80 Lb. pr. 4 (at works) 6 
Fishplates (at works), any section .. 6 
Old and D H flange rails (at works) .. 8 

Railway Chairs—G.ascow, f.0.b, er Ta | 

Pipes—GLasoow, f.o.b. ee se ee wo 6 

Hoops—Perarsen & KNow.es—- 

Best coopers’ hoops oe ee o « 8 
Baling » . ee oe o 8 
Stecl eal oe oe ee « lil 
STEEL. 
Suerriscp—At works— £ad 
Pp ee ee oe ee 18 0 0 

Ordinary cast rods Ty oe oe o 1400 

Fair average steel ee oe ee eo 24 00 
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PRICES CURRENT OF MISCELLANEOUS METALS. 


£4 
or) oe oka 69 0 0 7 10 


B.8. ingots oe ee - oe 77 00 78 0 

Tough cakes or bars .. os ee oe ~ ee 77 0 
Tin— 

RP aha pr ta are S32 

British .. oe oe oe oT oe 7210 0 7510 
Lead— 

Sas Rage soft pig .. oe oe ee 6822015 0 21 5 
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a a, ae ee rors | 
Quicksilver .. ee ee «  perbottle . 7 5 
Phosphor Bronze—Bearing metal per ton - 112 0 

Other alloys £120 to m4 0 


Castings according to pattern and quantity. 


Muntz’s Metal—Prices nominal. 


Zinc Sheets, for paper glazing (polished), G. Daum, London. — 
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1st quality (per cwt.), from oe ee ee oe 41s, to 47a, 
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For Engravers ee a ee oe ee e+ 878. 
PRICES CURRENT OF COAL, COKE, OIL, &c. 
Coke— £84 £8.d. " a2 
Cleveland,at works9 9 9..0 11 0 Wales, through .. 59 .0 
Derbyshire 000.0 00 Steam(less 2}).. 6 0..0 
PR mene 0106..1100 Huuse .. o 0 80 0 
als Small steam .. 20..0 
South Durkin <0 5 6..0 106 Oils, tun—Lard .. 57 0 0..0 
pr a Seal, pale.. .. 3410 0.. 0 
Best (at pits).. 0110..0 00 Brown .. «81 00..31 
Converting .. 9 76..0 86 Linseed 15 0 .30 
Slack - ef © 00..0 00 Palm put : 0 0..36 
OGiosd porte 0 70..0 80 aepeent wagins.. @ Rey 
ton 7 0.. 
Man”. 0 60..0 70 fone nae fo 00.88 
Splint, ,, 0 70..0 76 rown .. «. 33 00..3650 
Smithy .. .. 0119 .0126 Sperm -» » 8 00..8500 
Lancashire (Wigan pit prices)— hale, South) 0 0..8 
Arle s+ 0 96..0 106 Sea, pale ..f +85 00 
Pemberton 4ft. 0 86 0 90 Brown .. .. 31 00..0 00 
Furnace coal.. 0 66..0 76 E. L. Fish 25 00 200 
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ye ee eh » pte oh 
it or: oo 3 . eters ur 
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SouTH KENSINGTON MuseuM.—Visitors during the week ending 
April 21st:—On Monday, Tuesday, and Saturday, 
10a.m. to 10 p.m., Museum, 9541; mercantile marine building 
materials, and other collections, 1659. On Wednesday, Thaawlag, 
and Friday, admission 6d., from 10 a.m. to 6 he, Sa 
2236; mercantile marine, building materials, and other collections, 
138. Total, 13,574. Average o ding week in former 
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e opening of the Museum, 16,221,613. 
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THE DISPOSAL mt id SEWAGE. 
o. I, 
A creat deal has been written concerning the disposal 


of sewage from cities ; very little information exists, in a | not limit ourselves to the contents of the report, but shall Commissioners say :—“The Edin 


compact form, respecting the results actually obtained from 
the application of different systems of disposing of 
sewage to small towns. We propose to supply the want ina 
series of papers, which will show very concisely what has 
been and is being done in this direction. 

The Public Health Act of 1875, and the Rivers Pollu- 
tion Prevention Act of 1876, have given fresh impetus to 
all that is associated with the question of town drainage. 
The former statute almost provokes a smile at its facile 
division of England and Wales into “ urban” and “ rural” 
sanitary districts, with the ne consequence that 
the Town Councils, Local Boards of Health, Improvement 
Act Commissioners, and Boards of Guardians, are hence- 
forth installed under the stiff and monotonous titles of 
“urban” and “rural” sanitary authorities. But the Act 
of 1875 has the merit of simplifying the local machinery, 
and distinctly providing a sanitary authority for every 
inch of ground; while the Act of 1876 casts its mantle over 
the rivers, and seeks to protect the stream from pollution. 

The division of the kingdom into urban and rural 
sanitary districts is suggestive of the fact that the multi- 


lication, as well as the individual growth, of the towns | 


much to do with the necessity which now exists for 
further sanitary improvement. The growth of the large 
towns is often referred 
to; but the increase in 
the number of towns 
is less frequently men- 
tioned. In the former 
instance we see what 
is termed the sewage 
difficulty on the grand- 
est scale; but while 
the volume of sewage 
cast forth from a large 
town is startling in its 
magnitude, the same 
difficulty on a smaller 
scale extends itself 
more and more every 
year by the rapid 
multiplication of the 
smaller towns. In 186i 
there were in England 
(including Wales) 75 
towns, with a popula- 
tion exceeding 20,000. 
In 1871 the number 
had become 103. This 
was a magnificent 
growth ; but there is 
no less significance in 
the fact that during 
the same period the 
towns with a popula- 
tion of 20,000 and 
less, down to 2000, in- 
creased from 458 to 
696. Thus, the in- 
crease in the larger 
towns was 28, but the 
increase in the smaller 
was 238. In 1861 the 
towns with a popula- 
tion between 2000 and 
5000 were 228, whereas 
in 1871 they were 358. 
In like manner the 
towns between 5000 
and 10,000 rose from 
152 to 220, and those 
between 10,000 and 
20,000 from 78 to 118. 
The addition to the 
number of the larger 
towns in the several 
groups was naturally 
much less. Towns with 
a population between 
20,000 and 50,000 rose 
from 46 to 69, and 
those between 50,060 
and 100,000 from 17 to 21. Above this limit the 
numbers at the two dates were respectively 12 and 13, 
showing an increase of only 1. Thus, for a gain of one 
town with a population exceeding 100,000 we fowe a gain 
of 265 towns in the lower grades, of which 238 occur 
among the towns between 2000 and 20,000. Taking the 
towns having a population between 2000 and 10,000, the 
increase in number is from 380 to 578, or a gain of 198. 

From inquiries which have been addressed to us, it is 
evident that the local authorities in towns of moderate 
size are much perplexed as to the best mode of dealing 
with the sewage of their several localities. In some cases 
actual operations have been commenced, and schemes have 
been carried out, from which other towns less advanced in 
the question may gather some useful examples. We now 
propose to look at some of the results which have been 
obtained, with a view to ascertain their value and to dis- 
seminate a knowledge of useful facts. 

The Local Government Board not long ago sent out a 
committee, with a sort of roving commission, to inquire 
into the practical efficiency of the chief systems of sewage 
disposal actually in operation, and for which loans had 
been sanctioned by the department. The committee was 
numerically small; it consisted of Mr. Robert Raw- 
linson, C.B., and Mr. Clare Sewell Read, M.P., assisted b: 
Mr. T. J. Smith, the ex-secretary of the late Rivers Pol- 
lution Commission. The information obtained by these 
= and embodied in their report to the Local 

vernment Board, is among the latest that is available. 
We therefore propose to examine the facts and opinions 
thus promulgated, especially as the report is intended to 


im 
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be an answer to the inquiries addressed to the department 
| by the local authorities as to the best method of dealin 
| with the sewage of towns. At the same time we sh 


use such other information as we may be able to command. 


As might be expected, the foregoing committee report | 


decidedly in favour of sewage irrigation. At the same 


time, they candidly admit that the disposal of sewage by | 


this method is not in all cases practicable, and that there- 
| fore other modes of dealing with sewage “must be 
allowed.” As the irrigation method thus has the preference, 
| we proceed in the first instance to consider how far it has 
| succeeded. The committee say :—“ The application of 
| town sewage to land is shown in this report to be the 
| cheapest mode of disposing of it.” So far as annual cost 


| is concerned, Wrexham appears to be the most favoured ; | 


| but, on the other hand, there is no prospective freehold, 
| the land employed for the purpose being leased by the Cor- 
| poration and sub-let to Colonel Jones. As the Corporation 
| pay only £320 a year for the 84 acres, and receive £350 
|a year rent from Colonel Jones, it may be said that the 
local authorities get £30 a year for their sewage, being 
about ,);th of a penny per ton. Colonel Jones, it is said, 
“considers that the sewage ought to be given.” He has 


| laid down 1215 lineal yards of 12in. pipe carriers, at a cost 
ot about £152, and altogether has invested £700 in his 
sewage farm. In addition to the land leased from the 
Corporation Colonel Jones rents other land, amounting to 





| 20 acres, for which he pays £40 per annum. The sewage 
is applied to 86 acres, being therefore only two acres more 
than the area of the Corporation land. The population 
being 10,000, there are thus 116 persons for each acre of 





| water-closets 1200, and the rateable value of the district 
£32,000. The main sewerage works cost a little over 
£11,000. 'The dry weather sewage is about 300,000 gallons 
per day. In wet weather the sewage passed to the farm 
is about 500,000 gallons per day, the flood-water goin 
into the river. The sewage has been applied to the lan 
for about six years, and Colonel Jones ee worked it for 
about four years. The land is open, being a subsoil of 
sand and gravel, and about five acres are under sewage at 
one time. It is an important fact in the item of cost that 
the sewage flows on to the land by gravitation, so that 
there are no pumping expenses. Tanks are used during 
a great part of the year to extract the sludge, which sells 
at 1s. 6d. per ton. 

The committee of the Local Government Board say :— 
“The only instance in which town sewage irrigation is a 


washed and blown from the adjoining estuary, has been 
and has produced an enormous quantity of coarse fo 

of the Craigentinny Meadows at the depth of a foot is 
said to be as bright and clear as that upon the adjoining 


sea-shore. But the quantity of sewage is out of all pro- 
portion to the area, and although the subsoil is thus clean, 





MACHINE,—{ For description see page 304.) 


| the sewage farm. The houses in Wrexham are 2000, the | 


decided financial success is that of the Craigentinny | 
Meadows at Edinburgh.” There a deposit of sea sand, | 


deluged with crude sewage for a long series of years, | 


chiefly luxuriant couch-grass. It is singular that the sand | 


the effluent water is not satisfactory. The Rivers Pollu- 
| tion Commissioners have reported that the sewage goes on 
| to these meadows at the rate of 350 people per acre. The 

tergh experience is 
rather one of agricultural profit from the use of sewage 
than of that perfect abatement of its waste and nuisance, 
which, in the interest of rivers, we desire to see.” The 
report of the recent committee shows that 250 statute 
acres at Craigentinny yielded in one year crops of grass 
which realised £7500. The expenditure consisted of the 
w: of three watermen in summer and one in winter, 
and the cost of cleaning out the carriers, or in all £180. 
The rent of the land is estimated at £2 per acre, which is 
|far above its agricultural value without the sewage. 
Making these two charges, the balance shows a clear pro- 
fit for the year of £6820. But this scarcely represents a 
value of one halfpenny per ton on the sewage ; though, on 
the other hand, it must be allowed that the sewage is 
greatly in excess of the quantity required for the crops— 
no less than 2,500,000 gallons, or 11,161 tons, being sent 
on to 250 acres every twenty-four hours, or at the rate of 
more than 44 tons per acre. This exceeds 16,000 tons per 
acre per annum, the liquid being about equal to a rainfall 
of 160 inches in the year. The crops, it will be observed, 
realised £30 per acre. On analysis the soil was found to 
contain only 14 per cent. of organic matter, and this con- 
sisted mainly of roots and vegetable fibres, derived from 
the crops. The results, therefore, have some resemblance 
to the feat of growing 
mustard and cress on 
a piece of flannel. 

Craigentinny is use- 
ful as an example of an 
extreme case. It is 
remarkable that al- 
though the financial 
results are so ex- 
tremely good, they 
might apparently be 
made still more so if a 
larger area were avail- 
able. The Committee 
themselves say: “The 
area of the meadows 
under irrigation is not 
sufficient to utilise the 
whole of the sewage 
brought down by the 
‘Foul Burn, © conse- 
quently a greater ex- 
tent of crop might be 
obtained if the sewage 
could be applied to 
other portions of the 
farm, or to the adjoin- 
ing lands.” 

Banbury affords an 
interesting example of 
sewage irrigation, 
though it is somewhat 
difficult to unravel the 
complications of the 
official reports. To 
avoid errors, we must 
needs take our start 
from the first report of 
the Rivers Pollution 
Commissioners ap- 
pointed in 1869. Here 
we find it stated in 
respect to Banbury 
that the sewage of 
about 11,000 people 
was being drained into 
tanks at the outfall 
works, and driven 
through a 12in. pipe 
by means of steam 
power, a mile or more 
to the upper end of a 
farm of 136 acres, a 
lease of which had 
been taken for twenty- 
one years at a rent 
of £4 10s. per acre. 
These figures relate 
to the years 1868-69. The quantity of sewage thus 
applied amounted to about 300,000 gallons per day, or 
4000 tons per acre per annum over that part of the farm 
which was under irrigation. The sewage underwent 
partial deposition in tanks from which the pumps lifted 
it; the mud and scum being afterwards mixed with the 
street sweepings and other town refuse. Some 2000 tons 
of this compost were sold in one year, for which about 
£100 was received. The effect of the sewage farm was to 
rescue the river Cherwell from the filthy state formerly 
| complained of, and which had given rise to proceedings in 
| Chancery against the local authorities. The farm was 
|for the most part a very stiff soil, and at the date 
| thus referred to was not in good condition for sewage 
| irrigation. The Banbury sewage, owing to a deficient 
| water supply, was sometimes much above the average 
| strength, and consequently its efficient cleansing was occa- 


sionally a difficult operation. Nevertheless, the analyses — 


| of the effluent water were “by no means unsatisfactory,” 
| and showed a progressive improvement. An account for 
the year ending Lady-day, 1869, showed receipts £1280, 
and payments £1190, leaving a profit of £90 on the farm. 
Against this was an instalment of principal and interest 
| in respect of a loan of £4000, borrowed to carry out the 
irrigation works, which made a charge of £250. 

Our next step in reference to Banbury gives us an 
| account of receipts and expenditure for 1875, as furnished 
| in the report of the Local Government Board Committee. 
| These show recsipts to the extent of £1451, obtained by 
| the sale of the .roduce from 132 acres, the remaining six 
‘ acres being used for roads, &c. The expenditure, including 
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£622 for rent, and £147 for coal, amounted to £1280. 
The population of Banbury at this later date is given as 
12,000, and the rateable value as £34,104, the number of 
the houses being 3485, the water-closets 2485, and the 
mean daily flow of sewage about 320,000 gallons. The 
cost of the tanks and buildings was £1500, and of the 
pumping station, the rising main, and laying out 
the farm, £4000, thus making £5500. On this 
sum, as capital, 6 per cent. is calculated to repay 
principal and interest, making a charge on the year of 
£330. Adding this to the £1280 already specified under 
the head of expenditure for 1875, there appears £1610 as 
the cost for the year. The produce of the farm being 
£1451, this leaves a deficiency of £159, equal to 3d. per 
head of the population, or about 1d. in the pound in the 
rateable value of the town. When the capital of £5500 
is paid off, the annual payment of £330 will cease, and the 
rates will be relieved to the extent of about 2}d. in the pound 
on the present rateable value. This will therefore create 
a balance on the right side. But it will be observed that 
this does not redeem the farm, for which rent would still 
have to be paid. Here, however, we have to refer to 
another statement by the Committee, whereby we are 





informed that the Banbury Local Board some time ago 
received sanction to purchase the farm of 138 acres, and 
an additional area of 100 acres, making together 238 acres, 
costing the sum of £23,400, This would seem to infer 
that the former area, which the later report tells us consisted 
of a stiff-loam upon a clay subsoil, was insufficient. Yet 
the Rivers Pollution Commissioners in 1869 seemed to 
think that the Banbury farm of 136 acres was sufficient 
for ap population of 11,000, with 300,000 gallons of sewage 


The storage in the tanks at the Banbury pumping sta- 
tion is equal to eight hours’ flow of sewage. These tanks | 
are cleaned out every six weeks, and the refuse mixed with | 
the dry house ashes and street sweepings: This, however, 
can no longer be sold, and the authorities are glad to 
give itaway. At one time, when trying to sell the com- 
post, they had a stock on hand of nearly 2000 tons. Some 
of the statistics we have quoted make it appear that the 
town is not thoroughly water-closeted, though we rather | 
suspect that the figures have not been brought down to a 
very recent date. It is further stated that the rainfall on 
the roofs of the houses and the surface of the streets flows 
into the sewers, and thence to the outfall, whence it is 
pumped in the general volume of the sewage to the farm, 
except when the fall of rain is exceptionally heavy, in 
which case there is a storm outlet iato the Cherwell. The | 
sewers are descri as being ventilated partially and 
imperfectly by down spouts from the roofs of the houses, 
and also by a few grids on the surface of the streets. The 
cost of the main sewers was £6400. The population is dis- 
tributed over an area of 3920 acres. 

Bedford has a population of 18,000, ocupying an area of | 
2200 acres. The rateable value of the district is £65,000. 
Tke houses are 3500, and the water-closets 3000. The 
daily mean flow of sewage is 700,000 gallons, equal to 
39 gallons per head of the population. But of this volume 
2s many as 300,000 gallons consist of land water derived 
from the gravel subsoil. The main sewers cost £19,000. 
There are no privies, so that this may be fairly designated 
a water-closet town. The old sewers are used as surface 
and storm water conduits, and these have three outlets 
into the river Ouse. The whole of the sewage proper is 
intercepted from the river by the new sewers, and gravi- | 
tates to a point at Newnham, about a mile from the town, | 
where it flows into a sewage well, and is thence pumped 
on to 155 acres of land, a small portion of which is the 
property of the Corporation. The larger portion of the 
farm is leased. The soil isa rich loam with a gravelly | 
subsoil, and the surface has been specially laid out for | 
irrigation. The permauent carriers are stoneware pipes, | 
with side junctions at proper intervals for regulating the 
flow of sewage on to the plots of land required to be 
irrigated. The main outfali sewer is 5ft. 3in. by 3ft. 9in. 
in sectional area, and is three-quarters of a mile long. 
It is laid at a gradient of 1 im 3520, and serves 
as a storage tank. The sewage well at the pumping 
station is of small capacity, and, to protect the pumps from 
being choked, the suction pipe is shielded with iron 
screens, which intersect the coarser matters. The outfall 
sewer is cleaned out occasionally. The deposit is said to 
be little more than detritus, and this is carted away. The 
cost of preparing the land, constructing carriers, erecting 
the pumping station, and providing the requisite 
machinery, was £9200. Six per cent. per annum for 
principal and interest creates a yearly charge of £552. 
fn 1874, the rent, labour, and expense of working the 
farm amounted to £3280, which, added to the foregoing 
sum, makes a total of £3832. The sale of crops brought 
in £2516. Adding to this the stock in hand, and other 
items, there is a total on the credit side of £3461. The 
deficit, therefore, appears as £371, or rather less than 
three-halfpence in the pound on the rates. When the 
capital is paid off, the rates will be relieved to the extent 
of twopence in the pound on the present rateable value, 
thereby creating, according to the results in 1874, a slight 
balance of profit. Bedford and Wrexham are among 
those towns which are cited by the Local Government 
Board Committee as good examples of sewage irrigation. 
The Rivers Pollution Commissioners analysed the etiluent 
water of the Bedford sewage farm in 1568 and 1569, and 
reported favourably respecting it, saying :—“The under- 
taking here is thus shown to be sufficient as a sanitary 
agency.” 











THE CHEMICAL SOCIETY. 
London, April 5th, 1877. 
Professor ODLING, F.R.S., in the chair. 
Arrer the announcement of visitors, the minutes of the previous, 
the anniversary, and the extraordinary general meetings were read 
and confirmed. The names of the foliowing candidates for election 


to the fellowship of the Society were read for the first time :—H. R. 
Hind, A. Watt, G. A. Milne, and Dr. A. E. M. Franchimont. A 


lecture on “The Discrimination of Crystals by their Optical 





Characters,” was then delivered by Professor N. 8, Maskelyne, 


F.R.S., as follows :—The methods of investigation, the description 
of which is the purpose of the discourse, are in their more practical 
aspect qualitative methods, the | ae eu application of them 
being that of determining the kind of symmetry which a crystal 
obeys, i.¢., the system to which it belongs. An attempt is being 
made, by the introduction of quantitative measurements into these 
methods, to get some insight into the nature of molecular structure. 
Thus far the physical and morphological properties of crystals 
have not been brought into very distinct correlation, and if, as is 
probable, the intro-molecular co-ordination of atoms, and of groups 
of atoms, within the unit molecule of the crystal may have to be 
invoked, to unravel what a purely symmetrical inter-moleoular 
distribution of the centres of mass of the unit molecules themselves 
may not be competent to explain, the result cannot fail to be of 
interest to the chemist, to whom the function discharged by special 
atom groups in his compound molecules is becoming every day a 
more important question. Reverting, however, to the practical 
side of the methods to be di d, it will be seen that by a 
judicious use of the aid which polarised light affords, the chemist, 
who is continually forming crystals of new and remarkable sub- 
stances, will be enabled to obtain rapidly valuable information 
about these crystals without having previously to become an adept 
in crystallography. The different systems of crystallography are 
distinguished by the character of their symmetries. For the pur- 
poses of optical comparison, as a cubical crystal acts on light as an 
isotropic body, we may omit the cubical system. The tetra 
gonal and hexagonal systems may be grouped together. The pris- 
matic or orthorhombic, the oblique or clinorhombic and the anor- 
thic systems will be treated of separately. The orthorhombic 
system, which may be termed the ortho-symmetrical system, has 
three perpendicular planes of symmetry which are not congruent, 
t.¢., With respect to which the morphological and physical cha- 
racters are dissimilarly distributed The perpendicular axis in 
which these three planes intersect are the morphological axes of the 
crystal, and are coincident in direction with the three principal 
axes of the ellipsoids which represent optical, thermic, or magnetic 
properties. The oblique, or monosymmetric system, has a single 
plane of symmetry ; its normal is one of the axes of the different 








ellipsoids which represent physical characters, and it is also that 
crystallographic axis whi oF on parade to the other two. | 
The anorthic, or centro-symmetrical system, presents the smallest 
amount of symmetry possible, viz., that toa centre. The repeti- | 
tion of any morphological element is therefore simply that of the | 
feature presenting itself on opposite sides of the crystal. The 
intluence of the crystalline arrangement of the ponderable 
matter upon the luminiferous ether results in the elasticity 
of this medium, varying in different directions or in its 
degree of condensation being different or in both; and it also 
results that the directions of elastic strain and stress only act 
upon the same line when that line is allel to one of the three 
perpendicular directions, which are called the axes of optical elasti- 
city. While in ordinary media the direction of a ray is normal to 
the tangent to the front of the wave to which the ray belongs, in 
the general case within the crystal the ray is oblique to the wave | 
normal, the cases in which it is not so being those of the axes 
of elasticity and certain other exceptional directions of the | 
optic-axes. As the result of the peculiar distribution of optical 
strains in a crystal, an ideal wave of light would in the g case 


section. As to the kind of symmetry which crystals may present, 
it will be obvious that in the ortho-rhombic system dispersion of 
the optic axis is alone possible, the mean lines necessarily coin- 
ciding in direction with the crystallographic axis. Thus, sections 
of crystals of cerussite, arragonite, and barytes, were exhibited on 
the screen by means of the electric light and polarising apparatus ; 
the first illustrating the case where the red rays are more dispersed 
than the blue, whilst in the second and third the blue rays are more 
dispersed than the red. Sections of brookite and ammonic-mag- 
nesic-chromate were shown, to illustrate the case of crystals in 
which the first mean line for red coincided with one axis, that 
for blue with an axis perpendicular to it. In the oblique system, 
with its single plane and single axis of symmetry, the conditions 
for dispersion are more widely varied. In this system, besides the 
dispersion of the optic axes, we have three kinds of dispersive 
distribution of one or other of the mean lines. (1) The first mean 
line may coincide with the axis of symmetry, the second mean 
line and normal line lying in the plane of symmetry in which they 
may be distributed. Thisis the crossed dispersion of Des Cloizeaux. 
It was illustrated by a section of a crystal of borax. The isochro- 
matic figures in this case are centro-symmetrical. This may be 
termed centro-symmetrical dispersion. (2) The second mean line 
coincides with the axis of symmetry, the first mean line being 
distributed in the plane of symmetry. In this case the figures 
presented are symmetrical to a line perpendicular to the line that 
would join the optic axis for any particular colour, It is the 
horizontal dispersion of Des Cloizeaux. 1t was illustrated by 
adularia, It might perhaps be more correctly called perpendicular 
dispersion. (3) The first and second mean lines are distributed in 
the plane of symmetry. The figures are in this case symmetrical 
to the line passing through the centres of all tho ‘’ eyes,” which is 
the trace of the plane of symmetry. This is the inclined dispersion 
of Des Cloizeaux, and might be called euthysymmetrical dispersion. 
This variety was illustrated by a section of gypsum, snd the effect 
of heat in changing the character of the dispersion into a dispersion 
of the horizontal kind was most beautifully shown, the optic axes 
closing in upon the centre of the figure, but unsymmetrically, by 
reason of the axial dispersion, and then opened out again along a 
line perpendicular to their former direction. In the anorthic 
system, where there is no coincidence of the mean lines with an 
crystallographic axis, either of the kinds of dispersion last descri 
may concur, together with axial dispersion, 

The lecturer then proceeded to discuss the mode of determining 
the symmetry or system of a crystal by finding the directions 
in it or in sections cut from it in, and perpendicular to which light 
vibrations will be performed, i.¢., the determination of the direc- 
tions of maximum darkness, when the crystal or the section is 
turned round between crossed nicols, The first thing to know is 
the plane of polarisation of the entering light, which we will 
suppose to be indicated by a vertical spider-line in the eye-piece of 
a microscope ; a minute crystal or crystals may now be placed on 
the stage of the microscope, and the stage revolved until the light 
ceases to pass through one or other of the crystals. With the aid 
of a rotating spider-line and a graduated circle the direction of any 
of the edges of the crystal may now be determined in respect to 
the vertical spider-line, i.¢., in respect to the directions of the 
principal sections of the particular section of the crystal. By 
ing the results obtained in this way from the various crystals 





move forward with two velocities, and would present two wave- | 
fronts, one lagging behind the other. If we consider the path of a | 
ray belonging to any point of one of these wave-fronts, it will be 
seen that it musé have bifurcated, one branch of it meeting the 
other wave surface; but the normals to the wave surface at the 
two corresponding points are connected by the fact of their being 
parallel to each other. The swings of the vibrations at these two 
points are perpendicular to each other and to the wave normal. 
Wire modeis were exhibited in which the intersection of this wave 
surface with the prineipal section, i.c., with the intersecting planes 
perpendicular to each axes, were seen to com in two cases a kind 
of ring, formed by a concentric circle and ellipse ; in the third case 
the figure produced was that formed by the imtersections of a 
circle and an ellipse, the principal axes of the e! — being in the 
ratios of the greatest and of the least, while the radius of the circle 
represented the intermediate parameter of the three velocities 
along the several axes. A tangent drawn to the circle and 
ellipse near their point of intersection meets in the case of the 


| circle a ray, which is coincident with the wave normal, and 
| the tip or margin of a conoidal depression in this part of 


the wave surface is circular in form and touched by the 
same tangent plane which contains the tangent to the circle 
and ellipse. To every point of this circle there belongs a portion | 
of a ray, and if a section be cut in a crystal parallel to this tangent | 
plane, these rays will emerge with a common wave-front, the 
normal ef which will now be coincident with the rays as they 
emerge into an isotropic medium, while the oscillations are per- 
formed in the case of each ray iu a plane passing through the wave 
normal and the centre of the margin circle. The light thus 


| emerging has, therefore, lost its polarised character, and the 


direction of the wave normal is a primary optic axis of the crystal, 
The radius of the circle at the point of intersection with the | 
ellipse, where the two figures have a ray in common, is a secondary | 
optic axis. From the symmetry of the figures there are two | 
primary axes, differing in the angles which they enclose, according | 
to the ratios of the three constants representing the velocities 
along the three axes, These three axes will now be called the two | 
mean lines and the normal. The first mean line bisects the acute 
angle between the optic axes; the second mean line bisects the 
obtuse angle ; the normal line is that. axis which is perpendicular 
to the other two. The orientation of the mean lines—i.c., their | 
relative situations in parallelism to oue or another crystallographic | 
axis—is the first problem in the study of the optical characters in 
acrystal. Next we have to determine the angle between the optic 
axes, and here the dispersion—i.e, the ditference of angle for 
different colours—has to be taken into account. In connection | 
with the first of these problems we have to contemplate the cases | 
in which the angle between the optic axes becomes ni/, the axes | 
taemselves coinciding with the first mean line. Let, for instance, 
a =b (where a bc are the three velocities represented in the order 
of magnitude). In this case, then, the ellipse has / and c for the 
ratios of its principal axes, the radius of the circle being represented 
by 4. The wave surface then becomes defined by a sphere and a 
prolate spheroid touching the sphere internally, the common axis of 
the two figures being on the axis of least velocity. This then 
would be a uuiaxal crystal, positive in optical character, the ordi- 
nary ray being the quicker, and represented by the (external) 
sphere. Where c= the crystal is negative, the common axis is 
that representing the greatest wave-velocity ; the ellipse is external 
to the sphere, and the ordinary becomes the slower wave. So too 
a biaxal crystal will be conventionally termed positive or negative 
according as its first mean line coincides with the axis of least or 
greatest elasticity. Returning to the subject of dispersion, it was 
shown that this character presented itself under two conditions, one | 
in which the directions of the axis of wave-velocity were the same for | 
all colours, the other in which the directions of those axes were not | 
coincident. Without entering upon an explanation of the beautiful 
isochromatic curves and the black cross or black hyperbolas inter- 
secting the optic “‘ eyes” of a crystal when examined in a polari- 
sing apparatus, it was shown that whereas in the case of the plane 
containing the optic axis lying in, or being perpendicular to the 
lane of polarisation, the figure for any one colour, say red, would 
be black at the point of emergence of an optic axis, but red around 
it, and then rings alternately black and red; in the case of the 
plane being at an angle of 45 deg., the axial point would be red, 
surrounded by a black ring, and then rings alternately red and 
black. The result of this last case is, that if the blue “‘ eyes” 
were external to the red, the “‘ eye ” which is black, as far as the 
red is concerned, would be illuminated by the first blue ray, &c. 
Whence the character of the dispersion may be predicated as being 
in the inverse order of the colours which fringe the hyperbolas on 
their inner and outer edges as they traverse the “‘eye” of the 











with the kinds of symmetry which prevail in different systems, it 
is often possible to determine the system to which the cry: 

belong. When we are dealing with crystals in which the optical 
characters have been determined, it is generally possible to identify 
the substance, provided its crystallography and optical characters 
have been well studied. A beautiful application of this principle 
in the latter form is that by which Des Cloizeaux discriminated 
between the felspars, by determining the angle in which the trace 
of the plane of the optic axes intersects with the edge formed by 
the planes of cleavage. Sections of the felspars were exhibited 
on the screen, including some of microline, the felspar in which 
Des Cloizeaux has recently recognised a potash isomorph of albite, 
so that the potassium felspar is now known to be dimorphous. 
The method of determining the exact position of maximum dark- 
ness in a section or a crystal has recently been greatly enhanced in 
delicacy by M. Emile Bertrand, by means of a qu nt biquartz 
plate, with the aid of which the slightest deviation to right or left 
of the crystal from its true position imparts tints to the little plate 
which is placed in the focus of the eye-piece. This instrument was 


exhibited on lecture table. 

Professor , in proposing a vote of thanks, which was 
carried by acclamation, said that the fellows must feel greatly 
obliged to Professor Maskelyne for his endeavours to reassociate 
chemistry and crystallography, and all must have appreciated the 
lucid and earnest lecture, as well as the novel and beautiful illus- 
trations. 

In his reply to the unanimous vote of thanks, Professor 
Maskelyne mentioned that a Crystallogical Society had been formed 
to carry out some of the objects which he had mentioned in his 
lecture. It consisted of chemists, to make suitable groups of 


| erystals; and of crystallographers, to examine the crystals when 


made, 

The Society then adjourned to Thursday, April 19th, when the 
following papers were read :—‘‘ On the Estimation of Manganese 
in Spiegeleisen, and of Manganese and Iron in Manganiferous Iron 
Ores,” by E. Riley; ‘‘On Certain Bismuth Compounds, Part V., 
and on a Method for Detecting Small Quantities of Bismuth,” by 
M. M. Pattison Muir. 








PATENT-OFFICE DRAWINGS. —The Commissioners of Patents 
have just announced that for legal or other purposes they are 


| willing to supply, at the undermentioned rates, full-size copies of 
| drawings belonging to specitications printed under the new system 
| by the process of photo-lithography :— 


Whole sheets Half-sheets 

No. of copies. imperial. imperial. 

a. d. 8. da. 
Single copies .. 10 25 0 15 0 
Not exceeding 6 copies 28 0 1s 0 
"4 i RP 30 0 20 0 

* 25 7 32 0 22 0 


In cases where from the use of colour or other causes a satis+ 
factory photograph cannot be obtained from the original drawing, 
an extra charge will be made to cover the expense of taking a 
tracing. There will also be a small additional charge for colouring 
the copies of coloured original drawings. Applications, stating 
the number of copies required and accompanied by a remittance 
sufficient to cover the cost, should be addressed to the clerk of the 
commissioners. 

EMPLOYMENT OF RAILWAY SERVANTS,—-The Duke of St. Albans 
has introduced a bill in the House of Lords to regulate the employ- 
ment of servants of railway companies. It sets forth that the 
length of time during which servants of railway companies are 
sometimes eraployed is such as to be prejudicial to their health, 
detrimental to the proper working of railways, and a cause of great 
danger to the public ; and it proposes to enact that after the Ist 
October next no railway servant shall be employed more than 
twelve—the marginal note says ten—hours a day, under a penalty 
of not less than £5 nor more than £50, unless it be proved that 
unforeseen circumstances rendered such employment necessary for 
the security of life. If the over employment take place during 
the night, the penalty is to be not less than £10 nor more than £100, 
The railway company are to be primarily liable in every case, but 
may, upon proof of due diligence, recover the penalty from the 
real offender ; and an appeal to quarter sessions is provided, The 
expression ‘‘railway servant” is defined to mean any person in the 
service of any railway company in the capacity of engine driver, 
fireman, stoker, guard, signalman, pointsman, platelayer, brakes- 
man, shunter, wheel tapper, wheel examiner, or porter. Itis pro- 
posed that the Act shall apply to Scotland and Ireland as well a8 
to England. 
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RAILWAY MATTERS, 


Tye managers of the Southern Pacific Railway have arranged, 
it is said, to push their road across the Colorado River, and 140 
miles eastward into the Arizona desert before winter. 

Tux span of some of the principal railway stations in Great 
Britain is as follows :—In_ London—St, Pancras, 240ft.; Victoria, 
120f¢,; Cannon-street, 190ft.; Charing Cross, 166ft.; Liverpool 
New Lime-street, 212ft. Birmingham—New-street, 211ft. The 
depth of roof, measured from top of arch to tie, is: St. Pancras, 
107ft.; Cannon-street, 30ft,; Charing Cross, 30ft.; New-street, 23ft. ; 
Lime-street, 22°9ft. 

On the Ist of the St. Ives branch of the Great Western 
Railway was opened. This new line is formed on the broad gauge. 
To make new lines om the 7ft. broad gauge when the grand opera- 
tion of the Great Western in late years has been to get rid of the 
broad gauge, and substitute the narrow or national gauge, an opera- 
tion that has been carried out in respect of those extensive portions 
of the Great Western to the north and in South Wales, while their 
line to Bristol has been supplied with the expensive mixed gauge 
clearly as a forerunner of a complete sweep of the broad from the 
west as fromjthe north and South Wales, seems to us, says Hera- 
path, aremarkable performance. As the broad gauge is destined 
to give place to the national gauge, a wiser step would have been, 
we should have thought, to construct new lines on the national, 
rather than on the exceptional broad gauge. 

TE revolution in favour of steam as a motor for street cars goes 
on with encouraging results, in to comfort, safety, and 
economy. The conservative city of Philadelphia has made the 
innovation on an extended scale, and an American contemporary 
gives the following testimony about it: “‘ The week’s trial of the 
dummies on Market-street has resulted favourably. A comparison 
of the receipts of the steam and street cars shows a balance in 
favour of the former. Five of the best paying horse cars aver- 
aged 65 dols, in cash receipts, while the five dummies averaged 
over 100 dols. in cash receipts, the fare being five cents. The cost 
of running a horse car one week—not including care of the horses 
in stables, shoeing, or wear and tear of harness—is 62°86 dols.; 
while the cost of running a steam car for the same period is 
54°80 dols., making a saving in favour of the steam cars of over 
8°36 dols., to say nothing of the extra comfort to passengers. 


A wRiTER in an American paper gives the following with refer- 
ence to passing long trains on a short siding :—‘‘ A has forty cars 
and engine coming east, B has forty cars and engine going west ; 
they meet at siding C, which will only hold seven cars and engine. 
They must pass, A and B each having their own cars. A moves 
on the siding with engine and seven cars, then B comes forward 
with his whole train on main track west of siding, passing the 
cars and engine on siding. Now A with his seven cars snd engine 
moves on main track, east, and B backs east through siding with 
his whole train and eight of A.’s cars which are left on siding as 
before, then pulls down main track west of siding, and A backs on 
to siding and pulls his eight cars out on main track east ; this they 
do four times, B leaving eight cars the second, third, fourth, and 
fifth time, the sixth time there is but one of A’s cars to leave, 
which is left as before. This ‘‘ saws” them by, each having their 
respective train.” 

Axovur as curious a railway signal, says the Scientific American, 
as we have ever seen, has recent pa by Mr. J. D. 
Hughson, of Prairie City, Ill. This inventor believes that, where 
an engineer might “ail to heed the indication of a semaphore or 
some other purely mechanical apparatus, he would be sure to 
notice the frantic gestures of a man di beside the track. As 
men of flesh and blood cannot probably be found who would be 
willing to stand on a high pedestal for indefinite periods of time 
and wave their arms at exact intervals, a machine man has been 
contrived who flourishes a flag, hammers a bell, and displays a 
changeable light in his hat with unfailing regularity. The man 
owes his movements to clockwork operated by weights, and the 
latter are controlled by electricity. When a train passes it moves 
a little stop beside the track, which, by a mechanical connection, 
shifts a switch so that the current from a main line of telegraph 
wire is diverted into a short circuit. An electro-magnet inside the 
machine man is thus excited, and as it attracts its armature the 
latter releases a detent. The weights then descend, and the man 
waves his flag and pounds his bell, while the light on his hat 
changes to red. When the train has passed the current is broken 
from the short circuit, but the man keeps on his motion until a 
wheel in his interior completes its revolution, and thus allows the 
detents once more to engage. Of course the time during which he 
waves his flag, &c., is long enough to allow the train that has passed 
to travel a considerable distance. 

Tue safe rate of speed for railway trains within the corporation 
limits is just now the subject of fresh discussion in the Illinois 
legislature, a bill having been introduced to repeal the present law 
and to allow a rate of speed not exceeding twelve miles an hour. 
“*The public are interested (says the Railway Age) in both sides of 
this question. There is some danger from the rapid movement of 
trains in large towns and cities, though the reasonable caution that 
prevents people from walking or driving upon a crossing ia front of 
a train running six miles an hour will not be less effective when 
they are warned to watch fora train that may be coming ata 
higher speed. But if, to secure this supposed greater safety, trains 
are restricted, according to the letter of the law, to the snail’s pace 
of six miles an hour through the entire extent of territory nomi- 
nally covered by every village, town, and ‘city’ along the line, 
travellers will have to pay the penalty by having their a 
lengthened out to a degree that will seem intolerable, e only 
absolutely safe way of conducting streets across railways is by 
bridges or viaducts, carrying the road either over or under the 
trains. But that involves an expense which can very rarely be 
endured at present. Some day it will be a universal requirement, 
but meanwhile we are inclined to think that the dangers resulting 
from a moderate speed through corporate limits are much more 
imaginary than the loss of time and comfort which would be 
entailed by compelling trains to crawl] at the rate of six miles an 
hour through a considerable portion of their runs.” 

A NEW line of railway to connect the seaside village of Felix- 
stowe with the Great Eastern system was opened to the public on 
Tuesday, having been previously surveyed by Captain Tyler on 
the part of the Board of Trade. The new line differs from all 
others in England in being the property of a single owner—Colonel 
Tomline, formerly M.P. for Grimsby, who has not only constructed 
it at his sole cost, but is also working it himself, with his own 
engines and rolling-stock. The line is 144 miles long, and joins 
the Great Eastern at Westerfield, about ten minutes’ run beyond 
Ipswich. It has been made by the Messrs. Lucas in the most 
thorough and substantial manner with 80 1b. rails, and stone and 
earth works of the best kind, the houses for the accommodation of 
the station-masters, gatemen, and labourers being vag 
noticeable for their roomy and comfortable character. The line 
presented no engineering difficulties, running almost on a level 
throughout and on a dry and easily worked soil, so that it has 

n completed within twenty months of its commencement. 
Until very recently it was intended to be worked by the Great 
Eastern pany, but this arrangement could not be carried into 
effect, and the new engines and rolling-stock have been built by 
the Yorkshire Company, and delivered in eight weeks 
from the receipt of the order. Putting aside colliery lines, we 
believe the only other example in the United Kingdom of a line of 
railway owned by a single proprieter is furnished by one section 
of “s Railway, which belongs to the Duke of Suther- 
land. this , although it is his Grace’s property, is 
worked by the id Company, and is continuous with the 
other 8 of their lines, in which its identity is merged or 
almost lost. Colonel Tomline stands alone in having a railway 
which is not only his property, but also under his control. He 
has spent, it is said, a quarter of a million sterling in the under- 





NOTES AND MEMORANDA. 


Count BELA SzecHENY intends to organise a Hungarian scientific 
expedition to Central Asia, for the purpose of studying the 
mineralogy and botany of some of the unexplored regions of that 
part of the world, The expedition will probably start next 
autumn. 

THE number of paper mills in the United States at the present 
time is 934, and the number of firms 795. Of these 254 firms and 
327 mills are located in the Eastern States, 328 firms and 360 mills 
in the middle States, 156 firms and 179 mills in the Western 
States, and 58 firms and 68 mills in the Southern States. 


AN alloy of one hundred parts of aluminium and five of silver 
can be worked like pure aluminium, but it is harder and suscepti- 
ble of a polish. An alloy of one hundred parts of silver 
and five of aluminium is nearly as hard as ordinary silver, but has 
the advantage of containing no metal of a poisonous nature, or 
which can effect a discoloration of the silver. 


Last November the Michigan Salt Association commenced sink- 
ing a salt well at McLean and Sons’ mill in Bay City, Michigan, to 
ascertain if there was salt rock below the strata, from which brine 
is now taken. Their efforts have been crowned with success. A 
new layer 115ft, in thickness has been reached at a depth of 2085ft. 
below the surface. The yield is abundant, and the strength is all 
the most sanguine hoped for. As soon as the surface water is all 
pees up it is confidently expected the sali ter will indicat 

rcent, The rock discovered is known as the Waverly group, 
and is the same as the Goderich rock. Salt merchants have been 
apprehensive of comparative failure in supply of brine from the old 
rock in the near future, and the new discovery causes great joy. 
The well cost 4000 dols. 


THE Gazette horticole de Nicaragua publishes some information 
respecting a plant of the family of phytolaccées, which grows in that 
country and which electro-magnetic properties. When a 
branch is cut off the hand holding it experiences an electric sensa- 
tion similar to that from a Rumkorff battery, and the electrical 
influence of the plant has been observed several paces from the 
plant by the deviation of the needle of a small compass. When 
the compass was placed by the experimenter close to the plants, 
the needle turned completely round. The soil is said by the 
Moniteur Industriel, to contain no trace of iron or other magnetic 
metals, so that the property is inherent in the plant itself. The 
intensity of the phenomenon varies with the hour of the day—at 
night it is almost ni/, and most intense during the two midday 
hours or in a wind; during rain it was weak. No birds or 
insects have been seen to rest upon the phytolacca electrica. 


Dr. Kayser has succeeded, without a battery, in coating metals 
with an alloy resembling German silver, thus giving them a hand- 
some finish and making the surface more durable and permanent 
than that of tin or silver. He first melts together one part of 
copper and five of pure tin—preferably the Australian. The alloy 
is gragulated, as usual, but not too fine, and then mixed with water 
and cream of tartar—as free from lime as possible—into a paste. 
To each 200 parts of the granulated alloy is added one part of 
oxide of nickel, and the articles are laid in it. After boil- 
ing a short time they become beautifully plated. Some fresh oxide 
of nickel must of course be added from time to time. Brass and 
copper articles can easily be plated in this manner without previous 
preparation ; those of iron must first be copper plated. By adding 
some carbonate of nickel to the above bath, or to a common white 
bath, and boiling, a coating richer in nickel is obtained, and darker, 
varying in colour from that of platinum to a blue-black, according 
to the amount of nickel salt added. 


TueE La Nature speaks of anew deep sea pressure indicatorinvented 
by Dr. H. Fol. It consists of « spherical glass reservoir filled with 
a liquid very slightl ee wee, for instance, or, better 
still, ether. The oe orifice to the vessel is a capillary tube which 
communicates with a small reservoir above, which is filled with 
mercury. The latter at the presumed temperature of the water 
at the sea bottom, should just stand at the level with the orifice in 
the pointed stopper inserted in the large reservoir. The upper 
surface of the mercury is exposed to contact with the sea water. 
In using the device itis simply lowered by a sounding line. The 
liquid within the large reservoir will be compressed as the appara- 
tus descends, a given amount for each atmosphere of pressure, and 
a corresponding quantity of mercury will escape through the 
orifice and sink to the bottom of the large reservoir. This mer- 
cury, on the apparatus being hoisted, is accurately weighed, and 
its weight indicates exactly the pressure to which the device has 
been submitted. The pressure known, the depth of water is easily 
determined. 


Since the beginning of February, M. Secretan, the optician of 
the Pont-neuf, in Paris, has been sending up regularly every day at 
noon small exploring ballocns for the purpose of ascertaining the 
direction of the several streams of air and the height of clouds. The 
results are daily published in the Petit Moniteur. The balloons 
are given gratuitously by the Grand Magazin du Louvre, and are of 
india-rubber filled with pure hydrogen. The diameter is ninety 
centimetres. M. de Fonvielle finds by calculation and by several 
experiments, that the mean volocity of elevation is about four 
metres per second. Hence to attain the altitude of the clouds it 
is sufficient to observe the balloon with an opera-glass, to count 
the number of seconds necessary to lose sight of it owing to the 
opacity of the clouds, and to multiply the number of seconds by 
four. It was found that the altitude of the clouds varies from 400 
to 800 metres, and prospects of fair weather are increased in 
proportion to the elevation of the clouds, The clouds follow the 
directions of an aérial stream in which they are wholly immersed, 
and are not placed, as has been repeatedly stated, at the surface of 
separation. The direction of air for the first 100 metres is almost 
always very uncertain, and varies according to unknown causes. 
This shows that anemometers give a very poor idea not only of the 
velocity but also ef the direction of prevailing winds, and that no 
real progress is to be expected in the knowledge of atmospheric calcu. 
lation as long as meteorologists confine themselves to taking into ac. 
count anemometrical observation. Very often two different streams 
of air are observed, the lower one extending from 100 to 200 or 300 
metres ; under these circumstances the weather seems to be parti- 
cularly uncertain and unsettled. 


THE experiment commenced last year at Harwich with reference 
to communication between lightships and the shore by direction of 
the Trinity House, in connection with carrier pigeons, is now being 

ractically tested. During the past year a number of young birds 
ee been reared from a strain of very fine Belgian pigeons, which 
have themselves performed long and arduous flights as well as their 
ents before them. Several of the old birds have flown from 
Brussels to London more than once. By the ro le of natural 
selection thus adopted, the homing faculty of the birds and their 
special capabilities of making long flights are greatly developed, 
powers of endurance, keen sight, intelligence, and strength of 
wing and breast become hereditary. The young birds brought up 
for service between the lightships and the shore have had plenty of 
training in the neighbourhood of Harwich, and they are probably 
better acquainted with all the landmarks along the shore than the 
most experienced pilot or coaster. The experiment has been 
commenced by placing six birds on board the Cork, and six on 
board the Sunk light-vessel, the former being about four and the 
latter twelve miles from their home. Two extra birds liberated 
from the deck of the Sunk reached home in a very short space of 
time. In cases of urgent necessity it is hoped it will now be 
possible during the day-time to send messages to shore from the 
two lightships, by means of these birds, but it still remains to be 
shown to what extent they may be depended upon, as it is not 
known how far the confinement on board the vessels may affect 
them prejudicially. At all events the — is one of great 
interest, and will have the best wishes of the nautical community 
for its success.—Wautical Magazine. 








MISCELLANEA. 


AT a special meeting of the committee of the Royal Humane 
Society, Mr. William Hawes, the treasurer, presiding, it was 
moved by Mr. John Curtis, and seconded by Mr. J. M. Case, “*That 
the honorary medal of the society be granted to the miners who 
most distinguished themselves in rescuing their fellow-workmen 
from the Pontypridd mine.” 


A HANDSOME monument to perpetuate the memory of Brunel 
has just been erected on the Thames Embankment, on a site granted 
by the Metropolitan Board of Works, in the garden adjoining the 
Temple station. The full-length bronze figure of the engineer has 
already been hoisted on to its pedestal, but will not be uncovered 
until the masonry work is finished, which will probably bea couple 
of weeks. A memorial to Sir L K. Brunel, in the shape of two 
beautiful stained glass windows, was some years since placed in 
Westminster Abbey. 

Ar the annual meeting of the Royal Institution, the president in 
the chair, the annual report of the committee of visitors for the 
year 1876, testifying to the continued prosperity and efficient 
management of the institution, was read and ado; The real 
and funded property now amounts to about £84,000, de- 
rived from the contributions and donations of the me 
Seventy-two new members paid their admission fees in 1876. 
7. lectures and nineteen evening discourses were delivered 
in 3 

Ara recent telephonic concert in Washington, it was stated by 
the lecturer that the electric waves of sound sent through a single 
wire are frequently conveyed, indirectly, by other wires runnin; 
parallel with it on the same poles, although entirely dastameehel 
from it. This statement was verified in the Washington office of 
the Associated Press, where a number of the tunes played in Phila- 
delphia, and conveyed electrically to Lincoln Hall in Washi mn, 
were distinctly heard on the relay used in the Press office, which 
had no connection with the wire that was attached to the tele- 
phone. The tones thus conveyed, although not loud, were stated 
to be audible at a distance of several yards from the instrument. 

A WRITER in a German engineering journal contrasts -the 
behaviour of different animals towards steam machinery. That 
proverbially stupid animal, the ox, stands composedly on the rails 
without having any idea of the danger that threatens him ; dogs 
run among the wheels of a departing railway train without suffer- 
ing any injury, and birds seem to have a peculiar delight in the 
steam engine. Larks often build their nests and rear their young 
under the switches of a railway over which heavy trains are con- 
stantly rolling, and swallows make their homes in engine houses. 
A pair of swallows have reared their young for years in a mill 
where a noisy 300 horse-power engine is working night and day, 
and another pair have built a nest in the paddle-box of a steamer 
which plies during the season between Pesth and Semlin. 

ENGINES break down in other ships of war than those of Eng- 
land. The U.S. war steamer Trenton recently made a voyage from 
New York to Lisbon. Five minutes after the pilot left the ship at 
Sandy Hook, the cross-tail of the after iow pressure engine broke, 
disabling the machine for a time, as the two other engines will 
not work well by themselves. The fracture was clean, and looked 
as though it were cut with shears. Chief Engineer Fithian, 
Engineer Baird, and Lieut. Day, were at once appointed a board to 
examine it. Their report has been sent to the department through 
the admiral, who is now at Nice. The ship completed her voyage 
notwithstanding the breakdown. It is thought the ship will go 
to Toulon or Spezia soon, as the board reported that such work as 
that required to replace the broken machinery could bedone at 
those places, and at none nearer. 

Tue forty-fifth annual exhibition of the Royal Cornwall Poly- 
technic Society, Falmouth, will open on Tuesday, 28th August, 
1877. Medals and prizes are offered in the following departments : 
Mechanics, including steam engines and boilers, machinery and 
models, mechanical and other scientific inventions and improve- 
ments, specimens of naval architecture, essays, and scientific 
papers, &c. Fine Arts: Pictures and drawings, sculpture, archi- 
tectural drawings and models, and specimens of ornamental art. 
Photography, Natural History : Essays, local observations, collec- 
tions, &c. School Productions, including mechanical, freehand, 
and perspective drawings, &c. Needlework and British lace. 
This exhibition has been established over forty years, and affords 
an excellent opportunity for making known the merits of inven- 
tions, &c., throughout the West of England. No charge is made 
for space. Lists of prizes, and all further information may be 
: eee Alea the secretary, Mr. Edward Kitto, Polytechnic Hall, 

‘almouth. 


New Yonrk is to have a time ball at last. An arrangement has 
been concluded between the superintendent of the United States 
Naval Observatory at Washington, and the Western Union Tele- 
graph Company, in pursuance of which a time ball of large size is 
to be dropped daily from the tower of the Western Union Tele- 
graph Company’s main building at New York city; and arrange- 
ments will be made for controlling public clocks in New York and 
other places, and also for distributing the noon signal of the United 
States Naval Observatory to various cities in the United States 
having more than 20,000 inhabitants. In New York, at 11.55, a time 
ball will be hoisted half-way up the iron flagstaff on the tower of 
the Western Union building at the corner of Broadway and Dey- 
street. This ball is 3ft. 6in. in diameter, and can be seen by all 
the shipping lying at the New York and Brooklyn docks, and on 
the New Jersey shore, as well as by all vessels lying in the bay, 
even beyond quarantine. For long dist an ordinary ship’s 
glass will be needed. It can also be seen on the Broadway from 
Tenth-street nearly to the Battery, and from suitable positions it 
can be seen by a large majority of the citizens of New York, Brook- 
lyn, Hoboken, Jersey City, &c. 

ConGREss, prior to the opening of the Centennial, appropriated 
1,500,000 dols. towards defraying the expenses of the same, and pro- 
vided that, after the debts of the Exhibition had been paid, the 
United States should be reimbursed before any profits should be 
distributed among the stockholders. After the ition was 
over the Centennial Board of Finance declined to refund the above 
sum to the National Treasury out of the funds on hand, on the 
ground that the same could be reclaimed by the United States 
only after the accruing of profits, and that, as no profits had 
accrued, the Exhibition not having paid expenses, the United 
States were barred from taking any part of the balance in the 
hands of the board, and that said balance was the property of the 
stockholders, and was divisible only among them. Issues were 
framed, and the controversy put in action in the United States 
Circuit Court, which rendered decision in favour of the stock- 
holders. The Government then appealed, and the judgment of 
the Supreme Court, delivered by the Chief Justice, reverses that cf 
the court below, mainly on the ground that the Act of 1876 
‘* appropriated moneys to be paid back under certain circumstances, 
and the accepting of them only by the Board of Finance created a 
liability to repay it by the Act of 1872.” The assets of the corpo- 
ration were to be divided among the stockholders only after the 
payment of all liabilities; and unless the contract entered into 
otherwise provides, it is clear the United States must be paid in 
full before the stockholders can claim distribution among them- 
selves. The million and a-half of dollars will therefore be paid 
into the United States Treasury. ine to the Scientific 
American, this decision will, it is said, materially affect the inte- 
rests of the permanent Exhibition in Philadelphia, as the subscrip- 
tion to that enterprise consisted in large part in Centennial stock 
worth some 500,000 dols. at par. It was expected that 300,000 dols. 
could be realised thereon, but now it seems that its value is but 
30 cents in the dollar, so that the available capital, including 
130,000 dols. in cash, amounts to but about 280,000 dols. The 
preparations for opening will not be interrupted, and it is thought 
that the future income from admissions will be ample to insure 
the success of the undertaking. 
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BARKER’S HYDRAULIC BRAKE, MIDLAND RAILWAY. 


(For description see page 301.) 
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Wr illustrate above, and at page 302 the most recent and | 
improved form of the well-known hydraulic brake, invented | 
some six years since by Mr. Barker, of Bedford-row, London. 
The brake in its early form was worked by a set of pumpsin the 
guard’s van driven by a friction wheel. Asnowused onthe Midland 
Railway an ingenious steam pump, fitted under the foot-plate of 
the engine, supplies a pressure which can be varied between 5 lb. 
and 360 Ib, on the square inch. The pump starts of itself when 
the pressure falls below a certain point, and its duty consists in 
always keeping an accumulator filled, the load on the accumu- 
lator being supplied by the pressure in the boiler. The brake 
blocks are operated by small hydraulic presses, as shown in the 
engraving. 

Fig. 1 is a part elevation of the locomotive, Fig. 2 shows the 
foot-plate fittings, Fig. 3 is part of the framing of a carriage, 
Fig. 4 a cross section, and Fig. 5 a plan of the same, all the 
parts in which will be readily understood without further 
description. The diameter of the brake cylinders is 44in. 

One of the features of the new brake is an arrangement for 
preventing the blocks from receding toofar from the wheels and so 
wasting water, which has to be pumped in again with a loss of 
time, which would interfere with the prompt action of the 
brake. This is shown in Fig. 9. Inside the press is a spring 
coiled round the plunger A. After the pressure is shut off, this 
forces the water that has applied the brakes through the main 
pipes toa tank on the engine. At one end the spring works 
against the piston B, at the other against the cover of the 
cylinder H H. This spring takes the blocks off. M, Fig. 8, isa 
slight rod with a slotted eye at M’, working on astud N. The 
length of this slot determines the amount of play of the blocks. 

On the end of the rod close to the brake blocks teeth are 
cut, and this part of the rod passes through a slot in a bracket 
bolted to the hanger (see Fig. 10) which carries the brake block, 
and the bracket is furnished with a pawl O, which is pressed 
(Fie the teeth of the rod by means of the india-rubber spring r 

ig. 11), 

Upon the clearance becoming too great a tooth is automati- 
cally slipped upon the application of the brake and the proper 
distance again established. The top of the brake block is pre- 
vented from hanging on the wheel by means of a small spring, 
and it is furnished with a ratchet arrangement the reverse of the 
one just described, and it effects its object notwithstanding the 
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small, being as 4 : 3, but is much more thaa sufficient to compen- 
sate for the action of the spiral spring within the cylinder, and 
also for any loss of power by friction of parts. The main pipe 
is of an uniform diameter of l}in., this size is sufficient to 
insure the brake being prompt in its action. 

The last point about the iage arrangement is the coupling ; 
the old union was effective and useful, but it had the disadvan- 
tage of being slowly put together, and required a certain degree of 
skill to prevent the screw t from crossing in fastening and 
unfastening. The new arrangement is shown in Figs. 15, 16, 
and 18; this last is a section; AA are metal nozzles, inserted into 
flexible hose. On the nozzle beyond the end of the flexible tube 
a collar e is provided; it has a groove in it; wires run round this 
and leaving it by notches pass lengthwise down the outside of 
the hose. Another wire is wound tightly round these, and 
makes a very secure fastening; the nozzles are supplied with 
vuleanised india-rubber rings, which make a tight joint when 
butted together. 

To hold together the upper nozzle, which is screwed cn to the 
cock B, to the lower nozzle at G is jointed a double-weightcd 
lever K, with curved slots in it, which embrace studs on the 
lower nozzle, and so, by revolving the cam or claw, the parts are 
firmly clasped together. Owing to the heavy weight on the 
lever, the parts hold together until they are intentionally 
released. 


We now pass to the engine arrangement, Figs. 14, 17, 19, 20, 


and 21, The accumulator A may be popularly described as a 
gigantic steam squirt with a tap in the pipe leading from it. 
The pump is so constructed as to force water into the accumu- 
lator and overpower the force of the steam in the accumu- 
lator. When the accumulator is full, the pump is stopped by a 
self-acting throttle valve. When it is desired to apply the brake, 
the driver pulls over the handle of the tap, and sufficient water 
passes through the pipes already full to fill the cylinders and 
apply the brake. 

The pump is shown in Figs. 12, 13, 14, and 19. The steam 
cylinder B and pump cylinder A are, as is usual, in di ing 
steam pumps in a line with one another, and a piston rod secured 
to the piston of each cylinder passes through stuffing-boxes in 
the two cylinder covers in the ordinary manner. 

The admission and escape of steam from the steam cylinder are 
controlled by a piston valve MM. From the valve a rod 8 
out through the end of the valve chamber, and lies parallel with 
the piston rod of the steam and pump cylinders. Between the 


two cylinders the piston rod has a crosshead D attached to it 

which embraces the valve rod and is free to slide to and fro upon 
| it. Upon the valve rod are two coiled springs F F, one on either 
| side of the crosshead D!, and abutting at their opposite ends 
| against collars on the valve rod. By this means, when the piston 
| of the steam cylinder passes beyond the centre of its stroke, one 
| or other of the coiled springs is compressed, and tends to shift 
| over the valve from one position to another. The valve, how- 
| ever, is prevented from moving over by a projection upon the 

valve rod C coming against a stop H, carried by a lever Hi, this 
| lever is free to turn upon a pin at one end, and is held down by 
| springs at its other end. As the piston of the steam cylinder 
| completes its stroke, a roller J upon the crosshead of the piston 
acts upon an incline H? on the lever above mentioned, and lifts 
the free end of the lever; the stop upon the lever is thereby 
moved out of the way of the projection upon the valve rod, and 
the valve is instantaneously thrown over by the action of 
the coiled spring which has been previously compressed, and 
the valve is held over in its new position by the same spring 
which has just thrown it over. As the piston of the steam 
cylinder travels back the stop lever is drawn down by its springs 
and retains the valve from moving over until the completion of 
the stroke, when it is again set free, and shifted in a manner 
previously described. 

The ports N N, fcradmitting steam to and exhausting it from the 
two ends of the steam cylinder, enter the cylinder at some distance 
from its ends. From each port is a branch of contracted dimen- 
sions P P leading to the recessed end of the cylinder. The 
piston of the steam cylinder at the ends of its stroke passes 
beyond, and so closes, the main port N, whilst the contracted 
| branch port P remains open, whereby the piston is brought to 
| rest quietly, and started back again in a similarly quiet manner. 

The accumulator, Figs. 14 and 19, is bolted under the foot- 
plate of the locomotive ; it consists of two cylinders placed end 
to end. Each cylinder is fitted with a piston, E F ; the axes of 
both cylinders are in the same right line, and the pistons are on 
the same rod, a, as the larger cylinder A. Steam is admitted by 
the pipe N, Fig. 14, coming from the steam dome; the smaller 
cylinder B holds the water, and is the accumulator proper. Tae 
area of the larger piston is twice that of the smaller ; therefore, 
whatever the boiler pressure is, the water in the small cylinder 
will be under twice the pressure. There is a volute 
spring inserted into the head of the piston, giving a pres- 
sure of three tons in addition to the steam pressure. The 
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wea of the water piston is 78°54in. when the boiler 
pressure is at 140 lb.; the water pressure per square inch 
equals 360 Ib. In the pump which we have just described, the 
area of the steam piston is three times that of the water piston, 
consequently the pump is able to fill the accumulator against the 
steam pressure in it ; when the accumulator is filled the piston 
F, Fig. 19, comes against the spindle of the throttle valve A?, 
and forces it to its seat’; steam is thus automatically cut off from 
the pump, and it remains idle until the accumulator makes a 
stroke, when the pressure of steam against the throttle valve, 
aided by a spring, forces the valve off its seat, and the steam 
passes thro the pipe M, Fig. 19, to the pump, and starts it. 
A ratchet C passes into the accumulator at A®, and works in 
the annular space between the pistons, and is fastened to the 
larger piston, and moves with it, and is so arranged as to turn a 
cog-wheel C+, on.an endless screw ; this again works a water 
piston, and a@mall pipe passes up to a gauge-glass W, on the 
fire-box of the locomotive. 

The duties of the driver as regards the brake are firstly to fill 
the 30-gallon tank which is placed in the tender tank, and then 
to turn on the water to the pump ; the water gravitates through 
the valves, and fills the accumulator, and steam is turned on to 
the accumulator at the cock fixed against the fire-box; after- 
wards the steam is turned on to the pump. Supposing the 
carriage pipes have also to be filled with water, this is done 
by coupling up and blowing the water from the accumulator 
through them. 

Nothing remains but to describe the regulator. By its means 
the pressure can be adjusted with the greatest ease from 5 1b. to 
300 Tb. per square inch. The regulator is fixed near the fire-box. 
In the regulater valve, upon the spindle, is a water piston 0}, 
Figs. 17, 20, and 21, having the same area as the valve a ; water, 
under the pressure of the accumulator, is on both sides of the 
valve chamber, consequently the valve is easily kept in its seat 
‘by means of the slight spring d, on the lever c, to which the 
spindle of the valve «@ is attached. Connected also to the lever 
is a small piston 4, which works in a cylinder packed with a cup 
leather. A bracket c*, cast on the valve case cover, carries at a 
point midway between the valve « and the piston A, the fulcrum 
c*, of the lever ; it is so arranged that any pressure on the piston 
h, which lifts the lever, tends to shut the valve a. On the lever 
¢ runs a pulley f°, in a rod M, forked at its upper end to embrace 
the lever c, and at its lower end works up and down in a hole in 
the oscillating bracket y. On this rod f,a spring f! is com- 
pressed, and when not in use the force of the spring is taken by 
the curved lugs ¢’ e', which are cast on the casing of the valves. 
There is a second lever k, similar to the one just described, with 
its fulerum and two springs. One is always in action, tending 
to keep the relief valve open ; the tension of the other is taken 
by the lugs e’ ce’. This lever is solely connected with the relief 
valve, which is in the same casting as the equilibrium valve ; 
this valve, when the regulator handle is in the position shown in 
Figs. 17 and 20, allows the water which has been forced into the 
cylinders to be returned to the tank by the pipe attached to the 
regulator ato, Fig. 13. When the handle of the regulator is 
pulled towards the ends of the levers, the springs, no longer held 
out of action by the curved lugs, tend to pull down the levers; 
in so doing the equilibrium valve is opened, and remains so till 
the pressure on the piston A is greater than the pressure of 
the spring f', Fig. 20. When the piston 4 pushes up the 
lever and closes the valve, if the handle be now pulled over 
farther from the fulcrum greater leverage is gained and the valve 
is again opened, the same process taking place as before ; if the 
handle be now returned part of the distance the pressure on the 
relief valve overcomes the resistance of the spring n, and a 
reduction of pressure takes place, until the power of the 
spring 2 is in excess to the pressure on the relief valve. When 
the valve is closed during this retrograde movement the eguili- 
brium valve remains closed, because, if the pressure on the piston 
4 can close the valve a at a greater leverage, it will, of course, 
remain closed, while that leverage is being reduced. When the 
handle is pulled to the extreme end of the levers it will remain 
there till pushed back. 





BROWNHILL’S PATENT BRICKMAKING 
MACHINE. 

WE illustrate on p. 299 a new brick ma 
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Foundry, Walsall. Bisa 
box S cast on it. Upon this frame the whele of the machine is 
fixed. CC are two square slide boxes to guide the pistons ¢ e, 


which form two sides of the brick. The two pistons, which slide 
in the boxes C C, are fitted with strong friction rollers, which 
revolve and follow the two cams on the main shafts. The pulleys 
C ¢, and the chains and weights G G, are to keep the pistons with 
friction rollers to work close to the cams cast upon the main 
shafts during their irregular motion. The hammer to drive the 
clay into the mould S works on the slides A A, connected at the 
top by the cap N, falls during every revolution, and supplies and 
consolidates the clay through the hopper E into the moulding 
box S, and between the piston pallets ¢ ¢«. The hammer is 
operated upon by the helve Q T, which works upon a recker R, 
which turns upon a gudgeon gy, at the bottom end of the helve. 
T is fitted with a friction roller, to work upon the spiral U, which 
spiral is connected to the large spur wheel, and by this means 
the hammer is raised, and then dropped with the full force of 
its own weight. There is a radius rod which works upon the 
centres Z Y on the helve and standard, on the back side, which 
cannot be seen on the drawing, to guidethe hammer. The large 
hopper W is for the purpose of holding a quantity of material 
for the screw, and is delivered into the hopper proper by the 
screw, which is driven by the cone pulleys ¢ ¢, by a pair of bevel 
wheels, which are not seen upon the drawing, but are situated at 
the back of the hopper W. These cone pulleys are driven by the 
shaft and pinion working into the large wheel. The pair of bevel 
wheels X are worked from the same shaft, for the purpose of 
keeping the feeding screw clear. The pallets ¢ e deliver the 
bricks upon the band P. This band is worked by a small band 
pulley situated on the other side of the machine from that shown 
on the drawing, and is worked by a pair of bevel wheels and 
shaft, actuated by the ratchet wheel S and pair of spur wheels, 
which are put in motion by the rod r, worked by the crank 
plate g. The pulley which drives the band P is lifted at the 
exact moment when each brick comes out of the mould, to take 
it off the pallets. This is accomplished by a lever, moved by a 
cam fixed on one of the large shafts at the back of the machine. 
The pallets ¢ ¢ are supplied with steam to make them hot to 
prevent the bricks from sticking to them. Clay is fed into the 
hopper W either by hand from the heap or from the grinding 
apparatus. The screw revolving at the bottom of this hopper 
carries an adjustable quantity of clay into the hopper proper E. 
Under this hopper the distance is regulated between the pallets 
for a regular quantity of feed, and in reality becomes the mould. 
Just at the moment the pistons are in this position the hammer 
falls, and forces the material into the moyld, The motion of the 





cams causes one piston to retire while the other advances, and | the present moment. Not only are there diversities of opinions, 


presses the brick. The retiring piston then entirely leaves the | but there are also prej 


mould, and the advancing piston forces the brick out of the 
mould, to be taken away by the band before described, and thus 
completes one brick. The machine is adjustable in all its 
motions. 

The machine works about twenty-two tons, and will, we are 
informed, make from 30,000 to 40,000 bricks per week at a cost 
of 1s. per thousand for attendance on the machine. It is stated 
that excellent bricks are turned out by this machine from raw 
clay entering unprepared. One has been worked regularly for 
the last nine months. 





CONTINUOUS BRAKES FOR RAILWAYS.* 
By Capt. TYLer. 


In order that no possible misunderstanding may exist, I will 
ask you to allow me, before I proceed to discuss the question 
before us this evening, to state clearly my own position with 
regard to it. Up to the present time I have been, as Chief 
Government Inspector of Railways under the Board of Trade, 
perfectly independent as regards this and all other railway ques- 
tions. I have always persistently adopted the course which my 
office required, and my inclination dictated, of recommending, by 
way of improvement i’. railway working, general principles only 
in the interest of safety and efficiency; and of holding the 
balance, as far as lay in my power, evenly between all inventors. 
About six months ago I was elected President of the Grand Trunk 
Railway of Canada, 2nd an honourable member of a certain house 
not very far from this room, who has, from time to time, for some 
reason unknown to me, taken a kind interest in me and my affairs, 


inquired, in his place, of the President of the Board of Trade, at | 


the commencement of this session, whether it was intended 
that I should at the same time retain my office at the Board 
of Trade. Mr. Westinghouse, whose name is so well known in 
connection with a continuous brake, on seeing, from the question 
so put and the answer given to it, as reported in the newspapers, 
that I was likely to leave the Board of Trade, asked the advice of 
a common friend, and then, some time having elapsed, he was 
good enough, a few weeks ago, to make me an offer of a most 
hand and pli tary character, with a view, if I should 
give up the Board of Trade, to my having a considerable interest 
in, and assisting him in his business. I had, of course, a previous 
general acquaintance with his and other contrivances for what are 





called continuous brakes; but I then began to consider the dif- | 


ferent systems more carefully. The main condition that I laid 
down for myself was that I should under no circumstances accept 
his offer, or consent to associate myself with him, unless and until I 
could satisfy myself beyond doubt that his system was the best that 
had been or could be devised ; that it was based on principles which 
deserved to be adopted in preference to all others, and could be 
proved to be superior in practice, that it should be able to withstand 
the test of full and public discussion, and fair and practical experi- 
ment; and that it should, in fine, possess pre-eminently the quali- 
ties which the best brake ought to possess. I am still anxiously 


considering this special subject, from motives of self-interest, and | 


I should be very much obliged if any one would point out to me 
wherein any other system of brakes is superior before I finally 
determine to accept or reject the offer thus made to me, which, 
having resigned my office at the Board of Trade, I am now 
free to do, The points I am considering for myself are just 
those which it is to the interest of the chairmen and directors of 
the railways of this country also to make themselves acquainted 
with, and it has occurred to me that a full and fair dis- 
cussion of the subject would be of great value at the 
present time, not only to the railway companies in this 
and other countries, but also to all those who travel by railway. 
Many improvements, such as the block system, interlocking of 
points and signals, cum mu/tis aliis, which it has been my duty to 
recommend from time to time, have made enormous progress in 
recent years, and are now in a fair way to become generally 
adopted. But this question of continuous brakes, as affecting 
every train that runs, and almost every contingency that can 
happen to it, is really of more importance than all of them put 
together, and the time has come for a decision in regard to it. I 
have thought, therefore, that I could not do better than draw up 
a short paper as a peg on which to hang a discussion, and that I 
could not choose a better battle-ground than this lecture-room, 
where all who are interested or engaged in the subject may come 
forward to advocate theirclaims and state their opinions. After 
these preliminary observations, I beg to submit to you the follow- 
ing paper :— 

It is a singular circumstance in the history of railway construc- 
tion and werking that the power of propelling trains should have 
advanced so rapidly, and the means of stopping them so slowly, 
towards what may be called perfection. Railways are now half a 
century old. The highest speed became practicable and available 
within a comparatively short period after their introduction. We 
were able to travel as fast thirty years ago as at the present day; 
but we are now, in the year 1877, for the first time seriously 
considering the best principles for quickly reducing the momentum 
of fast trains, and we are still depending in the greatest emergen- 
cies mainly upon the rude and primitive contrivance of employing 
men to turn handles in different parts of railway trains for 
applying brake blocks to the wheels of a few vehicles. This is the 
more extraordinary, inasmuch as it is more important, for reasons 
both of convenience and of safety, to be able when necessity 
arises to reduce than to acquire speed rapidly. It is in conse- 
quence of the want of better means of applying brake-power 
that the signal arrangements have become so complicated, 
and distant signals have been necessarily placed at such 
great distances, varying from half a-mile to 1500 yards, 
from stations, junctions, level crossings, or cabins; with the 
disadvantages of extra cost, of difficulty and uncertainty of work- 
ing, of their being placed out of the sight of the signalmen, and 
of employing electric-repeaters in the cabins to indicate whether 
the arms are working, and whether the lights are burning. It is 
from the want of brakes on every vehicle that special brake-vans 
have been employed on inclines, at increased expense in wages, in 
wear and tear of material, and in haulage for bringing these special 
loaded vans up again after their descent with a train. From the 
want of a larger proportion of brake-power, much time is lost on 
every journey, the engine-drivers are compelled to slacken speed at 
long distances from points of stoppage; and the more frequent the 
stoppages, the greater the time that is consumed. We find 
that the suburban or metropolitan systems of railways have, for 
this reason, been amongst the first to make use of continuous 
brakes, The North London, the Metropolitan, and the District 
Railways have thus adopted, respectively, the chain brake, 
the vacuum brake, and the air pressure brake. It is from 
the want of more brake-power, properly applied, that most acci- 
dents occur, and that almost all the more serious accidents have 
been attended with fatal consequences. In cases of collision, where 
engine drivers have several hundred yards, and perhaps half a mile 
or more, to bring their train to a stand, but are unable to do so 
from the want of brake-power, the advantages of continuous 
brakes are obvious, especially on steep gradients, and slippery 
rails. But they are hardly less important for the prevention of 
loss of life and injury in all other cases, as, for instance, when 
trains leave the rails, owing to defects in the permanent way, or to 
their meeting with obstructions ; when faiJures occur of couplings, 
springs, axles, tires, or other parts of the rolling stock ; and when 
there are accidents at facing points, or on inclines. 

I am quite aware that in bringing forward this subject, I am 
taking a leap, not in the dark, but rather into the glare of a fire. 
There is no other subject so hotly contested in the railway world at 


* Read hefore the Society of Arts, May 2nd. 





, and gs, and interests at stake, 
which tend to prevent the plain truth, and simple common sense 
| from gaining a hearing. I om frequently had occasion to observe 
| upon the disadvantages of different companies adopting various 
| systems of brakes, and especially when they formed continuous 
| routes of communication; bat I have been told in reply by 
| railway oflicers best acquaimted with the subject, that it would 
| be utterly impossible for the railway companies to agree on any 
| one brake system. Each board of directors has confidence more 
| or less in its own technical officer, and looks at the matter, natur- 
ally, through Lisspectacles. Thevarious locomotive superintendents 

have, according to their opportunities, their special knowledge, 
| their qualifications, or their experience, honestly formed very 
| different opinions; and they would, I am sure, themselves admit 
| that there is at present no chance of their agreeing together as to 
| any one system of continuous brakes which it would be desirable to 
adopt in preference to all those othersystems. Many of them are, 
indeed, committed to one or another of these systems; and I have 
too much respect for them to think that they would lightly change 
the opinions which they have delibrately formed and confidently 
expressed, 

In other questions of railway construction and working, there 
are not the same difficulties to contend with as in this. In the 
construction of engines, or the construction of carriages ; in devis- 
ing instruments for working the block system, or apparatus 
for interlocking the levers for working points and signals; in 
applying locking bolts or locking bars to facing points; in the 
| methods of securing tires to wheels, so as to prevent them from 
| flying off in case of fracture; in the form of rails, descriptions of 
| fastenings, construction of bridges, considerable difference may be 
| afforded; and it is a matter of comparatively little importance, 
| how much managers, engineers, an 








manufacturers may hold 
diverse opinions, or adhere to differences in practice. But in 
fitting up engines and vehicles with brakes, other circumstances 
bave to be considered. It is important that in running carriages 
| through from one line to another, they should be adapted to travel 

together, and that they should be fitted in this respect, not only 
| with the best, but with the same means of convenience and safety 
as regards the brake apparatus applied to them, This require- 
ment is imperative, and cases oP accident will in future be 
narrowly watched, now that public opinion has become fully 
alive to the question, to see whether the best system of the 
brake power is in use, and what has been the result. It 
may, indeed, be considered certain that the best brake will 
before many years have passed become general, if not universal; 
and that, whether true or not in reference to other matters, the 
| theory of the ‘‘ survival of the fittest” will certainly prove true 
| in the case of continuous brakes. Before it is too late, therefore, 
| it would be wise for the boards of directors and managers of the 
various railways carefully to consider this matter, and to ascertain 
for themselves which is the best brake for general adoption. It is 
obviously much better that they should come to a general agree- 
ment with each other, and generally adopt that which they find 
to be best adapted for all purposes of practical working and main- 
tenance, than that they should spend money foolishly in adopting 
| a number of different brakes of various degrees of merit on differ- 
ent lines of railway, and certainly better that they should do so 
themselves than that any sort of compulsion should be exercised 
by Parliament or by any Government department. I have seen 
much in the last twenty-four years of genuine, hearty, honest 
opposition to required improvement, and of such oppo- 
sition from the highest quarters. But I have also seen 
how it has disappeared, as a summer cloud, before the teaching of 
experience, = the force of public opinion. And I know well 
| that in regard to this, asto many other improvements which it 
has been my duty to advocate, and my satisfaction to see adopted, 
fair and open discussion, with public trials and practical working, 
will brush away premature conclusions and individual prejudices, 
like so many flies, and cause the best brake, whichever it may be, 
ultimately to be brought into general use. In discussing the sub- 
ject in detail, it will be wise to begin at the beginning, and to 
state what acontinuous brakeis, In the use ofa continuous brake, 
properly so-called, the blocks may be applied from one point to all 
the wheels of every vehicle in a train, whilst the blocks of the 
ordinary mechanical brake are commonly applied by a guard on 
one vehicle only. Brakes may be wholly or partially continuous. 
They may be so fitted as to be applied along a whole train from 
one point, or they may be fitted so as to be applied in sections of 
vehicles ; a van, and one, two, or more carriages being coupled 
together to form each section. If there be broken continuity and 
several separate sections in a train, then the retarding force in the 
train will obviously be in several hands, unless there be some 
further means of applying the brakes on each of these various 
sections simultaneously from one point. 

Now, the first condition required in a good continuous brake 
| is, that the means of applying it directly throughou$ the train 
| in an easy and simple way should be in the hands of the engine- 

driver. It is the engine-driver’s duty to regulate the speed, to 
look out for signals or obstructions, to bring the train to a stand 
at the required point, and to act with promptitude in any case of 
emergency; and the principal objects of a continuous brake are, 
that the engine-driver may have complete control over his train, 
and may be able to bring it to a stand when necessary within the 
shortest distance. Having the responsibility, he ought clearly 
also to have the power of directing the movements of his train, 
and be able to reduce the speed, or to increase it, at pleasure. 
Having the first opportunity of seeing danger ahead, he ought to 
be able himself to use the means of providing against it, and he 
ought not to be obliged to trust to the guards to apply their 
brakes, as is now the common practice, in reply to a warning 
from his whistle. No fact is more certainly established 
| than that the guards frequently fail to hear the brake- 
whistle from the engine, and do not, therefore, make use of 
their brakes when they are urgently required to doso, In brake 
experiments, with comparatively short trains, we have known cases 
where guards and others, specially on the look out for the brake- 
whistle, have failed to hear it. The engine-driver should, there- 
fore, be able himself to produce immediate action on every wheel 
of the train, when necessary, by some process easy to himself, and 
certain of action. This should be done not merely by means of a 
communication-cord, which, although it cannot always be relied 
on even for calling attention, is employed in more than one con- 
tinuous brake system for acting on the brake-handles in the van, 
but by the direct application of the force employed for braking 
purposes, whatever that force may be ; and the guard, or guards, 
should also have the power, each for his compartment, of setting 
the same force in action, when it is required—on the failure of any 
portion of the rolling stock, or a carriage leaving the rails, or other 
cause unknown to, or unnoticed by, the engine-driver. I+ is not, 
for many reasons, desirable to afford the means of applying brakes 
to the passengers; though they should be able to communicate 
with, and call the attention of, the engine-drivers and guards, if 
occasion should arise. 

As one of the very numerous instances of the want of continuous 
brakes in the hands of the engine-driver may be cited the accident 
last November near Wincanton, on the Somerset and Dorset Rail- 
way. In that case an up-passenger train for Bath was travelling 
ata speed of 35 miles an hour, when the leading wheels of the 
engine left the rails, froma defect in the permanent way. The 
engine rode thus for 200 yards before the driving-wheels left the 
rails, but it then turned over on its side, 240 yards from the point 
of first disturbance. The engine-driver was killed, and the fire- 
man and guard, who narrowly escaped with their lives, were 
severely injured. If the engine-driver had been able at once to 
apply a continuous brake throughout this train, on finding his 
leading wheels off the rails, it might have been pulled up with 
scarcely any damage to the rolling stock, and no injury to Limself 








or any one else. 
Another condition, indispensable for a good continuous brake 
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worthy of general adoption, is that it should be automatic in its 
action, in the sense that the brake should be self-applied on every 
vehicle in the event of a division in the train. The brake blocks 
should fly on every wheel, instantly, on the separation of the 
brake couplings, and this, by direct action, and not through the 
intervention of secondary means, such as a communication cord. 
In order that this condition may be properly complied with, each 
carriage should carry its own store of brake power, and it should 
not be dependent upon power supplied for any other vehicle, from 
which it might become separa’ The necessity for this condition 
has been proved in numerous instances. Two of the most serious 
accidents in this country, as regards the number of deaths, 
occurred in consequence of the fracture of couplings and the 
running back of carriages down inclines, those, , at Brierly 
Hill, on the Oxford, Worcester, and Wolverhampton 
at Helmshore on the East Lancashire way. And there was a 
remarkable contrast in two recent instances, the one at Heeley, 
on the Midland Railway, and the other at Morpeth, on the 
North-Eastern Railway, which demonstrated, the former the ad- 
vantage of a continuous brake ig pee this condition, and 
the latter the want of such a brake, accidents were the result 
of a defective condition of the permanent way; and both trains 
were Scotch express trains. At Heeley the train was travelling at 
a speed of sixty miles an hour, w in uence of the road 
giving way under the engine, some of the es #8 eft 
the rails; and the first thing that attracted the attention of the 
head guard, riding in the hind-van, was the automatic action of his 
brake. The brake became acquainted with the damage before the 
man knew anything about it, and by its prompt action, converted 
what would otherwise have been a terrible: destruction of 
vehicles, with considerable loss of life, into an accident accom- 
panied by comparatively little damage to the rolling stock, or 
injury to the passengers. At Morpeth on the other hand, where 
the train was travelling at far less speed, about twenty-five miles 
an hour, three carriages were so utterly destroyed as to be undis- 
tinguishable ; the wheels of one of them, together with the remains 
of a passenger, were taken out afterwards from the tank of the 
tender, into which they had been driven, and five passengers lost 
their lives. Without multiplying individual instances, it is suffi- 
cient to state that hardly any accident can occur of a serious 
character, with separation of the coupling? on the engine or any 
part of a train leaving the rails, from failures in the permanent 
way or rolling stock, or from obstructions, or at points, or cross- 
ings, in which it is not an all-important advantage to be provided 
with a brake which will thus at once act for itself irrespective of 
engines, vans, or other vehicles, and without waiting for the ser- 
vants of the company to apply it ata time when they may be 
unable todo so, This desideratum will be the better understood 
when it is remembered that the destruction to the vehicles, and 
the loss of life to the passengers on such occasions, is commonly 
caused by the hinder carriages running forward with ay ire. | 
momentum upon the front carriages, and that this result is avoid 
when, the brakes on each vehicle being instantly self-applied, the 
momentum of each vehicle is at once checked, and such fatal 
results are thus avoided. ' 

As a further condition of automatic action, the brake-blocks 
should fly on, and not off. smey should, in other w be 
applied to and not released from the wheels in the event of any 
failure of the apparatus. This condition will at once commend 
itself to those oe urge, with trath, that the more generally con- 
tinuous brakes are employed the more certainly engine-drivers will 
get into the habit of running smartly up to signals, into stations, 
and towards buffer-stops or other ‘‘ dead ends.” 

There can be no doubt that this will be the natural tendency, 
and it must be expected and provided for. Men will never be 
otherwise than fallible, machinery will never be quite perfect. 
We weight our signals so that if the wire breaks they fly to 
danger, and we thus reduce in all ordinary cases what might be a 


risk of accident to a _ possible risk of delay. Similarly, 
it is essential, in employing continuous brakes, to vide 
that, although a train may, om any defects i any 
of their parts, be sto y, yet shall driver 
not be carried accidentally too far without the means of 


pulling up. Otherwise, that which is intended as a means of safety, 
might be converted into a source of danger. argument is some- 
times put forward that, however good brakes may be 
for service elsewhere, they ought not to be used in ing into 
terminal stations. Buta few words of actual experience will soon 
dispel this fallacy. When collisions occur in this way, from trains 
entering a station at too high aapeat, the engine-driver commonly 
accuses the guard, and the guard the engine-driver. The train is 
perhaps a little heavier, or the rails more slippery, or there is less 
proportionate brake power than usual. But if the engine-driverhas 
control of brakes over his whole train, then he has no occasion to 
rely on the guard or guards, the responsiblity rests with him alone, 
soods of produsiay aeh sodbhoney hy eeuintne tistente 
mode of producing ! is power 
between two or three men in different sof a train, without 
good means of acting together ; and the best mode of avoiding such 
collisions is to place the responsibility and control beth together in 
the hands of the engine-driver. No excuse remains in such a 
case, for an engine-driver, when he is provided with ample brake 
power, which he can apply at pleasure, wholly or persaly, of 
which he would not on ordinary occasions employ the full force, of 
which he would retain a reserve for every case of emergency, and 
which, if anything should happen to go wrong, would only by 
automatic action stop him sooner than he ex) " 

The most remarkable instance showing the necessity for com- 
ee with this condition is the accident that occurred on the 

lth November, last year, on the Jersey Central Railroad. A 
ea train running to Communipaw Ferry, which ought to 

ave been pulled up at the platform, dashed through the depét 
almost with undiminished speed, carried away part of the goods 
office, crossed the ferry pier, and fell into the river. engine- 
driver trusted to his vacuum brake, which was not automatic, but 
his apparatus failed him at the critical moment. If his brake had 
been automatic, and thus self-a lying on the failure of any of 
its parts, the engine-driver wat ave been previously warned, 
and the accident would not have occurred. 


Having reference, then, to the approach of trains to terminal ' 


stations, junctions, level crossings, opening bridges, buffer steps, 
and to all cases in which an accident might be by a train 
over-running a particular spot, of which is comprised in ordi- 
nary railway working, the truth of the matter may be correctly 
stated by asserting that it is not safe to employ any continuous 
brake which is not automatic in the sense of flying on, or applying 
itself, when failure occurs in any of its 3 and, further, that 
a continuous brake which does comply this condition of auto- 
matic action must afford a ya degree of safety than the existing 
arrangement of mechanical brakes distributed through different 


parts of a train, and is the only proper and suitable apparatus to 


employ. 

Another advantage, in practical working, of a continuous brake 
which is self-applying, and requires to be taken off by the exertion 
of the force employed, that of proving itself to be in good order 
when the train starts, is not less i tant. Under other con- 
ditions a train may be started, with the brake apparatus not 
coupled up, or with its parts out of order, unknown to the driver, 
when he starts on a jo 
brake is defective when he finds it failing to act, as it becomes 
necessary for him to bring his train to a stand. But when he 
is obliged, by the application of the brake force, to relieve the 
wheels of the blocks before it is possible for him to start, then 
there remains no risk—either from neglect of servants, or defect 
of machinery—of his leaving a terminal or other station with his 
brakes not in working order. This is, in fact, a condition of sim- 
plicity in working, true in principle, and of great advantage in 
daily practice, 

The next tea condition is promptness of action, or appli- 
cation with force of the blocks to the wheels, within, say, one 


3.and he may only discover that his 





second, ona train of ten iages. The necessity for this require- 
ment will be at once pcr when it is remembered that in 
one second a train travelling at 60 miles an hour passes over 88ft.; 
at 45 miles an hour, 66ft.; and at 30 miles an hour, 44ft. A train 
travels, that is to say, 100 yards—at 60 miles an hour, in 3°4 
seconds,—-at 45 miles an hour in 4°6 seconds,—and at 30 miles an 
hour in 6°8 seconds, When an accident occurs in which a carriage 
leaves the rails from failurein any portion of a train, it may be of 
great, and even of vital importance, immediately to reduce the mo- 


mentum of every part of it ; and every extra second ex) before 
this is commenced may be a question of life and death. 
At M the engine fell over on its side 84 yards from the point 
at which, and say 10 seconds after, it first left the rails. This was 


y and i then, 
undoubtedly, the hinder uy ty ay A ss #80 far, have had their 
momentum checked during the ‘ ing seconds, that much 
of the terrible which occurred by the hinder carriages 
running forward unimpeded the tender and some of 
the leading carriages, would have avoided, and no lives would 


have been lost. In cases somewhat less sudden, and when an engine 
driver find ap eoemnnieen i = eee Gee at fies, ae 
ins neous i ili ei vent 

collision or ela aes the amount of damage, vin save the 
passengers from injury, and will avert all risk from the subsequent 
rebound of the buffers—which is sometimes the cause of the worst 
damage—even if a collision ensue. In such a case, for instance, as 
the recent collision at Saltney, on the Great Western Railway, 
where the engine-driver of a er train was warned by an 
engine-driver travelling in the opposite direction of an obstruction 
in way, in the dark, 328 yards from him, caused by some 
wagons having, in shunting, been thrown from a siding, the pas- 
senger train might, by the instantaneous action of a good con- 
tinuous brake, have been stopped short of the obstruction. And 
at Skipton, when thirty passengers were killed, the train, travelling 
at, say 40 miles an hour, might, tly, by the instantaneous 
application of continuous brakes, have been brought to rest with- 


out any serious injury. 

_ Another i it condition of a continuous brake is ‘‘ simpli- 
city,” and on this head I must be allowed to refer to my paper 
read in this room on 20th May, 1874. I then endeavoured to 
explain, with reference to the accusations of certain eminent rail- 
way gentlemen, as to the icated arrangements which were, 
by the action of the Board of Trade, being forced upon railway 
companies, what simplicity, as opposed to ec nfusion in railway 
working, really meant; and that simplicity in construction and 
simplicity in working were, in many cases, distinct, and widely 
different from one another; complication in construction being 
frequently, or always more or less, necessary to obtain sim- 
plicity in working. I then pointed out that simplicity in 
working was not obtained, ‘‘ where in long heavy trains 
timed to travel at high 5 , engine-drivers had not suf- 
ficient brake power to enable them to bring their trains to a 
stand within i Ww they could not depend 
upon the guards hearing their brake-whistle, and when they had 
roe: a limited portion of rt poe under their own con- 
trol,” nor, “‘ when they found it difficult to maintain their time- 

speed, and at the same time approach each and every signal 
in the course of their journeys with the requisite amount of 
caution, according to the severity of the gradients, the slipperiness 
of the rails, the i power, and the positions and 
view afforded by such signals.” I may now add that simplicity as 
regards the application of railway brakes is not obtained by the 
system now more commonly employed of brake-handles to be 
turned by different men in different parts of a train; but is 
obtained when, by more complicated construction, an engine- 
driver is able easily in an instant to apply ample brake | 
peer at pleasure with more or less force to every wheel of | 

train ; is obtained when, every time an engine-driver starts, 

or attempts to start, his train, the brake itself informs him if 
it is out of order; and is still more obtained when, on the occa- 
sion of an accident and the separation of a compling, the brakes 
will unfailingly apply themselves on every wheel of the train 
without the action of the engine-driver or guards, and before 
even they have time to realise the necessity for it. This is true 
simplicity in such a case; and that system of continuous brakes 
which best accomplishes such results in the shortest space of time 
is, so far, preferable to all others. As an instance of the want of 
simplicity of the present system, may be quoted the case of a 
recent accident at Derby. A night mail train which ought, on 
arriving at Derby, to have been stopped at the ticket platform 
on the west of the station, ran past that platform, and 
came into violent collision with some carriages beyond it. 
The fireman, who was not well acquainted with the line or 
the station, took off his brake in the dark, to allow the train to 





run forward, on seeing a signal lowered, just at the moment when | 
he ought to have screwed his brake on more tightly ; and the | 
engine-driver only discovered the mistake which the fireman had 
committed, when it was too late to correct it. I mention this case 
to show how desirable it is, not merely that the brakes should not | 
be distributed between the fireman and guards in different parts of | 
the train, but, further, that the engine-driver should, in the | 
simplest form, be able himself to apply and release it, without the 
intervention of the fireman ; and the engine-driver should be able 
to do so, without the exertion necessarily bestowed in turning the 
ordinary screw-brake on and off. As long as this common 
mechanical brake isemployed, the engine-driver cannot be expected 
eee cud te a aot yan Gio ie the abe oe, S& fair to 
say, is reason of its apparent simplicity, in favour with 
some of the most eminent authorities of the ier world. 

The conditions of cost, maintenance, and efficiency cannot, with 
advantage, be separately considered. Any railway company which 
ad a brake system not fulfilling the necessary requirements 
will undoubtedly be compelled, sooner or later, to change its brake 
apparatus, will thus ultimately incur much extra expense, and will 
be deprived, in the meantime, of the advantages obtained by the 
use of the best brake. There cannot be very much difference in 
first cost between different systems, if the same conditions be ful- 
filled, and if the same materials are employed. Durability and 
gy ees of maintenance must be, and pre e is, ie Pca 
of greater than comparativ, slight differences 
in Seok acets Reae maake and rubber reservoirs, as used in 


loss of life were the result, the laments would be bitter and 
unavailing. It may be safely asserted that there is scarcely 
any piece or form of construction or machinery on any railway, 
or anywhere else, from a hose-pipe to a house, from a distant 
signal to a locomotive engine, that is maintained from year’s end 
to year’s end in proper adjustment and condition, unless it 
be required for practical use; and, independently of the disadvan- 
tage as regards the servants, who may be required to work one set 
of brakes at one time and another set of brakes at another time, 
and may not, when an emergency arises, be able readily to make 


up which handle to fly to, or which lever to operate 
won, the system of ing only occasionally and for purposes 

test a brake specially , for cases of extreme emergency, 
when perfection of adjustment and working is much required, 


when every second is vital, when luggage may be found in the way, 
is one which can only be looked ae as ~ ba courting failure 
and disaster. As ing upon the opposite principle, of relying 
continually upon the brake which would also used in cases of 
emergency, and of providing an indication, constantly before the 
eyes of the servants of the company, of its condition and working, 
it would probably be wise in the case of pressure brakes to affix an 
indicator on every engine, and in every brake van, by means of 
which they may see at a glance the condition of their brake power, 
and of its connections. 

I have purposely avoided in this paper a multiplicity of details 
which it is unnecessary here to discuss, and which would only 
serve to divert attention from the main points; but without pre- 
Sending to a complete treatment of this much varied question, I 
have, I believe, referred to the principal conditions which it is 
necessary for us to consider in deciding which system is the best 
for general adoption as a continuous brake for railway trains, 
These conditions are all practical and feasible, and may thus be 
summed up: (1) Simple and easy control, especially by engine- 
drivers, but also by guards of trains. (2) Automatic action in the case 
of an accident, or of adivision of atrain, without any interference from 
engine-driver or guards, so that the brake blocks may on the sepa- 
ration of the couplings between any two carriages be self-applied 
on every wheel, (3) The brake to fly on, and not off, so that the 
blocks may be applied to and not released from the wheels, on 
failure of any of the parts, and the train cannot be started unless 
the couplings are complete and the whole apparatus is in working 
order. (4) Instantaneous application—say to full force within one 
second of time—when operated by engine-driver or guard, or when 
self-applied. (5) Simplicity of working. (6) Moderate cost, as 
compared with efficient durability of parts, and easy maintenance. 
(7) Constant employment in the conduct of traffic, and not merely 
employment for testing, and in cases of emergency. (8) The engine- 
drivers and guards to be provided with indicators, showing at a 
glance the condition of the brake power, and the continuity of the 
connections, 

Keeping these cardinal points in view, it cannot be difficult, 
with an unprejudiced mind, to come to a conclusion as to the 
relative claims of rival inventors. I have mentioned no names, and 
I express no opinion as to which of the various systems advocated 
is best adapted for the ends to be accomplished. I invite all 
who are interested in this subject to take this opportunity 
of coming forward to state their own views, as to the con- 
ditions which should be fulfilled, the best means of complying 
with them, and the experience which has up to the present 
time been obtained ; and I hope there may be a full and fair dis- 
cussion commensurate with the importance of the subject. The 
only other means available to assist in leading to a decision, if doubt 
should still exist, are further trials; and on this point I would 
venture to suggest, in conclusion, that any fresh experiments should 
be publicly conducted on parallel lines, before impartial judges. In 
this way convincing results would best be obtained. The errors, and 
uncertainty and discrepancies, real or suspected, incidental to 
isolated trials by different people in different parts of the country, 
would be avoided. Similar and rival trains, running side by side, 
at the same speed, on rails in the same condition, and on the 
same gradients and curves, might be made to afford exact and 
obvious means of comparison, not only as to the respective powers 
of the brakes under trial, but also as to rapidity of application, 
automatic or otherwise, when worked by engine-drivers or guards, 
and at different periods of the stoppage. ‘he time has come for 
decisive action, and the public interests at stake are sufficiently 
large to warrant a few days expended im experiments of this 
description, and it would probably be impossible otherwise to 
arrive at the much-to-be-desired consummation of unanimity 
amongst the railway companies. 








VISIT OF THE MUNICIPAL COUNCIL OF 
PARIS. 

On Wednesday the President and Council of Paris visited the 
Beckton Gasworks and the outfall sewage works at Crossness. The 
President, M. Bonnet Duverdier, is accompanied by M. Deligny, the 
chairman of the committee, and by about forty members, the 
object of their visit being to make themselves acquainted with the 
system of underground railways, the sewage system, and the gas- 
works, hospitals, and other institutions of the metropolis. They 
arrived in London on Monday night, and on Tuesday morning 
they met at the Charing Cross Hotel, where they were received 
by Sir E. W. Watkin, M.P., and Mr. Myles Fenton, the general 
manager of the Metropolitan Railway; aud by Mr. J. Shaw, the 
manager and secretary of the South-Eastern Railway. They were 
conveyed by special train to Cannon-street, where the omnibus 
service of these companies was in readiness, and the party were 
conveyed to Aldgate station. Having examined this station, 
which, it was pointed out, had been constructed to deal with a 
large and increasing metropolitan tratlic, they proceeded to the 
new station at Liverpool-street, with the large and handsome pro- 
portions of which they were very much impressed. They proceeded 
thence to Farringdon-street and King’s Cross stations, at both of 
which Mr. Fenton explained the working of the lines used for the 
metropolitan traffic proper, and also that of the separate lines 
between those points which are used for the tratiic between the 
railways on the north and south side of London. The party then 
proceeded to Hammersmith, and returned thence to Bishop’s-road, 
where they passed through the Great Western Company’s station 
on to that of the Metropolitan Company at Praed-street. Subse- 





some systems of continuous brakex, may be somewhat ch 
at first, but cannot be maintained as cheaply as iron cylin- 
ders and iron reservoirs. They must be less reliable, and 
must at times be more apt to fail, as they get old, when they are 
urgently wanted to act. The constant maintenance of materials 
of this description—which cannot properly be allowed to work till | 
they burst or fail, but must be renewed at stated intervals—under 
every v used with passenger trains on a railway would cer- | 
Y prove, in a series of years, to be a troublesome matter. it 


is a novel idea, in railway locomotive or carriage building, to con- 
tem; the use of such materials for permanent work, 
and for objects of such But, whatever the 
materials or the form of brakes, they should, at all 
events, be adapted and for ordinary use, daily, hourly, | 
and on the occasion of every stoppage e by a train. 
To one set of brakes for emergencies, and another 


set for ordinary use, as on the railway of one great railway com- 
pany, is introducing a most objectionable principle. The tendency 
in the course of working such an arrangement from year to year 
would be, according to all precedent and all experience, for tests 
to be neglected, and for the emergency brake to fall more or less 
into disuse. Apparatus of all descriptions on railways which is 
not constantly employed for useful purposes fails to receive that 
attention which is necessarily bestowed on other apparatus on 
which practical working constantly depends. Sooner or later, the 
time would surely arrive when the emergency brake, suddenly 





required for a serious contingency, would fail to act; and then, if 


q' y they p to Westminster Bridge, and were con- 
ducted over the Houses of Parliament, paying a “ flying visit” 
also to some of the Westminster courts. Keturning to Westminster 
Bridge, they were conveyed to the Mansion-house station by the 
District line. In the evening they dined at the Trafalgar Hotel, 
Greenwich, as the guests of the directors of the. Metropolitan 
Railway Company. 

On Wednesday the party visited the City of London Gas Works 
at Beckton, near Woolwich, and the northern and southern out- 
falls of the metropolitan main drainage system at Barking and 
Orossness. The visitors, after inspecting the retort houses, gas- 
holders, and the apparatus by which the company and its thousand 


| men keepa large part of London supplied with gas, they proceeded 


4#o the contiguous works of the Metropolitan Board. There the 
sewage of the whole of London north of the Thames is discharged 
by gravitation twice a day, at half-ebb tide, and at the rate of 
56,000,000 gallons per day; the reservoirs in which it is stored in 
the intervals are 94 acres in area, and have a capacity of 36,000,000 
gallons. The southern outfall at Crossness, two miles lower down 
the river, was found especially interesting, as here the sewage from 
south London is pumped up from Deptiord into a covered reser- 
voir of 6} acres, and is there discharged into one of the broad 
reaches ot the Thames on the receding tide. The dwellings for 


the officials and workmen were also visited. The visitors expressed 
much satisfaction at what they saw, and returned to London, as 
they went down, by water. In the evening the party dined with 
the Lord Mayor. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Group and Co., Booksellers. 

LEIPSIC.—A. TwieTMEYER, Bookseller. 

NEW YORK.—Tae Wittmer and Rocers News Company, 
31, Beekman-street. 

















TO SORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform oi ts that letters of inquiry addressed to the 
public, and intended for insertion im this column, must, in all 

nied by a large envelope legibly directed by the 
writer to hi , but bearing a 2d, postage stamp, in order that 
answers received by us may be vorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

A CORRESPONDENT.—The crystal is quartz with a small fragment of iron 
pyrites adhering to it. ; . 

W. L. C.—There is no complete list of the kind so far as we are aware ; but 
you will sind approximate jigures in the annual reports of Captain Tyler. 
Aspino.—Assuming that a bracket chair is the proper chair to use—a point 
about which opinions will differ—then yours is a good chair, its great fault 
being its excessive rigidity. About the originality of the invention we can 

express no opinion, except that it 18 new to us. N 

Correction. — We regret to have to correct a typographical error in our last 
impression. The name of the author of “ Tramways et Chemins de Fer 
sur Routes” is P. Challot, not “ P. Chenot,” as unfortunately printed, 








SUBSCRIPTIONS. 


Tux Enoweer can be had, by order, from anu newsagent in town or country 
at ‘he various railway stations ; or it can, of preferred, be supplied direct 
rrom the office, on the following terms (paid in advance) :— 

Half-yearly including doulie number) .. - £0 14s, 6d. 
Yearly (including two double numbers)... .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Exornear is registered for transmission abroad, 

Cloth Cases for binding Tuk Exutneer Volume, price 2s. 6d. each. 

The following Volumes of THe ENGINEER can be had, price 188. each—Vols 
8, 5, 10, 14, 21, 24, 25, 26, 38, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tuk ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 


Order. — Australia, Belgium, Brazil, British 
5 , Cape of Good Hope, Denmark, Beyet, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 
etherlands, New Brunswick, Newfoundland, New Soutb Wales. 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via South- 
ampton, £1 16s. 

Remittance by Bili in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Jonian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java. £2 5s, 


ADVERTISEMENTS. 

*,* The charge for Advertisements of Jour lines and wnder is three shillings, 
for every two lines rds one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by stamps wn 
pa; Alternate advertisements will be inserted with ali practical re- 
pm ere but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS Cannot BE INszRrED UNLess De.ivereD BErore Six o’cLocE on 

Tuavrspay Evenine mm xacn Weex. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tux Encinegr, 168, Strand. 





MEETINGS NEXT WEEE. 

Tue Institution oF Crvi Enoingers.—Tuesday, May 8th, at 8 p.m.: 
(1) Discussion upon Mr. Souttar’s paper “On Street Tramways ;” and 
(2) “The History of the Modern Development of Water-Pressure 
Machinery,” by Sir W. G. Armstrong, C.B., V.P. Inst. C.E. 

Society or Enoineers.—Monday, May 7th, at 7.30p.m.: ‘On Direct- 
acting Pumping Engines,” by Mr. Philip R. Bjorling. 

Civit AND MecuanicaL Enotneers’ Society. ~Thursday, May 10th: 
“On the Introduction of Railways into China,” by Mr. Chas. H. Driver, 
Vice-President. 

Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
Sotarday, May 5th: “On a Steam Bicycle Tramway,” by Mr. Robert 
Hedley. 








DEATH. 
On May 2nd, at Willow Bank, Lowcr Broughton, Cotin Marner, in his 
sixty-sixth year. No cards. 
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THE WAR. 

Wirn the political aspect of the war between Russia 
and Turkey it is beyond our province to deal; but certain 
points are suggested by the conflict which we cannot pass 
over in silence. It is probable that from the earliest 
ages the engineer has played an important part in the 
conduct of warlike operations. That the Romans relied 
almost as much on the skill of the men who designed their 
catapults, ballistas, battering rams, and wooden towers, as 
they did on the powers of their legionaries, is well known; 
and the student who has read Rollin, will not need to be 
reminded that the invention displayed in designing these 
machines and works, and the skill employed in their con- 
struction, under great difficulties, were of no mean order. 
In very recent times we find aboriginal races erecting 
stockades with something closely akin to mechanical 
genius, But the perfection of the practice of. the art of 
war is only co be found among civilised nations who have 
availed themselves of all the aid which the engineer can 
lend them to kill, burn, and destroy. A modern breech- 
loading rifle is a marvel of invention, and the means 
by which these rifles can be turned out by the 
thousand, with such minute accuracy of repetition that 
any one part of one rifle will fit any other rifle, is a 
triumph of engineering skill. But breech-loading rifles sink 
into insignificance before 80-ton guns and ironclad ships. 
Without these things war in the present day could not 
carried on ; and so it may be said that the engineer, after 
all, plays a more important part than any one else in the 
strife of nations. In other words, the relative strength 
of any two nations is measured far more by the aid which 
has been lent them by the engineer than it is by the 
number of men or ships they can bring into action. If 
we measure the powers of Russia and Turkey by this 
standard, it will be found that there is little to choose 


between them. Neither has, unaided, been able to accom-. 


plish much, Both, helped by English and American skill, 





have obtained ships and weapons in as great abundance as 
apparently they desired; but neither country possesses 
within itself resources which would enable it to repair its 
losses or add to its strength. Thus Russia could not make 
a single armour-plate of much value, and her gun factories 
are not equal to the production of heavy serviceable 
artillery. Turkey is in a still worse plight. Of all her 
splendid fleet not one ship deserving the name of man-of- 
war was built in Turkish waters, Russian and Turkish 
engineers, whatever their abilities, have been able to do 
little or nothing, owing to causes beyond their control ; 
and we are thus met at the outset, with the fact that to 
England and America, Russia and Turkey are at this 
moment indebted for the power of fighting. 

It is impossible to say that the war will be confined 
within narrow limits, and should it roll towards the East, 
and Russian arms gain substantial victories in that 
direction, it is more than probable that England will be in- 
volved in the struggle. Now Englishmen hate war, 
although when they have to fight they can do it with all 
their energy. But a result of the national antipathy to 
war is that no one ever believes we shall have to fight. 
Consequently, although we are always getting ready, we are 
never found quite prepared to take the feld. If we did not 
as a people try so hard to be prepared, if we did not say so 
much and doso much in the way of making our guns and 
our soldiers and our navy the best in the world, perhaps 
less would be expected, and less disappointment felt at 
our unreadiness. The great mass of the public in these 
countries believe that England is always ready to fight, 
should war be forced upon her. We fear that, in point of 
fact, this assumption has no solid basis. It is true that we 
could fight at any moment, after a fashion; but we have 
seen that without theaid of the engineer war cannot now-a- 
days be waged successfully ; and there is reason to think 
that none of the successive Governments which have ruled 
Britain since Waterloo, have availed themselves sufficiently 
of the services which the engineer, and he alone, can render 
them. We have too great an inclination to take things easily, 
and to assume that if put to it the engineer can accomplish 
miracles. Examples of this truth are not far to seek, but one 
or two will suffice. In any international struggle England 
must rely mainly on her fleet. Her armies are numerically 
tvo small to avail much, and although they could readily 
be strengthened, yet a soldier cannot be made in a day. 
The case is totally different as regards our ships. England’s 
navy is the best and most powerful afloat, and on it we 
ought to be able to rely with content. Now the navy in its 
turn depends wholly on its steam machinery. If this is 
defective, guns, ships, armour, and sailors are useless. 
Under these circumstances, it is not a little disheartening 
to find that, at this moment some of the best ships we have 
—namely, the Hercules, Minotaur, Triumph, and In- 
constant—are all in dock for repairs, while the Devastation 
is ordered home to make good the defects caused by a service 
of two years. It is not difficult to imagine the nature of 
the repairs to be effected. For the most part we may rest 
assured that they could be postponed for some months 
without serious injury to the ships. The paramount 
defect, however, will not admit of this treatment, because 
it concerns the most vital part of a ship. The boilers 
of all the vessels we have named are in bad condition; 
those of the Devastation will be repaired, but those of the 
Hercules and Triumph must unavoidably, we under- 
stand, be replaced. Commenting on these facts, one 
of our daily contemporaries argues that the Admiralty 
should keep our ironclads at all events, at home in dock, 
and thus eliminate the chances of destruction which are 
incurred whenever a ship is put under steam, or goes for a 
cruise. With this doctrine we cannot agree. If our 
ironclads are not manceuvred in peace we shall not know 
how to handle them in time of war. The true remedy 
for a state of affairs which is, to say the least, unsatis- 
factory, lies in another direction. Defects may be classed 
under two heads—vital and non-vital. A ship may be 
rendered very uncomfortable by leaky decks, or very 
unsightly by the absence of paint, but neither will pre- 
vent her from taking part in an action. Such defects are 
non-vital, but a failure in engines or boilers is vital. It 
at once renders the ship entirely useless for the time being. 
It unfortunately happens that the boilers of our men-of- 
war wear out in about three years. With heavy repairs 
they may be made to last double the time, working at a 
reduced pressure. Sooner or later the evil day comes, 
and new boilers have to be put in, and in nine 
cases out of ten the new boilers are not ordered until they 
are wanted. Now, with all the resources of modern art, 
a set of boilers for an ironclad cannot be made in a week. 
lt isa work of months; and if the Admiralty pursued a 
very common-sense plan, about two years after a new iron- 
clad had gone to sea they would order a second set of 
boilers for her, giving the makers a year to complete the 
job. The boilers could then be kept in stock until 
wanted, and could be put in almost at a moment’s notice. 
In the same way, certain portions of the heavy machinery 
likely to give way, as, for example, crank shafts and pro- 
pellers, could be kept at our dockyards. We are aware 
that this is done now to a certain limited extent as regards 
machinery; but it isnot done in any way as regards boilers 
if we except those of a few comparatively small ships. The 
only objection to the plan which we can think of is that a 
good deal of money would be required to pay for the 
boilers, which money would return no interest. But 
however much the British taxpayer may grumble, 
he always pays in the end; and we cannot call to mind an 
instance in which a Government did not obtain all the 
money asked for to support our naval supremacy. There 
is every reason why the Government should follow the 
example set them by the great railway companies. The 
time and money expended formerly in effecting repairs of 
locomotives was enormous when engines had to wait 

rhaps a month for a new axle box or an eccentric strap. 
bn such lines as the London and North-Western, every- 
thing belonging to an engine is now kept ready made in 
stock, and a couple of hours suffices under such conditions 
to effect repairs which, under the old system, occupied a 
week or ten days, during which the company were deprived 





of the services of the engine. Some such plan as this must 
be adopted by the Admiralty if our ships are always to be 
ready when wanted. 

The progress of the war will be watched with interest 
by engineers, in the hope that many vexed questions will 
be satisfactorily settled by the test of practical experiment. 
Russia has, if we are not mistaken, two Popoffkas in the 
Black Sea; an engagement between these and such a 
Turkish ironclad as the Fethi Boulend, which is protected 
by 9in, armour on a 10in. backing, and is armed with four 
12-ton guns in double fixed turrets, would supply a great 
deal of valuable information. This ship can steam at 
fourteen knots. The efliciency of torpedoes in preventing 
the hostile movements of ships will also be settled in some 
degree. Many other points will suggest themselves to 
our readers, who may rest assured that, as far as possible, 
the results of the war, in so far as they are of special 
interest to engineers, will be placed on record in our 
pages. 


STEAM POWER ON TRAMWAYS. 

A very interesting and suggestive report on the employ- 
ment of mechanical motors on tramways has recently been 
submitted to a commission, appointed by the Danish 
Government, to make an inquiry similar to that carried 
out by the Select Committee whose report appeared in our 
impression for April 20th. The paper in question 
has been prepared by Mr. W. R. Rowan, C.E., of Copen- 
hagen, ete, a translation of it by Mr. F. J. Rowan is pub- 
lished in this country by Messrs. Norman, of Covent- 
garden. Mr. Rowan deals with the whole question in such 
a sensible and intelligent fashion that: we shall make no 
apology for placing his opinions and statements at some 
length before our readers. He considers the diiJerent 
systems that have been proposed, and suggests what we do 
not hesitate to pronounce the best scheme for working tram- 
ways by mechanical power yet brought out. The conditions 
to be complied with by a mechanical motor on street 
tramways are: (1) That it must be more economical than 
horses; (2) It must have more tractive power than two 
horses, for these can only draw on a level forty or fifty 
persons, while a carriage with mechanical power must, to be 
economical, accommodate many more ; (3) It must be capa- 
ble of being stopped almost instantly ; (4) The engine 
must cause the passengers no inconvenience whatever ; (5) 
The engine must not be too heavy or occupy too much 
space; and (6) It must be so arranged that the engine- 
man can at all times, without stopping the car, have 
access to any part of the machine, and have a full view 
of the road on which he is running. How Mr. Rowan 
ee to secure these ends we shall explain presently. 

eanwhile, let us see what his conditions mean. The 
first appears to us to lie at the root of the whole question. 
Steam or air power possesses no advantage whatever for 
use on tramways over horse labour, except economy. 
We say this, notwithstanding that it apparently 
contradicts so good an authority as M. Challot, whose 
argument, namely, that steam permits greater facilities to 
be afforded to the public on féte days than can be given 
when horse-power is employed, we referred to in our last 
impression. If this statement be analysed it will be 
found to mean, after all, that the cost of providing with 
horses what the public want would be greater than the 
returns would warrant. It may be taken as an axiom 
that unless the cost of any system of mechanical traction 
is less than that of horse traction, it cannot live. As 
regards the second proposition, opinions may differ ; for 
ourselves we do not hesitate to endorse Mr. Rowan’s 
views. Plenty of power must be provided, and toy 
engines can never be relied on to work tramways. The 
third, fourth, and fifth propositions will be generally 
accepted as sound without dispute. The sixth is no doubt 
right, but, at the same time, it is, we believe, quite possible 
to build engines which will work well, although they are 
no more under the eye of the driver than is the machinery 
of a railway locomotive. 

Mr. Rowan’s views are in many respects identical with 
those which we have repeatedly expressed, never more so 
than when he explains that separate engines, weighing not 
more than two tons, are of no use on tramways, because 
they lack adhesion. For this reason he is opposed to the 
use of separate engines—as, for example, Mr. Hughes’ 
system—and he points out that such engines must of 
necessity weigh at least five tons, most of which is dead 
weight, while the boiler and engine alone need not weigh 
more than two tons. But three tons of non-paying load 
to be hauled represent a serious item of expense. He 
proposes, therefore, that the engine shall be combined with 
the tram car in a very ingenious way, which we shall pro- 
ceed to describe. His tram car is of unusual length, and 
supported at each end on a four-wheeled bogie. Such 
cars have been used in the United States with great 
success. The leading bogie, if we may so term it, really 
constitutes the foundation of a small engine and boiler 
the bogie wheels being all drivers, and carrying, 
in addition to the weight of the boiler and 
machinery, half that of the car. It is urged against 
the combination of cars and locomotives in this 
way, that when one breaks down both are dis- 
abled. To obviate this objection the Rowan car is so 
made that it can be readily detached from the engine, 
which is then available for another car. We have not 
space to give the details of this arrangement, which is ex- 
tremely simple and ingenious. The engine is quite cut off 
from the rest of the car by a partition. The car should 
always be run with the engine first, and to effect this either 
a turntable must be used, a reverse curve, or one bogie 
being blocked fast the other can be brought crosswise 
under the car and the latter turned on the blocked bogie as 
acentre. The motive power is supplied by steam, and to 
prevent smoke only clean coke is to be used, The necessary 
draught is supplied by a fan, and this fan is utilised to 
condense the steam in the following way. Under the seats 
of the tram car are boxes or tunnels, in which are — 
a number of thin tubes. The air is driven by the fan 
through these tubes, while the waste steam is admitted to 
the boxes and there condensed. The air, heated to 
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about 200 deg. is then conducted to the closed ash- 
pan, and so supplies the fire. The condensed steam 
is returned in the shape of water to the boiler by a 
pump, and no attempt is made to obtain a vacuum. Such 
is, in general terms, Mr. Rowan’s proposed steam tram car, 
and, as we have said, it appears to us to be about the best 
solution of the difficulties which beset the subject yet pro- 
There are one or two poiats, however, which 
require elucidation. The first is the cost of such a car; 
this, we think, cannot fail to be heavy. And, secondly, 
we are by no means clear that Mr. Rowan could condense 
his steam as satisfactorily as he supposes by the use of 
cold air alone. We have not sufticient data before us to 
make the requisite calculations on this point with certainty, 
but, assuming that his engine worked up to 15-H.P., and 
used 50 Ib. of steam per horse per hour, he would have to 
condense 750 1b. of steam in the same time. It would not 
be safe to assume that less than one square foot of cooling 
surface would suffice to condense a pound of steam per 
hour; consequently, under the conditions stated, 750 square 
feet of tube surface would be required; this represents 
nearly 4000 lineal feet of jin. tubing, or say fifty tubes 
40ft. long stowed under each seat of the car.. The cost of 
these condensers would probably be heavy. The estimated 
expense of working this steam car is given as 25s. per day of 
fifteen hours. The cost of working the Copenhagen tram 
cars by horses is stated to be such that a saving of 40 per 
cent. would be effected by the substitution of steam. Mr. 
Rowan gives some data and advice with regard to common 
road railways, bat they scarcely bear on the subject of 
this article, and we must postpone their consideration. 
Opinions will no doubt differ concerning the merits of 
Mr. Rowan’s car, but adverse criticism can only, we ven- 
ture to think, apply to details. The principle possesses the 
advantage that the resistance of the car Is reduced to a 
minimum by the use of the double bogie. The accommo- 
dation provided is very good, and half the weight of the 
car is utilised for adhesion. Furthermore it will be seen 
that in one sense it combines the good points of both the 
Hughes and the Merryweather systems. Like the former, 
one engine may be used for many cars, and vice versd; 
while, like the latter, the weight of the propelling me- 
chanism may be reduced to a minimum without compro- 
mising adhesion. It may be well to add, in conclusion, 
that Mr. Rowan has actually constructed and tried one of 
his cars, which he has worked with much success. This 
carriage is 32ft. long, and seats sixty passengers. The 
engine indicates 18-horse power with 150 lb. steam, and 
can work continuously on an incline of 1 in 20. The car 
will easily turn round curves of 45ft radius, and the weight 
of the whole is between 5 and 6 tons. 





THE GERMAN PATENT LAW. 

TuE bill for the amendment of the German Patent Law has 
at length passed the German Parliament. It is a great improve- 
ment upon that hitherto in force. As matters now stand, 
patents will be granted for fifteen years, the longest theoretical 
period for which a grant could be made under the former Prus- 
sian law. Wesay “theoretical” period, because, as is well known, 
it was not the practice to grant a patent for more than two or 
three years. An applicant will now obtain an equivalent for our 
provisional protection, upon making his application and giving 
discovery to the authorities of his invention. The subject matter 
of the application will then be referred to a board of examiners, 
by whom it must be admitted to be new. The examiners will at 
first make their own examination, after which, if necessary, they 
may be assisted by the inventor, who will have an opportunity 
of bringing evidence upon the subject. Thus, it will be seen, it 
is intended to afford an inventor all possible facility for carrying 
his point. If the examination prove satisfactory, a patent will 
be granted, which will be subject to a condition that the inven- 
tion must be carried into operation within three years. It is 
pleasant to find the principle of reward for invention so fully 
approved in a country which not long ago pronounced so strongly 
against it. 

THE 80-TON GUN. 

Tuer 80-ton gun, having had the powder chamber enlarged, 
has been sent to Shoeburyness for trial of its powers, which it 
is hoped are greatly increased. The trial is to take place to-day. 
The target known as “No. 41,” against which it was fired on 
February 1st, is strong enough to furnish the required test. It 
consists-of four Sin. thicknesses of iron with intermediate layers 
of teak 5in. thick—in all 32in. of irun and 15in. of teak. It 
remains to be seen what velocity can be obtained from the 
chambered gun. In its unchambered condition the projectile at 
120 yards range had a velocity of 1496ft. per second, and a pene- 
trating power of 525 foot-tons per inch circumference, which would 
give a penetration of about 28in. of iron, that is to say, the pro- 
jectile ought to penetrate completely a target consisting of 28in. 
of iron. This, however, is not at all the same thing as penetrat- 
ing to a depth of 2S8in. in a target whose total thickness is 32in., 
speaking of the iron alone. The unpierced iron preventing the 
yielding of the portion in front, makes this latter feat much 
more difficult to accomplish than the former. The pro- 
jectile. fired from the 80-ton gun in February actually 
did penetrate to a depth of about 2¢in. of iron and 15in. 
of wood, which was, perhaps, quite as much as could 
be expected. If we suppose that an additional striking 
velocity of 100ft. per second can be obtained next Friday—and, 
although more has been talked of, we do not expect it, consider- 
ing the very high velocity already attained, and the fact that it 
would be diminished considerably at 120 yards—then the work 
per inch circumference would be about 597°4 foot-tons, and the 
penetration should be 30°38in. This is so near to the entire 
thickness of the target, that we may look upon gun and target 
as nearly matched, and the result will be very interesting. We 
should be inclined to think that the shot will not get any por- 
tion clear through the target. If the point projects it will be a 
very excellent result. 


MODERN ARMOUR-PLATES. 

In recent times the science of naval gunnery has made such 
great strides onward, that its present status to all intents and 
purposes amounts to a complete revolution of the state of 
things which existed a few years ago. We are not now content 
with our modest 74-pounders, or even the Armstrong guns 
which figured so conspicuously in the Crimean war, but we have 
since that time steadily progressed until by a gradual increment 
of size and improved modes vf construction we have now attained 
to what we call 80 and even 100-ton guns.» In proportion, too, 
as these attacking powers have growa, 80 also have our means of 
defence on shore and afloat been brought to a corresponding point 
of perfection, From the 4in, and 6in, armour-plates first pro. 





duced by the energy and enterprise of Sir John Brown, of Shef- 
field, we have gradually and rapidly gone on until the armour- 
plate manufacturers of the present day have turned out iron 
armour-plates 26in, and 24in. thick. Some time back plates of 
22in. in thickness were produced at the Cyclops Works of 
Messrs. Cammell and Co., of Sheffield, on behalf of the Italian 
Government, and since then John Brown and Co. have managed 
to roll plates of the still greater thickness of 26in.—plates, in 
both instances, which have been pronounced the perfection of 
iron armour. The Italian Government, however, for reasons 
best known to its naval administration, his decided to employ 
steel as the material for plating its two new war ships, the 
Duilio and the Dandolo, and has, therefore, given the order to 
Messrs. Schneider, of Creusot. With this particular instance 
we have, of course, nothing to do, except to recognise it as being 
the first case in which steel has been regarded as a suitable 
material for naval armour. That steel may in future be more 
generally adopted seems quite probable, seeing that our own 
Government is at the present time about to enter upon a series 
of experiments with it at Portsmouth with plates specially pre- 
pared for the purpose by one of the two great Sheffield firms. 
These plates, we presume, will be of rolled steel, no cast steel 
plates having, to our knowledge, ever yet been submitted to the 
crucial test of being fired at. A patent for casting Bessemer 
steel in suitable moulds for this purpose was taken out a few 
years ago, but has never, we believe, been practically used. 
Bearing in mind, however, that steel is in one sense so much 
lighter than iron with equal resisting power, it would 
appear to be by no means improbable that the armour of the 
future for ships of war may have to be made of the former 
material. The results of the forthcoming experiments will, 
therefore, be awaited with a good deal of interest. 
TRADE WITH AMERICA. 

THE lower price at which British iron is now being sold en- 
courages expectations of a revival of business with the United 
States, and the information before made known relative to orders 
given out in New York for baling strip to be rolled in this 
country, seems to support the expectation. Importers in that 
city would heartily welcome a revival of business between the 
States and Great Britain; and in their satisfaction at any indica- 
tion of it there is some room to fear that they may have magni- 
fied the extent of the revival. Nevertheless, that four English 
firms should just now be engaged in supplying the American 
market with a product which our cousins had thought would 
henceforth be'supplied wholly from their own mills, is so far 
satisfactory that it would appear to indicate a higher cost of pro- 
duction on that side than certainly their present tariff will com- 
pensate. We are now toldfrom the same source that an order 
for 2000 tons of plates for California has just been placed with 
an English firm. More will by and by probably be known of 
this order also. Meantime the experience of the tin-plate branch 
of the iron trade would not seem to encourage Engl:sh firms to 
be too eager to resume business with transatlantic markets. 
The intelligence has reached England that Messrs. May and Co., 
extensive iron and hardware merchants, of Boston, have failed 
with, it is reported, heavy liabilities in this country, £30,000 
being due to tin-plate firms in Liverpool. Messrs. May are well 
known for the influence which they have for a long time exerted 
over the tin-plate business in the States. With two other firms 
they have pretty much determined at what price that commodity 
should from time to time be sold to American consumers. Be- 
tween these firms there was very brisk rivalry not many months 
back as to which of them should have the command of the supply 
over a “given period of the American tin-plate market, which 
had got bare.” The rivalry displayed itself in various forms, but 
mainly in filling up with orders the leading tin-plate firms in this 
country, and in buying extensively from Liverpool henses. 
The prices anticipated were not realised, and it will be well if 
the mischief ends with the stoppage of Messrs. May and Co. 
Meanwhile American journals, commenting upon these facts, 
state that in the higher classes of irons the closing battle has net 
yet been fought, and that as soon as there is an improvement in 
the American trade there will be a fierce struggle. 


LITERATURE. 


A Manual of Rules, Tables, and Data for Mechanical Engineers. 
By Danie, Kiyngar Cxiark, M.LC.E, Blackie and Son, 
London, Glasgow, and Edinburgh. 1877. 

Tuis is the most important work written for mechanical 

engineers that has been published for many years. Its 

dimensions, its scope, and the intentions of the author 
justify our statement. The volume contains no fewer than 

984 octavo pages, and its purpose has been very clearly 

stated by Mr. Clark in the first lines of the preface. 

“This work is designed as a book of general reference for 

engineers; to give within a moderate compass the leading 

rules and data, with numerous tables, of constant use in 
calculations and estimates relating to Practical Mechanics. 

The author has endeavoured to concentrate the results of 

the latest investigations of others as well as his own, and 

to present the best information with perspicuity, concise- 
ness, and scientific accuracy.” It may well be imagined 
that such a task was not small, and it is due to 

Mr. Clark to say that the book abounds with evidence of 

research. In it are concentrated, indeed, the contents of 

no mean library. It contains the essence of the works of 

Robison, Rankine, Barlow, Fairbairn, Willis, Peclet, Box, 

and many other authors, with which has been combined 

an immense mass of information gathered with pains from 
the Proceedings of the Institution of Civil Engineers and 
other learned societies. The book suppliesa want long felt 
by mechanical engineers. It constitutes the best volume of 
reference with which we are acquainted; and its most pro- 
minent defect in this respect is that it has been issued by the 
publishers in an unwieldy and inconvenient form. Much 
would have been gained had it been published in two 
volumes instead of one; and those of our readers who con- 
sult their own convenience will do well to have the book 
taken to pieces and rebound in two volumes, and with 
more substantial covers than Messrs. Blackie have thought 
sufficiently good for a book which is not to be read but 
used for reference. Mr. Clark has supplied the world 
with as many consulting engineers as he has issued copies 
of his book. But it must be borne in mind, on the other 
hand, that the work can scarcely be looked upon as educa- 
tional in any sense. It is not intended to take the place 
of elementary or advanced treatises on special subjects; 
but it is none the less a work which every mechanical 
engineer in practice should possess. We have spoken thus 
far favourably of Mr. Clark’s book, because the great mass 
of its contents is not original, but selected; and because 




















the author, or compiler, used consummate judgment 


in making his selections. But it must not be f 

that he is in no sense responsible for some of the state- 
ments contained in his tout; and it is to be regretted that 
he has not seen fit in certain cases to criticise and comment 
on what he has put before his readers. After every 
deduction has been made for this fact, the book remains so 
far an accurate and complete exposition of the whole art 
and mystery of mechanical engineering as set forth by the 
latest and most competent authorities. 

The work demands some consideration from another 
point of view. We have said that Mr. Clark has set forth 
the statements of nearly every author of eminence who 
has written on mechanical engineering topics. Now, Mr. 
Clark is no mean authority on such subjects himself; his 
book on railway machinery is still, as it has been for many 
years, the standard work on the subject, and it was not to 
be expected that Mr. Clark would have rested content to 
fill the ré/e of compiler, and keep silence regarding his own 
opinions on all the subjects with which he has dealt, 
Taking leave, therefore, of that portion of the volume 
before us which deals with men and things more or less 
well known, we propose to say something concerning Mr, 
Clark’s own work as set forth in the pages before us. It 
would be impossible to deal with this at length in the 
space at our disposal, but we can at least say enough to 
give our readers a general idea of what Mr. Clark has to 
tell the members of his profession. We shall omit all 
reference to such matters as the preparation of new tables 
of weights and measures, which can scarcely be considered 
original, although the work involved the expenditure of 
labour and time; nor shall we say much of what may be 
termed a border land, in which it is not very easy to say 
whether Mr. Clark is or is not quite original. We shall 
confine our attention to matters which Mr. Clark tells us 
himself in his preface is all his own. 

First, then, for example, we have a very full table of the 
properties of saturated steam. This is for the most part 
reproduced from the author’s own paper in the “ Encyclo- 
peedia Britannica.” It is a good and a useful table, but it 
will not bear comparison with the magnificent steam table 
given in the second volume of Isherwood’s “ Experimental 
Researches in Steam Engineering.” Clark gives the follow- 
ing heads:—“ Total pressure in pounds per square inch; 
temperature in Fahrenheit degrees; latent heatin Fahrenheit 
degrees ; density or weight of one cubic foot of steam; 
volume of 1 lb. of steam; relative volume or cubic feet 
of steam from one cubic foot of water.” We see here— 
and we see with surprise and regret—that our author 
repeats an old error, and expresses latent heat in terms of 
thermometric degrees. Surely he must be aware that the 
thermometer is utterly incapable of telling us anything 
about latent heat? To express latent heat as Mr. Clark 
has done is about as sensible as to say that a draper served 
a customer with three or four dozen quarts of calico, or 
that a steamship burned ten lineal miles of coal in a day. 
Of course we know that people are still to be found who 
mix up latent and sensible heat in this way, but we look 
to men like Mr. Clark to convince them of the error of 
their ways. There is in truth no such thing as latent 
heat ; what is termed latent heat is in reality motion, on 
one theory—that is to say, the molecules of water are 
thrown into a condition of vibration which is not the 
vibration known as heat; and, according to another, latent 
heat is work—work done, that is to say, in driving the 
molecules of water apart. This is not the place to discuss 
the merits or demerits of two theories which differ more in 
appearance than in reality, but the fact remains that steam 
is no hotter than the water from which it has just escaped, 
and that there is no heat, in a thermometric sense, stored 
up in it. Isherwood has avoided the trap into which Mr. 
Clark has fallen, and gives “latent units per pound of 
steam,” which is infinitely more correct. Isherwood’s table 
is much fuller, and, on the whole, more useful than Clark’s. 
His heads are :—“ Total pressure of steam in pounds per 
square inch, and inches of mercury; temperature in degrees 
Fahrenheit; total units of heat per pound from 32 deg. 
to T° deg. Fahrenheit, in the water and in the steam; latent 
units of heat per pound of steam; volume of steam, water 
at 39 deg. being unity; weight of steam per cubic foot in 
fractions of a pound; cubic feet of steam per pound; 
fraction of the total heat used dynamically.” We have 
italicised the particulars given by Isherwoud and not sup- 
plied by Clark. When we compare the figures given by the 
two authors we find a very considerable discrepancy. Thus, 
steam of a total pressure of 100 Ib. has, according to our 
author, a temperature of 327°9 deg.; while, according to 
Isherwood, it has one of 327°63 deg. The weight is given 
by Clark as ‘2307 of a pound per cubic foot, and by Isher- 
wood ‘23295986. The relative volume is given by Clark 
as 270 to 1, and by Isherwood as 26780 to 1. Similar 
discrepancies will be found throughout, and we confess 
that we regard Isherwood’s table as the more accurate of 
the two. It may be urged that the difference is very 
minute, but when we bear in mind that the quantities of 
steam to be dealt with in cubic feet may be enormous, it 
will be understood that a difference as small as that 
between the fraction *2307 and ‘2329 may play an im- 
portant part in calculations. Mr. Clark’s table has the great 
advantage over Isherwood’s, however, that it gives par- 
ticulars concerning steam up to a pressure of 400 Ib. on the 
square inch, while Isherwood does not go beyond 150 Ib. 

Mr. Clark tells us that the section on the strength of 
materials is entirely new. We may add that it is, on the 
whole, exceedingly well done. Our author pays a well- 
deserved compliment to Mr. Kircaldy, and hasdrawn on that 

entleman’s enormous accumulation of data for most of the 
acts from which his deductions have been drawn, Some 
of his propositions will be accepted, if at all, only with 
hesitation by engineers. Thus, it is somewhat startling to 
be told that the consideration of the top flange in a cast 
iron girder may be wholly neglected. “ By a close com- 
parison,” writes our author, of the “ results of tests of cast 
iron flanged beams, it is clearly shown that the ulti- 
mate strength of a cast iron beam is scarcely affected by 
the proportionate size of the upper flange, and that the 
lower flange and the rib are practically the only elements 
which regulate the strength.” This is indeed good news for 
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engineers, who, by dispensing with upper flanges in cast 
iron work, might save from 10 to 15 per cent. in material 
and weight. But our author might have vouchsafed some 
proof of the truth of this proposition. In dealing with the 
strength of cast iron girders Mr. Clark has adhered very 
closely to Dr. Robison’s admirable paper on the subject in 
the “ Encyclopedia Britannica.” But his exposition of the 
theory of strains and the position of the neutral axis is 
more lucid than Robison’s. The rule which he gives for 
finding the centre of gravity of the cross section of 
a girder in order that the locus of a strain, tensile 
or compressive, below or above the neutral axis, 
may be obtained is, however, very ponderous, It 
runs thus: “To find the neutral axis of a 
of unsymmetrical section, divide the section as reduced 
to its simple elements, and assume a datum line, 
from which the moments of the elements are to be calcu- 
lated ; multiply the area of each element by the distance of 
its own centre of gravity from the datum line to find its 
moment, divide the sum of those moments by the total 
reduced area, and the quotient is the distance of the centre 
of gravity of the reduced section or of the neutral axis of 
the whole section from the datum line.” Mr. Clark then 
gives an example of the application of this process. The 
whole thing cam be done in a much simpler way by cut- 
ting a full-sized section of the portion of the girder above or 
below the neutral axis out of sheet tin, and then suspending 
it by various parts until the centre of gravity is found by 
a process well understood and constantly practised. Now 
the example selected by our author for the application of 
this rule is a cast iron girder, without a top flange, of | 
section, 12in. deep, 12in. wide, and lin. thick throughout, 
and he shows that the neutral axis of the beam is situated 
7-9lin. below the upper edge, while the centre of gravity 
is located 8°54in. below the upper edge. There is nothing 
in all this, that we can see, to prove that the upper flange 
of a cast iron girder adds nothing to its strength. It is 
well known that for many years the normal form of cast 
iron girders was nearly that shown by Mr. Clark’s diagram. 
But it was found by experiment that such girders, when 
made of good iron, failed by twisting—that is to say, the 
upper edge of the web did not possess sufficient lateral 
stiffness, and it consequently twisted and failed in that 
way; and a small a flange was subsequently added, 
not to supply material to resist compression, but to give 
the lateral stiffness which, without the flange, was absent. 
The following passage from Robison’s paper before alluded 
to bears so neatly on Mr. Clark’s proposition that we re- 
roduce it in Pall. Robison first gives the following 
ormula for finding the breaking weight of a cast iron 
girder. Let w= weight in tons, a = section of bottom 
flange, d depth of beam, / = span in inches, c = constant, 
usually taken at 26, but varying a little with the quality 


of the iron, then W = ““ d 


Robison then goes on to say : 


“No notice is here taken of the upper flange, but the opera- 
tion is justified by the fact that the constant ¢ has been 
taken from frequent experiments on girders having top and 
bottom flanges properly proportioned, and therefore it 
comes into the account one way if not in another.” We are 
almost tempted to believe that Mr. Clark has been mis- 
led by the practice of engineers, who never include the top 
flange in their calculations or, for that matter, the web of 
a cast iron girder. It is tacitly assumed that the girder is 
properly proportioned with from five to seven times as 
much metal in the bottom flange as there is in the top, and 
the top flange is not considered for the reason set forth by 
Dr. Robison. Be this as it may, we have failed to find 
any specific proof supplied by Mr. Clark that top flanges 
may be dispensd with, and we cannot advise our readers 
to follow such a rule in their own practice. 

We regret that we are unable to notice at length the 
sections on steam boilers and the steam engine. The latter 
especially, appears to be, almost original, and it is 
by far the best treatise of limited dimensions on the steam 
engine with which we are acquainted. Some of Mr. Clark’s 
rules are original, and, we fear, will be found obscure. 
Thus, the well-known rule for finding the average pressure 
per square inch when a given initial pressure and ratio of 
expansion are known, runs thus :—Add 1 to the hyperbolic 
log. of the ratio of expansion; multiply the result by 
the initial pressure in pounds, and divide by the ratio of 
expansion. The product is the average pressure. Mr. 
Clark does not give this rule, but the following:—“To the 
hyperbolic log. of the actual ratio of expansion, allowing 
for clearance, add 1; multiply the sum hy the period of 
admission, plus the clearance in feet; from the product 
subtract the clearance, and multiply the remainder by the 
total initial pressure in pounds per square inch. The pro- 
duct is the total work done in foot-pounds per square inch 
of piston during one stroke.” This rule is pretty enough, 
but it is also new enough to entitle it to afew words of 
explanation which are required to show those who are not 
familiar with mathematics how it is obtained. One pas- 
sage we cannot resist the temptation to reproduce. It is 
the first protest of importance which has been made out- 
side the pages of this journal against an error once sup- 
ported by a very eminent authority, and consequently, 
tacitly accepted as true:— 

Another reason usually advanced for arresting the fall of pres- 
sure in expanding at a higher limit than the back pressure is based 
on the frictional or passive resistance of the engine. This resistance 
is to be opposed by the steam in the cylinder, and the total pres- 
sure, it is said, should not fall below that which is equivalent to 
the pressure plus the frictional resistance, since it is argued 
if the pressure at any part of the stroke do fall below the sum of 
these resistances, the excess of those above the positive pressure is 
so much dead resistance, and is so much in reduction of the useful 
efficiency of the steam. This arg ¢ is plausible, but fallacious, 
and it would be valid only on the supposition that the engine could 
move without at the same time doing its proper duty in driving 
shafting and machinery. The supposition is, of course, impossible. 
But why draw the line of so-called useless resistance at the fly- 
w aft? The shafting for driving the machinery also opposes 
8 dead resistance, and before the engine can move at all the resist- 
ance of the shafting must be overcome ; the resistance of all the 
machinery must likewise be overcome; the useful work to be done 
must likewise be overcome; in fact, the whole of the work, dead or 

@, must be overcome, So the argument leads to the absurd 
conalusion that the pressure in the cylinder should not fall below 








the total mean pressure exerted; and, as it is not to fall below, 
neither can it reach above the mean pressure, for that would imply 
an additional initial force, which would give a greater mean pres- 
sure, which is absurd. If the argument had any truth in it, it 
would lead necessarily to the abandonment of all expansive work- 
me end to the employment of a uniform pressure, with the 
ission of steam throughout the whole of the stroke, 

Something would haye been gained, we think, if Mr. 
Clark had with equal courage combated the received 
notion that high pressures and extreme ranges of expan- 
sion are essential to economy; and he might have alluded 
to the fact that—be the reason what it may—all experi- 
ence goes to show that the best terminal pressure for 
steam lies somewhere between 8 lb. and 101b. absolute, 
while the best grade of expansion being about six, or at 
most seven to one, an initial pressure of 70 lb. total gives as 
good results as anything higher. If our author has any 
doubts on the subject, surely the figures given in the fol- 
lowing table, which he has prepared himself, will set them 
at rest. It has been ph hon from a great number of 
experiments, and is no doubt substantially accurate. It 
shows the quantity of steam in ds required per hour 
to give one horse-power under sym Se am stated, and 
may be taken to represent the best practice in existence:— 


Steam or water 











| Most efficient 
Description of cylinder. ¢ — in 
eee. 1.H.P. per hour. 
Poa Se ith steam jacket Initial vol. = 1, Pounds 
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condensing .. .. .. «- } 6 19 to 20 
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densing ce ing oo: wa vf =| 10 20 to 21 
Receiver oat diesem ie oo _ 
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About many sections of Mr. Clark’s book we have found 
it impossible to say anything. We have endeavoured, 
however, to give our readers a fair idea of the way in 
which Mr. Clark has treated his subjects; and we have 
risen from a very lengthened examination of the work 
with the conviction which we have already expressed 
that it is the most complete, and, taken for all in all, the 
best book of its kind yet published. That it is not free 
from defects and omissions—some of them of importance, 
some mere trifles—cannot be disputed; but engineers 
may at least buy the work with confidence that they will 
in it find a friend in need who will very seldom lead them 
astray. 


Shall we ever veach the Pole? Provost and Co., London. 


1877. 

Tue author of this curious little brochure has not thought 
fit to put his name on the title page ; but he is evidently 
accustomed not only to write but to reason, and, although 
his reasons may not be sound, they are put in such a way 
that it is not easy to dismiss them as devoid of interest. 
If our author is right the Pole will never be reached, for 
the very simple reason that there is no Pole. Starting 
with the assumption that the earth has d through 
various conditions, from that of nebulous matter to that of 
a fluid, he endeavours to show that a fluid mass being put 
in rotation cannot remain homogeneous, so to speak ; but 
must, under the influence of centrifugal force, become 
hollow inside. To prove this, he quotes an experiment 
made some thirty years since by M. Plateau, a Belgian 
physicist, who placed a small drop of oil in the midst of 
a mixture of alcohol and water of the same specific 
gravity as the oil. He then introduced into the oil a minute 
dise attached to a perpendicular wire. The wire came out 
at the poles of the drop of oil.. When the wire, and with it 
the drop, rotated slowly, the poles of the drop were 
flattened. As the velocity of rotation increased, the 
poles were more and more depressed, and finally the drop 
of oil assumed the form of aring. M. Plateau showed that 
at one velocity the drop of oil became hollow. Our author, 
reasoning on this premiss, assumes that the earth is hollow, 
and that where the poles should be there are vast openings 
some hundreds of miles across ; and he proceeds to sup- 
port his assumptions by most ingenious arguments, based 
partly on Captain Hall’s discoveries, partly on pure geolo- 
gical facts. As we have hinted, the pamphlet is very 
pleasantly written, and it may be read with advantage, if 
for nothing else, then because it shows how certain phe- 
nomena of Nature may be handled by ingenious and 
clever thinkers, who disregard all phenomena which 
point against their hypotheses. According to our author, 
the earth is a mere bubble. That is to say, the crust is 
not much more than 25 or 26 miles thick, and the whole 
interior is filled, presumably, with incandescent gas. For 

roof of the accuracy of his hypothesis, he has recurred to 
the writings of eminent astronomers and men of science, 
and he makes special use of Herschel’s idea, the foundation 
for which, by the way, has never yet been explained, that 
Saturn was square. 

The great objection to our author’s ingenious hypothesis 
—and one which, to us, appears to be fatal—is that the 
density of the earth is well known to be about 5°67 times 

reater than that of water. It is easy to see that if all 

er weight were concentrated in a shell 25 miles thick, the 
materials of which that shell is composed must be ver 
much heavier than anything with which we are acquainted. 
But until this little difficulty is explained away, it is use- 
less to attempt to prove that the earth isa bubble. If our 
author will address himself to the demolition of this 
obstacle, and will publish a second pamphlet when he has 
succeeded—as, no doubt, he will—we shall read that second 
pamphlet with great pleasure. All things are possible to 
one who deals with astronomical and meteorological facts 
as does our author. Jules Verne’s scientific romances are 


for the most part exquisite reading, and “ Shall we ever’ 








reach the Pole ?” is quite as good, in many respects, as any- 
thing Jules Verne has written. We hope that our unknown 
author will follow the example set him, and continue to 
use his pen for some time to come. We dare not suggest 
bolder flights of fancy. When a man has made the earth 
a bubble, with holes where the poles are assumed to be, 
and has squared a planet like Saturn, he has passed far 
beyond the limits of ordinary imagination, and the lower 
world of thought can only admire, wonder, and be amused 
by flights of fancy charming as any fairy tale. 


Fire Protection. A complete manual of the organisation, 
machinery, discipline, and general working of the Fire Brigade 
of London. By Eyre M. Saw, Chief Officer, Metropolitan 
Fire Brigade. London: C. and E. Layton. 8vo. 1877. 

Captain Suaw has probably had more successful experi- 
ence in organising fire brigades, and in selecting and 
working a large plant of apparatus for subduing the effects 
of heat “in the wrong place,” than has fallen to the lot of 
any other man. It is, therefore, not surprising that he 
should be the first to write a complete manual on fire 
protection, though, being the captain of so large a con- 
tinually employed crew—his men are all sailors—it may be 
surprising that he should have found time to write it. 
The Chief officer of the Metropolitan Fire Brigade seems to 
hold a somewhat lofty opinion of the necessary acquire- 
ments of a professional fireman, and, therefore, commences 
his work with a chapter on air and water ; and, though 
granting full deference to his practical knowledge of these 
requirements, it certainly seems to us that a considerable 
portion of this chapter is entirely unnecessary in such a 
manual, Even allowing the value to a fireman of an 
elementary knowledge of hydrostatics, the propriety of 
running the risk of making the book seem too much for 
him by discussing the meteorology, and, to some extent, 
the physical properties, as composition, elasticity, &c., of 
water, seems questionable. But it is even more question- 
able whether any good is served by troubling the fireman 
with the chemical analysis of air, and a discussion on 
barometers, or even with tables of rainfall and barometric 
readings, The second chapter is on pumps. After re- 
marking that it seems somewhat unnecessary in a book on 
fire protection to describe pumps never used by fire 
brigades, such as centrifugal and rotary pumps—one of the 
latter being of questionable practical use for any purpose— 
we have done with fault-finding. The remainder of the 
chapter gives careful description of pumps and apparatus 
appertaining thereto for the extinction of fire; and, like 
the rest of the book, is confined strictly to informa- 
tion of great value and importance to all members and 
officers of fire brigades ; and, indeed, to all who have the 
charge of premises wherein life and property are at stake. 
The value of the work may be judged when it is known 
that the remaining sixteen chapters deal thoroughly with 
the following subjects : “ Manual fire-engine, leather hose, 
branches and nozzles, gear carried on an engine, engine 
drill, scaling ladders and ladder drill, fire escapes, escape 
drill, and the rescue of life from fire, smoke appliances, &c., 
constitution, organisation, appointment of men, training, in- 
ternal management, duties, clothing (small axes are some- 
what oddly mentioned in this chapter, and omitted from the 
index),and telegraphic communication.” These arefollowed 
by a “list of articles, general memoranda” (asto the number- 
ing of engines, giving orders,removing length of hose, &c.), 
and an appendix containing a list of manufacturers of tire 
extinguishing apparatus, &. Now that a Select Com- 
mittee of the House of Commons is engaged in inquiring 
into the best means of preserving life and property in the 
metropolis from fire, Captain Shaw’s book is of particular 
service as giving the carefully-considered views of one 
most competent to form opinions on the subject. One of 
the most, if not the most, important question in this con- 
nection, is that of the supply of water for fire purposes ; 
and it may he interesting to give the author’s views on 
the subject of intermittent supply :—“ As an example of 
one of the most prominent evils of the intermittent system, 
suppose a service-pipe to lead round a district or block of 
200 buildings, each witha cistern capable of containinga sup- 
ply of 250 gallons. Such a district would probably have the 
water turned on once in every twenty-four hours and left 
running about one hour. Now supposing that the regular 
time for turning on the water were 10 o’clock in the morn- 
ing and a fire should happen at 9. A turncock would 
immediately proceed to the sluice-cock and charge the 
service, a plug would be drawn, or a hydrant opened on 
the ground level, and the water would be seen to issue 
immediately, but instead of flowing as abundantly as might 
be expected it would come with diminished 
pressure and velocity and the pipe would not 
yield a full and proper discharge through the plug or 
hydrant until it had first allowed some 50,000 gallons to 
escape into the cisterns.” Captain Shaw gives a great 
deal of information as to the mode of procedure that 
should be adopted in case of fire, previous to the arrival of 
an engine, which should be known by every one, and the 
book is one that should be accessible at least to all the 
men and officers of every fire brigade. 











Ross WInAns.—-Mr. Ross Winans, one of the many inventors 
who have amassed colossal fortunes, recently died in Baltimore, 
U.S., at the age of eighty-one years. Mr. Winans began life as a 
merchant’s clerk, but laid the foundation of his fortunes by rear- 
ing horses. His firat invention wasa plough, that had a large sale. 
In 1830, he became interested in the building of rolling stock for 
the Baltimore and Ohio Railway Company; and for the succeed- 
ing thirty years of his life he devoted himself to the designing of 
railroad cars and locomotives. The heavy freight engine known 
as the camel-back is his invention ; and he also claimed to have 
originated the modern eight-wheeled passenger car. His shop 
became famous, and he built a large number of locomotives, and 
in this way accumulated the greater part of his wealth. During 
the war he devised a steam gun for the Southern army, but it 
was captured by the Federal forces almost immediately, and thus 
never used. It was not a formidable weapon. Since his with- 
drawal from locomotive building, Mr. Winans has tested plans for 
improved working men’s dwellings with much success. Thirty 
years ago he was offered the management of the Russian railways 
by the Czar, but this he declined in favour of his sons, who 
brought much ability to the work. Recently Mr. Winans has 
resided on his model farm near Baltimore,—Scientific American, 
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Wer give this week at page 306 a view of the interior of the | 
boiler house of one of the great sugar refineries of New York. | 
The engraving above shows the boilers in section. There are | 
fifteen of these boilers in all. The illustration explains itself. 
It is worth notice that all the furnaces have been fitted by Messrs. 
Martin and Co., of Charterhouse-street, London, with the well- 
known Martin fire door and grate. The door answers the pur- | 
pose of a deflector, and sends in air over the burning fuel in a | 
very wide and thin stream. We have had some experience with | 
these doors, and we have found them extremely simple and very 
efficacious in preventing smoke. The grate bars are square, and | 
are turned with a key, as shown in the detail’drawing below, in 
order to clean the fires. 


PLAN OF FIRE BARS 





We have made some inquiries as to the results of the use of 
the Martin door and grates at Messrs. Havemeyers and Elder’s 
works. We are told that while fitted with ordinary grates and 
folding doors the consumption of coal was enormous. The | 
Martin door was put on to try to reduce the waste of fuel, with | 
the result that the twelvemonth’s continuous run night and day, | 
ending last June, showed a saving of 2000 tons; the former | 
water evaporation per lb. of coal 8°67 lb., now it is 10°18 lb.; a | 
similar result has been obtained at the Standard Sugar 
Refinery, Boston, Mass. We are unable to say whether any | 
change was made in the dimensions of the grates at the time the | 
new furnaces were put in. 











PHOSPHOR-BRONZE AND ITS APPLICATIONS.* | 
By Mr. ALEXANDER Dick. 

ACCORDING to antiquarian research, bronze formed the earliest | 
alloy produced—some specimens are estimated to have an 
existence of from 4000 to 5000 years; it was not the alloy which | 
we now call bronze, formed of copper and tin, but the result of | 
the rough smelting of cupreous ores, and, of course, contained 
many impurities. It was used for casting d tic tools, weapons, 
and images; at a later period for bells, and still later for cannons, 
The difficulty of the bronze founder, during the later periods | 
referred to, appeared to consist in the impossibility of obtaining 
pure copper and tin for his smelting, but even when these became 
articles of commerce, further difficulties were met with in producing 
sound and reliable castings, and it is of but a recent date that | 
some light has been thrown on the nature and cause of these diffi 
culties, as also on the way how to avoid or remedy them. 

In the year 1868, Messrs. Montefiore and Kiinzel, of Liége, in | 
Belgium, engaged in a series of very exhaustive experiments with | 
bronze and bronze castings. These gentlemen observed that the | 
tin in bronze continually decreases by oxidation during the process 
of smelting. They found that the oxide of tin partly goes into 
the slag and partly is dissolved in the molten metal. 





> Tin. Copper. 
Bronze, originally composed of 10°10 + 89°90 
Contained after the first smelting 9°82 + 90°18 
* = second ,, 9°40 + 90°60 
*” ” third ,, 9°16 + 90°84 } 
fourth 


” ” w ge 8 52 +91°48 
The operators found great difficulty in determining analytically 
the proportions of the oxides, whether in combination with the 
tin or copper, or whether only mixed up in the metal ; they found 
that “poling,” a process by which the molten metal is stirred up 
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with a wooden stick, will eliminate the oxide combined with 
copper,!but has no influence on the oxide of tin; experiments by 
passing bydrogen over heated bronze filings proved equally in- 


| effectual; the oxide combined with the copper was converted into 


water, and weighed as such, but the oxide of tin remained like in 
the *‘ poling” process. It was in consequence of this difficulty 
that Dr. Kiinzel, for the first time, introduced prosphorus into the 
molten bronze ; this had the desired effect, and the metal, which 
at first had a dul) and covered appearance, a’! of a sudden became 
bright and of metallic surface. Thus, by introducing a small pro- 
portion of phosphorus, or phosphuret of tin or copper, of previ- 
ously ascertained composition, it was found that the total amount 
of oxygen contained in the molten metal could be ascertained 
analytically with perfect certainty. The absolute and elastic 
resistance of old brouze, that is, bronze containing oxides, is 
much smaller than that of bronze with new metal; and, as will 
be seen by the following experiment, “‘ poling” will improve old 
bronze, whilst phosphorus greatly improves bronze ‘‘ poled.” 
Shavings of old bronze were melted and a bar thereof cast at 
1595 deg. C., the remaining liquid bronze was stirred with a 
wooden stick—‘‘ poled ”—and a second bar cast at 1668 deg. C. 
The then remaining metal was deoxidised with phosphorus and a 
bar cast at 1614 deg. C. The three castings were thus made out 
of the same crucible and cast in the same manner in three 





moulds. The results were :— 
Resistance. Lengthening 
absolute elastic until 

Ibs. per sq. in. Ibs. per sq. in. rupture. 
Per cent. 

Old bronze et 17,¢29 20 

-” poled - 17,709 28 

ee deoxidised @ 2-2 

with Soicent 19,300 7? 


Thus, by the entire reduction—elimination of oxide—the old 
bronze has tripled its tenacity and considerably augmented its 
absolute resistance. 

Having so far succeeded in eliminating the oxides from the 
bronze, the inventors showed that by the further addition of a 
small percentage of phosphorus to the bronze alloy the qualities 
of the latter became more and more changed, the grain or fracture 


| became finer, the colour brighter, the elasticity and resistance to 


strain and compression considerably increased, and when melted it 
attained great fluidity. Similarly, as minute quantities of carbon 


| alter the physical properties of iron and convert the latter into 


steel, so a minute quantity of phosphorus changes those of bronze 
and converts the same into phosphor-bronze. 


ordinary bronze. 


Messrs. Montefiore and Kiinzel next experimented with alloys of 
copper and nickel, and with manganese—binary alloys—also with 
—ternary —bronzes of copper, tin, and manganese, with copper, 
tin, and nickel, as well as with iron alloyed with copper and tin. 
The manganese alloys they concluded to be entirely useless, as also 
They obtained great tensile strength 
and hardness with some of these compositions, but their ready 
oxidability at high temperatures made the qualities of the castings 
uncertain and impracticable. 

Sodium eliminated the oxides contained in the molten bronze, 
but the slightest surplus of it produced an alloy which could not 


| resist the atmospheric influences, and oxidised with great rapidity. 


A minute addition of zinc to ordinary bronze augments the resist- 
ance to rupture by reducing involved oxides, but it softens the 


| alloy and causes it to lose its elasticity. Phosphorus was there- 
fore found to be the only ingredient which will improve bronze by | 


giving reliable results. The action of phosphorus is twofold—(1) 
it eliminates the oxides as stated above, and (2) it makes the tin 
capable of adopting a crystalline structure—and, as two crystalline 
metals form a much more homogeneous alloy than two metals, of 


which one is not crystalline, phosphor bronze must necessarily be | 


more homogeneous than ordinary bronze. Homogeneity and 
absence of oxygen i the elasticity and absolute resistance of 
the alloy. Another great advantage of phosphor-bronze is that 
its hardness can be regulated by varying the proportion of phos- 
phorus, which, in ordinary bronze, is done by increasing the pro- 





portion of tin, whereby the danger of segregation in the casting is | 


greatly augmented. Ordinary bronze, after one or two smeltings, 


becomes thick-flowing, and putty like, whilst phosphor bronze | 
| remains perfectly liquid until the moment it sets—solidifies; if, | 
therefore, it is cast just before the “‘ setting ” takes place, no segre- | form of a spongy mass. 
with | peculiar alloy are now v 


gation is ible. Combinations of phosphorus with copper, 
tin, or with other metals, have long been known by daakt, but 
Dr. Kiinzel was the first to employ the same for the purposes above 
stated. A number of phosphor-bronze all 
tured, varying in composition to suit the 











It may thus be said | 
| in acertain sense that what steel is to iron, phosphor-bronze is to 


MAIN FLUE BACK OF BOILER 


x 


WM: 
Yh title 
th ly 


it 


fl 


2M GL UDA YAY, A, 


are intended. The scope of their applications is of course very 
great. The harder alloys are used for casting bells, tools for gun- 
powder mills, &c.; other somewhat softer alloys are used for engi 
neering purpuses, and the still softer for rolling, drawing, and em- 
bossing, X&c. 

The following tables will show the results of tests made by Mr. 
7 nosed of Southwark-street, with various phosphor-bronze 

oys :- 


Resistance in Ibs. 


























&. 
=So08 per square inch. 
Cast metal. 23 5 are 
BoE Elastic. | Absolute. 
Percent. Ib, 1» 
Pure copper .. 3°30 4°4000 6975 
Ordinary gun-metal, containing nine 
parts copper, one part tin - 8°60 12°800 16°650 
Phosphor-bronze .. 8°40 23°800 | = 52°625 
” ” 1°50 24°700 46°10) 
” o 83°40 16°100 44°448 
Pulling stress | Twists in 
persg.in. | Sin. ; 
oeemnety | 2 8 
Drawn metal. | 3 | | 88 
Wire zi | — 3 Be 
drawn. = acown 2 5 
Roel 
Ib. | Ib. | Ib, | Ib. |Pr.ct. 
Phosphor-bronze 102°759/49°351) 6°7 | 89 | 37°5 
“ Ms s 120°957/47°787| 22°3 | 52 | 34°1 
3 z we 120°950/53°381| 13°0 194 | 42°4 
t3 md * 189°14154°111] 17°3 | 53 | 44°9 
24 * - 159°515\58°853| 13°83 | 66 | 46-6 
> ‘ Se 151‘119)64°569| 15-8 | 60 | 42°38 
Copper .. . b.! wes ice 63°122/87°002| 86°7 | 96 | 34°1 
Steel i. eh Lee ae he ots ‘ 120°976,74°687) 22°4 | 79 | 10°9 
Iron, galvanised best charcoal E .. 65°834 46°160| 48°0 87 | 28°0 


A series of interesting experiments with phosphor-bronze were 
nade in Berlin by the Royal Academy of Industry, in order to 


', ascertain the qualities and capacities of the metal whilst under 


heavy strain, and its resistance to often repeated strains. The 
first bar of phosphor-bronze was tried under a constant strain of 
10 tons per square inch, and resisted 408,230 pulls ; a bar of ordi- 
nary bronze broke even before the strain of 10 tons per square inch 
had been attained. A second bar of phosphor-bronze was tried 
under a strain of 12} tons per square inch, and withstood 147,850 
pulls, and a third bar, under 74 tons strain, broke only after 
3,100,000 pulls, On the bendi hine, phosphor-bronze, whilst 
under 9 tons strain per square inch, remained unbroken after 
4,000,000 bends, whilst ordinary bronze broke after 150,000 bends. 
Major Majendie tested phosphor-bronze as to its liability to emit 
sparks when subject to friction, and attained very satisfactory 
results. The experiments were carried out at the Royal gunpowder 
works at Waltham Abbey. A grindstone of Yin. diameter was 
made to revolve very rapidly, so that any point on the grindin 

face would describe a distance of 2000ft. per minute; the metal 
was then pressed against the revolving stone, and the results proved 
that the harder descriptions of phosphor-bronze emit sparks less 
readily than the softer samples, and much less readily than ordinary 
gun-metal or coppe 





r. 
For frictional purposes the Phosphor-Bronze Company, in Lon- 
don, produces a special alloy, by ae phosphor-bronze in certain 
ther soft 


+h 





roportions, tog with alloy of different degree of 
usibility, so as to produce by cooling the given alloys, The shell is 
then formed of a very to and hard Shomentoundn and the 


interior of aforesaid soft alloy. The bearing surface may then be 
considered to consist of a large number of small bearings of soft 
metal, losed in casting of metal almost as hard as the arbor 
itself. The microscope reveals this disposition very plainly, and 
if one of these bearings be carefully submitted to heat, so as to 
cause the soft fusible metal to run off, the rest will remain in the 
Bearings, slides, eccentrics, &c., of this 

largely in use, and the practical results 

ve times as long as gun-metal. 





show that it wears more 


Phosphor-bronze is readily rolled or beaten out into sheets, In 
are now manufac- | Russia it has been used as a material for cartridge sheathing, and 
jects for which they | specimens have stood 120 trials without tearing. Sheets of the 

















May 4, 1877. 


THE ENGINEER. 


311 

















alloy stand the action of sea water much better than copper. Ina 
comparative experiment made at Blankenbergh, lat over & 
riod of six months, between the best — copper and phosphor- 
ronze, the following results were arrived at :— 
Weight | Weight | 
Thickness of the sheets hatoee br Redline ht. 
= 0°286in. ner bnenerion. meta 
e Ib. Ib. Per cent 
+ 4°4 72°2 2°2 8°0 
ere." segs ss | ee 86°2 2°7 8°10) 
sheet of phosphor-bronze .. | ,60°5 68°75 0°75 1123 
pi eee $a. se™ es | Seen 112°97 | 1°88 1°195 





The loss in weight, therefore, due to the oxidising action of sea- 
water during the six months’ trial, ave for the English copper 
3°058 per cent., while that of the pbhosphor-bronze was but 1°158 

x cent., or about one-third. Several Governments have experi- 
mented on the use of the alloy for making cannons. Without 
any exception, the results showed a much ter resisting power 
over that by ordinary bronze. The following instances 
of the results arrived at will be of general interest :— 

In Belgium the ordinary bronze gun burst at the second shot, 
with a charge of 1k. 250 gr. (24 lb.) of powder, and a cylindrical 
projectile weighing 8k. 518 gr. (18f 1b.) The Peer tee gun 
supported this charge perfectly ; the normal charge was 500 gr. 
(1fsth lb.) of powder, and 3k. (6} 1b.) of projectile. 

In France the ordinary bronze gun burst at the second shot, 
with a charge of 1 k. 500 gr. (34 1b.) of powder, and 16k. (354 Ib.) 
of projectile, while the phosphor-bronze gun was fired five times 
with this charge, and burst at the second shot with 1k, 750gr. 
(3g 1b.) of powder, and a projectile of 20 kil. (44 lb.), owing to the 
wedging of this in the barrel. The normal charge was 0 kil. 550 gr. 
(1g 1b.) powder and a bomb of 4 kil. (84 1b.) 

In Prussia it was shown in firing with the regulation charges, 
and diminishing at each fifty shots the exterior diameter of the 
chamber, that the phosphor-bronze cannons only changed their 
dimensions when the thickness of the metal was below that of the 
di ions of a of the same calibre made of steel. 

The Belgian Government has adopted the phosphor-bronze for 
small arms and for the harness buckles of all their cavalry. 

In conclusion, I beg to draw attention to the specimens of 
phosphor-bronze exhibited here—they are separated into different 
groups, each group is headed by an ingot of the phosphor-bronze 
alloy used for the manufacture of the various articles belonging to 
that group. 














LETTERS TO THE EDITOR, 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE PRESERVATION OF IRON, 


Srr,—-In your issue of the 16th March you have an article upon 
Prof Barff’s p for the ‘‘ preservation of iron,” and the 
publicity thereby given is undoubtedly travelling throughout the 
engineering world. I now beg to inform you that letters patent 
were granted me two years prior to the date of Professor Barff’s 
patent, and by which I can, and do, by the aid of the gases arisin 
from the decomposition of steam or aqueous vapour, produce al 
and every effect, as described by that gentleman in his paper read 
before the Society of Arts, and that I have articles which were 
operated upon upwards of three years ago, and which since that 
time have been exposed to all the vicissitudes of the climate with- 
out undergoing any change. As this invention is likely to become 
of great public utility, and in justice to myself, I venture to hope 
you will place me upon the same platform as by your previous 
publication you have placed Professor Barff. 

Ilkley, near Leeds, April 30th. I, CARTER RAMSDEN. 








SHIPS’ PUMPS. 

Srr,—We have refrained from answering Messrs, Stone and Co.’s 
letter in your issue of the 16th of February last, commenting on 
the pump invented by Mr. Holmes and ourselves, as the grant of 
letters patent was at that time being opposed by Messrs. Stone, and 
the matter was su) judice. The hearing before her Majesty’s 
Attorney-General was held on Saturday, the 21st day of April last, 
and resulted in the grant of letters patent for our “ so-called in- 
vention.” With regard to the utility and efficiency of our pump, 
we can only say we shall be happy at any time to subject it to a 
trial with Messrs, Stone and Co.'s pump. 


Limehouse, May Ist. BLUNDELL BROTHERS. 





HIGH SPEED BELTS. 


Srr,—In reply to your correspondent, “ J., Liverpool,” I know 
of many places in Liverpool where belts are running at 4000ft. to 
4500ft. per minute, some probably as fast as 5000ft. I have seen 
them running at 5000ft. driving wood-cutting machinery spindles, 
with belts from 3in. to 5in. wide. As you observe, a good belt of 
even thickness throughout, and properly jointed, is essential to 
success; also spindles and pulleys properly balanced. I shall be 
most happy to assist your correspondent in any way I can. 

Frepk, Evans, 

20, Coniston-street, Everton, Liverpool, April 21st. 


ROPES, 


Sir,—I have read attentively “‘ Engineer's” letter published in 
your impression of the 6th inst., and, while believing there is 
much force in his theory as to the causes of new ropes breaking in 
@ parti manner, I would observe that he seems to confound 
ropes rigidly fixed at both ends, as with his girder example, with 
ropes sustaining a suspended load which can rotate on the axis of 
suspension, which would be the rope centre. There are no data 
before me to show whether the Téméraire’s rudder could thus rotate 
when slung by the rope, but it would be interesting, and, indeed, 
valuable, if ‘‘ Engineer” could even roughly indicate how far the 
inertia opposition of a given load to twisting strains could be 
formulated; for although with heavy loads a swivel might be 
necessary, it need not be so with moderate ones. 

Hamitton W. PENDRED, C.E. 

Chester, April 29th. 





COMMERCIAL ENGINEERING, 


Sir,—I should like to call attention, through your valuable 
medium, to the tuition of premium pupils and apprentices. Having 
served my time at pattern making, fitting, and drawing—which 
latter became eventually my trade—for three years, I then worked 
as draughtsman in four or five of the largest firms in England 
and abroad. nayoy 8 a little money, I invested it in a small engi- 
neering business in the country, but found then I had an entirely 
new part to learn, viz., the commercial part ; this has taken me 
some time to master, not having had the opportunity with any of 
those firms of learning anything of book-keeping, bills, &c. I think 
parents in putting their sons to the ‘‘ profession ” should not forget 
the commercial or money part, especially in these days of badly- 
paid draughtsmen ; and I think I may safely say that the majority 
at least of my acquaintance who have been so fortunate as to have 
a little capital, will thank you for opening your columns to the 
consideration of this question. EXPERIENCE. 

Huntingdon, April 7th. 

STEAM ON TRAMWAYS., 

S1r,—Now the select committee of the House of Commons have 
decided upon the desirability of working tramways by acd ing 
than horses, recommending steam or other mechanical equivalent, I 
shall be very curious to see what steps the different tramway com- 

les take to place their permanent way in a fit state to 
receive it, Having some experience in the construction of 








tramways, I am decidedly of the opinion that the permanent way 
of most of the metropolitan tramways would have to be relai 
and in some cases remodelled, before an engine could be worked 
upon it at a profit. In the lectures and papers which have lately 
read upon this subject, the question of the suitability of the 
mt permanent way to withstand the extra strain of a car drawn 
y steam or other mechanical equivalent has been omitted or for- 
gotten as though it were of no moment. It seems to me very 
strange that some men will almost stake their reputation upon a 
theory, and all we as yet know of the adaptability of steam cars 
for the streets of London is purely theoretical. I am told upon 
good authority that the engines now at workin Paris are by 
no means the success that we are led to suppose ; but, on the 
contrary, they have had to lay india-rubber in the grooves of the 
rails to get sufficient tractive power to mount the inclines; if such 
is the case it is very evident the engines must be made heavier. 
No one can say how the system will work, or what the expense of 
the wear and tear will be. I therefore think before steam cars 
are introduced into London they should be first well tried in the 
provinces, by which time the permanent way of the metropolitan 
tramways would require relaying, and could then be so reconstructed 
as tocarry an engine, Feeling great interest in the matter, I shall 
be greatly obliged if you or any of your many readers can inform 
me if all the available means have been exhausted, so that it 
becomes absolutely 'y—as some seem to think—to super- 
sede the present system of horse-power. TRAMWAYS. 








DECIMAL MEASURING MACHINE, 

Sir,—I notice in your impression of the 9th March an engraving 
of a decimal measuring machine. I therefore beg to forward yon 
one of a somewhat similar construction, which has been in use for 
a long time on the Continent; it is extremely light and portable, 





and can be carried in the waiscoat se yaa without inconvenience. 
The cost is about 4s, 6d. It is divided so that one-twentieth part 
of a millimetre can be measured. 


Bau St. Martin, Metz, April 9th. J. W. 





MARINE PROPULSION. 

S1r,—On reading your article on ‘‘ Marine Propulsion,” in THE 
ENGINEER of the 2nd of March ult., and referring also toa similar 
article on ‘* Screw Propulsion” in that of Feb 18th, last year, 
it occurred to me to make a few remarks on them, which may 
possibly help to elucidate, or at least present the subject from 
another point of view. In the article of last year, you 
endeavour to show ‘‘ that every effort should be made to supply 
all the water that a screw may require by currents flowing in a 
line with the keel.” This, I imagine, can be secured by placing 
screws at the sides in the position of paddle-wheels, and I believe 
has been tried, with what success I care not to inquire. Again, 
you say, ‘‘The screw not getting as much water as it ought (7) 
runs too fast, and thrust is obtained, not by heaving astern 
a large weight of water at a low speed, but a small quantity ata 
high speed ;” ‘‘ and the screw not getting enough water, a hole, so 
to speak, is scooped out under the vessel’s stern, and she has thus 
a constant pressure of water against her bows unbalanced by a 


| similar pressure against her stern, which is a very serious source 


of loss of speed and power.” Of course if the screw did not get 
enough water, we might conceive such an effect produced, with 
consequent loss of speed and power. But how can this be when 
the quantity of water the screw requires is a mere trifle compared 
with that which moves into the space being vacated by the hull of 
the vessel from below and behind every moment? And here I 
would refer to the extraordinary results obtained by Mr. Griffiths, 
as described in THE ENGINEER, by enclosing the screw in a tube ; 
and not questioning the results, but only the deductions, suggest 
that they are due, not to an increased or more direct supply of 
water to the screw, but rather to the fact that the water acted 
upon by the screw is prevented to some extent from diverging in 
all directions ; for in the case of a cylinder moving freely in open 
water, the water diverges in all directions, and the resistance is 
only half that in a closed tube—Emerson’s ‘‘ Mechanics,” prop. 108 
—and although the screw vanes are not quite analogous to the 
cylinder end, yet they are evidently partially so, 

In your article of the 2nd of March you say, ‘‘ Other things 
being equal, that propeller is best which drives the largest quantity 
of water astern in a line with the keel at the least velocity,” and 
to the effect that improvement must be sought in this direction. 
With these remarks I quite agree, and a careful inspection of the 
results obtained by vessels fitted with screws of various proportions 
of diameter and fe so far as I have been able to glean from 
the pages of THE ENGINEER, shows that, until lately at least, the 
piteh has generally been too great in proportion to diameter, and 
that those screws with least pitch, other things being equal, have 
given the best results, There must, however, be o limit to this 
measurement by the required speed of the vessel, for unless the 
velocity of the thrust of the screw at the centre of pressure 
resolved into the direction of the line of the vessel’s motion, be as 

reat at least as the vessel's speed, there would be a resistance in 

ront of the screw to its motion through the water. Entertaining 
the opinion for many years, even when apprentice to the firm in 
which the late Mr. John Grantham was manager and partner, 
that the screw propeller should not be regarded as a screw moving 
in a solid, but as an inclined plane moving in a fluid, I think it a 
great pity that the term ‘‘slip” has become conventional, for it 
does not appear to have any direct relation to the efficiency of a 
screw propeller, and will be greater or less as the pitch is greater 
or less, other things being equal. I will now, therefore, with your 
permission, inquire what should be the proportion of pitch to 
diameter, viewing the screw as an inclined plane moving in water, 
not in a solid, and the maximum velocity that can be obtained 
from the screw propeller when working in still water. 

It is shown—Emerson’s ‘‘ Mechanics,” prop. 92--that the force 
of a fluid against an inclined plane, or vice vers@, the vane against 
the fluid, to move it in a direction perpendicular to its motion, 
varies as the square of the size of the angle of incidence X the 
cosine, and the force is greatest when this is a maximum, or when 
the size of the difference of the angle of incidence and angle of 
the vane with the resulting direction—or, in this case, line of the 
exis—is one-third the size of the sum of those angles. This 
happens when the angle of the screw with the axisis 54 deg. 44 min., 
the angle of incidence being the complement. Assuming this to 
be the angle « the screw vane at the centre of pressure, or at 

about two-thirds the dia- 





$,---,F meter—Emerson, prop. 58— 
then, if ADF be a portion 
of the screw developed, AD 

; = circumference, DF = 


pitch, P P! = circumference 
at centre of pressure=# A D 
LP f P! = 54 deg. 44 min., 
tangent D A F will be ? tan. 
PIP f=3% xX 7071 = 471, 
or the pitch will be to the 
circumterence as “4714: 1, and the pitch : the diameter = 1°48 : 1, 
or the pitch something less than 14 X diameter. It is a fact that 
screws which have had a greater pitch than this proportion, have 
not given as good results as those of the same or less. But I shall 
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presently show that the conditions of the screw ler require 
a much less proportion of pitch to diameter, but will first inquire 
what is the greatest speed the thrust of the screw can effect in the 
direction of the axis, or greatest space for each revolution of the 
screw; if AF be a tangent to the 
screw vane at the centre of pressure, A 
Fsk = the angle with the axis sk, 
FD =the pitch, and AD = the 
circumference ; then while the vane 
moves through one revolution, a 
—_ in the pitch line moves from 
to D, but it acts on the water per- 
pendicular to its surface, or in the 
direction C D, and this resolved into 
the direction of the axis = CB, 
which is equal to DF X sin.” CF D 
(= F sk), and which in the case of 
the proportion of pitch to diameter 
as above, cannot much exceed two- 
thirds of the pitch; or where the D F 
pitch is equal to the diameter, CB 
will be about four-fifths of the pitch, 
and this is the utmost space the screw can move through by 
reaction, and that in water at rest. How much less, then, must 
it be when the screw is placed in the position of paddle-wheels, 
or when the water is supplied to it with the velocity at which 
the vessel is moving? Whence, then, the good results that have 
been obtained in many instances by screw propulsion? Instances 
are not wanting in which it has been proved, as you know, that 
the vessel’s speed was greater than the screw would have moved 
it if working in a solid substance. I hold that it arises from 
the effort of the water immediately to occupy the space being 
vacated, or rather tending to be vacated, by the hull of the 
vessel, and as it cannot do it at the bow or sides it must be 
from below and towards the stern, and more or less in all vessels, 
whether driven by screw, paddle, or sail. Hence the screw is 
not only driving water behind it, as when moored in dock with 
reaction as above, but has the advantage of working against 
water moving towards it, with a velocity probably at least equal 
to the velocity of the vessel, and in direction near to that of 
the axis. This appears to me to be equivalent to an independent 
force acting in that direction, and will materially modify the 
angle of maximum effect for the screw, and the proportion of 
pitch to diameter, probably at least equalising them. Indeed, I 
observe that Messrs. Penn and Son have made some of their 
screws with the ee equal to the diameter with success, pro- 
bably the result of long experience and close observation, 
Lewisham, April 25th. 








THos. GARNETT. 





BOILER EXPLOSIONS, 

Sr1r,—Your able article in the last number of THE ENGINEER 
would seem to point to a measure very similar to that proposed in 
a bill introduced into the House of Commons some years ago by 
Mr. Sheridan, making the inspection of all boilers compulsory, 
and, if I remember right, licensing their use; but there is one part 
of the article to which I think attention is due, as you say that by 
making the reports accessible to the neighbours, ‘‘ they would have 
a legal remedy if they concluded, from the perusal of the document, 
that their lives or property were endangered.” This is one of those 
things that I pointed out as calling for legislation, because I 
believe there is no legal remedy before the explosion. If for the 
word ‘* would,” you had written “‘ should,” I am prepared to agree 
with you. 

Then, as to the next sentence, “‘ the fact that a steam user had 
been told by an inspector that his boiler was in a dangerous condi- 
tion, would seriously tell against his prospects if brought before a 
jury, should the boiler give way,” reads very like certainty; but 
what are the facts? In May last a boiler exploded, and it was 
proved that at the time the boiler was under repair the inspector 
saw it and pointed out a place where there was leakage, and owing 
to this the plate was excessively corroded, telling the boiler mender 
that it must be repaired there before being put to work again. 
The report, to the same effect, was produced at the inquest, but 
with the addition that ‘‘if not done there would be an explosion.” 
The jury returned a verdict “accidentally killed.” One insurance 
company had given up the policy, the boiler not being considered 
safe, and another had had it till within a few weeks of the explo- 
sion. Another explosion in August was that of a boiler which had 
been thus referred to in a written report to the owner: “‘ Have it 
stopped at once, as an explosion may occur at any moment.” 
The owner was killed, and the jury returned a verdict that it was 
owing to the boiler being “‘unfit to bear the pressure of steam to 
which it was subjected.” In this case five were killed. In March, 
by another explosion, three were killed and eleven injured, and the 
jury returned a verdict of manslaughter against one of the owners, 
but on the trial he was acquitted on the ground “that the boiler 
had been used for a purpose fer which it was not intended, and 
contrary to his instructions.” Other cases might be quoted, but 
these will suffice to show that juries do not adopt the inspector's 
report, and in some cases the grand juries have failed to find a 
true bill against the persons committed for trial. 

The question of boiler explosions will most likely crop up before 
the select committee to inquire into the operation of the law 
affecting the liability of employers for injury to their workpeople, 
but only in the pecuniary sense of compensation. Prevention is 
sought for, not compensation for life and limb. 

April 21st. 





Borer. 


LABOUR AND CAPITAL. 

Srr,—My attention has been called to your article in THE 
ENGINEER of 23rd March, headed “‘Sir Joseph Whitworth and 
Co-operation.” Having had in operation, for nearly ten years 
back, a system which in its main feature is analogous to Sir Joseph’s 
—and which has in my experience proved singularly successful— 
I have thought it might interest your readers, and be useful to 
other employers of labour, to lay my plan before you, to relate its 
progress, and to state its financial results, and, not the least im- 
portant, what may be called its moral effects. 

It may be well to mention, however, that the number of my 
workpeople is not large—about sixty, of which two-thirds are 
women, girls, and apprentices, The number of workmen employed 
by me who are allowed to benefit by the scheme is twenty or a few 
more, All the processes of my manufacture—that of paper—are 
dependent on each other from the first, viz., that of sorting the rags 
or the esparto grass, to the last process, the making up the reams of 
paper. The consequence is, that when all the workmen have some 
interest in the protits of the concern, they work better together, 
and influence one another so that there shall be no waste either of 
time or of material. The fifth and sixth regulations of my ‘‘ Work- 
men’s Loan Fund” form perhaps the peculiar feature of it, and 
that which has secured the desideratum of all the workmen having 
a direct interest in the success of the work. I believe that in my 
manufacture the proportion of outlay for wages to the other ex- 

nditure is much less than in ironworks or in engineering shops. 

he wages of the workmen who have shares in the loan fund do 
not amount to more than 5 per cent. of the whole cost of manufac- 
ture 


The portion of capital which I allowed to be taken up was 
limited at first to 2} per cent. of the capital then employed in the 
business, and this limited amount was divided into shares of £5 
each. I instituted the fund on the 1st of October, 1867, from 
which date the allotted shares bore interest; but I did not formally 
announce the plan to the workmen till the 4th of January, 1868. 
The following regulations were laid down :--(1) A preference rate 
of interest of 5 per cent. per annum shall be allowed on such shares 
as may be allotted to or paid for by my workmen from the date 
of such allotment or of such payment. (2) When deposited for an 


entire financial year—commencing on the 1st of October—should 
the year’s profits exceed 5 per cent. on the whole capital employed, 
a further rate of interest, equal in percentage to such excess of 
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profits, shall be allowed on the workmen’s loan fund shares, (3) 
‘This second condition, giving an increased profit rate of interest to 
the depositors, whilst they shall be considered free of any liability 
as shareholders, shall not entitle them to demand any inspection of | 
the balances on which the profits are based, or the books of the con- | 
cern. (4) Deposits will be received at any time, of sums of one or 
more pounds, and five per cent. interest allowed from the date of de- 

posit, but the further rate of profit interest shall only be allowed on | 
whole shares of £5 each, lodged for twelve ths, com ing lst 

October. (5) The master allots one share of £5as a 





gift to each ot the 
workmen who have been in his employment for five years or upwards, 
but such share cannot be withdrawn except when the workman 
leaves, or in the case of death, when the amount, with interest, 
shall be paid to his relatives. (6) The master will also pay to 
each of the other workmen who have been in his employment 
during a whole financial year the interest on one such share at 5 
per cent., and also additional profit interest, if any ; and the share 
of £5 shall be put to his credit on the 1st October next, after he 
has completed five years’ service, but subject to the regulations in 
No. 5 restricting its withdrawal. There was also a regulation 
limiting the number of shares that could be held by any one work- 
man, but I have not hitherto kept to this restriction. 

Rule No. 4, specifying that deposits shall be in sums of £1 or its 
multiples, was made in order to simplify the accounts and the 
clerical work of calculating interest, &c. The effect of this restric- 
tion has been, on the whole, beneticial to the workmen. When 
receiving the interest on deposits at the time of settling, if it comes 
to near a pound, those who are inclined to save generally add the 
odd shillinge to make it up to the neat sum, and especially when 
their deposits come near to what will make an additional share. 
In such cases, though the profit interest is paid perhaps two or 
three months after the close of the financial‘year, when the 
balance has been made, I give them credit for it, if left to be 
deposited, as at the.date of the commencement of the year. 

As to the progress of thesch and fi ial results, ashort state- 
ment may suffice. At first my men did not seem to understand the 
plan, but about a week after its commencement two of my oldest 
nands breught £10 each to be deposited, and I was informed that 
another was to gather odd sums at pay time from several of the 
others, to be paid in by 1st October following. At the close of 





INFLUENCE OF FORM ON THE MAGNETISM 
OF SOFT IRON CYLINDERS. 


TnovcH ‘the magnetism of soft iron is a subject that has 
been largely investigated, it has not been sufficiently recog- 
nised that the various experimental researches upon it, not having, 
for the most part, been made in a homogeneous magnetic field, are 
not directly comparable with one another, and so the most of the 
laws laid down are valid only for the special arrangements of a 
particular experiment, Further—and this objection proves to be 
a most important one—the researches hitherto have not been 
sufficiently comprehensive, and more especially, they have not been 
made with iron masses whose dimensions varied within wide limits. 
Lastly, the remanent magnetism of soft iron has been little 
examined, owing to the small so-called coercive force generally 
attributed to this material. These reasons recently induced M. 
Christoph Ruths to make a thorough investigation of the magnetism 
produced in soft iron cylinders of the most various dimensions, by 
increasing magnetising force in a homogeneous field, and of the 
magnetism which remained after the removal of the induction. 
The results have been published in a monograph ee author, 
which has recently appeared in Dortmund. The following is an 
abstract of M. Ruths’ valuable paper :—As material for the iron 
cylinder to be magnetised, commercial iron wire was taken, 
obtained from the same manufactory, Seven kinds, of different 
thickness, were examined, their radii being, on an average, 
2°54, 1°67, 1°39, 0°81, 0°62, 0°44, and O3lmm. Of these different 
thicknesses pieces were prepared, whose lengths in millimetres were 
200, 190, 180, 170, 160, 150, 140, 120, 100, 80, 60, and 40; further 
iron cylinders were procured, the radii of which were 6°5, 5°65, 
4°87, 4°02,3°65,and2°75mm. Altogetherseventy bars wereexamined, 
whose dimensions varied from nearly cubical form tc the most ex- 
tended forms. Their specific gravity was on an average7‘794. All 
the cylinders were, before experiment, annealed three times. 
To produce the induction three separate iron wire spirals were used, 
the dimensions of which were so large, that for most of the rods a 
perfectly homogeneous field might be assumed. The iron bars 
were held by cork in the middle of the spirals, and currents of 1 to 
8 Bunsen elements were employed. The intensity of the inducing 
current was determined with a tangent compass; the magnetic 





the first twelve months the deposits at their credit, in additi 

the gratuitous shares, amounted to £65, a promising beginning. 
I find in my report to them at the end of the fourth year there 
had been placed at their credit :—Cash deposited, £111 ; interest 
left in account, £51; seventeen gratuitous shares, £85; total, 
£247 ; of which there had been withdrawn £37 by some who had 
left, and relations of one deceased ; leaving £210 as the capital at 
their credit. At the present date the amount at the credit of 
fifteen depositors is £317 sterling, averaging above £21 to each. Of 
this, £70 consists of fourteen gratuitous shares, leaving £247 as 
deposits from themselves. Of six hands who got interest on 
prospective gratuitous shares, only one has deposited anything on 
his own account. On the other hand, only one of the fifteen to 
whom gratuitous shares have been credited has not added to his 
share. Whenever a credit note, with the gratuitous share, js 
handed to them, it seems to give them an impulse to accumulate 
some more capital. Of the fifteen who hold £317, one has as much 
as £80 at his credit. He is one of the two who made the first 
deposits of £10 each. The other was unfortunately killed two 
years after the scheme was started. He left £25 from this fund to 
his widow. 

Besides interest paid to the lenders from time to time, the 
following amounts have been repaid or withdrawn from the accounts 
since the commencement :—Paid to the widows of four workmen 
deceased, £73; paid to one in failing health, besides part of above 
afterwards paid to his widow, £3; paid to the father of an un- 
married man after his death, £18 ; paid to one on his marriage— 
more than made up since—£20 ; paid to depositors on leaving, £37 ; 
paid to one still in my employment, £2 ; sum arrested to pay a debt 
of a depositor, £3; total, £156. The last on the above list isa 
native of the sister isle, who is totally unacquainted with figures, 
and can neither read nor write. He has, however, an inclination 
to save, but unfortunately did not think it necessary to pay off his 
debts first. He is struggling with a large young family, whom, to 
his credit be it said, he is extremely anxious to keep at school. But 
in addition tothe foregoing favourable financial results— sobeneficial 
to the workmen—I believe that I have been more than repaid any 
monies that I have laid out in gratuitous shares and extra interest, 
by the saving arising from my workmen giving more attention to 
their duties, and especially in their being more careful to prevent 
any waste of the materials passing through their hands. I have 
more than once in my annual reports told them this, so as to en- 
courage them to continue to give attention to all that affects 
our mutual interests. The moral effects of this system are 
not to be lightly valued. I say it to the credit of my work- 
people, that for more than twenty years now since I came into the 
occupation of my works, I have had no trouble with them, nothing 
approaching to a “strike,” and all has gone smoothly between us. 
Of course it is much easier for a master with comparatively few 
workmen, by mingling with them in a frank and straightforward 
way, to exert an influence which employers of several hundreds or 
thousands can never hope to attain to. But in addition to this, I 
have been sensible that ever since I fairly floated this scheme of a 
loan fund, most of my. men have taken an interest in my own 
success and prosperity ; just because I had, by doing so, shown a 
desire to make some sacrifice in order to promote their welfare. 
My men are very regular at their work, absence from any other 
cause than illness being seldom or never known. There are some 
faithful servants among them now getting old, and far be it from 
me to propose an addition to the Litany, as I have heard some one 
do, of-—“‘ From old and faithful servants, good Lord deliver us.” 
These old hands exert a beneficial influence on the young men and 
new comers, which I highly value. I fear I have much exceeded 
the bounds you may be willing to allow, but hope that the success 
of my Workmen’s Loan Fund may induce other masters similarly 
situated to adopt something of a like fund. Scotus. 

April 14th. 





POPE'S BOILER. 

Sir,—Referring to the engraving and description of a boiler 
invented, patented, and manufactured by Mr. Pope, which 
appeared in your paper of the 13th inst., for the information of 
your readers perhaps Mr. Pope will kindly state what are the 
improvements he claims as his invention. ENGINEER, 





DEEP WELL BORING. 

S1r,—For the information of your readers I have the pleasure to 
enclose the following particulars of a boring which I have recently 
completed at the Loughton station of this line, to obtain water 
for locomotive purposes, and in which we were successful. 
The surface of the ground at the spot where the well is situated is 
about 75ft. above mean level of the sea, and the boring reaches 
the chalk at 243ft. from the surface, passing through a thickness 
of it amounting to 648ft. 6in.; below this 37ft. of chalk is traversed 
containing layers of greensand, followed by 132ft. 6in. in the 
gault, and, finally, a bed, 31ft. Gin. thick, of gault interspersed 
with pebbles. The boring terminates at a depth of 1092ft. Gin. 
below surface. This is, 1 believe, the deepest boring in or near 
London. The works were brought to a p mem in November, last 
year. Ar, A, LANGLEY, Engineer. 

Great Eastern Railway, May 2nd. 








THe AGRICULTURAL ENGINEERS’ AssocraTIoNn, —-The annual 
meeting of this association was held on the Ist inst., at the Offices, 
7, Westminster Chambers, 8.W., when it was resolved that a 
representation be made to the Royal Commissioners of the Paris 
Exhibition of 1878, deprecating an petitive trials of agri- 
cultural implements owing to the extreme difficulty of arriving at 








any satisfactory results. 


+ with a Wiedemann mirror compass. The bars above re- 
ferred to were nearly all examined with all three spirals, and on an 
average, in each series of experiments, there were ten separate ex- 
periments. For the special arrangement of the experiments, and 
the order of operations, the precautions taken, and the mode of 
calculating the various values, we must refer to the original ; 
merely remarking, that all the results of experiment, the magnetis- 
ing forces as well as the magnetic ts, are exp d as 
multiples of the horizontal components of the terrestrial magnetic 
force, which is assumed to alter but little in the course of the re- 
searches. We can only here give the principal results of the 
experiments. If we denote as induced magnetism the whole 
magnetism manifested externally by a bar during the action of a 
magnetising force, the experiments first show that the moment 
induced by any magnetising force in the unit of weight is a constant 
function of the dimension-relation « (« = relation of length to 
thickness), and that to equal magnetism of unit weight of different 
bars magnetising forces correspond, which are likewise a constant 
function of «. In bars of the same dimension-relations, equal magnet- 
isms of unit weight always correspond to equal magnetising forces. 
If we make the curve of magnetisation of soft iron according to the 
values obtained, we find that for the beginning the quotient of 
entire magnetism and the magnetising force does not begin with 
e, but with a determinate value which increases with the dimension- 
relation a; the value of this quotient then increases to a maximum, 
and the increase is completed the sooner, the greater the 
dimension-relation of the bar. The occurrence of the turning 
point also depends on @#, and the magnetising force with 
which this turning point, i.c. the maximum of the quotient, 
occurs, is a constant function of the dimension-relation. After 
reaching the turning point the curve of magnetisation goes 
at first with a strong, then with a very slight concavity toa 
maximum value. Whether the latter occurs with a finite or only 
with an infinitely great magnetising force, must be experimentally 
determined from further experiments. A study of the question 
whether and within what limit the induced magnetism may be put 
proportional to the magnetising force, leads to the result that for 
bars whose dimension-relation « is very small—-say under 12— 
the quotient of magnetism by magnetising force is approximately 
constant. It is oniy for bars of a larger a, that Wiedemann’s 
assertion holds good, that the magnetic movements increase more 
quickly than the intensities of the currents. Mr. Ruths next com- 
pared the foregoing results of experiments with the various theore- 
tically established formulz for the relation of the induced magne- 
tism to the magnetising current, and found that not one 
of them corresponds to the ascertained relations. Nor did 
a simple relation of the induced magnetism to the dimensions 
of the bar (whether thickness, length, or volume,) appear from the 
observations. Specially interesting are the facts established by 
M. Ruths with regard to the remanent magnetising of soft iron 
after sudden interruption of a current repeatedly sent in the same 
direction. From the remanent magnetic moment of a bar, a 
function of the previously acting magnetising force, a curve of 
magnetisation was constructed, and such curves were obtained for 
56 bars, the dimension-relation @ of which varied between 20 and 
300. All these curves show a constant course throughout. The 
remanent moments reached, in some bars, values which exceeded 
¢of the induced magnetism ; and the relation of the remanent to 
the induced magnetism was greater, the greater the dimension- 
relation, or the longer the bar. The discussion of the tabulated 
values of the remanent magnetism shows, that this, with 
very small magnetising forces, is either nil, or has only 
an imperceptible value. With a certain magnetising force, 
however, which, for the bars examined, varied between 
3 and 10, a marked amount of remanent magnetism occurred, 
After reaching this perceptible value, the remanent moments 
increase very quickly, and in a greater ratio than the magnetising 
force, and the induced moment. The curve of magnetisation soon 
reaches a turning point at which the remanent moment is about } 
of the maximum; this turning point occurs approximately with 
the same magnetising force. In the further course of the curve, 
the relation of the remanent moment to the magnetising force 
reaches a maximum, and the remanent moment then approaches a 
maximum quickly, and much sooner than the induced magnetism. 
When this has been reached, there is in general no decrease from 
it. On the other hand, proportionality was in no case met with 
between remanent magnetism and magnetising force. A com- 
parison of the maximum values, according to the dimension 
relations, shows throughout a decrease of them, with decrease of 
the length of equally thick bars; with reference to moments of 
bars of equal length, but different thickness, there seem to be the 
most manifold varieties. If, however, the maximum remanent 
moments be arranged according to the dimension relation «, a 
conformity to law at once appears, The maximum of remanent 
magnetism referred to unit weight of a bar is a constant function 
of the dimension relation « This function, with « = about 7, 
cuts the axis of abscissz ; below this value it is negative, above it 
positive. Above « = 7 it rises very quickly, turning its convex 
side to the axis o: abscisse; this relation then reaches a maximum, 
and the curve rises in less degree than before. The remanent 
magnetisms are therefore greater, the longer the bars. The 
remanent moments in unit weight reached the remarkable value 
727, a value which is over 80 per cent. of the corresponding induced 
moment, and far exceeds all hitherto observed moments: We 
must not here dwell on the relation of the remanent magnetism to 
the lengths of the bars, their thickness, and the magnetising force, 
which are fully discussed by M. Ruths. It may merely be observed 





that the remanent magnetisms here referred to had quite a 
bars, twenty-four hours after induc- 
'y about 3 to 4 per cent., which may 


stationary character. In lo 
tion the loss of force was 





very well have been caused by shaking in the process of rem 
from the spiral, A general survey of the peculiarities of ind 
magnetism and remanent magnetism, as above indicated, leads tothe 
conclusion that ‘‘in direct opposition to the iling opinion, 
according to which the laws of induced magnetism are considered 
directly transferable to remanent magnetism, the remanent mag. 
netism of soft iron shows a very different behaviour from the in- 
duced magnetism.” This conclusion places remanent magnetism in 
quite a new light. M. Ruths is going to make it the starting point 
of new investigations. In an appendix the author considers the 
magnetism of steel, and shows that similarly, not only the induced, 
but also the permanent magnetism of steel depends on the dimen- 
sions of the bar. 
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1250. Improvements in yn ye! or apparatus for Raisinc, Forcine, 
and Exuavustine WaTerR anc other liquids, air and gases, John 
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252. Improvements in the construction and arrangement of WEIGHING- 
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Richard Ashworth, Preston. 
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1278. Certain improvements in the manufacture of Stoves for cooking, 
heating, and other useful purposes, Alfred Joseph B , High Hol. 
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1279. An improved machine for StrreTcHinG and SHAKING-ouT YARN 
Robert Kay Whitehead, Long Croft, Walmersley, Bury, Lancashire. 
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1280. Improvements in apparatus for RecisrERinG the NumBer of Persons 
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glen, Lanarkshire, N.B.—2nd April, 1877 
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applicable for other purposes, Alexander Hendry and William Mar- 
shall, Buckie, Banffshire, N.B. 
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employed therein, John Cowdery Martin, Upper Hill-street, Richmond, 


Surrey. 

1302, Texprovements in means or apparatus for the production of Barts 
or Sturvers of Fisre for felting ay ees William Bywater, Sweet- 
street Foundeps: Holbeck, Leeds, and Stephen Berry, Westgate, Cleck- 

eaton, Yor e, 

iden Improvements in Screw-stocks and Dixs, Benjamin William 

ers, Stourport, Worcestershire. 

1305. Improvements in Casement? Stays or apparatus for opening, adjust- 
ing, closing, and securing any object hung on hinges or centres, as 
casements, fanlights, louvres, ventilators, lantera and sky-lights, and 
doors are, Robert Adams, Great Dover-street, Southwark, Surrey. 

1308. Improved apparatus for Raisixo Liguips, William Robert Lake, 
Southampton-buildings, London,—A c ication from Al d 
Buffault, Lyons, France, 

1810. Improvements in Cominco, Brusuina, and CLeanina Horses and 
other animals, and in the means and apparatus employed therefor, 
Francis Marley, Glasgow. 

1812. Certain improvements in Looms for Weravinc, Joseph Hurst, 
William Alfred Craven, and Henry Sutcliffe, Waterside, Todmorden, 
Yorkshire. : 

1314. Improvements in the mechanical means of Varyinc the Hercut of 
Seats, tables, and other articles, William Dawes, Kingston Grove, 





Leeds, 

1316. Improvements in Lawn-mowers and grass mowers for general use, 
William McIntyre Cranston, Worship-street, Finsbury, London,—A 
communicatim from James Russell Parsons, Hoosick Falls, New York, 


US. 

1318. Improvements in Noble’s Compinc MACHINES, Henry Walton 
Whitehead, Holbeck, Leeds.—4th April, 1877. 

1322, Improvements in Steam Enoines and in boilers from which said 
engines can be worked, Henry Pierre Rieth, Antwerp, Belgium.—A 
communication from Thister Reiner Rieth, Bonn. 

1323, Improvements in apparatus connected with Ratsino or LOWERING 
goods or material, Abraham Harrison, Ripon-street, Lincoln. 

1324. Animprovement in Sucar-cane MiLts, William Henry Watson, 
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w. 

1828. Imp: ts in the facture of MeTaLLic WINDOW-FRAMES 
and skylights, Joseph Thomas Harris, Bristol. 

1330. Improvements in Weavino and in appara. s therefor, Juhn Over- 
end Evans, Manchester. 

1332. Improvements in Exercisine Apparatus, George William Wood, 
New York, U.S. 

1334. Improvements in Pumpinoc Enotes, Adam Carr, Paterson, and 
James Arthur, Jersey, New Jersey, U,S 

1336, Improvements in Borries and in Stoppers for the same, William 
Townsend and Simon Casson, Dewsbury, Yorkshire.—5th April, 1877. 

1340, Improvements in and connected with hi or hanism for 
Surrace GLazinG or glossing lace, calico, and other like fabrics, 
Charles James Cox and John Pearson Cox, ‘Queen’s-road Works, Not- 
tingham. 

1344. Improvements ina PortaBLe Fotptnc Boar available for conver- 
sion into a tent or hut, and for other purposes, Nicholas Robert Ros- 
kell, Salisbury-street, Strand, London. 

1346. Improvements in the art of Recovertne Tim from scrap tin-plate, 
anc in apparatus therefor, Wells David Walbridge, Jermyn-street, 
London.—A communication from Nathaniel Shephard Keith, Brooklyn, 
New York, U.S. 

1352. Improvements in Urtnats or receivers, suitable also for refuse 
waters in dwelling and other houses, buildings and other places, 
William Dray, jun., Castle-street, Leicester-square, London. 

1356. Improvements in Squerezino Macutnes, William Birch, Salford, 
Lancasbire. 

1363. Improvements in apparatus for Pickiine and SwILLinc SHeers or 
Piates of Inon for the manufacture of tin and terne plate, Daniel 
Whitehouse, Abercarne Iron and Tin-plate Works, Newport, Mon.—6th 
April, 1877. 

1350. Improvements in Carmneys orchimney pots, Herbert John Haddan, 
Strand, London.—A communication from William Puttemans and 
Eugéne Wery, Paris. 

1362. Improvements in Evevatinc and Cvieaninc Graty, and in the 
machinery or ys ed employed therefor, Charles McFadzean, Cross- 
hill, Ayrshire, N.B. 

1364, Improvements in the 
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construction of Matcu-poxes, Max Hesse, 
tion from Julius Marx and Isaac Heine, 





Leipsig, Saxony. 

1366. Improvements in the mode of and means for the Protection 
AGAINST Corrosion of the internal surfaces of steam boilers and other 
ae eas steel vessels containing water, David Phillips, Brompton, 

ondon, 

1368. Improvements in Brick-makixo Macuines, John Bradley, Wake- 
field, Yorkshire. 

1370. Improvements in O1LtNe Woot or other fibres during the process of 
carding or preparing, William Terrell Garnett, Fair Lawn, Ripon, 
Yorkshire.—7th April, 1877. 

872. Improvements in the construction of Saretry Vatves, Charles 
William Collins, Manchester. 

1374. Improvements in the manufacture of CuLorormy.uez, and in its 
application for imparting a green colour to preserved vegetables and 
fruits, Francois Lecourt and Achille Guillemare, Rue Laffitte, Paris. 

1378. Improvements in Concrete Buicptxe Biocks, and in apparatus 
=e in their manufacture, John Carrington Sellars. Birkenhead, 
Cheshire. 

1880. Improvements in CoLourixe, Dyetno, or staining webs or lengths 
of paper, paste-board, card-board, and mill-board, and in apparatus or 
appliances therefor, James Fraser, Liverpool. 

1382. Improvements in the construction of Looms for Weavino, John 
Overend Evans, Manchester. 

1384. Improvements in Suirs of War, Robert Baillie, London-yard, Isle 
of Dogs, Middlesex. 

1385. Improvements in Grass GLones, chimneys, and shades for illumi- 
nating ,purposes, and method of manufacturing the same, Edward 
Thomas Hughes, Chancery-lane, London.—A communication from The 
Meriden Flint Glass Company, Meriden, New Haven, Connecticut, 


1386. An improved machinery or apparatus for ENLARGING Fasrics of all 
kinds, Fernand Dehaitre, Boulevard Saint Denis, Paris. 

1389. Improvements in and relating to Sprinos for railway carriage and 
other seats, and for similar purposes, Gordon Donaldson Peters, Bun- 
hill-row, London. 

1390. An improved Materiat for covering steam boilers and other 
apparatus or vessels for preventing the escape or loss of heat from the 
same. William Robert Lake, Southampton-buildings, London’—A com- 
munication from Georges Hoppenstedt, Paris.—9th April, 1877. 

1392. An improved method of manufacturing Liquip SuLpHate of 
ALumosa, whereby it is rendered applicable to different industries in 
which sulphate of alumina is at present employed in the form of cake, 

omas James Smith, Fleet-street, London.—A communication from 
Emile Victor Constant Bichon, Montpellier, Herault, France. 

1393, Improvements in apparatus for BorinG or Drittine in stone and 
other matters, James Ker Gulland, Westminster Palace Hotel, Victoria- 
street, Westminster. 
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894. Impr s in y for Sprnstnc and Dovsiine Yarn, 
— Haddon and John Smith, Luddenden Foot, Halifax, York- 
shire. 

1395. Improvements in the process and a tus for Fomicatinc Hort- 
HousES and green-hovses, John Swift Ellis, Sheffield. 

396. lmp ts in hinery or apparatus for Compressina AiR, 
George Henry Fish, Manchester. 

1897. Improvements in Axtes for carriages, axle-boxes, and oil-caps, 
John Watkins, Parliament-street, Small Heath, Birmingham. 

1398. Improvements in Stream Borters, John Henry Johnson, Lincoln’s- 
er London.—A communication from René Constant Duchesne, 

aris. 

1399. Improvements in means and apparatus for ScorinG, recording, or 
registering play in the game of billiards, and other purposes, Fohn 
Stephen Clarke, York-buildings, Dale-street, Liverpool. 

1401. Improvements in what are commonly called CLEaNeErs for machines 
used in winding cotton and other fibrous yarns or threads, George 
Knowles, jun., aud James Edward Hamer, Bolton. 

02. Impr ts in the production of Sutrnates of Sopium and 
potassium, Robert Storr Best, Goole, Yorkshire. 

1403, An improved Escarement for clocks and other time-pieces, Samuel 
Hughes McClellan, Deptford, Kent. 

1404. An improved Porous Propuct or vehicle for combustible and other 
liquids, applicable as a fire-lighter or vaporiser, and for other pui 
Alexander Melville Clark, Chancery-lane, London,—A communication 
Fo Colonel Ferdinand Staaff and Charles Ostiund, Paris.—10th April, 
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1405. Improved means and apparatus for Evaporatinc Liquips, applic- 
able to the concentration of saccharine or saline solutions, distillation, 
and such like operations, John Jackson and Thomas Randolph Mellor, 

ing William-street, London. 

1406. Improvements in Steam Borers, steam engines, and in slide valves 
for steam engines, Thomas Moy, Farringdon-street, London. 

1407. I vements in Taps, Cocks, or valves, the same being in part 
applicable to water gauges and analogous apparatus, William Wemyss 
Keunedy, Glasgow. 

1408, Improvements in apparatus for Retarpine and Restartine tram- 
way and other carriages, Lawrence Hill, Glasgow. 

1410. Improvements in apparatus for or connected with Motive Power 
Enaings worked by compressed air or other elastic fluid for the propul- 
sion of tram cars or other vehicles, Robert Hardie, Govan, and 
John James, NB. 





1412. Improvements in WarTer-cLosets, Daniel Thomas Bostel, Duke- 
street, Brighton. 

1413. Improvements in the manufacture of Iron and Sreer, Isaac 
Lowthian Bell, Rounton Grange, Yorksbire. 

1414. Improvements in the method of Paeservino Megat, fish, game, and 
other like articles of food. and in the apparatus for that purpose, 
Johannes Eckart, Munich, Bavaria. 

— = SELF-CLOSING Tap or valve, Edward Kunkler, Lenzburg, Switzer- 
an 

1418. Improvements applicable to Looms for weaving wire gauze, George 
Bolden, Dukinfield, Cheshire, and John Cassidy, Ashton-under-Lyne, 
Lancashire. 

1420. Improvements in Fasrentxos for travelling bags, hand bags, and 
other similar articles, Josef Locbl, Aldermanbury, London. —A com- 
munication from Samuel Loebl, Biebrich, Germany. 

1422, Improvements in Pocker Cigar and Gas Licurers, Alexander 
Melville Clark, Chancery-lane, London.—A communication from George 
Selden, Erie, Pennsylvania, U.8. 

1424. Improvements in miners’ Sarery Lamps, Jean Baptiste Marie 
Prosper Closson, Laurence Pountney-hill, London.—1l1th April, 1877. 
1428. Improvements in Macninery for pumping, forcing, blowing, and 

usting air and other fluids, Robert Johnson, Smedley, Manches- 


ter. 

1429. An improved Marcu Box and apparatus for striking matches, 
John Henry Clapham, Shipley, Yorkshire. 

1430. Improvements in SprinG Borroms for bedsteads, couches, sofas, 
and seats, Richard Hunt, Liverpool. 

1431. Improvements in the construction of Pires employed in heating 
and ventilating rooms and buildings, William Byram, Bradford, York- 


shire. 

1432. Improvements in and relating to Weicninc Macuiyes, John 
Cheshire, Liverpool. 

1433. Improvements in Motrve Power Enoines, Alexander Morton 
Strathern, Paisley, Renfrewshire, N.B. 

1436. An improved Mrninc Apparatus, Jean Nadal, Southampton-row, 
London. 

1438. Improvements in apparatus or Macuinery for putting up or making 
packets of seidlitz or other powders, William Robert Lake, Southamp- 
ton-buildings, London.—A communication from Charles Russell Doane, 
Brooklyn, New York, U.S. 

1439. Improvements in RerriGERATING and in apparatus therefor, James 
Caspar Mack, Brooklyn, New York, U.S. 

1440. Impr ts in hines for Causuina, grinding, and surfacing, 
Charles Edward;Hall, Leeds, 


1443. Improvements in Apparatus to be used in playing games similar 
to the = now known as curling, Robert Foulis, Cairnie Lodge, Fite- 
shire, N.B. 

1444. Improvements in apparatus for InpicaTinc and REGISTERING 
Spreeps, Thomas Walter Harding, Tower Works, Globe-road, Leeds, and 
Robert Willis, Tollington Park, London. 

1445. Improvements in the construction of RoLter Skates, John Hague 
Bosustow, Clifton Villa, Lodge-road, touthampton.—lzth April, 1877. 
1447. Improvements in ApraRatus employed in breeding or cultivating 
oysters, John Clayton Mewburn, Fleet-street, London,—A communica- 

tion from Ernest Seguin, Arcachon, Gironde, France. 

1448. Improvements in the mode of and apparatus for Sroppine Leaks in 
Tubes or between the tube-plate and tube, Andrew Scott, Liverpool. 
1449. Improvements in what are commonly known as Bicycies, Thomas 

Frederick Hunt, Banbury, Oxfordshire. 

1450. Improvements in and relating to the Uritisation of Water PowER 
and the compression of air, James Swan aud John Hughes, Formby, 
Lancashire. : 

1453. Improvements in Rercectors, Thomas Henry Collins, Winchester, 
Hants. 





an 

1454. Improvements in Apparatus to be attached to the hulls of ships 
and other submerged structures, for examination, for el ing, or for 
repairing purposes, Charles Gregory Wade, Waberley Hall, Coventry, 
Warwickshire. 

1455. Improvements in Meratiic Packines, Charles Adolphus Henry 
Jonas, Studley-read, Clapham-road, Surrey.—A communication from 
William H. Floyd, Boston, U.S. 

1456. Improvements in THREAD-WiNDING mechanism, Charles Adolphus 
Henry Jonas, Studley-road, Clapham-road, Surrey.—A communication 
from Augustus C. Carey, Malden, Massachusetts, U.S. 

1457. Improvements in CuuRNs or apparatus for producing butter, Thomas 
Yates aud James Eastwood, Preston. 

1458. Improvements in Excavatine Macurnery, applicable more especi- 
ally for excavating earth from the interior of cylinders and caissons 
that are required to be sunk for forming foundations, John Thompson, 
Cloth Market, Newcastle-on-Tyne. 

1460. Improvements in Sait Han«s, Josiah Henry Shoebotham, Birming- 
hk - 





ham. 

1461. Improvements in Srrerine apparatus, Anthon Steenberg, Copen- 
hagen, Denmark.—A communication from Etatsraad,W. Wain, Copen- 
hagen, Denmark. 

1462. Improvements in Fitters for water and air, James Livesey, Vic- 
toria-chambers, Westminster, London. 

1463. An improved Srop-motion applied to the rollers of doubling, 
spinning, and twisting frames, Thomas Townsend, Nuneaton, War- 
wickshire.—13th Apri, 1877. 

1464. An improved construction of Lockrye-nut, Arthur Thomas Time- 
well, Clapham-road, Surrey. 

1466. Improvements in revolving or self-coiling Saurrers for closing 
windows and doors, William Clark, Dunfermline, N.B. 

1467. Improvements in HorsE-coLcars and in attaching traces thereto, 
George Gambling, Chichester, Sussex. 

1468. Improvements in and appertaining to Motive Power Encrnes, 
Thomas Lancaster and William Vawdrey Ley, Liverpool. 

1469. Improvements connected with apparatus used for Recervina WATER 
from Basins or like articles, to prevent splashing of the water when 
violently discharged therefrom, Robert Williams Armstrong, Belleck, 
Fermanagh, Ireland. 

1471. Impruvements in apparatus for Biypine Cot Crops and straw, 
Bern Samuelson, Banbury, Oxfordshire.—A communication from 
M. Gabraeu Breton, St. Etienne 4 Arnes, France. 

1472. Anew or improved Avromatic Inptcator for ascertaining either 
the number of revolutions made by machinery or the distance 
travelled by vehicles, Henry Alfred Stanton, Finsbury Park, Middle- 


Sex. 

1473. Improvements in Doors and windows and in their frames and 
fittings, Peter Jensen, Chancery-lane, London.—A communication from 
Hjalmar Bergman, Stockholm, Sweden. 

1474. An improved process for PreseRvinc Meat or other decomposable 
or putrescible substances, John Jeyes, Plaistow, Essex.—l4th April, 
1877. 

1477. New or improved Fasrenrnas for the movable ends or sides of rail- 
way wagons, John Pickering, Glasgow. 

1481. Improved means for Mana@uvarinc Suips, John Scott Russell, 
Sydenham, Kent, and Henry Lumley, St. James’-street, London. 

1485. An improved Dritt for boring or perforating rocks or other like 
substances, William Wallace Dunn, Southampton-buildings, London, 
1487. Improved ny ee for WorkinG Rattway Signazs, John Brierly, 
Frederick Wade Brierly, and Walter Wright Brierly, Slough, Bucking- 

hamshire. 

1489. Improvements in Evevarors for lifting loads of agricultural pro- 
duce, and for other like purposes, James Betty, Madrestield, Malvern, 
Worcestershire.—16¢% April, 1877. 

1497. Improvements in the construction of PLovexs, James Howard and 
Edward Tenaey Bousfieid, Bedford.—17th Aprit, 1877. 
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1514. Improved Cxasps for joining or coupling bands or straps, Louis 
Victor Maugin and Constant Michel Mathey, Rue de la Roquette, Paris. 
—18th April, 1877. 

1515. Improvements in BREECH-LOADING Frre-arms, George Frederick 
Redfern, South-street, Finsbury, London.—A communication from 
Bernard Fasoldt and Edmund Savage, Albany, New York, U.S.—18¢h 
April, 1877. 

1531. Certain improvements in Rerriceraton Cars, Henri Adrien 
Bonneville, Piccadilly, London.—A communication from Theodore 
Labatt and George Edward Labatt, Montreal, Canada, and William 
Henry Klapp, Francis Brown Nichols, and Theodore Davis Henry, New 
York, U.S. —19th April, 1877, 

1532, Certuin new and useful improvements in the manufacture of 
CLotues Burrons, Henri Adrien Bonneville, Piccadilly, London.—A 
communication from A, Dinklage, Tetschen-on-Elba, Bohemia.—lyth 

ril, 1877. 

130, Improvements in Iotpinc Furniture and Hinges and fasteners 
for the same, William Jackson, Pimlico, London.—20th April, 1877. 

1588. Certain new and useful improvements in Lirg-boats, George Bates, 
Massachusetts, U.S.—24th Apri, 1877. 

1601. Improvements relating to JournaL Boxers and Beartnos, and to the 
preparation and composition of materials for lubricating and other pur- 
poses, William Lloyd Wise, Chandos-chambers, Adelphi, London.—A 
communication from William Burgoyn Bishop, New York, U.8S.—24th 
April, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. | 


Sm James Purdie, Glasgow, Lanarkshire, N.B.--24th April, 





1486. Uticisrnc the Waste Heat from Steam Borers, Sam Mason, jun., 
Manchester, and Michael Aleock, Pendleton, Lancashire.—24th April, 


1874, 

1556. Laners, &., William Robert Lake, Southampton-buildings, London, 
—2nd May, 1874. 

1619. FLurp Merers, Herbert Frost, Manchester.—7th May, 1874. 

1518. Separatina Fiour, &c., John Thomas McNally, Brooklyn, New 
York, U.8, —30th April, 1874. 

1521. Prosectives, Josiah Vavasseur, Bear-lane, Southwark, Surrey.— 
30th April, 1874. 

1453. Locomotive Carriaces, William Dundas Scott-Moncrieff, Glasgow. 
—27th April, 1874 

1517. Propuction of Raisep Surraces or Brocks, &c, Peter Martin 
Shanks, Red Lion-square, London.—30th Apri!, 1874. 

1738, TusuLaR TonneLs, &c., James Henry Greathead, Storey’s Gate, 
Westminster, London,—l6th May, 1874. 

1462. Power Looms for Weavine, Henry Shaw, William Ditchfield, and 
Jobn Knowles, Blackburn.—27th April, 1874. 

1453. DistnreGraTino, &c,, Daniel Kinnear Clark, Buckingham-street, 
Strand, London.—27th April, 1874. 

1502. Spinxinc and Dovsiine, Jamuel Brooks, George Harrison, and 
Thomas Goodbehere, West Gorton, Manchester. —29th April, 1874. 

1540. Workinc Brakes, &c., George Westinghouse, Southampton-build- 
ings, London.—lst May, 1874. 

Ly CLEats and Cuocks, Aifred Tattersall Gibson, Liverpool.—13th May, 
18 


4. 
1481. BurnisHinc Poorocrapus, &c., William Robert Lake, Southamp- 
ton-buildings, London.—28th April, 1874. 
1487. Prorecrinc Warenouses, &c., John Stewart Wallace and Edward 
Tucker, Belfast.—29th April, 1874. 
— &c., Joseph Moore, Darlington, Durham.— 29th April, 
187. 


874. 

1507. Fasrics, Thomas Rowan and John Robertson Reid, Glasgow.—30th 
April, 1874. 

1512. InnaLinea Apparatts, William Robert Lake, Southampton-build- 
ings, London.—30th Aprit, 1574. 

1515. Fryisuine the Epces of the Sores and Heets of Boots and SHozs, 
Charles Henry Southall, Leeds. —30ch April, 1374. 

1527. Sewine Macuines, Thomas Brigham Bishop, Regent-street, Lon- 
don.—lst May, 1874. 

1557. Dampine Paper, Edmund Walker, Shoe-lane, London.—2ad May, 
187 


874. 
1658. Tramway CarriaGes, David Greig and Robert Burton, Leeds.—9th 
May, 1874. 
1800. DesiLveRrinG Leap, Joseph Alexander Cicognani, Great Winchester- 
street, London.—2lst May, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 


1190. kitys or Ovens, Augustus Morand, Leeds.—23rd April, 1870. 

1205. Mortarand Concrete, &c., Henry Young Darracott Scott, Ealing, 
Middlesex.—26th April, 1870. 

1220. Crave, Robert Henry Kay and Alfred Thomas Richardson, Mob- 
berly, Cheshire.—28th April, 1870. 

1202. Srone-corrine, Sir William Fothergill Cooke, Branksea Lodge, 
Tooting, Surrey, and George Hunter, Aberdovey, Merioneth, North 
Wales.—26th Aprit, 1870. 

1212. Sream Enwines, Eustace Wigzell and Pollit, Sowerby Bridge, 
Halifax.—27th April, 1870. 

1261. Printine upon Spoots, Peter Joel Livesey, Manchester.—3rd May, 
1870. 

1238. ARTIFICIAL Stone, Frederick Ransome, Queeu-street-place, Cannon- 
street, London.—29th April, 1870. 


Notices of Intention to Proceed with Patents. 


ae — Enatnz, Gustaf Hagelin, Stockholm, Sweden.—16th Decem- 

er, 1876. 

4883. Fcrnaces, Henry Houldsworth Grierson, Manchester. 

4886. Sow Cases or Trays, George Frederick Smith, Lambeth, Surrey. 
-- 18th December, 1876. 

4893. Lint, Samuel Shaw Brown, Liverpool.—19th December, 1876. 

420. REFRIGERATING Fitter, Major Wild Radcliffe, New Hampton-road, 
Wolverhampton. 

et + Fives, Vitale Domenico de Michele, Westminster-cham bers, 

ondon, 

4924. Arracuinc SHeets of Parer ToGeTHER to Form Books, &c., Peter 

Jensen, Chancery-lane, Londcn.—A communication from Orienna Slote 


Smyth. 

4926. DisTILLine Apparatus, Anthon Steenberg, Copenhagen.—A com- 
munication from Carl Falkman.—20'h December, 1876. 

4940. Uri.isine the Sun’s Rays, Adolph VCordier, Pringes-street, London. 
—A communication from Augustin Berpard Mouchot. 

4941. Lock and Key, Marc Runkel, Strand, London. 

494”. StEAM-DiIGoING Macuines, John Henry Knight, Farnham, Surrey. 
—2lst December, 1876. 

4954. ResDERING the Watts of Buitpixes Impervious to Wet, Edmond 
Simmonds, Worcester.—22nd December, 1876. 

4933. Steam Pumps, George Ben Goodfellow, Hyde, Cheshire, and Samuel 
Hallam, Stockport. 

os Bas Thomas Allison, Milnsbridge. Yorkshire.—23rd December, 

876. 

5002. ExcGravine, &., William Robert Lake, Southampton-buildings, Lon- 
don.—A communication from Albert H. Watkins and Frederick A. 
Brown.—27th December, 1876. 

5027. Seamine, &c., Loopep Fasrics, William Campion, Sneinton, Not- 
tingham. 

5030. Looms for Weavinc, Jacob Butterworth, Rochdale, and Abraham 
Sutcliffe Wild, Wardle. 

5016. Roors, Rev. Albert Louis Thirion, Assche-en-Refail, Belgium.—29th 
December, 1876. 


5054. Steam Eycrnes, John Milis, Oldham, | hire.—30th D. b 
1876. 





49. PREPARING Cotton, &., Alexander Melville Clark, Chancery-lane, 
London.—A communication from Portait and Weber and Heilman- 
Decommun and Steinlen. 

51. Coxtivatixc Lanp, Thomas Churchman Darby, Pleshey Lodge, 
Chelmsford.—4th January, 1877. 

76. INSULATING SuppoRTS of TELEGRAPH Wires, John Crisp Fuller and 
George Fuller, Stratford, Essex. 

84. Opzntne, &c., Fasrics, William Birch, Salford, Lancashire.—8th Janu- 
ary, 1877. 

100. Sarety Larcues, Phineas Edward Ayton, Birmingham. — A com- 
munication from George Charles Setchell.-- 9ta January, 1877. 

184. CoMBING SussTances, Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from Heilmann-Ducommun and Steinlen.— 
13th January, 1877. 

279. Cigaretres, Gerard Wenzeslaus von Nawrocki, Koch Strasse, Berlin. 
—A communication from Louis Grosskopf.—22nd January, 1877. 

431. Taps or Cocks, John Pope, Folkestone, Kent.—is¢ February, 1877. 

501. Hanpves of Sap Irons, &c., William Cross, West Bromwich.—6th 
February, 1877. 

564. FrictionaL Coupiines, Martin Benson, Southampton-buildings, Lon- 
tae communication from Alexander Kirk Rider.—l0th February, 
1877, 

678. Furniture for UmBretvas, Charles Louis Boyce and Richard Reeves 
Newton, Birmingham.—19th February, 1877. 

724. Knire-cLeanina Macuine, William Robert Lake, Southampton- 
buildings, London.—A communication from Louis Geux.—22nd Febru- 
ary, 1877. 

756. TuyERESs, Thomas William Plum, Malins Lee, Salop.—24th February, 
1877. 


787. ARMOUR-PLATES, Wade Hampton Smith, Edgbaston, Birmingham.— 
26th February, 1877. 

812, Caimneys, James Hamilton, Rochdale, Lancashire.—28th February, 
1877. 

871. Looxine-Guass Framep for ApverRTisinGc, Noémie Casper, Bays- 
water, and Isaac Charles Breitbart, Edgware-road, London.—5th March, 


1877. 
1004. Furnace Bars, James Pickup, Bradford, Yorkshire.—13th March, 
1877. 


1090. Hor-watTer Cy.inpvers, &c., James Clifford Morgan, Batho Works, 
therham.—17th March, 1877. 
1160, Gas, William Purves Wilson, Asylum-road, Peckham, Surrey.—24th 
March, 1877. 
1226. Rerricerators, George Frederick Redfern, South-street, Finsbury, 
ndon.—A communication from Joel Tiffaney and Charles W. Pierce. 
—28th Marca, 1877. 
1212. Fixinc BuLKHEADS, William Hepple, South Shields. 
1248. Generatine Gas, &c., William Jackson, Goole. 
1250. Rarsina, &c., Water, &c., John Frederick Brinjes, Back Church- 
lane, Whitechapel, London, 
1252. WeicHino-cHairs, Thomas Henry Ellis and Henry William Ayres, 
Owen’s-road, Islington, London. 
1256. Jacquarp Looms, Williaa Goad Threlfall and Richard Ashworth, 
Preston. 


1258. Maros-spLints, Edmund Page, Bow Common, London.—29th 
March, 1877. 

1264, PuHotograpuy, Charles Denton Abel, Southampton-buildings, Lon- 
don.—A communication from William Winter. 
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1265. Surracinc Tiues, &c., Colin Minton Campbell, Thomas William 
Minton, and Herbert Minton, Stoke -Trent.—3ist March, 1877. 


UU] 

1298. Frrrincs of Drawers, George ur Biddell, I ich. 

1299. Timez GLoBes, Benjamin Joseph Barnard thampton-build- 
ings, London.—A communication from Louis Paul Juvet.—3rd April, 
1877. 

1300. Warreceap, John Cowdery Martin, Upper Hill-street, Richmond, 
Surrey.—4th Aprit, 1877. 

1330, Weavine, John Overend Evans, Manchester.—5th April, 1877. 

end Mail &c., Surets of Inox, Daniel Whitehouse, Newport.—6th 

1374. CRLOROPHYLLE, Francois Lecourt and Achille Guillemare, Rue 
Laffite, Paris. 

1382. Looms for Weavinc, John Overend Evans, Manchester. 

eer 3 — Coat Tips, Andrew Betts Brown, Edinburgh.— 9th 

pril, 1877. 
ame. AS Sd Hor-novuses, &c., John Swift Ellis, Sheffield.—10¢h 
pri, 1877. 

1405. Evaporatine Liquips, John Jackson and Thomas Randolph Mellor, 
K William-street, London. 

1414. PRESERVING Meat, &c., Johannes Eckart, Munich.—llth April, 


1877. 

1439. REFRIGERATING, James Caspar Mack, Guildford-street, London.— 
12th April, 1877. 

1449. Bicycies, Thomas Frederick Hunt, Banbury. 

1463. Srop-morion for Rotters, Thomas Townsend, Nuneaton.—13th 
April, 1877. 

1514. Ciasps, Louis Victor Maugin and Constant Michacl Mathey, Rue de 

la Roquette, Paris. 
5. BREECH-LOADING Frre-arms, George Frederick Redfern, South- 
street, Finsbury, London.—A communication from Bernard Pasolat 
and Edmund Savage.—18th April, 1877. 

1539. Fotpinc Furniture, &c., William Jackson, Pimlico, London.— 
20th April, 1877. 

1588. Lire-Boats, George Bates, Massachusetts, U.S. 

1601. Journat Boxes, &c, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from William Burgoyne Bishop. 
—24th April, 1877. 


All persons having an interest in opposing any one of such applications 
shouid leave partic: in writing of their objections to such application at 
the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
ooh April, 1877. 


5330, 2d.; 3408, 2d.; 3565, 6d.; 3577, 6d.; 3580, 6d.; 3592, 6d.; 3593, 10d. ; 


3594, 6d.; 3627, 6d.; 3639, Sd.; 3641, 8d.; 3716, 6d.; 3719, 4d.; 3721, 2d.; 
3722, 2d.; 3730, 2d.; 3735, 4d.; 3738, 2d.; 3752, 2d.; 3753, 2d.; 3754, 2d; 
3756, 4d.; 3758, 2d.; 3759, 2d.; 3761, 2d.; 3769, 2d.; 3770, 2d.; 3771, 2d.; 


3775, 2d.; 3776, 2d.; 8778, 2d.; 3789, 2d.; 8793, 2d.; 3796, 2d.; 3797, 2d.; 
3798, 2d.; 3804, 2d.; 3807, 2d.; 3844, 4d.; 3960, 2d.; 4553, 8d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holl to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
mpton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


3396 Disptavisc Prorocrarns, &c, F. Prince.—Dated 28th August, 
1876. 

This consists mainly of a frame, with apertures, covered with glass on 
each side, through which the apertures may be seen. The frame is fill 
at one end with pictures, and at the other end with one less iu number. 
At the centre of the frame is a spindle, on which it revolves, the spindle 
having lateral play in a cross slot in the frame, so that when the frame is 
turned over, one photograph changes its place, and thus a fresh one is 
displayed at each turn. 

3397. Srreet Inpicartors, R. 8. Marriot.—Dated 28th August, 1876. 

This consists of a frame to be fixed to a building, part of which is 
covered with a permanent way of the immediate vicinity, carries 
the name of the street, and part is for name of public buildings in the 
street or for advertisements. 

3399. Riverrinc Macuryes, J. F. Allea.—Dated 29th August, 1876. 

This refers to patent No. 2182, 1875, and is for a machine with which 
the rivetting done by a hammer attached to the piston rod is carried in a 
small cylinder. The valve is moved by a positive motion for the down 
stroke of the piston, and by an elastic medium, whatever drives the 
rivetter, for admitting the pressure below the piston. The valve is a 
piston valve, and the up-stroke movement is obtained by the steam or 
air admitted beneath it through a port uncovered by the descent 
of the piston. An arrangement of tongs is described, in the jaws of 
which is carried a piston and cylinder, by which the lever ends are forced 
together over the plate being rivetted, one lever carrying a weight which 
is held up against the rivet head. Various details connected with the 
valve arrangement, the ratchet arrangement by which the nm hammer 
is gradually rotated, the lever for holding the rivet and hammer up to 
the work, &c. 

3200. Rotter Skates, FE. W. Hughes.—Dated 29th August, 1876. 

A double stock is used, one carrying the skate mechanism and the 
other for the foot. The latter oscillates upon the former, and thereby 
moves a semicircular detail which is attached to a tiller pin on the lock- 
ing pin, so that uneven pressure on the footstock causes the wheels, 
which are bushed with an anti-friction composition, to take positions 
normal to a curve. 

3401 Furnace Bars, E. P. Alexander.—Dated 29th August, 1876. 

This consists mainly in a double arrangement of rocking levers, worked 
by a handle from the outaide of the fire-box of any kind of boiler, which 
are connected to the under side of the fire-bars in such a way that each 
alternate group of the bars may be raised at one end and the other 
groups at the other end, so that the parallelism between their surfaces is 
maintained. The bars are cast together in groups of about five. 

3402. Permayent Way, R. Punshon.—Dated 29th August, 1876. 

This relates to a fe punched at the two ends with holes to slip over 
fish-plate bolts, and the piece of metal between the hole and the end is 
cut out, thus leaving fork ends, the two parts of each of which are turned 
up against the nuts to keep them from turning. 

3403. Locks, 8. Beddow and W. Sturney.— Dated 29th August, 1876.—(Not 
proceeded with.) 

This consists, First, in the arrangement of the tumbler spring so that 
it may also act upon the catch in a door lock; and, Secondly, in forming 
the spring from ribbon steel, and making it without any sharp angles, so 
as to avoid fracture. 

3407. Reversiete Switcn-nox, W. &. Hall.—Dated 29th August, 1876. 

This consists mainly of a simple switch lever on a horizontal axis, sup- 
plemented by a weighted lever turning on the same axis, and provided 
with projections near the pin upon which it turns that hold the switch 
levers hard over on that side to which the weight drops. The ordinary 
hand lever may be used in any position of the weighted lever, and, 
though the points are firmly held with reference to the passage of a train 
facing them, they may be opened by a train trailing through them. 
3409. Automatic THreaD Layers AND CARRIERS.—Dated 30th August, 

1876. 


This refers to patent No. 62, 1870, in which carrier bars are described 
as sliding in a frame or bearings working on centres supported by brackets 
to the front carrier bar, and it relates to machines for manufacturing 
ribbed, looped, or knotted fabrica. Two or more other bars are now 
attached, each provided with a numler of thread layers, and capable of 
sliding independently in bearings on the carrier bar, which is 
by a tooth in a slide moved bya pin on a disc carried by the driving shaft ; 
the thread layers are operated by pattern wheels at one end of a carrier 
frame. At the back of the machine is a bracket carrying a yon = my 
cylinder operated by a slide moved by the driving lever of the e, 
a chain of plates carried by this Jacquard operates one or other of three 
slides carried by an independent bracket for throwing the carrier bars 
into action. The lapping of the thread layers is effected by a cam on the 
driving shaft. 

3410. Gas Burners, J. Chatwin.—Dated 30th August, 1876.—{Not pro- 
c4eeded with. 

This relates to Argand gas-burners with two gas ways. From the 
chimney gallery a vertical wire is supported, the gallery having projec 
tions for sup} an annular glass reflector. On the top of the wire is 
a ring provided with vertical wires for steadying the chimney, and lateral 
wires for supporting a reflector above the light. 

3413. Dress anp Curtain Hotper, 8. Bagnall and E. Taylor.—Dated 
30th August, 1876.—(Not proceeded with. 

This consists in forming a spiral in the centre of the length of a piece 
of wire, the ends being brought together with a tendency to open away 





from each other. The ends are bent, so that when one part is put behind 
the other, with the material to be held between them, the on the 
wire grips the material sufficiently to hold it up. 
3414. Fero.es, J. F. Bennet.—Dated 30th August, 1876. 

This relates to ferules for umbrella and sticks, and consists in 


them noiseless when used for walking, and so that they relieve 








the umbrella frames of the jarring when so used. The ferules are pro- 

vided with a piece of india-rubber at the end, and contain a spiral spring, 

the india-rubber being alternately forced in by pressure from the hand 

and out by the spring. 

$415. Knirtinc Macuivery, J. M. Rimington and J. M. Beel.—Dated 
30th August, 1876. 

This relates to circular knitting machines. The yarn carrier, instead of 
being fixed to the cam cylinder, is carried and reciprocates in a slot in a 
bar attached to the outside of the cam cylinder and above the cams. The 
needles are kept in position by an endless band of spiral wire placed 
round them in a groove in the needle cylinder, the needles being formed 
with a shoulder, by which they are prevented from moving past the spiral 
spring. A registering apparatus is referred to as combined with the 
knitters. No drawing. 

3416. Excrera Cans, B. Gabriel and J. Pickes.—Dated 30th August, 1876. 
—(Not » ed with 

The cans are provided with a channel round the top edge, which is 
filled with water, and the lids are formed with deep flanges which drop 
into the channel, and so form a hydraulic joint. 
$418. Woven Fanric, IV. Clark.—Dated 30th August, 1876. 

The weft of this new fabric is jute, but the warp may consist of any 
material. The method of mounting the jacquard mechanism is described, 
the ground is diagonal and contains three warp to six weft threads. For 
the flowers there are (a) a satin nine warp thread to one weft; () 
diagonal in opposite direction to base, and containing eight warps to two 
wefts ; (c) another diagonal, commencing at satin of weft and terminating 
at satin of warp, and insensibly tapered off. 

3419. Axes, G. Clark.—Dated 30th August, 1876.—(Not proceeded with.). 

This relates to axles for carriages and for reller skates. An axle carry- 
ing two wheels is fitted to the frame of a castor, and the castor arrange- 
ment fitted to skates or carriages. Those fitted to skates are fastened in 
opposite directions, so that both sets of wheels may assume positions 
normal to a curve. 

3420. Fursace Doors, W. Stratford.— Dated 30th August, 1876.—(Not 
proceeded with). 

The door is made double to form a chamber open at one end, and com- 
municating with the fire by means of slots and valves. The air enters 
the chamber at its open end, and on its way to the slots is warmed by 
contact with the unperforated portion of the inner side of the door. 
3421. Lamps, F. H. Smith.—Dated 80th August, 1876. 

This relates to railway and other lamps burning mineral and other oils, 
and consists in the employment of openings in the air tube immediately 
below its junction with the reflector, for admitting a small quantity of 
cold air into the lamp glass. Holes are made in the reflector for escape of 
vapour from the lamp glass. It also consists in employment of non-con- 
ducting material, as wood, between reflector and oil tank, and air and 
oil tubes and reflector, in surrounding the oil tank and chimney, and 
covering the back of reflector with non-conducting substance. The in- 
vention also relates to “‘ drop in” wick holders, as described in specifica- 
tion No. 3473, 1874. 

3422. Gas Governors, H. M‘Manus.—Dated 30th August, 1876 

The movement by the varying pressure of the passing gas of a flexible 
diaphragm ia caused to regulate the size of the opening through which 
the gas flows. The invention consists mainly in a number of modifica- 
tions in detail of regulators constructed on the above principle. 

2423. Roor Lames, W. Harvie.—Dated 30th August, 1876. 

This relates to lamps of railway carriages, &c., and consists of a lamp, 
the lower part of which is an oil vessel enclosed in a bottomless case, 
which leaves a space all round it, opening into which are tubes com- 
municating with the atmosphere by passing through the dome of the 
lamp. The chimney is arranged so that with the foregoing arrangement 
of tubes and space round the little oil vessel, a constant current of fresh 
air is made to descend the small tubes and impinge on the flame, the air 
tubes, &c., being arranged within the round glass case forming the lower 
part of the lamp. 

3426. Bicycies, W. G. 
ceeded with.) 

Instead of the ‘‘ back bone” bearing on the fork, the latter is placed 
on the former, the front end of the backbone being turned up at right 
angles and then curved forward and formed with an eye to receive the 
set screw for securing the fork. 

3428. Gotr Batts, D. Steward.—Dated 31st August, 1876. 

This relates to the manufacture and repair of golf, tennis, and other 
balls, to be made of gutta-percha, and consists in dissolving the gutta- 
percha with bisulphate of carbon into a soft state, and then mixing it 
with fine ground cork and metal filings in certain proportions ; from 
this mixture balls are made and repaired. 
$3429. Evevatinc Gras, Coat, &c., W. Poulsom.—Dated 31st August, 

1876. 

This consists essentially ina combination of two boxes or frames, each 
containing an endless chain or band of buckets; in connecting these 
boxes together so that they are capable of sliding the one over the other, 
and in so connecting the endless bands by gear that all are simultane- 
ously set in motion. 

3430. Arr Brakes, C. A. Bouton.—Dated 31st August, 1876. 

This consists chiefly in the employment of a closed cylinder containing 
a rigid piston, and arranged in connection with an ejector or air exhaust- 
ing apparatus in such a manner that the atmospheric pressure may be 
admitted on one side of the piston, and that a vacuum may be formed at 
the opposite side by the exhaustion of the air therefrom, both in taking 
off and putting on the brakes. It also comprises an ejector having two 
pipes communicating with opposite sides of a piston in a vacuum 
cylinder, and each capable of being placed as required in communication 
with the atmosphere and with the exhaust passages of the injector by 
means of valves arranged so as to be operated simultaneously. 
3433. Sprixc Hinces, P. O'Conner.—Dated 31st August, 

proceeded with.) 

This relates principally to subfloor hinges for gates and doors, and con- 
sists in the employment of rising and falling pieces working vertically in 
guides one in front of the other. The spring to be compressed rests on 
the front piece; the back rising and falling piece forms a cam and is 
operated by a roller on the bottom centre—apparently the moving centre 
or pivot—of the door, its motion being communicated to the front piece 
by a rocking lever. The springs are placed at some distance from the 
door for facility of access, and the eprings are made adjustable. Several 
other details are described. 
$434. Fasrentncs ror Boots, Groves, &c., W. H. Keey.—Dated 31st 

August, 1876. 

Buttons are formed of thin discs of metal, through which a slot has 
been made by punching, the piece cut out of the slot being left attached 
by one end. This piece is passed through the boot or glove and bent over 
and soldered or otherwise secured to the disc. 

3485. Motive Pewrer Encrnes, L. Simon.—Dated 31st August, 1876.— 
(Not proceeded with.) 

This relates to an engine propelled by the explosion of compressed air 
and oil, the air being compressed and the oil pumped and ejected into a 
chamber by the engine itself. From this chamber the mixture passes to 
the “ power cylinder.” 

3436. Souiraires, &c., F. Weintrand and R. J. C. Joyce.—Dated 81st 
August, 1876. 

This consists in fitting a sliding plate between the two shells forming 
the back and inner plates, so that it may be removed outwards by with- 
drawal instead of by a push on the small projecting ends of the slides 
usually used, and which by the necessary smallness of the springs give 
trouble. 

3437. Sewinc Leatuer, 7. Morgan.—Dated 31st August, 1876.—(Not 
proceeded with.) 

This relates to mechanism contrived to make a tight lock-stitch with 
waxed thread, and consists mainly of a hook arranged in the arm for 
holding the shoe so as to pass through the loop of the needle thread, 
catch the locking thread, and draw it back and loop it through the 
needle, both being drawn back flush with the upper surface of the work 
by a powerful tension, redoubles the loop of the under thread, and at the 
same time draws it through the work to the upper surface, and thus 
quadruvles the thread in the needle hole and connects the same from 
hole to hole by single locking threads. It also relates to a spring thread 
gripper bar. It further relates to an oscillating presser for feeding the 
work and holding it securely while the needle is in it. 
$3489. Ramway Sienaine, 4. Wrigley.—Dated 31st August, 1876. 

This relates to automatically An gone pS so as to indicate the time at 
which a preceding train has pa: ,and also to automatically signalling 
between two signals the position of, or whether a train has passed. It 
consists of certain clock work actuating drums, over which runs an endless 
band, w which is figured letters or numerals at such a distance apart 
that figure represents a minute, and is displayed at a window in a 
signal-box or on the top of a post. The clockwork is wound up and set 
in motion by the passing trains. The automaticintersignalling is effected 
by electric connection. 

3440. Rotier Skates, W. P. Thompson.—Dated 1st September, 1876. 

This relates to a four-wheel skate, the axles ree De wheels passing 
through an india-rubber block encased in a cylinder box, in the ends of 
which are inclined slots through which the ‘axles also 8, and are 
therein, when the footstock is laterally canted, caused to at one side 
of the incline and descend at the other, the axles thus taking position 
normal to a curve. 

3441. Rearinc anp Mowinc Macuines, 4. M‘Gregor.—Dated lst Sep- 


tember, 1876.—( Not po wn 
This consists in arranging the wi of the gearing of side delivery 
reapers in such a manner that it may ‘be placed in a partly closed main 


Stewart.—Deted 3ist August, 1876.—(Not pro- 


1876.—(Not 





gear frame combined with a vibra or revolving circular 
which for the adjustment of the height of the cutters, are pan ae 
3442. Srenoorapnio Macuine, J. Bandoin and J. C. Bombart.—Dated 
The object in — ” 5 ” 
6 objec’ replace shorthand signs by type prin . » 
ratus is worked by twenty keys, like those of a pin, bu wtiee pl 
spond with printing letters, whose impression is made on a atrip of 
—— pm 7 + is armen & oes, and consists of ten 
‘owels and ten for consonants. 
stead of letter press, m oO ee oe 
3443. Pump, W. M. Brown.—Dated 1st September, 1876. 
This consists of a pump in which the water is raised by the vacuum 
formed upon the combustion of a certain quantity of gas admitted with 
air to the upper part of the tube constituting the pump barrel. 


BPRS. Secamtee Motive Power, J. H. Johnson,—Dated 1st September 
76. ° 


_ This relates to a combined atmospheric gas engine, in which the explo- 
sive power and the pressure of the atmosphere are utilised as driving 
powers, An explosion chamber is connected by a pipe with a dle or 
turbine wheel and a reservoir. The reservuir and pipe are filled with 
liquid, and air and gas are admitted to the explosive chamber and ignited 
The explosion drives the liquid down the pipe, through a valve opening 
toward the wheel, and past the floats of the fatter, rotating it. A vacuum 
is immediately formed by the condensation of the explosive gas, &c., and 
by reason of this the water is forced by atmospheric pressure past the 
opposite part of the circumference of the wheel, and through a valve 
opening in the direction in which the former one closes into the pipe. The 
| water is thus forced down from the pipe past the lower part of the circum- 

ference of the wheel, and driven back over the upper part by atmospheric 
pressure. 

3445. Rotver Skates, A. Cattlin.—Dated 1st September, 1876. 

The axles are carried in elongated holes in two horizontal cross bars, 
resting in slots in two hangers fastened to the footstock. The stock is 
said not to cant, but an excess of pressure on one pair of wheels is relied 








upon to bring them together by the increased difficulty with which they 

revolve. This, however, would cause the hinder wheel to move its axle 

| backward as well as the front one, so the horizontal rods carrying the 
axles are crossed apparently to make use of the forward movement of 

| the unweighted wheel at one side, caused by facility of revolution, to 
move the weighted hinder one forward. 


| oe amd TILEs, AND Stans, J. C. Bloomyield.—Dated 1st September, 
#0. 


B nay oe = ng Pane a &c., of Scott's selenitic cement, or 
other cement, which are afterwards toughened b it - 
tion of tar by boiling therein. ° a 
3448. Lamp Boryenxs, 2. Schreiber.—Dated 1st ember, 1876. 

This consists in forming a double or a circular ‘slit with division plates 
in the bottom of the burner, through which the two ends of a flat wick 
pm _ be pushed and raised simultaneously by two connected tooth 

eels. 
3449. Rotatine Steam Borers, 7. Morgan.—Dated lat v 7 
—(Not proceeded with.) — ea 

This consists, First, in the arrangement in rotary boilers of cups for 
elevating the water and maintaining it in contact with the she! , and 
tubes for their protection, the prevention of undue expansion, &c., and 
the increased generation of steam. Secondly, in arranging for the return 
of the heated gases through an inner set of tubes, and lastly in entering 
the feed-water below water level, and taking steam from the upper part 
of the boiler. 

3450. Aspuartum, L. L. Péaud.—Dated 1st September, 1876.—(Not pro- 
ceeded with.) 

This relates to making asphalte which resisis the effects of solar heat. 
It is made from a fossil clay found in the alluvial earths of Egypt. This 
is reduced to a powder, and mixed with pitch in a boiler, wherein the 
mixing takes places gradually with the boiling and stirring. 

3451. Vautts or Arcnes, J. H. Johnson.—Dated 1st September, 1876. 

This consists in constructing vaults or arches of hollow ventilating 
bricks with an arrangement for heating, whereby the inconvenience in 
chambers constructed with vaulted roofs, resulting from the condensation 
of moisture along the side walls, is avoided. The hollow blocks may form 
the ventilating or the heating passages. 

3452. Sounpine Apparatus, W. Thompson.—Dated 1st September, 1876. 

This relates to apparatus for measuring depths below a vessel while in 
motion. The apparatus for measurement consists of a small glass tube, 
closed at one end and open at the lower end, and provided with a prepa- 
ration for marking the portion of the interior which has continued to be 
occupied by the air under the pressure experienced by it at the depth to 
which the tube has been sent by an arrangement of hand-wheel gear and 
windlass for that purpose. The tube is virtually a gauge glass from 
which the depth may be measured from the amount of compression 
undergone by the air. 

3453. Stoxe-curt no Toorno.pers, IV. B. Adamson,—Dated lst September, 
1876,—( Not proceeded with.) 

This relates to the insertion of stone-cutting tools into bars of stcel 
fastened to the discs of stone-dressing machinery, instead of into tool- 
holders in the edge of the disc as usual. It also relates to a tool of a 
circular saucer-like form with a shank at the back, by which it is held at 
a suitable angle with the stone. 

3454. Saovets anv Spapes, 7. Parkes.— Dated lst September, 1876.—(Noc 
proceeded with.) 

This relates to shovels, spades, grafting tools, &c. On the underside of 
the shovel is formed a rib by corrugation in a press, which forms an 
arched rib on the upper part of the shovel, and is continued by the 
handle. A separate flat rib of the form of the shovel rib, and with holes 
in it for rivets. The handle is fitted into the rib on the blade, and by 
means of the flat rib piece the whole is rivetted together. 

3455. Sewino Macuines, J. Keats and A. Greenwood.—Dated 1st Sep- 
tember, 1876. 

The object is to sew boot soles to the welts in such a manner that the 
shuttle thread forms the under thread of the finished boot; the thread 
being subject to little friction, retains the wax. Reference is made to 
specification No. 620, of 1874, and the drawings and specification describe 
methods of sewing very close to the upper and the inner seam, and of 
sewing with one thread for slippers, &c. 

3456. Ties, F. Prestage.—Dated 1st September, 1876. 

This refers to patent No. 3192, 1875, and consists in preventing the 
stream of clay exuding from the die feveerstert by making the friction 
as great in the centre thereof as at the sides, by dropping a number of 
pins through holes each side of the die through which the pins pass 
transversely. The tiles are partially dried, and then ssed under a 
machine with lower and upper dies, the upper one carried by a sliding 
block worked by acrank. The dies are cleaned and oiled by a recipro- 
cating brush after every pressing. By means of a projection from the 
main driving wheel which comes in contact with an arrangement of 
levers, the tiles are automatically expelled from the dies. The tiles are 
partly dried on porous grids. 

3458. Carrer Linino, J. Ivimy.—Dated 1st September, 1876.—(Not pro- 
ceeded with.) 

This relates to a material for carpet lining, or for packing bottles, &c., 
and consists of a backing of paper to which a layer of granulated cork by 
some adhesive substance is fixed. 


3459. Score Bituarps, W. Walton.-—Dated 2nd September, 1876.—(No 


mee Fy with.) 

A is figured with two rows of numerals, and one side of a belt 
running over rollers passes ever each row. In each belt is a hole, and the 
ratchet by which each belt is moved makes a different noise. A gong is 
sounded when the last figure is reached. As each click of the ratchet 
indicates the movement of the belt over one figure, each player may by 
the different sound know, without looking, how the score is made. 
3460. Sream Borer, R. Illingworth.—Dated 2nd September, 1876. 

This relates to a boiler consisting of a series of tiers of horizontal 
cylinders connected by conical tubes vertically opposite, and with circu- 
lating pipes in the latter of a conical form, and made up of parts; the 
smaller end of the one fitting into the larger end of the one below it so 
as to leave an annular space between them. 
ores. ames axp Bepsteaps, 8 Danischewski.—Dated 2nd September, 

876, 

This relates to beds and bedsteads for the use of invalids. Under the 
bed is arranged a small box taining a chamber utensil, and through 
the mattress, sheets, &c., isa hole, into which fits a plug; the box is 
carried in a frame, so that by bringing it under the hole the plug is taken 
away, and by reversing the movement of the lever by which the apparatus 
is worked, the utensil is again taken away and the plug replaced and sup- 
ported in the hole through the mattress, &c. An arrangement for raising 
the pillows, &c., to enable the invalid to recline is also described. 

3462. Evecrric Liant, £. G. Brewer.—Dated 2nd September, 1876.—(Not 
proceeded with.) 

This describes a means of obtaining light to show, for instance, a watch 
face. The watch is united by a chain to a link bar placed in the button- 
hole, another chain communicates with a pile in the waistcoat pocket ; to 
the link bar another chain is attached communica’ with a box con- 
— and a “‘ Gissler” tube, which will transmit the spark pro- 
duced by the electricity. 

3463. Grinpinc MILL, A. Anderson and G. Thirsk.—Dated 2nd September, 


6. 
This relates to a conical ding mill of metal, the cutters or grinding 
surfaces of the conical r being fixed on by dovetail grooves in the 
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dovetail ve, and on the convex side the necessary 
ae ‘on grindtn Y and which are in a spiral direction. The “‘ con- 
cave” against which cone —_ is also fitted with removable surface 
strips, and is supported and adjusted by two springs carried by adjusting 
screw bolts. 
3464. Inon anv Steet, J. G. Willans.—Dated Ind September, 1876.—( Not 
roceeded with 


In adding carbou by means of iron containing it to cast iron when in 
the condition to produce steel by that addition, oF > poor of other sub- 
stances are necessarily added. It is proposed to add by means of 
carbonised iron or steel granules which have been heated to a red heat 
without access of air, bit in contact with some hydrocarbonaceous sub- 
stance, and which have become coated with adhering carbon. In treatin 
cast irons containing too much silicon or Pony apy a mixture of refin 
cast iron and wrought iron is melted down in a cupola, so as to got a 
resulting metal containiug a determinable Deeg A of those impurities. 
To reduce iron ores or oxides without melting them, a reducing gas is 
heated to - y temperature” at which iron ore or oxide 
becomes acted upon before it be admitted into contact with them, without 
any such admixture of air as would support combustion. 


$467. Borries, C. Bayliss. —Dated 2nd September, 1876.—(Not proceeded 
ith. 


wih. 

This consists, First, in making arated water bottles of large size and 
inverting them over an arrangement of spring lever, so that the liquid 
may be obtained by forcing in the stopper kept on its seat by the pressure 
of the liquid and gas. inary soda water and other bottles are to be 
emptied by placing a under something with a hole in it, and which 
carries a stud to push in the stopper, By pressing on the bottle the 
stopper is forced in by the stud, and the liberated liquid flows into the 
glass without wetting the hands or flying about. 

3468. CLeanine Grain, W. Tasker.—Dated Ind September, 1876. 

This relates to a machine in which the grain passes down from a hopper 
spout, in between a pair of brushes reci aaah vertically in the direc- 
tloa of their length and face to face. ‘After ng the brushes the grain 
drops on to a series of sorting sieves. 

3470. WarerProorine anp Pavino Sussrance, C. Muratori.—Dated 2nd 
September, 1876. 

Soapstone is powdered and mixed with some resinous material, or tar 
and ahooen fabric coated with it by dipping or otherwise, A mixture for 
similar purpose is made of resin, size, in ia-rubber, &c., and soapstone 
and siccative oil. Soapstone is mixed with heated resin, &c., and made 
into slabs, or is mixed with other colouring matter and oil, &c., to be 
used as a paint. 

3473. Printino Fasrics, A. M. Clark.—Dated 2nd September, 1876. 

This relates to printing colours on fabrics, paper, &c.; the fabric is 

— and remains stationary on a table, along which one or more car- 





are caused to travel, each provided with engraved cylinders which 
roll over and print the fabrics with one or more colours, The machine 
may be arranged to print superposed colours by allowing time for each 
colour to dry. 








Tae Royat AGRICULTURAL Socrety.—Some doubts having been 
expressed as to the holding of the Royal Agricultural Show this 
year, we may state that the council finally resolved on Wednesday 
to hold their meeting in Liverpool in July this year, the date 
originally fixed, subject to the exhibition of cattle being permitted. 
A speci ittee was appointed to collect evidence to lay before 
the Select Committee of the House of Commons on the subject of 
the cattle plague. 

Wituiam Tempieton.—As an author, William Templeton’s 
name must be familiar to most of ourreaders. Who has not con- 
sulted ‘The Workshop Companion.” to name but one of his many 
works. Templeton died about 14 yearsago attheage of 67, leaving 
a widow and chil’ ren unprovidedfor. We regret to state that the 
old lady and her two surviving daughters are now living in abject 
penury. A very moderate ee of the virtue of charity on the 

art of the members of our profession would save Mrs. Templeton 
rom spending her last years in the workhouse, Mr. Blackett, of 
the Hope Ironworks, Southwark, or Mr. Newton, Chestnut Grove, 
Balham, will receive subscriptions. 

Tue InstireTion or Crvi, ENcInrers. — At the meeting of 
this society on Tuesday, May Ist, 1877, Mr. George Robert 
Stephenson, President, in the chair, it was announced that the 
council, acting under the provisions of the bye-laws, had trans- 
ferred Messrs, George Arthur Biddell, Ipswich; Josiah Harding, 
late chief engineer of the Antofagasta Railway, Bolivia, and 
Richard Christopher Rapier, Westminster, from the class of 
associates to that of members ; and had admitted Messrs. Charles 
Albert Bayer Charles William Best, Easton Devonshire, Thomas 
Arthur Head Forde, and Arthur Hill as students of the Institution. 
The monthly ballot resulted in the election of sixteen candidates, 
of whom six were made members, viz., Messrs. Henry Bramall, 
Live’ 1; John George Thornton Coddington, ex-engineer, 
P.W.D., India; Edmund Batten Forbes, North-Eastern Railway, 
Neweastle-upon-Tyne; Jackson Golding, district engineer, Cape 
Government Railways; Francis Charles Liddell, resident engi- 
neer, Swinton and Knottingley Joint Railway; and Robert 
Charles Patterson, chief assistant-engineer for the colony of South 
Australia; and ten Associates, viz.: Messrs. Edwin Wm. Brooking, 
surveyor to the Barnet urban and rural district; Alexander Grant, 
ex.-eng., P.W.D., India; Albert Latham, borough engiueer, Mar- 
gate; Ralph Daniel Makinson Littler, Q.C., Westminster; Arthur 
Daniel Moullin, Westminster; James Alfred Mousley, Banbury 
and Cheltenham Railway, Chipping Norton; William Percival 
Oak, Beaufort West Extension Railway, C.G.H.; Charles Henry 
Shortt, Stud. Inst. C.E., London and South-Western Railway; 
Joseph John Tylor, Stud. Inst. C.E., Westminster; and Horace 
Wilmer, Stud. Inst. C.E., late assistant-engineer, P. W.D., India. 

Rvusstan Guns.—The first breech-loading guns for Russia were 
supplied by Krupp. Now they are made in Russia, partly at Perm 
and partly at Oboukoff This latter establishment is situated 
about nine miles from St. Petersburg, on the left bank of the Neva ; 
it was established in 1863, and employs 1200 workmen. It has 
twenty boring machines, and can turn out annually forty guns of 
from Sin. to 12in. This number will be increased to sixty as soon 
as the new boring and finishing hinery is plete. C ted 
with these works is a small arms factory, producing from 300 to 
400 arms daily. The works makes its own erucibles and firebricks, 
and has a complete Bessemer plant. The following, according to 
the New York Army and Navy Journal, is the mode of making 
the steel :—The iron is first forged in slabs of about 130 lb., which 
are drawn down under the hammer into bars 1jin. in diameter, 
These are then cut into small pieces and placed in the crucible, 
where they are melted either by coke or in a gas furnace, With 
the latter 8 tons are dealt with at a time, with the former 32 tons, 
The standard practice is to make the ingots twice the weight of the 
finished object. Thus, for 8in. guns, the weight of steel in which 
is about 6°5 tons, the steel block would be cast 13 tons in weight. 
The metal is poured into iron moulds, and is withdrawn after two 
or three hours, when it is taken to the forge. The ingot is subse- 

uently heated in reverberatory furnaces; the A tube or core of 
the gun is finished under a 50-ton hammer, and the coils with a 
15-ton hammer. The forging of the A tube for the 9in. gun is 
completed in about sixteen hours and six heats. As soon as it is 
finished it is turned down and then bored It is afterwards re- 
heated in a charcoal furnace. If coils are added they now receive 
the final boring, and the A tube is tempered at bright red heat in 
a wf pee! containing oil; it is left in this three or fonr minu'es, 
and is cooled gradually in a furnace, from which all the fuel has 
been removed. The coils are placed on as follows: The A tube is 
placed vertically, and the rings which have previously been set in 
a bath of lead are withdrawn from this as soon as the heat is suffi- 
cient. and placed successively on the A tube. Half rings for hold- 
ing the coils in place are idered y by the director 
of the works, General Muselius. The rifling of the cannon is then 
proceeded with, A 12in. gun requires six months for completion, 
and costs about £345 per ton. In the course of the manufacture 
careful tests are made of the steel used. When finished the 
weapon is tested wi'h fifteen rounds, chiefly to prove the mechanism 
of the breech. The Russians maintain that their guns can resist 
2000 rounds, The following rounds were fired from an 8in. gun : 
700 rounds with 2838 Ib. powder; 150 rounds with 29°70 lb. 
powder ; 650 rounds with 34:10 1b. powder. In all, 1500 rounds, 
without the ed showing any indications of injury. The service 
charge is 28°38 lb. of powder. 

















NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE has been rather a steadier tone in the iron trade of this dis- 
trict during the past week; holders of outside brands have not been 
quite such keen sellers as they were a fortnight ago, and in some 

uarters a more hopeful feeling is entertained with regard to the 
uture. So far, however, as the actual amount of trade doing in 
this district is concerned, there is little or no real improvement, and 
any better feeling that prevails is more the reflection of the excite- 


ment in the Glasgow and Middlesbrough markets, than the result 


quietude of trade and the largely increased facilities for produc- 
tion. 

There is very little movement in the nut and bolt trade. A 
few orders on home and foreign account are in hand, but they are 
not of much aggregate worth, and are within the season orenay. 
Hope was being expre-sed this afternoon that valuable orders for 
steel rails reported to have been distributed this week by Russia 
would lead to a better inquiry from that part of the world even 
during the continuance of the war, notwithstanding the ence’ - 
ment to native products by the Russian Government. The 


employers are doing their best to prevent a strike by their men im 





of any important accession of new business here. The 
for present requirements is no better than it has been, and the few 
extra sales that have taken place as the result of the stiffening in 
the market, are chiefly of a speculative character, with as long 
deliveries as possible. There is still a strong disposition on the 
part of buyers to hold back, many of them looking upon the 
present spurt as only of a temporary character, but as I have pre- 
viously pointed out, prices in this district have for a considerable 
time been at the lowest possible point that makers could legiti- 
mately accept, and the market, as there are indications already, 
veald! be very sensitive to any upward movement or increase in 
the demand. 

A few sales of Lancashire iron have been made during the week, 
but makers are not securing anything like sufficient orders to replace 
those which are fast being worked off, and stocks continue to 
accumulate. The list prices for delivery into the Manchester 
district remain at 56s. to 57s. per ton for No. 3 foundry, and 54s. 
to 55s. for No. 4 forge, less 24 per cent, 

For Lincolnshire iron delivered here 56s. per ton for No. 3foundry, 
and 55s. 6d. for No. 4 forge, less 24, is quoted, but there is nothing 
much doing. 

In Middlesbrough ‘iron, as a rule, makers are firm in asking the 
full rates of last week, and in some cases there is even a disposi- 
tion to hold for more money, but there are still low sellers in the 
market. The average quotations for delivery here have been about 
50s. 9d. for No. 3 foundry, 50s. 3d. for No, 4 foundry, and 49s. 9d. 
for No. 4 forge, net cash. 

The finished iron trade shows no improvement. Both forge pro- 
prietors and founders still plain that they are able to secure 
ut very few orders, and prices remain low. Lancashire bars 

delivered into the Manchester district are quoted at £6 15s., Staf- 
fordshire ditto at £6 15s. to £617s. 6d. per ton; Middlesbrough 
puddled bars, £4 12s, 6d.; Staffordshire ditto, £5 ; Middlesbrough 
plates, £7 12s, 6d.; and Lancashire hoops, £7 10s, to £7 12s. 6d. per 





ton. 

The efforts, to which I referred last week, to reconstitute the 
Darwen Iron Company have, I understand, been successful. A 
new company has been formed, embracing several of the partners 
in the late concern, and the furnaces have again been blown in. 

In the coal trade there is no very material change, and it is only 
in exceptional cases where any alteration has been made upon last 
month’s rates, The continuance of the cold weather has kept up 
the demand for house fire classes of coal, whilst the prospect of 
a strike in the South-West Lancashire districts has induced 
general consumers in some cases to take in extra stocks, so that 
altogether the trade in this district is in a more healthy condition 
than was anticipated two or three weeks ago. There is, however, 
no real pressure of orders in the market, and most of the pits are 
still working on a reduced production. The average pit prices 
remain «bout 11s. per ton for best Arley, 9s. 6d. to 10s. 6d. for 


| good ordinary sorts, 8s. 6d. to 9s. for Pemberton four-feet, 5s, 6d. 


to 7s. 6d. for common coal, 5s. to 5s. 6d. for burgy, and 4s. to 5s 
for slack, the latter class of fuel having a tendency to stiffen in 
price. 

The shipping trade continues in a depressed condition, and there 
is so much competition for the few cargoes that are being placed 
in the market that extremely low prices have to be quoted to secure 
orders. 

There is every indication that the proposed reduction of miners’ 
wages in South-West Lancashire will result in a stoppage of work. 
The representatives of the men have sought an interview with the 
masters, but the latter decline to treat with any but their own 
men; and a meeting of the miners is to be held in Manchester 
next Monday to consider what course shall be pursued. Although 
a protracted strike is not looked forward to, the notices expire so 
near to Whit-week and the Newton Races, that I can scarcely 
believe the colliers will be able to resist the opportunity of taking 
a longer holiday than usual, 

The quarterly meeting of the South Lancashire and Cheshire 
Coalowners’ Association was to have been held in Manchester on 
Tuesday, but in consequence of another meeting in London this 
week there was only a very small attendance of members, and the 
proceedings were purely of a formal character. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

DEPRESSION continues to mark the iron trade ef South Stafford- 
shire. £9 continues to be the price quoted for common marked 
bars by the leading bar firms, but £8 is a more general price for a 
good average quality of Staffordshire make. Good plates may be 
had at between £10 and 10 guineas, commoner descriptions taper- 
ing down to £9. Sheets, singles, are plentiful at £8 10s.; common 
qualities r ing in ti tr tions to close upon £8. The 
best sheet firms keep fairly employed upon old orders. Speaking 
generally there is less doing this week at the mills and forges than 
a week ago, 

In sympathy with the slight improvement in the Cleveland pig 
trade, the downward movement in common pigs was arrested. 
Cleveland qualities were dearer, since no number was procurable 
at under from 6d. to Is. per ton advance upon a week ago, and 
grey forge stood at 41s. short weight at the furnaces. Purchasers 
were not hastened by the greater strength in price. Staffordsbire 
minimum qualities were plentiful and much offered. Considerable 
lots might have been bought at last week’s rates; and the medium, 
and also the high class Staffordshire kinds, were unchanged and 
abundant ; whilst hematites held their own with much firmness at 
77s. 6d. All-mine was quoted from £3 12s. 6d., Spring Vale 
brand up to #4 10s., the more usual figure being, as for some time 
past, £45s, Neither Shropshire nor Staffordshire cold blast were 
to be had at less than £5 10s, 

Last night (Wednesday) the only blast furnace for some time 
past in blast out of the three Willingsworth (Wednesbury) fur- 
naces was blown out. Mr. D. Kendrick, the proprietor, has a 
stock of 3000 tons of pigs, which he holds at £3 5s., a lower figure 
having no profit. Other pig firms are about to take a similar 
7 ; .whilst others again are making new terms with their 

ands, 

There is less doing at the pits than previously. The putting out 
of blast furnaces stops a demand of great value. Many colliers 
are wholly without employment, and very few in -full work. 
Rather, however, than work more than eight hours a day, the men 
seem ready to live upon these short commons. 

The committee of masters and men, to whom has been delegated 
the question of preparing new working rules to come into opera- 
tion, if not before, certainly at Michaelmas, when the current 
regulation ceases, is proceeding with its work. Out-of-doors it is 
understood that the miners are not wholly reluctant to accept a 
drop of 6d. per day, and to accept it at once, if they can be assured 
pn the result would be to stem the discharge current which has 
set in. 

The anchor and cable branches are doing less at the t 








with certain reductions in the scale which has been im 
operation since 1872, upon which, as employers, they have deter- 
mined. These reductions range from 7} to 30 per cent. At present 
they are opposed by the workmen, who are acting in concert with 
nut and bolt makers in other parts of the kingdom. An arrange- 
ment may be found practicable, but a considerable reduction seems 
inevitable. The alterations would affect some 1000 workmen im 
this district. 

The gun and ammunition branches of Birmingham have at pre- 
sent been benefited to only a slight extent by the war. A little 
speculation is thought to be likely on the part of some enterprising 
middle-men outside this district, with a view of supplying imme- 
diate necessities of cne or other, or both the belligerents, but 
traders here will run no risk of the consequences which the declara- 
tion of neu'rality foreshadows, in the event of either selling te 
Russia or Turkey, Alike in Birmingham and in London there are 
Birmingham-made small arms stored in great numbers, which 
might be had at very much under their original cost, 

A branch of South Staffordshire industry of increasing growth 
has been indirectly benefited by the wariike preparations of the 
Government. Reference is made to the firebrick and fireclay 
trade. For some time past considerable shipments have been 
going forward to Deptford, and also to Gibraltar and Malta. The 
business has all been to Government order, and the shipments to 
the Mediterranean have ail been vid Deptford, in Government 
vessels, Naval and military necessities are not alone influ- 
encing this trade in its foreign business, since both fireclay and 
firebricks have been sent away likewise, on account of India. In 
that. instance the goods have had reference to the requirements of 
smelters, who are utilising the Indian ores in thechief presidencies. 
Simultaneously a good business has heen doing with the dockyards 
and with London in ordinary, and also blue bricks, required fer 
sewerage and building purposes. Neither, however, the clay nor 
the firebrick, nor either of the other branches of the biick trade 
mentioned, is now experiencing a large demand, and the prices at 
which the current business is being done have but a narrow fringe 
of profit. 

Nearly all the new colliery concerns here are brick makers. The 
Hampstead Company, who have sunk two shafts to a depth of 
102 yards, have just erected a brick-making plant and machinery 
at a cost of £2500. The apparatus is nearly ready for work, and 
is capable of turning out nearly 50,000 bricks per week. For 
me an output the directors anticipate a ready and profitable 
sale. 

A reduciion of 15 per cent. is likely to be made in the wages of 
the operative latch makers, and notice has been served by the 
employers to that effect. 

Consequent upon areduction in wages, the wrought nail makers 
in the Dudley and Sedgley districts have increased their discount 
on wrought nails 5 per cent.; on horse nails, however, the differ- 
ence in discount is only 24 per cent. 

The discount on rivets has been raised 5 per cent. 

Some doubt as to the rights as patentees of the Casson-Dormoy 
furnace, which has hitherto hampered ircnmasters who have 
desired to avail themselves of the apparatus, has been effectually 
removed by the injuuction of Vice-Chancellor Bacon to restrain 
Mr. Dormoy from granting licenses and otherwise acting in breach 
of an agreement which he has entered into with Mr. Smith-Casson. 
The gas furnaces upon this principle, which Mr. Casson has put 
up at the Round Oak Ironworks, are increasing'y effective. 

The annual meeting of the Birmingham gun trade was held on 
Tuesday in that town. The report of the guardians of the Bir- 
mingham proof-house for 1876 was adopted. It showed that 
466,748 barrels had been proved—-a decrease of nearly one-third 
upon those proved in 1875, The money received for the provings 
was £4946, being a loss upon the year of £371 19s. The construct- 
ing of longer ranges and other permanent work at the shooting 
ground had cost over £3600. With regard to offences, the guar- 
dians express their resolve to carry out the provisions of the Act 
relating to the importation of foreign arms, and to use all the 
means they can to detect and prosecute offenders. In moving the 
adoption of the report, the chairman, Mr. S. Buckley, remarked 
that this year the absence of such an order as that executed in 
1875 by the National Arms Company for 100,000 Mauser rifles had 
made an important difference to the finances of the proof-house, 

It will not tend to increase’ the readiness of employers in this 
district to submit differences with their workmen to arbitration 
that the carpenters and joiners of Wolverhampton, who profess to 
be regulated by an arbitration board, have declined to accept the 
award of their arbitrator, given in on Monday last, in which he 
refuses to advance their wages 4d. per hour—namely, from 8d. to 
8$d. The advance was claimed b»cause it would bring Wolver- 
hampton men on a level with those of Birmingham. 

The action of individual pig iron tirms in South Staffordshire in 
reducing wages, and the comparative readiness with which the 
workpeople have accepted the new terms, have brought about 
that which had been expected, namely, joint action to effect a 
reduction in the wages of blast furnace workers throughout the 
whole district. To-day (Thursday) there has been a meeting of 
blast furnace proprietors, presided over by Mr. Hunt, chairman 
of the iron trade, and a resolution passed to give a fortnight’s 
notice for a reduction in wages of 10 per cent. Doubtless, the 
drop will be accepted. 

ery general regret was expressed on ‘Change here to-day at the 
death of Mr. E. T. Wright, ironmaster aud colliery proprietor. 
Mr. Wright has lately been confined by a severe i‘lness to his resi- 
dence, Mutchall Grove, Penn, near Wolverhampton, where he 
expired early yesterday morning, aged sixty-five. At the Monmoor 
Works, Wolverhampton, he is succeeded by his sons, Messrs. 
Joseph and Arthur Wright. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE state of commercial feeling here during the week has not 
been at all satisfactory. It is regarded as being satisfactory that 
the strict neutrality of Great Britain should have been proclaimed, 
yet few people suppose that that position could or would be main- 
tained in the face uf any attempted attack on Censtantinople, or 
an extension of Russian territory in Asia Minor. As things now 
are, the whole of the Mediterranean, Levant, South Russian, and 
Asiatic trade is cut off, and will, without doubt, remain so during 
the whole of the present war. This alone is a most serious matter 
for Sheffield, inasmuch as these markets are our customers for 
large quantities of cutlery, swords, and miscellaneous hardwares. 
The closing of the whole Danube valley as one of our markets is 
of much moment, seeing that for many years past the Danubian 
Princij alities, Hungary, and part of Southern Russia had ranked 
amongst our very best buyers of agricultural implements, thrash- 
ing machines, and other similar goods, which are largely made 
hereabouts, at Lincoln, at Grantham, Newark, and Gainsborough. 
So far as the iron trade proper of this locality is in question, I 
cannot give any details which would possess the merit of novelty. 
The pig and merchant iron branches remain very quiet, and there 





whether on account of dockyards or abroad; but a better demand 
is ——— anticipated. Such a demand should be stimulated 
by the very low quotations which have been brought about by the 





isat y to force transactions even at lower prives than those 
lately current. Such sales, however, cannot possibly bring any 


profit to the vendors of merchant iron, and it is extremely doubt- 
ful whether smelters are doing more just now than holding their own. 
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In some of the manufactured iron branches there is, perhaps, a trifle 
more work in hand, but even they are not doing anything like an 
encouraging amountof work. At some of the leading foundries, such 
as Thorneliffe, Staveley, and Butterley, there is a fair production of 
pipes and other heavy work, but at Sheffield even the armour-plate 
departments are by no means fully engaged, despite the disturbed 
state of the political atmosphere. The fact, in this respect, appears 
to be that, in ex tion of at least one severe naval engagement 
between the Turkish and Russian fleets, the other Powers are not 
desirous of ordering more iron armour until they see how the 
existing system acts under fire. To this is also to be added the 
fact that steel may shortly wholly supersede iron for this purpose. 
On a previous occasion I made some allusion to the Russian orders 
known to be now in course of execution here, and also spoke of the 
not very good credit of that Government; Since that time I have 
been informed that the firms who are executing these orders have 
payment guaranteed by London banks, so that they may, perhaps, 
count upon being “‘on the right side of the hedge.” Other 
Russian orders have been offered here within the past few days, 
however, Nee the necessary guarantee, and have, in conse- 
n a 35. 





cumstances, one would suppose. 

In the Bessemer and steel rail trades there is no special change, 
only afew of the newer houses being at all well engaged. One 
such firm is now running off an order for 17,000 tons of steel rails 
for Russia for prompt delivery, and a second concern has an order 
in hand for the same Power. Steel tramway rails for local use 
have also just been rolled here to the extent of several hundred 
tons. 

In the cast steel trade the depression remains almost wholly 
unrelieved, and there are no tangible signs of any possible improve- 
ment in the immediate future. Tool steels for local and Birming- 
ham use are moving off fairly well, and the sheet rollers are doin; 
a moderate business, especially those who have a long establishe 
connection with the Birmingham pen makers, and the American | 
manufacturers of clock springs, plough plates, shovel moulds, and | 
bevelled plates, are also selling for export in small lots. 

The local engineering branches are fairly well engaged in some 
respects, whilst in others they are dull. 1 believe the Yorkshire 
Engine Company is working off a pretty good order for | 
locomotives for the Indian State lines, having also some time ago | 
completed an order for engines for the Tiflis line of railway. Other | 
ro 9 concerns are producing waterworks’ pumping engines, colliery 
ae plant, and other similar machinery, but not on a large 


e. 
The directors of Wheatman and Smith (Limited) have declared 
an interim dividend at the rate of 15 per cent. per annum for the 


& very natural precaution under the cir- 


machinery required for the manipulation of steel rails is being laid 
down as rapidly as the circumstances will permit. The works, 
however, are not likely to be in operation for some six months to 
come, 
* A rumour has been afloat for some days to the effect that Messrs. 
Bolckow, Vaughan, and Co., intended to acquire the blast fur- 
| naces, &c., belonging to the trust estate of Mr. Thomas Vaughan. 
| I am informed that it is not a correct statement, and that however 
| much Messrs. Bolckow and Vaughan might care to acquire the 
furnaces, they would not look at either the Skelton mines nor the 
Woodhouse Close collieries belonging to the estate, for reasons that 
are pretty well understood. 

The York central station, which has been in course of erection 








for the last two years, is now approaching completion, and gives 
— of being one of the best and most di tations in 
ngland. A splendid hotel is attached to the station. The 


| 

Middlesbrough station has also been roofed in, and is bein 
| finished in its internal arrang ts. Both stations together wi 
_ the North-Eastern Railway Company about half a million 
sterling. 

The question of the proposed reduction of wages in the North- 
umberland coal trade has not been any further advanced, and busi- 
| ness in steam coal is lagging, pending the result. The condition 
| of the trade as a whole is as unsatisfactory as ever, and only this 
| week the Rtcliffe colliery has been stopped, throwing idle some 
| 400 men and boys. In regard to the other departments of the coal 
trade there is really no change to report. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

As was fully anticipated last week, there has been a decided 
improvement in the iron market, which is due to the uncertainty 
which so long existed as to the settlement of affairs in the East 
being now dissipated by the actual commencement of hostilities. 
Whether the improvement will be of any permanence, or what 
influence the war may ultimately exert upon the trade, it is impos- 
sible at present to predict with certainty. In the meantime, the 
activity which prevails is most welcome, and will be fully taken 
advantage of by all engaged in the trade. Deliveries of pig iron 
are again being made into store, there being at present in Messrs. 
Connal and Co.’s Glasgow stores 129,630 tons, or about 1000 tons 
more than at the same time last week. Foreign shipments are 
also, on the whole, better, and the decrease set down since the 
opening of the year is being gradually diminished. There are 113 
furnaces in blast, as against 111 at this time last year, and opera- 





half-year ending March 3lst. The directors of the Neepsend | 
Rolling Mills Company (Limited) have declared dividends of 6s. 
per share on the first issue and 4s. per share on the second issue | 
out of the profits for the past year. | 
A meeting of the shareholders of the Parkgate Wagon Company 
(Limited) has been called to consider the desirability or otherwise | 
of selling the Parkgate Works, the business now being carried on | 
at Sandiacre. 
A petition for liquidation has to-day (Thursday) been filed in 
the Sheffield Bankruptcy Court, by Mr. Aaron Marks, merchant, 
Arundel-street, Sheffield, whose liabilities are £22,000. | 


The question of there being coal in South or Mid-Lincolnshire 
has received an unexpected solution by the finding of a seam of 
coal in the south-western extremity of the county. This seam 
was struck by some borers on the premises of Mr. W. | 
Barraud, Billingborough, whilst sinking a well. The coal is said | 
to have been of very good quality, but no particulars are, as yet, | 
forthcoming as to the thickness of the seam or the depth at which | 
it was encountered. The sinkings at Scarle, near Swinderby, have 
so farproved unsuccessful, althougha depth of 2030ft. has been pene- 
trated. In boring to this depth the alluvial strata was 10ft. thick, 
the lower lias clay and limestone 65ft., the rhcetic beds 66ft., the 
new red marl and sandstone 1359ft., the permians 400ft., and the 
carboniferous strata 130ft. It is hoped that the effort will be 
persevered with, as the discovery of coal there would prove of the 
greatest possible advantage in the working of the ironstone deposits 
on the surface. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE position of the pig iron trade of Cleveland has slightly 
altered for the better during the last week. The expectation that 
the Russo-Turkish war will be confined to the theatre in whith it 
has broken out has tended to restore confidence, and speculators 
are more disposed to enter into business than they have been for 
some time. There was a good attendance on ’Change at Middles- 
brough this Tuesday, but the amount of business done was still 
very limited. It was, however, very encouraging to find that the 
tendency of prices was upward—so much so, indeed, that an 
advance of 6d. to 9d. per ton was actually paid on the rates of 
the previous week, No. 1 being quoted at 45s. 6d., and No. 3 at 
42s. 6d. net cash. The actual quantity of iron that changed hands 
at these rates was, however, very limited, and it is not believed 
that the revival will be of long duration. 

The threat that has so long been impending in reference to the 
reduction of output in the Cleveland ironstone mines and the 
blast furnaces on Tees-side, has at length been realised. The 
Loftus Iron Company have given notice to their blast furnacemen 
and miners of their intention to p operations, and both 
mines and furnaces will be laid in. The company have three 
furnaces built in the remotest part of Cleveland, overlooking the 
vale of Skinningrove, and within a few yards of the German 
Ocean. The men employed at the Skelton shaft pit in Cleveland 
have also, Iam informed, received notice to quit, and the mine 
will be laid in. The Kilton and Staughon mines are still idle, and 
very little is being done at some of the older and better mines in 
the North of England. Altogether, the industrial prospect is the 
reverse of hopeful. 

The Cleveland miners have now received the draft of the owners’ 
case to be submitted to the arbitrament of Sir James Fitz-James 
Stephens, M P., on the 17th inst. The owners claim a reduction 
of wages on the ground that trade is very seriously depressed, and 
they show that since the last reduction came into effect, in the 
early part of last year, the selling price of pig iron made from 
Cleveland ironstone has been reduced by more than 21 per cent. 

The Messrs. Bell, of the Clarence Ironworks, Middlesbrough, are 
about to apply, at their Normanby Iron Mines in Cleveland, 
Walker's patent drilling machine, which had previously been em- 
ployed successfully at the Staughon mines in the same district. 
Experiments have proved that by the use of this machine at least 
30 per cent. is saved in manual labour, in addition to the advan- 
tages conferred upon the miner by relieving him of the most ardu- 
ous part of his work. I am told that other firms in Cleveland are 
negotiating with Mr. Walker for the right to use bis machine, 
which is constructed on an entirely new principle. 

A difficulty is now pending between the enginemen employed in 
the Durham coal trade and the owners relative to the date at 
which the reduction of wages agreed upon shall come into effect. 
There is also a hitch in the negotiations between the coalowners 
and the cokemen, the latter insisting on free and open arbitration 
only, while the former propose to refer to arbitration the question 
of what circumstances, if any, there are special to the cokemen 
that should subject them to either a less or a greater reduction 
than the 6 per cent. recently accepted by other surfacemen. 

An order for 5000 tons of iron rails is about to placed with a 
Cleveland firm. 

The mineral traffic returns of the North-Eastern Railway Com- 
pany for the past week show an increase of nearly £2000.on the 
receipts for the corresponding week of last year. 


a 





tions at most of the ironworks are being carried on with spirit. 

The warrant market has been com tively active throughout 
the week, and prices made a considerable advance. Business 
opened on Friday forenoon at 54s. 9d, and improved to 55s. one 
month and cash; whilst in the afternoon business was done at 
54s. 11d to 54s. 10d. cash, and 55s. to 54s. 104d. one month. The 
warket was very strong on Monday ; business opening in the morn- 
ing at 54s. 10$d., improved to 55s. and 55s. 14d. cash and one 
month ; and in the afternoon prices further advanced to 55s. 74d. 
cash and one month. A fair business was done on Tuesday at good 
prices, the closing being buyers, 55s, 9d. cash ; sellers, 55s, 104d. 
A large business was done on Wednesday at from 55s. 6d. month 
fixed, and 55s. 44d. cash, to 55s. 14d. cash, and the market was 
firmer towards the close. To-day—Thursday—the market was 


| quiet, with business from 55s. 6d. ten days to 553. 44d. one month 


open. 

mA very decided advance has to be noted in the prices of makers’ 
iron, and the tendency appears to be still upwards. Good market 
able brands, No. 1, improved, 1s. ; No. 3, 6d.; Gartsherrie, No. 1, 
23.; No. 3. 1s.; Coltness, No. 1, 3s; No. 3, 1s. 6d ; Summerlee, 
No. 1, 1s. 61.; No. 3, 1s.; Langloan, No. 1, 1s.; No. 3, 1s.; Carn- 
broe, No. 1, 61.; No. 3, 1s; Monkland, Nos. 1 and 3, 1s.; Clyde, 
No. 1, Is 61.; No. 3, 1s.; Govan, No. 1, 1s.; No. 3, 2s. 6d.; Calder, 
No. 1, 2s.; No. 3, 1s.; Glengarnock, Nos. 1 and 3, 1s.; Eglinton, 
No. 1, 1s.; No. 3, 6d., Dalmellington, Nos. ] and 3, 1s.; Shotts, 
No. 1, 1s. 6d.; No. 3, 1s ; Kinneil, No. 1, 6d.; No. 3, 1s. 

The official quotations now are, for good marketable brands 
f.0.b. at Glasgow, per ton, No. 1, 56s. 6d.; No. 3, 53s.; Gartsherrie, 
No. 1, 65s. 64.; No. 3, 563. 64.; Coltness, No. 1, 703. 5d ; No. 3, 
57s. 6d.; Summerlee, No. 1, 61s.; No. 3, 55s.; Langloan, No. 1, 
64s ; No. 3, 56s. 6d.; Carnbroe, No. 1, 59s.; No. 3, 55s.; Monk- 
land, No. 1, 578.; No. 3, 53s 6d.; Clyde, No. 1, 57s. 6d.; No. 3, 
53s. 6d.; Govan, at Broomielaw, No. 1, 57s.; No. 3, 553.; Calder, 
at Port Dundas, No. 1, 65s.; No. 3, 563.; Glengarnock, at Ardros- 
san, No. 1, 61s. 6d.; No. 3, 563.; Eglinton, No. 1, 58s.; No. 3, 64s.; 
Dalmellington, No. 1, 57s, 6d ; No. 3, 54s. 6d.; Carron. ut Grange- 
mouth, No. 1, 65s.; ditto, specially selected, 70:.; No. 3, 64s.; 
Shotts, at Leith, No. 1, 62s. 64; No. 3, 57s.; Kinneil, at Bo'ness, 
No. 1, 57s.; No. 3, 53s. 6d. 

From Scotch ports the shipments of pig iron during the week 
ending the 25th ult. amounted to 13,390 tons, being 134 less than 
in the corresponding week of 1876. The imports of Middlesbrough 
pigs at Grangemouth for the week were 4132 tons, showing an 
increase of 1533 over those of the corresponding week of last year. 

The malleable iron trade is fairly active at the following prices : 
—Bars, £7 10s. per ton; hoops, £8 15s.; nailrods, £8 ; angle iron, 
£8 10s ; boiler plates, £8 5s.; ship plates, £8 5s. There is more 
speculation in manufactured iron induced by low prices, and the 
foreign shipments are considerable. 

In the west of Scotiand the coal trade has been quiet during the 
week, with a fairdemand for house and steam coals, the inquiry 
for other sorts being somewhat slacker. Shipping is now rather 
backward, and at Glasgow harbour the railway termini are crowded 
with heavily laden wagons, which are but slowly discharged. The 
prices at the pits are—all coal, 7s. 6d. to 8s.; main, 6s, 9d. to 7s. 64.; 
splint, 6s. 6d. to 7s. 6d.; smithy, 13s. 6d. There has been a good 
shipping demand in the eastern mining counties, particularly in 
Fifeshire, from which large quantities are being despatched to the 
Continent, and the coasting trade is also comparatively good. Best 
coal sells in these countries at the pits at from 7s, 6d. to 8s. 6d. 
per ton; inferior, 6s 6d. to 7s. 6d.; and gas coal at from 18s, to 
18s. 6d. 

All is quiet among the miners of the Western districts, who are 
now working at the reduced wages. The coalmasters of Mid and 
East Lothian held a meeting in Edinburgh the other day, at which 
they resolved not to entertain the proposal of the workmen for a 
conference in regard to the reduction of 10 per cent. in their wages. 
The secretary of the Miners’ Association has communicated this 
result to the miners at the various collieries, and during the next 
few days the masters will be individually waited upon by deputa- 
tions, and asked to modify the reduction. Thereafter a general 
meeting of miners will be called to hear the reports of the depu- 
tations, and adopt whatever steps they may think necessary in the 
circumstances. It may be added that there is little or no proba- 
bility of the employers making the slightest concession in the 
matter. 

The coalmasters of Fife and Clackmannan have informed all the 
deputations who waited upon them that they will make no modifi- 
cation in the 10 per cent. reduction. Their case was considered at 
a meeting of the Board of the Miners’ National Union, held at 
Leeds on Saturday, when it was decided that the men would be 
acting quite properly if they gave notice to their employers that 
all existing contracts would be finished, but that a strike would 
then take place. This, it will be observed; is tantamount to 
advising the men to strike. At a meeting held at Dunfermline 
on Tuesday it was resolved to bring out three of the collieries on 
strike. 

A meeting was held at Wishaw, on Friday night, to protest 
against the manner in which the official inquiry regarding the 
flooding of the Home Farm Colliery, near Hamilton, was con- 
ducted. It will be remembered that four men were lost in the 





The new steel works of Bolckow, Vaughan, and Co. ate now 
hi letion, the blast furnaces are ready, and the 
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mine, and that Mr. Macdonald has repeatedly  apenen Mr. 
Cross in the House of Commons on the subject. The speakers at 





the meeting asserted that work was allowed in the mine after it 
might have been known to be in a dangerous state, that the 
inundation might have been checked had steps been promptly 
taken for that purpose, and that the witnesses who knew most 
about the catastr phe were not examined by the Procurator- 
Fiscal. Resolutions were unanimously agreed to condemning the 
system of pes inquiry that had been adopted, and petitioning 
the Home Secretary in favour of a public inquiry, the petition to 
be sent for presentation to Sir W. Anstruther, M.P. for South 
Lanarkshire. 

The Clyde Shipbuilders’ and Engineers’ Association held a meet- 
ing in Glasgow, towards the close of last week, to consider the 
present state of the trade with regard to the strike of shipwrights, 
It was stated that since the strike commenced, about four weeks 
ago, bers of the iation had, in consequence of it, lost 
contracts, amounting in the aggregate to upwards of half-a- 
million of money. Some of the masters at the lower ports, who, 
it appears, had unwittingly given employment to numbers of the 
men on strike, were reported to have since dismissed them. The 
employers believe that, were this strike successful, the men in all 
other departments of the work would straightway demand an 
increase of wages, and hence the determination with which they 
oppose the demands of the sbipwrights. The executive committee 
of the workmen’s union were engaged all day last Saturday paying 
the strike allowance to the men who are out. The men are equally 
determined with the employers not to give way, the more so that 
they consider the masters used them harshly in refusing to submit 
the dispute to arbitration. The shipbuilders had another meeting 
in Glasgow on Tuesday afternoon, when a general lock-out of the 
shipwrights all along the Clyde was resolved upon. 

An impression has, I find, got abroad, not merely in Scotland, 
but throughout England, that Mr. William Denny, shipbuilder, 
Dumbarton, died suddenly last week. As Mr. Denny has made 
many friends among the engineers and shipbuilders of Great 
Britain, I am anxious to avail myself of the wide circulation of 
Tae ENGINEER to state that it was not he, but a cousin bearing 
the same Christian name, who was suddenly cut off. 

The steam tramway engine of Messrs, Hughes and Co., of Lough- 
borough, underwent a most successful trial at the end of last week 
on the tramway line between Edinburgh and Portobello. 

The annual meeting of the West of Scotland Association of Gas 
Managers was held at Linlithgow a few days ago, Mr. L. Monk, of 
Laoutk, presiding, when fifteen new s were admitted. Mr, 
James M. Gilchrist, of Dumbarton, was appoint»d president for 
the ensuing year, A favourable report was presented by a com- 
mittee appointed last year to investigate the practical working of 
Messrs, Aitken and Yeung’s patent condensing process of gas 
making. Mr. D. B. Peebles thereafter read a paper on his system 
of controlling the action of gas governors, and its adaptation for 
giving flash signals for lighthouses, railway signals, &c. Having 
disposed of some other busi , the ting separated. 

The extension of the Callender and Oban Railway from Tyndrum 
to Dalmally was opened for passenger traffic on Tuesday. 

There were twenty-three vessels, of an aggregate tonnage of 
14 700, launched on the Clyde during the month of April, as against 
twenty-two vessels and 14,400 tons in the same month last year. 
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WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

As it has been anticipated, the breaking out of war in the East 
has led not only to a tightening of prices but a decided improve- 
ment in freights; but such has been the quantity of coal placed 
speculatively in Mediterranean ports that no movement has yet 
taken place in prices. Still I believe this is only a question of a 
little time, and in this estimate I am supported by some of the 
leading Welsh coalowners. 

The quantity of coal sent off this week from Cardiff amounted 
to 70,967 tons, from Swansea {604 tons, and from Newport 18,416 
tons. It will be seen from this list that the exports of Newport 
are still on the increase, and it is evident that the improved 
facilities given at this port are having a good practical result, 

The principal advance in freights has been to Malta, on account, 
it is possible, of a partial exclusion from Russian ports on the 
Black Sea; and as return cargoes will be hopeless, owners must be 
recouped by getting extra freight. 

Notices to terminate contracts were issued at Abernant on 
Saturday. These collieries are worked in conjunction with Ply- 
mouth collieries by the administrators of the es ate of Mr. Fother- 
gill, and the impression is strong that the intention is not to stop 
the collieries, but carry out a reduction of wages. 

A strike is going on amongst the out door men at Powell Duffryn’s 
collicries in the Aberdare Valley, and there is no likelihood at 
present of a settlement. There is also a strike at Kenway’s pit, 
B-dlwyn. 

Very satisfactory work is going on at the Nantyglo and Blair a, 
collieries. Siackness still characterises the trade at Nantym:i)n 
and Ysngborwen collieries, but at most of the Khond la collienes 
work is brisk, and large quantities of coal and coke are dispatched 
vid Taff Vale line. 

Coal prices at Cardiff this week were as follows :—Rhondda 
smokeless steam, best double screened, 10s.; single screened, 9s, 6d. 
to 9s. 9d.; colliery screened, 9s. 3d, to 9s. Gd.; small, 3s, 9d. 
Seconds : double screened, 93.; single screened, 83, 6d. to 8s. 9d.; 
colliery screened, 8s. 3d. to 8s. 6d.; smalk 3s. 6d. House coal : 
No. 3, Rhondda, 9s. 3d. to 93. 6d ; through-and-through, 8s, 6d. 
to 9s.; small, 7s.; Llantwit, large, 10s. 6d. to 11s; small, 93.; 
Little Rocks and Rocks Level, 93. to 9s. 3d. f o.b, at Cardiff. 

There was a better shipment of iron rails and bars this week, but 
it is looked upon as a spasmodic effort to get off orders pre- 
vious to any material hindrance by the war. From Cardiff 77 
tons of iron were sent, and from Newport 3002 tons. The destina- 
tions were as follows:—373 tons to Sandswall, 360 tons to 
Christiana, a small quantity to Bilbao, and another small parcel 
to Antwerp. 

The iron despatched from Newport went to, first :—Verkebach, 
1000 tons; Aarhuus, 980 tons; Gothenburg, 800 tons; and 
Venice, 222. I regret to add that the future condition of the iron 
trade is still dark. On Saturday 400 hands at Cyfarthfa were 
turned off. These have been kept on for the last two years at 
labouring work, and comprise many of the old hands, such as 
firemen, moulders, &c. Hence the possibility of a commencement 
of business at these works is very remote, 

A general reduction of 5 per cent. has been carried out at the 
iron furnaces in the Forest of Dean. 

Patent fuel is in full vigour, nearly 8000 tons having left 
the Principality during the past week. 

The tin trade is depressed. Swausea makers are taking most of 
the current orders at a lower figure than other makers are liable to 
accept, and in that locality the trade is and has heen fresh for some 
time. But, asa ru'e, looking at other districts, there is a great 
deal of quietness to be noted. 











MarGate Jerry Extension. — The ‘jetty extension,” com 
menced in June, 1875, at Margate, has been opened by a ceremony 
which all Margate turned out to witness, and at which the Lord 
Mayor and Lady Mayoress of London, with the sheriffs and other 
civic dignitaries, were present. The new pier-head, or “ jetty 
extension,” is hexagonal in form, and consists of an outer ring of 
decking on piles, forming a continuous promenade, 26ft. wids. 
The structure is very substantial, the area enclosed nearly an acre. 
The entire work has been carried out, at a cost of £25,000, from 
the design, and under the supervision of Mr. G. Gordon Page, 
C.E., Messrs. Handyside and Co., of London and Derby, being the 
contractors, and Mr. Robert Nunn, the resident engineer. The 

pening y isted in the Lady Mayoress driving the last 
nail into the centre of the new structure, after which the visitors 
lunched together in the Foresters’ Hall, 
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THE 80-TON GUN. 
Tue trial of the 80-ton gun, with its enlarged chamber, 


took place at Shoeburyness on Friday, May 4th, We, 


noticed in our last number what 7 be expected, in 
general terms. The following are the exact conditions 
under which the gun was fired :—The chamber is ia 
to a diameter of 18in., that of the bore being 16in. This 
admitted of a charge being employed of 425 1b. of powder, 
that previously used being 370 1b., 1-bin. cube in each case. 
The cartridge was not expanding, being brought up nearly 
to the diameter of the bore, and rammed home in its zinc 
cylinder to preveut friction and setting up. It was found 


| the bolts having been broken. The target, then, bad stood 


| well. 
| As to the shot, it was found to be considerably more 
broken up than on the last occasion. On the whole, the 
Ta, is that the quality was rather less good than that 
of the one fired in the previous round, whose position is 
shown at A in Figs. 1 and 2. It is thought by most that 
the enlargement of the hole in the front plate is due to 
the setting up and fracture of the shot on impact. Never- 
theless, it is to be borne in mind that we are considering 
the case of the hardest blow that has ever yet been struck 
t armour. It is difficult to say precisely how much 
e shot might break at such a high velocity. No one, 





that the zine consumed very well, and prevented the like- | probably, looking at the sharp, clean point, as it appears 
lihood of the cartridge jamming in the , as we had to | through the was at the back; would ee that was i bad 
report in the trial of the 38-ton chambered gun. The|one. The shot has, in fact, done as nearly as possible 
weight of the shot was 1700 b., as before. We expressed | what we expected of it. It does appear, however, to 
our doubt as to the 
probable attainment of 
an additional 100ft. a 
second initial velocity, PR IRS 
and greater doubt as to 
such a difference exist- 
ing between the strik- 
ing velocities, owing to 
the fact that a shot 

roceeding atany very 

igh velocity suffers 
great retardation from 
the disproportionate re- 
sistance of the air, 
owing to the difficulty 
experienced by the par- 
ticles of air in closing 
in behind the shot, so 
that there exists in the 
wake of the projectile 
a vacuum retarding 
it, which vacuum 
becomes more perfect 
and powerful as the 
velocity increases, Such 
a velocity as 1600ft. a 
second would be con- 
siderably diminished 
even in such a dis- 
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THE DISPOSAL OF TOWN SEWAGE, 
No. Il. 

Havine cited some favourable examples of sewage 
irrigation, it is right that we should now point to an 
instance in which the irrigation process has proved espe- 
cially costly. The population of Tunbridge Wells is esti- 
mated at 23,000. e area of the district is 3352 acres, 
and the rateable value is £142,914. There are 5750 houses, 
and 5635 water-closets. There are two sewage farms, and 
the mean daily flow of sewage over the two is 650,000 
gallons. The capital account shows £87,243 for the pur- 
chase of the farms, law costs, arbitration expenses, com- 
pensation to tenants, and cost of laying out the farms, 
with a further sum of £745 for cleaning out Summer-hill 
Lake. The costs of a Chancery suit, arising out of the 
pollution of a brook prior to the establishment of the 
farms, and amounting 
to £3000, are added to 
the capital account, 
thus making a total of 
£90,988, At 6per cent. 
for principal and in- 
terest, the yearly in- 
stalmenton thisamount 
becomes £5459. The 
committee of the Local 
Government Board, at 
p. xiv. of their report, 
in dealing with the 
accounts of the Tun- 
bridge Wells sewage 
farms, seem to have 
fallen into the strange 
wistake of substituting 
the receipts for the ex- 
penditure, and the ex- 
penditure for the re- 
ceipts, whereby they 
make a difference of 
more than £1000 in 
the yearly loss. Even 
this correction is in- 
sufficient to show the 
real state of the case, 


FICc.s 


THROUCH TARGET 





tance as the range in 
question, namely, 120 
y e actual in- 
itial velocity of 1600ft. 
was attained, with a 
striking velocity of HORIZONTAL SECTION 
1585ft. This gives, as 
stored-up work, 29,615 
foot-tons, a penetrating 
figure of 589°17 per 
inch circumference, and 
a penetration into iron 
of 30°'16in. We quote 
these figures for the 
sake of comparison 
with the 100-ton gun, 
the projectile of which 
obtained a maximum 
velocity of  1500ft., 
with a stored-up work 
of 31,204 foot - tons, 
anda penetrating figure 
per inch circumference 
of 58427 foot - tons, 
implying a penetration 
of 9-905in, —calcula- 
ting in each case by 
Major Noble’s formula. 
It will thus be seen 
that, in its chambered 
condition, the penetra- 
tive powerof the 80-ton 
gun slightly exceeds 
that hitherto obtained 
by the 100-ton — 
the penetration of 30in. 
being an advance of 
about 2in. on that of 1 
the unchambered 80- my 
ton gun. As we ih L 
pointed out, these pene- ni) 
trations are only calcu- yi Way 
lated for the case of Mid lay 
complete perforation— 
that is to say, the 80-ton 
gun on this occasion 
ought to penetratecom- 
pletely a target with 
about 30in. of iron; but 
this is by no means the 
same thing as pene- 








MEARLY TO FLAT £OCE 


ee 


PAG FY ee ES eS BO BS 


CRACK S 8 LONC EXTENDING 





6° LONE a 
crack I & L os heey ee 


FIG ts 


a 


-_—-— 


= 





Bre cy 
A PR 
BEAM CRUSHED & SPLIT F { 


NOT SEEN IN SECTION 


Cres No, 41 TARGET 






VIEW OF BACK OF TARCET WITH 


SHOT POINT VIS/ISLE IN OPENING 
CRACK ALOUT IG" LONG 


FIC.F 


THIS BOLT HEAD KNOCKED OUT & SEEN AS A DARK HOLE 
OJECTILE FIRED FROM UNCHAWBERED CUN 


' 
' pe oe FROM CKHAMBERED GUN 


and we prefer putting 
the accounts in our 
own form. Thus, the 
receipts of the two 
farms for the year 
ending March 25,1876, 
were £4714 16s. ld., 
while the expenditure 
was £4049 6s, 2d, 
leaving a balance of 
£665 9s. 11d. in favour 
of the farm. But the 
valuation of live stock, 
crops, implements of 
husbandry, &., on 
hand, showed a de- 
crease during the year 
to the extent of 
£137 2s. 9d. thus 
reducing the balance 
of profit to £528 7s. 2d. 
Deducting this from 
the yearly instalment 
of principal and in- 
terest, we get a deficit 
of £4930 17s. 10d., 
instead of the £5987 5s. 
calculated by the com- 
mittee. The annual 
cost of disposing of 
the sewage is thus 
4s. 34d. per head of 
the population, instead 
of 5s. 24d.; or 8jd. in 
the pound on the 
rateable value, instead 
of 10d. When the 
capital of £90,988 is 
ps off, the rates will 

relieved to the ex- 
tent of about 84d. in 
the pound on the pre- 
sent rateable value, so 
that in course of time 
the burden will alto- 
gether disappear. 
Nevertheless, in this, 
as in other like cases, 
a certain sum _ will 
have been sunk in 
the purchase and lay- 
ing out of the farms, 












trating 30in. into a target 32in. thick. The fring, as | strengthen the remembrance of the fact that the base of our |so that, even when the capital is redeemed, a 


before, took place at the structure known as No, 41 target, | shot is the weaker part—a eonclusion that would favour 
consisting of four thicknesses of 8in. plates and inter- | the reintroduction of steel projectiles, which are said to 
mediate se of 5in. of teak. The shot struck a spot hold together much more completely than chilled shot. 
about 6ft. from the proper left and 7ft. from the bottom of We have shown both the shots in Fig. 2, in order to 
the target. (Vide B in Figs.1, 2, and 3.) The hole in the | exhibit the increased penetration obtained by chambering. 
front plate was rather larger than should have been; either The gun stood the firing well, and the zinc cylinder of 
from the shot not striking quite steadily and truly, or from | the cartridge was completely consumed in the bore. The 
the setting up of the metal of the shot during penetration. result being, on the whole, satisfactory, and closely agree- 
The point was visible through large cracks in the back of | ing with what had been anticipated, no second round was 
the target, in some places open to a width of 2}in. There | fired. 

was about 5in. of iron still in advance of the point but! The second 80-ton gun, which is to be made on the 
this was fissured and opened in a star crack, shown in | polygrooved system, with thirty-two grooves, so as to fire 
Fig. 4. The back plate was bulged or bent back nearly | a projectile with copper base gas check, is expected 
14in.—as shown in Figs. 2 and 3—and the horizontal beam | shortly at Shoeburyness to undergo its firet trial as to 
behind the ha of the target crushed and split from end to | range and accuracy. 

end. The bolts passing through this beam now protruded | 

at the back to an extent reaching from the targets proper 
left to right of din., l}in., 4in., 44in., 2in., and }in. con- 
secutively, There was no appearance, however, of any of 








Ir is said that the monopoly of the use of the entire power of 
Niagara Falls upon the American side of the river, with canal, &c., 
was sold byfauction on May 1st, . 








cape annual charge ought to appear in the 
alance-sheet. The Tunbridge Wells farms are not profit- 
able, and, strictly speaking, they may never become s0. 
But although the scheme is thus costly, it has had the 
effect of delivering the local authorities from a serious 
dilemma. There is now an end to the Chancery suits and 
other perils, and the sewage farms may be looked upon as 
part of the necessary drainage works of the town. We 
may also observe that there are two items in the capital 
account, unitedly amounting to £3745, which, strictly 
speaking, have nothing to do with the farms or the works. 

The town portion of Tunbridge Wells is drained by 
main sewers of irregular form constructed of brick. 


The branch sewers are of stoneware pipes. The sewage 
was formerly allowed to run direct into the Calverley 
Brook; but in 1865 legal proceedings were taken 
against the Improvement Commissioners, which neces- 
sitated a change. Intercepting sewers and outfall 
works were constructed, and the present farms were 
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purchased, one consisting of 120 acres of stiff loamy 
soil, situated one and a-half miles to the north, and the 
other of 115 acres of light open soil, three and a-half miles 
to the south of the town. These farms were forthwith 
prepared for irrigation. ‘The sewage, which is not treated 

y any chemical proces:, flows by gravitation through sub- 
sidence tanks, a daily volume of 414,000 gallons coming 
on to 118 acres at the south farm, and. 236,000 gallons on 
to 100 acres at the north farm. The solid refuse is 
removed from the tanks when necessary, and sold to 
farmers, who clean out the tanks, remove the deposited 
material, and pay £65 a year for it. The effluent water 
from the farms appears to be satisfactory. 

At Leamington the local board were in serious difficulty 
with regard to their sewage, when the Earl of Warwick 
made an offer to take the sewage for twenty-one years, and 
pay £450 a year for the supply, providing it was delivered 
on to the Heathcote farm, a distance of two miles from the 
town. The board accepted the offer, and on October 5th, 
1871, the scheme was in full operation, the sewage being 
pumped on to the farm through a cast iron rising main. 

he works have continued in operation ever since, the 
volume of sewage thus dealt with being 700,000 gallons in 
twenty-four hours. This quantity is regularly received on 
the farm, except during a heavy rainfall. The soil of the 
farm isa fine loam on a gravelly subsoil. The flood-water 
flows by a storm outlet into the Leam. The sewage has 
to be pumped to a height of 130ft., the weight of the daily 
mean fiow being 3125 tons, equal to 1,140, 625 tons yearly, 
The annual cost of pumping the sewage, including labour 
and materials, is £1035 ; consequently the authorities lose 
neatly £600 a year by their bargain with Lord Warwick. 
Tn addition there is the interest on £16,239, the cost of 
the pumping station, with engines and machinery. The 
authorities also incur an annual cost of £780 for cleansing 
privies, a sum which represents three-halfpence in the 
pound on the rateable value of the borough. The amount 


received for the refuse is x:/. The capital expended on the | 


sewage account includes £8000 for outfall works, £16,239 
for the pumping-station, engines, and pumps, £1500 for 
cleansing the river in 1868, and £5000 for law costs, 
making a total of £30,739. At 6 per cent. to repay inter- 
est and capital, this involves an annual charge of £1844, 
which, added to the loss incurred in carrying out the 
arrangement with Lord Warwick, makes a yearly deficit of 
£2430, to which must be added the £780 previously men- 
tioned, The total annual charge thus becomes £3210, or 
63d. in the pound on the rateable value of the borough. 
Whén the capital is paid off, the rates will be relieved to 
the extent of about fourpence in the pound. The popula- 
tion.of Leamington, including the districts of : Lillington 
and “Milverton, is given as 24,700. 

Rugby is an example of a small population, the number 


of inhabitants being about 8400. The rateable value is | 
"£45,000, the houses are 1700, and the water-closets 1400. 





A system of sewerage has been carried out, at a cost of 


£5764. In 1857 the Local Board of Health hired 65 | 


acres of land, at the yearly rent of £290, including rates and 
taxes. Subsiding tanks were constructed, and the land 
was laid out on the surface irrigation principle, at a cost 
of £5800. A volume of 400,000 gallons of sewage every 
twenty-four hours (150,000 gallons being subsoil water) 
has flowed continually over the land since the completion 
of the works, and-nocomplaints have been made as to the 
state of the effiueut water flowing into the river Avon. 


At Lady-day, 1874, the Loca! Board sublet the land to | 


Mr. J. A. Campbell, at a yearly rent of £350, the Board 
maintaining their right to dispose of the sewage upon the 
land, and paying the labour cost of the distribution. In 
1871, in order to utilise the sewage of another portion of 
the district, the local authority hired about 13 acres of 
land, at the yearly rent of £54, and caused the sewer to be 
extended, so that the sewage might flow on to this land 
also. The Board have since sublet this portion, with the 
sewage, for £79 per annum. The entire transaction, as it 
affects the Local Board, shows a yearly charge of £348 for 
priacipal and interest. The rent paid for the two areas of 
land is £344, thus making a total annual charge of £692. 
From this there is £429 to be deducted, being the rent 
received by the Board, thus leaving a net charge of £263, 
equal to about three-halfpence in the pound on the rate- 
able value of the district. When the capital is paid off, 
the rates will be relieved to the extent of about twopence 
in the pound on the present rateable value. The mean | 
daily flow of the sewage is about 40'),000 gallons. 

Kendal, with a population of 13,700, and a rateable 
value of £44,600, has adopted the process recommended by | 
the Rivers Pollution Commissioners, namely, “downward | 
intermittent iand filtration,’ combined with irrigation. 

But although there are 2727 houses, there are only 500 | 
water-closets. The rainfall is about the heaviest of any 
town in England, ranging from 60in. to 80in. per annum. 
The volume of sewage averages 750,000 gallons per twenty- | 
four hours, a quantity exceeding that of Leamington, 
where the population is nearly twice as extensive. In 
addition to the water-closets, there are 1600 common | 
privies, the overflow from which passes into the sewers. | 
The sewerage works cost £18,000. The sewage flows by | 
gravitation to the Wattsfield estate, an area of 66 acres, 

which the local authority purchased for £16,371. Sub- 

sidence tanks were built at the outfall of the main sewer, 

into which the sewage was discharged, flowing from thence 

over 16 acres of the land, which had been levelled at a 

cost of £400. As might be expected, this area proved 

insufficient to purify the sewage, and the local authority 

then called in Mr. J. Bailey Denton, who advised that the 

whole of the 16 acres should be laid out as land filter- | 
beds. The Corporation, however, considered that this | 
would be too expensive an undertaking, and directed that 
five acres only should thus be laid out. The preparation 
of this area cost £1400. About 750,000 gallons of sewage, 
of which nearly half is subsoil water from springs 
tapped during the progress of the sewerage works, have 
flowed continuously every twenty-four hours on to the 
five acres. of land filter-beds, and __ occasionally, as 
required, on to the remaining eleven acres of land. This 


| lution to which it gives rise. As we 


any nuisance ; but the space was too limited for crops to 
be successfully grown upon it. The Corporation therefore 
caused an additional area of five acres to be prepared for 
; the reception of the sewage, in the hope that ten acres of 
| filter-beds would not only cleanse the sewage, including the 
| liquid refuse from factories and dye-works, but would pro- 
| vide for the growth of crops sufficient to pay the annual 
| expense. The soil of the farm is a very fine sandy loam 
} upon a substratum of gravel, and the etiluent water filter- 
| ing through this into the river is bright and clear. The 
| volume of sewage is sta to amount sometimes to 
! 1,800,000 gallons in the twenty-four hours. According to 
the latest returns, the expenditure for the land to: which 
the sewage is applied has been only £6000, and the annual 
| deficiency is estimated by the Corporationat £200. Thecom- 
| mittee of the Local Government Board in their report caleu- 
| late that the deficit is £747 per annum, or about fourpence 
| in the pound on the rateable value of the borough. The 
capital appears as £18,871, and when this is paid off the 
| rates will be relieved to the extent of about sixpence. This 
| shows the probability of ultimate profit ; but, as we have 
| already remarked in other cases, the yearly value of the 
| farm ought still to appear as a charge in the accounts in 
| the nature of rent. The remaining portion of the Watts- 
| field estate, to which the sewage is not applied, is let out 
| as grazing ground, and produces £275 yearly. 
| As our readers are generally aware, the plan of inter- 
| mittent downward filtration was adopted some few years 
; ago at Merthyr Tydfil, according to the plans of Mr. J. 
| Bailey Denton. The filtering area consists of twenty 
acres of prepared land, in addition to which wide irrigation 
| is practised on 200 acres. No complaints have been made 
of any nuisance from the process, and the effluent water 
| flowing into the river has been invariably bright and pure. 
As the population of Merthyr Tydfil is much larger than 
that which appertains to the class of towns we have more 
| especially in view, we do not dwell further on that example. 
At Kendal, the sewage sludge is disposed of by using 
| it with street scrapings on the land which liquid sewage 
will not reach. At Banbury, the sludge is mixed with 
ashes and town sweepings, and on to the sewage 
|; farm. Leamington affords an exception to this plan, the 
sewage being only treated by irrigation without filtration 
or precipitation. It is pum on to the land as it flows 
| from the sewers. The Local Government Board Committee 
say in their report, with respect to Lord Warwick’s farm, 
which receives the Leamington sewage, “ Not a trace of 
sewage could be detected in the clear and inodorous stream 
which flowed from the meadows into the watercourses.” 
It is a fact of some interest that Lord Warwick has sup- 
| plied sewage to some of the adjoining farmers, receiving in 
j return a payment of from twenty to thirty shillings per 
| acre, for the s of eighty acres to which the sewage was 
| thus applied during the year. 

It will be observed that the ratio of the population to 
the area of the sewage farm is 50 per acre at Banbury, 
90 at Leamington, 106 at Tunbridge Wells, 108 at Rugby, 
aud 116 at Bedford and Wrexham. At Merthyr Tydfil, 
where 20 acres of filter-beds are employed, in addition to 
200 acres used for wide irrigation, the proportion of popu- 
lation is 250 per acre. At Kendal, where there are 10 
acres of filter-beds, and 6 acres appropriated to ordinary 
sewage irrigation, the ratic is as high as 856 persons per 
acre. The present annual cost to the ratepayers is a penny 
in the pound at Banbury and Bedford, 14d. at Rugby, 
4d. at Kendal, 63d. at Leamington, 73d. at »‘erthyr 
Tydfil, and 8id. at Tunbridge Wells. At Wrexham the 
| cost to the ratepayers is nothing, but the town has no 
freehold in the future. At Leamington, should the agree- 
ment with Lord Warwick or his lordship’s successors not 
be renewed twenty-four years hence, there will be no 
land belonging to the town on which the sewage can be 
disposed of. At Bedford the farm is nearly all held on 
| lease. Where no farm has been purchased, of course the 


| capital account is small, and the rate in aid is all the 
| lighter. On the other hand, where a farm has been pur- 


chased, the outlay is not to be lost sight of, even when 


| the capital has been “ paid off.” But the great considera- 


tion is this—that by applying the sewage to land a serious 
and costly nuisance has been remedied, so far as the pollu- 
tion of a river is concerned. It is frequently alleged that 
a sewage farm is itself a nuisance, by the atmospheric pol- 
proceed with our 
subject, we shall have occasion to consider how far sewage 


| irrigation is complete in itself, and whether it may not 
| need some adjunct to render it more facile and inoffensive. 


There is much that is encouraging in the facts we have 
already cited. The results thus recorded show an immense 
improvement as compared with that gross pollution of 
rivers and streams which has too often been the sequel of 
town drainage. It is also observable that the least expen- 
sive results, as represented by the rate in aid, have occurred 
among the smaller towns. Cheltenham, however, might 
be mentioned as a town with a considerable population, 
which has adopted sewage irrigation at a light cost. 








LEGAL INTELLIGENCE. 
HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
May 7th and 8th. 
(Before Vice-Chancellor Sir RicHarD MALUSS. ) 
BEALE V, GWYNNE. 
Tas was a claim by Mr, Beale, an engineer, who formerly carried 





upon machinery supplied to gasworks for other than exhausting 
urposes. On the second clause the plaintiff claimed that the 
‘current price” meant the price at which he sold his oil pumps 
to the rest of the trade ; while the defendants contended that the 
price was to be the current market price at which such oi] pumps 
could be obtained from any other makers of the same articles, 

Mr. Locock WeEsp, Q.C,, and Mr, CHapwycK HEALEY appeared 
for the plaintiff, and Mr, Guassx, Q.C,, and Mr, PHEAR for the 
defendant. 

The Vice-CHANCELLOR decided upon the first clause that the 
plaintiff was entitled to 34 per cent. commission upon all 
machinery sold by him to gasworks, If the defendant had in- 
tended that the commission should be confined to such articles as 
belonged to the exhausting machinery only, then it should have 
been more distinctly defined by the agreement. On the second 
clause his Lordship decided the meaning of the agreement to be 
that the ‘‘ current price” was the price at which, according to his 
price-list, Mr. Beale sold the same articles to the public generally, 
and it did not mean the lowest price at which any other makers 
might think fit co sell their oil pumps, The difference appeared to 
be very great, for while the plaintiff sold the two descriptions of 
oil pumps for 21s. and 37s, 6d. each, they were said to be procurable 
for 9s. 6d. and 15s, each; but if the plaintiff sold at the lowest of 
these prices and allowed the defendant 20 per cent. off that price, 
it appeared probable that he would get no profit at all. Mr. 
Gwynne had, in his opinion, taken the wrong view of the agree- 
ment, and having failed he must pay the costs of the action. 


JUDICIAL Megsicctaa sia OF — PRIVY COUNCIL. 
ay Sth, 
THE PALLISER’S PATENT PROLONGATION. 

THIS was an application by Sir William Palliser for a prolon- 
gation of his patent for improvements in projectiles for or > 
which e: on the 27th The invention in question is that 
of the chilled iron projectile, and he claimed that during the past 
fourteen years he had been the means of saving the country 
£2,000,000. Sir B. Peacock gave the decision of the Lords of the 
Council against the application, Sir William Palliser had made a 
profit of £20,000, wr they could not recommend her Majesty to 
prolong the patent. 











Kine’s CoLLRGE ENGINEERING Socirty,—At a meeting of this 
society held on Friday, May 4th, Mr. W. T. Douglass read a paper 
on “* ks.” The author commenced his paper by enumerating 
the advantages afforded by docks to both steam and sailing vessels. 
He then compared the different forms of docks, describing minutely 
the hydraulic lift graving dock, Rennie’s floating dock, patent 
slips, and gridirons. Having then described the most improved 
form of dock gates and caissons, he in conclusion made a few 
remarks on the construction of quay walls and arrangements of 
docks, <A brief discussion then followed in which Messrs, Little, 
Alliman, Guinness, Rowlands, Crompton, Tuit, and Hurst, took 
part. Mr. Douglass having replied to the questions, the proceeding: 
terminated with a vote of thanks to the author for his mos 
interesting and instructive paper. The paper was illustrated by 
explanatory diagrams. 

THETFORD CORPORATION WATERWORKS.—These works, which 
have been constructed from the designs and under the superin- 
tendence of Mr. Jabez Church, C.E., of Great George-street, 
Westminster, the engineer appointed to carry them out, were 
handed over to the Town Council in a complete state on the 7th 
inst., at the Guildhall, when a vote of thanks, which was pro- 
posed by Mr. Fyson, the ex-mayor, and seconded by Major 
Marsham, the mayor, was tendered to Mr, Church upon the suc- 
cessful termination of his labours. After the meeting the Town 
Council accompanied that gentleman to the works. The water, 
of which there isan abundsnt supply of a very superior quality, 
is obtained from an artesian well, sunk about 160ft. into the chalk, 
and is pumped therefrom into a reservoir, constructed of brick in 
cement, from whence the town is supplied by gravitation. The 
engine and boiler houses, together with the coal store, are grouped 
in one block, and have a handsome elevation in white brick, facing 
the high road. There is also a well-built house for the manager, 
with a board-room therein for the use of the water committee, 
corresponding in architectural character with the rest of the build- 
ings. The cost of these works will amount to about £7500, or 
£1 10s. per head of the population, 

Biowprre APppaRaTus.—A prize of £10, which has been placed 
at the disposition of the council of the Society of Arts, by Col. 
A. A. Croll, is offered by the Society of Arts, with the society's 
silver medal, for the best set of blowpipe apparatus which shall be 
sold retail for one guinea. The apparatus must, at least, contain 
blowpipe, blowpipe lamp or candle, spirit lamp, charcoal or char- 
coal pastilles and holder, platinum wire, glass tubes closed at one 
end, matrasses, open glass tubes, platinum-tipped forceps, magnet, 
hammer and anvil, and four re-agents, viz., borax, microcosmic 
salt, carbonate of soda, and nitrate of cobalt. These instruments 
and re-agents, together with any others which may be thought 
desirable, must be packed in a box. It must be understood that 
the above list of ap tus, &c., is only intended to include such 
as are absolutely i Rapecaailo, and it is expected that the set will 
contain additional instruments and re-agents, the selection of which 
is left to the competitors. Special attention should be paid to the 
following points :—(1) Solidity of construction. (2) Compactness 
and portability. (3) Facilities for packing and unpacking. (4) 
Number of useful instruments and re-agents in addition to those 
mentioned, The society does not engage to give the prize unless 
some apparatus appears to show sufficient merit, and some advance 
on what is now obtainable for a guinea. All apparatus for com- 

tition must be sent to Society’s House on or before Ist August, 
877. The successful cone th must guarantee that a 
supply of the apparatuses shall always be for sale in England. 

IVERPOOL ENGINEERING SocigTy.—-On the evening of April 
25th, 1877, this society held its usual fortnightly meeting at the 
Royal Institution, Colquitt-street, Mr. Graham Smith, A.1.C,E., 
president, in the chair, Mr, Ross, district engineer of the London 
and North-Western Railway, gave a brief outline and description 
of his‘paper, read at the previous meeting, entitled ‘‘ Hydraulic 
Machinery, with special reference to railway goods yards,” the 
discussion of which was adjourned. The President, in opening the 
discussion, remarked that hydraulic appliances might, as a rule, be 
divided into two classes—rams and engines—the former employed 
when the maximum amount of work to be performed was defined, 
but engines where the amount of work could not be so determined, 
Rams were to be preferred to engines, hye comparatively noise- 
less, less liable to get out of order, and subject to less wear and 
tear. He pointed out that water was more economical than com- 
pressed air and direct-acting steam, when the latter is not worked 
up to the full working capacity of the engines and boilers, as often 
happens with cranes, When the machines were scattered and 
intermittent in their action, as on dock works and on railway yards, 
he was of opinion that hydraulic power should be employed, being 








en business with his brother as engineers and makers of 
at East Grecnwich, against Mr. Gwynne, whose engineering 
works are on the Thames Embankment, for the purpose 
of having a trade agreement carried into effect, which was 
executed by the parties in January, 1872. The question turned 
principally upon two clauses, by one of which the defendant 
agreed to pay the plaintiff 3} per cent. upon the net price 


| received for all gas exhausters, steam-engines, boilers, bye-passes, 


hydraulic’ regulators, connections, and shafting made by him and 
supplied to gas companies or gas works, also upon repairs done to the 
gas exhausters, engines, and other apparatus for gasworks, and, 
lastly, upon any orders Mr. Beale might personally obtain from.other 
works. By the other clause the plaintiff agreed to supply and the 
defendant agreed to bay the oil pumps on Mr. Beale’s plan, and on 
the current prices a reduction of 20 per cent. was to be made to 
the defendant. Upon the first clause the defendant alleged that 





smal] area was found to clarify the sewage so as to prevent 





the commission only applied to machinery appertaining to ex- 
hausters, while the plaintiff contended that it was Sicehle tied 





1, convenient, and free from danger of fire. Mr. Pethe- 
rick described several hydraulic machines bys Hasan to various 
purposes, and called special reference to an hydraulic pump for 
deep mines. A diagram showing the loss of power by friction in 
the engines, sanahaaionanls and pumps of the Birkenhead hydraulic 
machinery was exhibited and described by Mr. W.S. Boult. Mr. 
A. G. Lyster pointed out that one of the difficulties in pens 
hydraulic power was, until lately, that they were fixtures, whic 
gave steam cranes a decided advantage over them in this respect ; 
but Messrs. Armstrong were now devising means of overcoming 
this objection to a great extent. An,automatic method of tipping 
wagons by hydraulic power was mentioned by Mr. Baldry, and Mr, 
Yeatman explained the action of Anoaepags two-cylinder engine 
and the valves connected therewith, e author replied t to 
numerous queries, and went at some length into the various means 
of transinitting power, and thought that the position taken up in 
his paper for hydraulic machinery was fully sustained by the dis- 
cussion, 
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RAILWAY MATTERS. 


Tux Government of India have decided, with the several'con- 
sulting engincers for railways and the agents and managers of the 


several railway companies, to grant a month’s pay as bonus to the} of 


subordinates who may be nominated for the reward in consideration 
of the efficient services rendered by them in connection with the 
recent Imperial assemblage at Delhi. 

A pRoposat is made to lay a street railway track of the follow- 
ing description in San Francisco :—‘‘ The rail, it is proposed, shall 
be twenty inches wide at the base and three at the top, over 
which the car wheels glide. ‘he rail is hollow, and designed to 
inclose the large gas and water mains side by side on the base, the 
connections to be made from them into the upper stories of houses 
along the route. Over these mains another tube incl the tele- 
graph wires. The rail isto be supported on large posts fourteen 
feet high, and placed at distances of fourteen and twenty feet 
apart. The posts are to be secured inthe sidewalks, at the 
curbs, and will serve as hitching posts, and, with proper connec- 
tions with the water-mains, hydrants may be attached to them.” 


A FATAL accident ocenrred between eleven and twelve o’clock on 
Wednesday night on the Great Western Railway near Quaker’s 
Yard, where the line crosses the Taff Valley on a high viaduct, and 
penetrates the Cefn Glas mountain through a tunnel into the 
Aberdare Valley. The line over the viaduct and through the 
tunnel is single, and is worked on the absolute block system, with 
interlocking apparatus. On Wednesday, just as a train of empties 
from Swindon was passing from the single to the double road on 
the Aberdare side, it was met by a coal train from Birkenhead, the 
driver of which had the signals set against him, but, it is pa 
did not see them. The front portions of each engine were destroyed, 
and nine wagons smashed and thrown into a canal close by. The 
driver of the coal train, named William Conner, was killed on the 
spot, and his fireman was severely injured. The driver and fire- 
man of the other train was also much injured, Conner leaves a 
widow and seven children, 


BESSEMBR steel statistics, for the United States, are given by 
the “‘ Journal” of the American Iron and Steel Institute, on 
reports from all the works in operation. The production has 


been ; 





1876. 1875. 1874 
Tons pig iron and wpeegintont converted . .. 689,474 395,956 204,352 
Tons eleisen 56 90 "ec) ee. oe te ‘ 33,245 _ 
Tons Bessemer steel — produced... .. .. 625,996 375,517 191,933 
Tons Bessemer rails re! sie ens, Oe + 412,461 290,863 144,944 


The production of rails for the ten years during which the Besse- 
mer industry has been ted in this conte 59 been :—1867, 
2550 ; 1868, 7225 ; 1860, 9650 ; 1870, 34,000; 1871, 38,250; 1872, 
94,070 ; 1873, 129,015; 1874, 144,944; 1875, 290,883; 1786, 
412,461. Thus there was an increase of no less than 42 per cent. 
in the production of Bessemer rails from 1875 to 1876, in the face 
of the financial prostration and the suffering condition of the iron 
industry in general ; and from 1872, the year of greatest activity 
in railroad construction and the _—— demand for rails, the 
increase has been 340 per cent. e rails rolled last year would 
lay about 4125 miles of railroad track. At the close of the year 
eleven works were in operation in the country, but one of them was 
not opened until September. This gives an average production of 
about 50,000 tons of ingots and 40,000 tons of rails for each esta- 
blishment. 


Tue Aurora, Illinois, Beacon, says :—‘* The’Chicago, Burlington, 
and Quincy Company have adopted a method since the first of the 
year requiring all material, of any and every kind, to stand a 
thorough practical and scientific test before such material is issued 
to the locomotive, car, or truck depéts, All boiler material is tested 
by bending while cold, which it must do without showing a flaw, | 
and by getting the tensile ngromath of every sheet. Every sheet 
of iron for fire-box use must stand a tensile strain of 60,000 Ib. per 
square inch. Every sheet of boiler material, not for fire-box use, must 
stand a strain of 55,000 Ib. per square inch. Every sheet of steel for 
fire-box use must stand a tensile strain of 70,000 lb. per square inch, 
and ‘no sheets of iron can be issued from the store without being 
marked ‘ Tested,O. K.’ All ‘stay boltiron’ must stand 60,000 Ib. per 
square inch, and bend double cold without showing any flaw, and a 
bolt jin, in diameter must bend double cold, with a thread cut on 
it, without showing cracks more than 34 ofan inch indepth. All 
common bar iron, whether round or flat, must bend double cold 





without showing a flaw deeper than jin., and bend double red hot 
without showing any tendency to ‘ red-shortness.’ All flues or | 
boiler tubes must be of maker’s weight, not less than No. 13 (wire | 
gauge) in thickness, nor greater than No, 11 ; muat caulk into a 

flue sheet. without cracking or showing any seams in iron; must | 
flat down and bend double cold without showing any flaw or crack, | 
either across or lengthwise of flue, and must show a homogeneous | 
material when subjected to an acid bath.” 


TuE Newark, New Jersey, Advertiser reprints a time card issued | 
by the New Jersey Railroad in 1834, when Newark and Jersey | 
City were the termini of that road. At that time the cut through | 
Bergen Hill was not completed and the cars were hauled over the | 
hill by horses, the locomotive not being equal to the grades then | 
existing on the hill. The card is as follows:—‘“‘ New Jersey Rail- | 
road and Transportation Company—Morning Cars : Leave Newark 
at 7 o'clock, 84 o'clock, 100’clock, 114 o’clock ; leave Jersey City at 7 | 
o'clock, 8} o’clock, 10 o’elock, 114 o’clock. Afternoon Cars : Leave 
Newarkat 1 o'clock, 24 o’clock, 4 o’clock, 5o’clock ; leave Jersey City 
at 1 o'clock, 2} o’clock, 4 o'clock, 5 o’clock. Fare 374 cents. The 
cars will leave the depét at Thompson’s Hotel, and the Ferry at 
Jetsey City, at precisely the hours above appointed, and will s 
for the purpose of receiving and delivering passengers at Chandier’s 
Hotel, at Dickerson’s Hotel, at the foot of Market-street, at the 
west end of the bridge over the Passaic, at the Hackensack Bridge, 
and at the Paterson Depét. For further information apply to 
Stephen H. Pierson, at the ticket office, Railroad Depot, Newark ; 
at Patten’s, Courtland-street, New York ; or to H. Southmayd, at 
thé Ferry, Jersey City. Passengers are requested to provide them- 
selves with tickets at the office, if they wish to secure seats ; other- 
wise they will be liable to give them up, as in all cases, when 
there is want of room, those having tickets will have the prefer- 
ence,—Newark, Nov. 3, 1834.” 


SPEAKING of the value of railways in India, the Jndian Railway 
Service Gazette observes :—‘‘ The remotest provinces are as accessible 
as the nearest, and the garrison of Peshawur, 1500 miles from, 
Calcutta, can be relieved and strengthened with greater certainty 
and speed than places only a tenth of that distance thirty or forty 
years ago. The empire is safer with 50,000 European troops and 
the rail than it could be with double that number and no rail, It 
is the simple truth that no dominion of such magnitude has ever 
been held by a foreign power, ancient or modern, with 60,000 men 
at such a distance from the seat of authority, under circumstances 
which give such confidence of its durability and permanence, Nor 
should the effeet of the rail on the native mind be overlooked, 
The feeling of acquiescence in a Government which, though alien, 
is not in any sense oppressive, and in many ways beneficent, grows 
stronger with the lapse of time, which abates the desire for change. 
This feeling is abundantly strengthened in India by the marvels 
of scientific skill we have introduced, than which not one is more 
calgulated to. strike the native understanding with wonder and awo 
than the railway train. As it sweeps day by day from province to 
province, it presents to prince and peasant. an ever-recurring token 
of the extent of our dominion, the ubiquity of our power, and the 
magnitude of our resources. It is gradually arousing the native 
mind from the lethargy of centuries, and throwing a new element 
of ‘energy into native society, and it will eventually be f 
have' imtroduced ‘a greater and more beneficial change in the 
thoughts, feelings, and habits of the people; than has been brought 
about by any of the political changes of the last 800 years,” It 
might have been said, than had ever been brought about by any 


‘ound to |’ 





other means, 


—— 





re NOTES AND MEMORANDA, . ; 
lA bowitrrtee of the scientific societies of France has decided 
that, in future, information shall be sent to the various coal mines 
f that country of any sudden or great ‘fall of the atmospheric 
ressure, as recorded in the different meteorological observatories. 
t is considered that these barometric depressions have great 
influence on the disengagement of gases in the mines, and it is 
thought that the proposed systematic annou ts will be of 
great value. 


A NEW French bustibl pound has a base of carbonised 
tan or wood bark, and this is mixed with a small quantity of 
aoe lead or spirits of nitees rey a Anda eps ad 
as agglutinative matter. It igni ily, 
continuously in this state. oy still s] by adding a ‘ai 
quantity of wood charcoal dust. It is that neither smoke nor 
odour are perceptible. A small q y burnec in a foot-warmer 
or chafing-pan, with a limited supply of air, will not be entirely 
consumed for about sixteen hours, and during that time will de- 
velope heat enough to warm @ compartment of an ordinary ¢arriage. 
The American Manufacturer, commenting on this, says, ‘‘ The 
dangerous railroad stove may be ded by an improvement on 
some such mode of ing as this. It may be that steam pipes, 
ciel with either live or exhaust steam, and connected by flexible 
indi robber 9s, mah} be much better; but it is certain that 














some gene safety from this source of danger to 
life and p is needed. Pipes for heating have been intro- 
duced into all the passenger railway cars of Alsace and Lorraine. 
The heat can be regulated for each compartment.” 


REFERENCE was.made in this column of page 249 of the present 
volume to the accidents said to attend the methods of decomposing 
water by aid of sodium amalgam. A correspondent recently 
writing in the ific American on the subject, says :—“‘ As I 
have repeated experiment a number of Monee and have had 
poet the same experience in breaking the glass vessel, I at last 

it upon the method of forming an amalgam of the sodium with 
apy oes Se only makes the decomposition of the water 
take p slowly, tnt, ie Gopcrmcing S06 velght 2 Some. 
goer be eonganaseny ben See ne in .at the 
Tree whe ra ‘ increasing the beauty 

water, thus e 

A wire cage may he also employed for confining the 3 and 
such an instrument, furnished with a handle, can be ¢ in our 
stores where i chemical apparatus are so) A tea 
ball, made of wire gauze, and intended to the leaves of the 
tea together in the pot, may also be ito service ; but of 
all the plans proposed I decid: 
will also answer, when thrown into a solution of ammonium 
ride, for forming that remarkable compound which, when seen for 


the first time, excites so much wonder, namely, the ammonium | 5 
amalgam.” ‘ F 


AccorpiIne to H. Biziste, of Bucharest, Roumanian amber 
differs totally from the German amber found on the shores of the 
Baltic Sea. Both are the fossil resins of antediluvian trees, and 
agree in chemical composition, but differ in colour. German 
amber is found only of light colours—yellow, white, and pink— 
while Roumanian amber is red, pink, brown, blue, green, and 
black. These colours are frequently found mixed in a single piece, 
and we also have lumps with silver-coloured veins and gold specks. 
On account of this variety of colours, the Roumanian amber is 
highly esteemed, and the darker and more beautiful pieces are 
more costly than yellow amber, especially as they are more rare. 
German amber is found in the sea or in alluvial earth; the Rou- 
manian amber is only found in mountainous places and highlands, 
where it is sought and dug out by the peasants. The collection of 
amber languishes, or, more, properly speaking, is never conducted 
in a rational manner, The peasants, being ignorant and led only 
by instinct, dig here and there, wherever they guess that amber is 
to be found. Formerly, this amber was found in larger quantities, 
and also in much larger. pieces than at present. Biziste is of the 
opinion that if the search for amber and its collection should be 
carried on in a scientific manner by competent judges, it would 
prove remunerative. At the Vienna Exhibition, Biziste took a 
diploma for a beautiful collection of cigar holders, ornaments, &c,, 
made of black amber. 


Two more instances of unexpected decomposition, accompanied 
with some degree of violence, have lately been brought to the 
notice of the Scientific American. The first happened with iodide 
of strychnia : a bottle, in which some of the salt had been long 
kept, was held near the fire, to warm the glass and loosen the 
stopper. An explosion suddenly occurred, scattering the glass 
and badly wounding the hand; The other accident was related by 
Mr. B. F. McIntyre, at a' meeting of the Alumni Association of 
the New York College of Pharmacy. On distilling essential oil of 
bitter almonds over nitrate of silver, to free it from prussic acid, 
toward the end of the operation the material in the retort violently 
exploded, breaking all the glass apparatus in the proximity, but 
doing no further damage. Neither explosion can be very easily 
explained ; in fact, few explosions can, except in a general way. 
In regard to the iodide of strychnia, it is supposed that the substi- 
tution compound had formed, on decomposition, somé iodide of 
nitrogen, in a somewhat similar manner to the production of that 
substance when iodine is treated with an excess of amrhonia. As 
to the reaction which occurred between oil of bitter almonds and 
argentic nitrate, it may be said not to be altogether extraordinary, 
as the silver is known to readily form explosive compounds with a 
number.of organic substances. The only wonder is that no men- 
tion has been made of it before this time, for the rectification of 
th tial oi over nitrate of silver is not an unfrequent opera- 
tion, while itseldom happens that ‘one has occasion to heat old 
iodide of stryelinia. —— 

Our yearly export of salt is from 200,000 to 250,000 tons, and 
our production of this material might if necessary be largely 
increased, Some time since, whilst boring near Middlesbrough, in 
the expectation of meeting with the coal measures, rock salt was 
met with at a depth.of 1800ft. At the Moira Colliery, near Ashby- 
de-la-Zouch, in Leicestershire, at a depth of 593ft., salt water 
trickles down from the fissures where the coal is being worked. 
The brine is taken to Ashby for rheumatic and other complaints. 
Salt is most largely found either in or upon the new red sandstone 
formations, being anya due to the. evaporation of the water 
from inland salt lakes or parts of the sea wholly or partly severed 
from the ocean, the evaporation causing the deposit of the salt 
held in solution by the sea. Writing more recently on the subject 
of the great European salt deposits, Mr. T. Ward propounds a 
rather different theory. He considers that the salt Keppel owe 
their origin entirely to the elevation of the mountain chains with 
which they are so intimately connected, during which small 
valleys and ravines would be cut off from connection with the sea 
by ridges of land, and would form salt lakes and lagoons. Cheshire is 
still the main source from which we draw our supplies, and export 
to the United States, Russia, and other countries. There are the 
red rocks showing saliferous marl, with thin beds of limestone, and 
then 200ft. of rock salt. In Worcestershire, at Droitwich and 


Stoke Prior, the salt is made from brinealone. A large proportion | him 


of that made at Northwich, Middlewich, and Winsford, in 
Cheshire, is sent down the River Weever, the quantity in 1867 
having been 772,175 tons, and in 1866 it had increased to 1,118,991 
tons, During the last twenty years, however, the increase in the 
orcas ak has been of a most marked character, whilst the price 


as gone down very much. | In 1855 the salt raised in the kingdom’ 


was 1,094,770 tons, the average price at the works being about 24s. 

x ton. In 1875 there were raised 2,316,644 tons of salt, the price 

ing barely 14s. 6d. per’ ton. The value of the salt exported in 
1855 was £347,714, and in 1875 it was only £172,05:, when our 
exports were 916,468 tons, or nearly as much as the entire produce 
of the kingdom in the former year, Our principal customers in- 
clude the United States, British India, British North America, 
and Russia, 
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By a” MISCELLANEA. 

* THE Local Government Board has sanctioned the scheme of the 
Walsall Corporation for town improvements under the Artisans 
‘and Labourers Dwellings Act. 

A Mk, Hitt has just obtained a verdict in the Wolverhampton 
County-court for £21 and costs, for damage done to his premises 
by a boiler explosion at the works of Messrs, East, of Bradley, on 

h 8th, 1876, 

Messrs. E, Bayiix anp Co., chain manufacturers, of Stour- 
bridge, have completed and dispatched, perhaps, the largest chain 
ever manufactured in that district in one piece. It wasa “ three- 


quarter” chain nearly a mile in length, and about twelve tons in 


weight. 


A CANADIAN firm are endeavouring to get an order filed in 
Charlestown, West Virginia, for 2,000,000ft. of sawed lumber, to 
be used for lock gates of the Welland car The order was sent 
South on acccunt of the great dimensions of some of the pieces, 
there being no trees sufficiently large for the purpose in Canada. 

THE scheme for supplying Simla with water from the springs at 
Mahasoo has received the sanction of Government, and the 
necessary public works surveys are already being made. This 
project will entail the laying down of iron piping for a distance of 
over fourteen miles, and as several hill ri have to be crossed, 
the expenditure will amount to a considerable sum. 

Pror. Loomis, of Washington, who has closely studied electrical 
phenomena, elaims to have communicated with an assistant twelve 
— an th mye of an Praag § an The current was 
reac y flying kites a certain height at each point, the stri 
used being copper wire. When both Kites had afeainea seme 
altitudes or the same current, messages were sent and received at 
the distance mentioned by an instrument at the ground end of the 
be the only connection being the atmospheric current between 

ites, 


Art the car wheel foundry of the Pennsylvania Railroad Company 
in Altoona, says the Johnstown Tribune, large quantities of worn- 
out steel rails are used in the manufacture of chilled car wheels. 
The rails are sheared into convenient lengths, and are charged into 
the melting cupolas with pig iron, in a a proportioned to 
the varying qualities of the pig. Irons 
car wheels, owning to their non-chilling properties, are thus 
rendered valuable for the purpose, and more uniform results are 
obtained than from pig iron alone. 

WE have received some specimens of the blue vitrified paving 
and building bricks manufactured by Mr. J. Hamslett, of W. est 
Bromwich. These bricks are made by special machinery, and are 
‘| produced of excessive hardness and unusually clean finish, their 

ce being more that of a very clean iron casting than of a 
and this is re or 2 esa in the paving bricks, divided on 
the surface into eight sm: uares by V es, Some of these 
“* terra-metallic ” bricks San taen tested = Mr. D. Kirkaldy, and 
found to offer a resistance to crushing of from 8582 Ib. to 10,185 lb. 
per square inch, 

AssumMING £6 2s. per registered ton to be a fair average value 
for all the vessels registered in Canada, including new and old 
sailing vessels and expensive passenger steamers, it would give a 
total value of about £7,565,360 sterling. The number of new 
vessels which were built and registered in the Dominion during the 
year 1876, was 420, measuring 130,901 tons, which shows a failing 
off of about 20,000 tons, as compared with the previous year. 
Estimating the average value of the new vessels built at £9 per 
ton, it would give a total value of the new tonnage built in Canada, 
during last year, of about £1,178,109 sterling. 

THE Cunard mail steamship China reports from New York that 
on the 30th of April she was signalled by the steamer Sidonian, 
bound from New York for Bristol, England. The Sidonian was 
disabled, and required a surgeon, her boilers having exploded on 
the 29th ult., killing the captain, two engineers, three firemen, 
and injuring the cook. The remainder of the le on board 
were well, and required no further assistance, surgeon of the 
China, who went on board the Sidonian, reports that- he found 
Captain Edwards, Mr. Gray, first engineer, Mr. Milken, second 
engineer, and three firemen dead from the effects of the injuries 
they received. The explosion occurred while the machinery was 
being repaired. The Sidonian proceeded under sail, and was 
expected to reach her destination in a fortnight. 


Some American manufacturers have introduced a new method of 
packing their planished sheet iron for shipment to great distances, 
as well as for storing large quantities. It consists of a large sheet 
of common iron turned up around the edges like’a large bake pan, 
which is done in a heavy iron press made for the purpose, in sizes 
to fit the sheets to be packed. Into this the required number of 
sheets are placed, and on this is fitted a substantial inch board 
covering ; the package is then placed under a press, which forces 
the whole down into the pan until the edges are brought up over 
the board, when it is strongly nailed to the wood—making a firm, 
neat and tight package, that can be easily handled, and cannot fail 
to preserve the finished sheets in good condition for a long time, 
even under exposure that would ruin the iron in the old style of 
packing. 

A CRIMENAL lately gave to a reporter of the New York Herald 
the following mode of introducing powder within a safe for the 
purpose of ing open the doors. ‘‘ What tools did you use in 
drilling the holes?” asked the reporter. ‘‘Good cracksmen don’t 
use tools,” answered the burglar. ‘‘ Ill show you how to blow 
open any safe in New York without any tools. Just take me to 
a safe.” There happened to be a safe in Judge Kilbreth’s private 
room, and the writer acquainted the magistrate with the prisoner’s 
proposal, ‘“‘By all means,” said he, *‘let us learn;” and in a 
moment the room was filled with spectators. The prisoner knelt 
beside the safe, which was locked. ‘‘ Look,” said he, ‘‘at this 
door. It fits so tightly that no instrument can be introduced in 
the cracks and powder cannot be inserted. Sofarso good. The 
burglar,” continued he, “‘simply sticks putty all along the cracks 
except in two places, one at the top of the door and ‘one at the 
bottom, where he leaves about an inch of space uncovered by the 
putty. At the lower place he puts a quantity of powder and he 
sucks out the air from the upper place, either by a suction pump, 
which is the, better way, or by his mouth. The vacuum created in 
the safe draws in the powder through the small crack below. The 
entire work does not occupy more than five minutes.” 


AN inquest was held on the 2nd inst. before Mr. Coroner Dean, 
at the Eagle Tavern, Bank Top, Darlington, touching the death 
of William Davidson, 69 years of age, an engineman on the North- 
Eastern Railway, who was killed by the explosion of a boiler at 
the Bank Top Engine Works on Monday, the 30th of April. Mr. 
Haswell, assistant locomotive superintendent, represented the 
North-Eastern Railway Company, and Mr. Clayhills, solicitor, 
4 for the widow and friends of the deceased. Mrs. David- 
‘gon, widow of the deceased, stated that he was 69 years of age. 
He had often complained that the boilers were not safe, and that 
he would-not live to tell his own tale. Deceased had a watch on 

at the time*he was killed, but it was all blown to pieces. He 
had been in the North-Eastern Company’s employment about 34 
years, William Walker, labourer, said the boiler that exploded 
had been in.use about 18 years, In that time they had been taken 
out once for repairs, he believed about 1870, After other evidence, 
‘Mr. George Bates, an engineer and boiler inspector, stated that he 
examined the boiler after the explosion. On examining the last 
plate at the bottom back end he found it was corroded the whole 
length, ‘and about 3ft. from the back end it was corroded through 
to a feather edge. Had the boiler been properly examined by 
taking out’a brick at each seam, the corrosion would have been 
discovered. His opinion was that the explosion was caused by the 
sudden generation of steam causing unequal pressure. The jury 
found a verdict of accidental death, but they were of opinion that 
there was gross neglect in the examination of the boilers, 
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THE power required to roll thin iron sheets is very great. It 
has been found on the whole best to drive the rolls direct from 
the end of the crank shaft without gearing. This renders the 
use of a very heavy fiy-wheel imperative. ot Gaalr ows Welln: 

The engine which we illustrate above has been specially; There are five of these engines at the Dallam and Bewsey forges 
designed to drive a 2lin. sheet mill, and may be regarded as a | one driving a plate mill; each of the others a 2lin. double sheet 


the trade. The Pearson and Knowles Company do not claim 
for it any novelty in construction or design. It is simply an 
example of a class built by them for carrying out the direct- 


standard type; that is to say, such an engine with a boiler pres- | mill capable of rolling sheets 4ft. in width and to 30 gauge. | 


sure of 45 ib. may be depended to drive a 2lin. mill at 30 to 35 | The diameter of cylinder is 30in.; stroke 5ft. On the engine 
revolutions per minute, while working on any order known in | crank is keyed the fly-wheel 25ft. 6in. diameter, 


acting principal as applied to the rolling of sheet and plate iron | 
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weighing 60 tons. Directly on to the end of this shaft 
the rolls are coupled, so that a straight line is preserved 
throughout. The engines working upon this arrangement have 
run most satisfactorily, and the plan itself, after many years’ 
| trial, has proved to be quite successful and given the best results, 
| The fly-wheel, we may add, stands in the mill, and is separated 
| from the engine by the engine-house wall, not shown in our 
engraving. The engine is thus preserved from the dust which is 
| always present in a mill, and does much harm to the bearing and 
| sliding surfaces. 








CLOTH CUTTING MACHINES. 
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A VERY ingenious device for cutting cloth for tailors’ purposes, | holding several layers of cloth together when moving them from 
called the Penno cloth cutting machine, was exhibited at Phila-| one table to another, by which the old-fashioned screw 
delphia last year, and is illustrated in the accompanying engraving, | clamps are dispensed with. It consists of a small casting, 
Fiv.1. It consistsof a vertical shaftdriven 
off a counter shaft by a bevel gear 
wheel ; attached to a hollow standard, 
in which this shaft runs, is a horizontal 
jointed arm, carrying at its outer ex- 
tremity a small vertical shaft, which 
is driven by belts arranged as shown 
in the illustration ; this vertical shaft 
drives by bevel wheels a revolving cutter 
four inches in diameter, mounted on a 
small stand and furnished with a handle. 
The radius of the arms is 6ft., and they 
are made of brass tubes, the outer 
length being supported by a spring : 
from the joint; the cutter makes 2000 revolutions per minute, | the fovt being flat and the stem of a triangular section ; 
and with it a skilful operator can cut from twenty to eighty | on the latter slides loosely another flat casting, having a 
layers of cloth, according to the quality of the material, | triangular aperture to fit the stem. The elasticity of the cloth 
and can follow any description of line, either curved or | presses upwards the outer end of the upper arm of the clamp, 
straight. The footplate under the cutter preserves the table | and by doing so, increases the friction on the flat side of the stem 
from injury, and the cutter can be moved over the to such an extent that the arm cannot move. To release the 
of the table within the radius of the arm with the greatest | clamp, the upper arm has to be brought to a horizontal position, 
ease. A revolving emery wheel fixed on one corner of the | when it will slide up the stem. Mr. Albin Warth also exhibited 
table enables the cutter to be sharpened without stopping | two machines for cloth cutting, both in Machinery Hall and the 
the mochine. Mr. Penno has also invented a neat clamp for | UnitedStatesGovernment Building. Thetravelling machine, Fig. 2, 











has an arm running on a little railway, secured to the table, and 
carrying a revolving cutter driven by belting—the power being 
communicated from the countershaft by an endless band which 
surrounds the travelling pulley attached to the arm. The standard 
machine, Fig. 2, has a revolving cutter driven by machinery placed 
underneath the table ; this cutter can revolve on its centre, but 
| cannot travel over the table. 

Considerable difference of opinion appears to exist as to the 
relative merits of Penno’s and Warth’s machines. The former 
| certainly posse:sestheelement of simplicity in mechanical arrange- 
ment, but which machine is the best adapted for the purpose for 
which it is designed can only be decided by tailors. 
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POOLEY’S INTERNATIONAL WEIGHING 
MACHINE. 

In export and import trades it constantly happens that goods 
sold by weight according to one national standard are bought 
according to the standard of another nationality, and in such 
transactions the reduction of weights from one standard to 
another involves serious labour, to say nothing of the risk of 
mistakes. This difficulty has hitherto been met by the double 
and triple steelyard weighing machines manufactured by Messrs. 
Pooley, of Fleet-street, London, who have recently brought out 
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a simple, efficient arrangement, termed an “ International Weigh- 
ing Machine.” It will be seen from the drawing that the gra- 
duated portion of the weighing lever, which is made of brass, is 
triangular in section, and has a hole bored through its length so 
that it may revolve on an axis disposed between the fulerum and 
working centres. Each of the three edges is graduated to a 
distinct scale of weights, and any edge may be turned upward at 
pleasure as the operator may desire to weigh by the particular 
denomination graduated thereon. 
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CONTRACTS OPEN-SKELDERGATE BRIDGE, 


MR. GEORGE GORDON PAGE, M.IC.F., LONDON, ENGINEER. 
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side, a balance bridge and machinery to work it, lodges, and other | may be determined 

Tenders are to be sent in by the 28th inst. to Mr. Joseph | pile head be cut off 
Town Clerk, Guildhall, York. 

During such time as the bridge shall be building, the contractor 


the engineer, and on no account shall the | old stones to be converted, as may be necessary, to the forms 
fore it has been examined by him. Sheet | shown, and all to be well and truly set in cement. 
iles to be of Memel, Gin. thick, the edges sawn true, and to finish The bricks to be used are to be obtained from the old gaol, and 
2in. wide, and driven to the depth shown on drawings, succes- | shall be properly cleaned, these and all new required are to 
shall keep the navigation of the river clear during, and three | sively edge to edge with the necessary guides, so as to insure a | sound, hard, square, and well burnt, and laid in such bond as the 
months after, the construction of the ae g vertical sheet in every case. ach pile to have an approved | engineer may direct ; no joint to exceed din. in thickness, and 
The time allowed for the completion of the works is eighteen | wrought iron chisel shoe with fastenings; the shoe, with the | shall be less if the nature of the bricks will permit, and every 
months from the date of the engineer’s written order to the con- | fastenings, to weigh 171b, At completion of works, portions of | course shall be well grouted. No broken bricks shall be used in 
tractor to commence the works; but in the event of any extra- | the sheet piling are to be cut out to follow lines of stone invert, as | any of the work, except what may be requisite for closing a course, 
frost or continued rain, snow, or floods, which shall be a | shown, the waling at back of these portions is to be removed. | and the work shall be equally good for the interios as the exterior. 
sufficient reason, in the opinion of the engineer, for suspending | The timber walings to be 12in, by 12in., halved and bolted, as | Perform all neces cuttings or labour in connection with the 
the work, the contractor shall be allowed the number of days of | shown, and of the best Memel. The work is to be secured with | brickwork. Turn arches and inverts, as shown. 
unavoidable delay, after which he will be under a penalty of £50 | wrought iron straps, screws, bolts, tie-rods, or such other ironwork | The wrought ironwork is to be of the form and dimensions shown 
r week for each and every week which the works be in hand | as may be necessary, the tie-rods and bolts having the requisite | by the resmge and should any part exceed tha dimensions the 
ond the term so allowed. All the materials used in the work | screws, nuts, plates, and washers; and all ironwork in connection | contractors will not be paid for any excess of weight, and any part 
shall be of the best description of the several kinds, and shall be | with the timber to be protected from corrosion, as herein specified. | of the wrought ironwork which is less than 24 per cent. of the 
ag — vy by the engineer or his assistant before being used. All concrete used oy the work is, unless otherwise ified, | weight due to the specified dimensions will be liable to rejection. 
e contractor is to excavate for all foundations of piers and | to be made with the best Portland cement, and mixed in the fmt All the wrought iron used in the work shall be twice worked exclu- 
abutments, and other works, The excavations are to be as nesr| portion of one yard of cement to seven of good strong clean | sive of hammering after puddling, or, should scrap iron be used, 
the size of the foundations as possible, and before the concrete | gravel, the gual t be carefully selected, so that it contains, as | exclusive of the first heat and hammering of the scrap into slabs, 
brickwork or stonework be commenced the contractor shall call | nearly as possible, pebbles of all sizes, and to have all the sand | The iron of the bolts and holding-down bolts shall be of such 
upon the pe 3 yd to certify that the depth is sufficient to form a | screened out of it, which is of a size suitable for ae pur- | strength that a lin. square bar shall bear a tensile strain of 14 tons 
good and solid foundation, ; their ingredients are to be well and thoroughly mixed in a | without showing a — extension of more than J;in. per 10ft. 
All materials excavated or dredged to be carried to embankment yy state, and then all are to be beaten and worked with a small | of length. The plate iron shall be of a quality equal to Lord 
to form approaches, or to be placed as directed by the engineer, to | quantity of water, in such a manner as to insure their being | Ward’s best plate, fully satisfactory to theengineer. The ironwork 
a distance of average not exceeding 200ft. run. thoroughly amalgamated together, and in this state are to be | may at any time be tested by the engineer or inspecting engineer, 
Any old foundations, piles, or other obstructions are to be re- | tipped into the work from a height of at least 10ft. in such a manner as he may think fit. Any of the plate T or L 
moved if interfering with the works. Portion of the embankment Ri new stone and that obtained from the old gaol shall be | iron which will not bear a tensile strain of 22 tons per square inch 
wall on the Skeldergate side is to be taken down and removed with | selected with great care, so as to be fine grained and uniform in | of sectional area, or which he may otherwise consider unsuitable 
the lus of excavation. uality and colour, and neatly tool-dressed. The landings used in | will be rejected. All necessary machinery, labour, and assistance 
The g piles are to be of baulks of Memel fir in scantlings | the foundations are to be Qin. thick, in sizes not less than about | required for such testing to be found by the contractor without 
of not less than 12in, age for the abutments and piers, and are | 6ft. by 6ft., to be squared to their proper dimensions, and be | extra charge. All the wrought ironwork shall be executed and put 


‘works, 
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; ’ TENDERS are required for the construction of a new bridge , slow, auxi hand engines are to be employed. The ram in no | whole to be put together in the best and most workmanlike 
across the , in the city of York, The site occupies the place | no case to weigh less than 20 cwt., and to be heavier should the | manner, with all necessary slate dowels of approved size, to the 
of the present Ferry between Skeldergate Postern and St. George’s | engineer consider it necessary. They are to be driven down until | beds and joints, or where it is impracticable to fix a dowel with 
Fields facing the castle. The works comprise the construction of | they shall not go more than }in. with ten blows from the ram, double V-grooved joints, run with pebbles and cement. All stone- 
the new bridge, the carriage and foot under bridges on either | falling from a height of 5ft., or such other limit of resistance as | work to be built up in accordance with the detail drawings, the 
f 








to be taken at the s shown on the drawings, but shall be of truly at the joints, and bedded and jointed in cement, | together in the best ible manner, the webs of the girders and 
such ter or less length as shall be determined by the engineer | These are to be new stones entirely, The stone to be used in the | ribs shall be made fairly to abut against the flanges, the rivet holes 
from that may be met with on being driven ; each | construction of the inverts, abutments, piers, walls, bond stones, | of the several pieces connected together shall be circular and made 
pile to be properly shod with an approved bigs y iron pile shoe | bed stones, dowel stones, &c., is to be obtained from the old gaol, | accurately to correspond, and the joints of the main ribs shall be 
and a. * sufficient strength, the shoe, with the fastenings, | as far as it will work into the structure. All other stone req planed and made to bear throughout their entire surface, The 
to 28 The i to be driven with a steam pile-driver, | to complete the work to be Bramley Fall, or some other stone of | rivet holes in the plates and angle irons, which are to be rivetted 
but if the progress with same be in the opinion of the engineer too ‘ equal quality, which must be first approved by the engineer, The up at the contractor’s works, are to be carefully punched so as to 
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avoid any undue distortion or injury to the fibres of the metal, 
and the holes to be then truly rim ont. The lengths are thea 
to be rivetted up, steam rivetting being preferred, and rivets must 
thoroughly fill the holes. The heads of rivets to be countersunk 
where requisite. The bolt holes to be drilled, not punched, where 
the engineer shall consider it necessary to drill them. All bolts 
to be made from one piece. The screws for the bolts and nuts to 
be clean and accurately cut, and all the lfin. bolts for attaching 
to skewbacks to be turned. The rivets and bolts shall be made of 
iron of the best quality of rivet iron, and shall be made accurately 
to fit their respective boty All the bolts shall be coated with 
boiled linseed oil put on hot. The face of the large curved ribs of 
centre span, coming in contact with the cast iron skewbacks, are 
to be truly planed. The balance bridge, with its gearing, is to be 
temporarily fitted up at the contractor's premises, and the whole 
is to be made to work and balance.properly, and to be tested and 
proved before it leaves the contractor’s premises. All wrought 
ironwork shal} be painted with two coats of Torbay oxide paint 
before leaving the contractor’s works, 

The whole of the castings are to be run from the cupola, and are 
to be cast with a head of not less than 5ft., and are to be of such 
mixture as the engi shall approve after trials made by him at 
the expense of the contractors for that purpose, and are to be 
clean, sound, and perfect castings. They shall be coated with 
linseed oil, put on hot, which, when coated, shall form a hard 
varnish on the surface. They shall be then painted with two coats 
of Torbay oxide paint before being removed from the workshops. 
Test bars, 5ft. 6in. long and lin. deep, shall be cast from the same 
melting of which the castings are made, and shall be proved 
with a bearing of 4ft. 6in., supported at both ends, and should 
any bar break with less than 560 Ib. per square inch of section 
applied at the centre, it shall subject the castings of that melting 








to rejection. 

Provide for payment to a facturer, ted or approved 
by the engineer for shafting, plummer blocks, and gearing com- 
plete, for working the balance bridge to be supplied, and fixed, 
and painted by him, the sum of . Allow for use of all 
requisite plant, &c., required by the manufacturer, and for 
all necessary attendance upon cutting away for, and making good 
after him. 

Cover the wrought iron joists with a flooring of corrugated iron 
yin, thick, of the best quality, lapped 2in., cut to sizes of about 
7ft. by 6ft., and firmly rivetted at the joints and secured to the 
wrought iron joists with gin. hook bolts (No. 2448 im all). Lay a 
concrete foundation, part average 4in. —_ average 12in. thick 
as shown, on the corrugated iron, piers, abutments, consisting 
of six parts clean river ballast or s pit gravel, and one part of 
Portland cement, upon this a layer of artificial asphalte composed 
of pitch, tar, gravel, and lime }in. thick; upon this red pine blocks 
Sin. deep, 3in. wide, and Yin. long (no sap wood), laid across the 
roadway with spaces bet the in width, these 
spaces to be run in with approved hot asphalte for 2in. of their 
depth, the asphalte at the same time ing into two auger- 
holes fin. diameter, fin. deep, made in one side of each block, 
thus keying the blocks to the bed. The —— of the 
spaces to be closely filled with a strong rough lime grout, and the 
surface to be indurated with a layer of gravel, which is to remain 
for about a week or ten days after the road be opened to traffic. 
The blocks to be laid with the camber as shown on drawings. The 
footway on each side to be paved with Val de Travers asphalte lin. 
thick, to be laid to falls by the workmen of the asphalte company. 
Lay longitudinal sleepers 18in. by 7in., consisting of two baulks of 
Memel fir creosoted, each 9in. by Gin, with jin. through bolts 6ft. 
apart, and next pavements 12in. by Gin., bedded on mortar, 
ends to butt joint. Iron plates to be jin. thick, of wrought 
iron, 18in. and 12in. wide respectively, fixed to sleepers with }in. 
diameter wood screws 2hin. long, 18in. apart, as shown. The 
plates to butt joint, and be secured with a fish-plate 6in. by jin., 
screwed asdetail. Bed asphalted felt packing under the fish-plates, 
The roadway and footways of balance bridge to be laid with 3in. 
rough deal floor in {%in. widths, creosoted, to be laid diagonally 
across girders, &c., in the manner shown by section, and packed 
up, as shown, with Gin. by 3in., and 12in. by 4in. fir for creosoted 

kings. The packing to be held down with No. 48 jin. hook 

ts, as shown, and the flooring with No. 960 ditto. Let in the 
heads of bolts, rivets, &c., to the woodwork, as necessary. Lay 
the roadway with “in. rough Stettin oak flooring in 6in. widths, 
edges shot and V-jointed, iron dowelled, and edge nailed to the 
under floor. Lay the footways with similar oak flooring, but 2in. 
thick. The 18in. tram plates to be continued over the balance 
bridge, to be laid with fish-plates, screws, &c., as last described. 
The 12in. tram plates are, over the balance bridge, to be replaced 
by 12in. by 2in. by jin. wrought L-iron curbs, fixed similarly to 
the tram plates. At sides of asphalte footways put cast iron 
curbs as detail, fixed with jin. hook bolts (No. 320), and 3in. by 
Zin. coach screws (No. 320), in manner shown. At joint of balance 
bridge, nearest the abutment, put l2in. by Sin. Stettin oak 
curb splayed off, and to this bolt 7in. by 4in. by in. T-iron, bolted 
through with lin. screw bolts, the top let in flush to the oak, and 
screwed down t# same with No. 32 hin. by 24in. wood screws, the 
heads countersuuk. The curb to the other joint of balance bridge 








to be as detail. Four cast iron catch pits, size average 2ft. Gin. by 
2ft. by 7in., with outlet and hinged grating to each—weighing 
average 3 cwt. each—to be put where shown, to receive water from 


trams, and Gin. glazed stoneware socket-jointed drain pipes jointed 
with cement, to be put to carry water through face of abutment, 
as shown. 








HENRY BELL. 

We are indebted to Mr. Samuel Timmins, F\S.A., of 
Birmingham, for the loan of an exceedingly interesting 
letter from Henry bell; the originator of ‘the “Comet-”’ 
steamboat, which we print verbatim, preserving all the 
errors of orthography ‘and syntax. It is indeed” an 
“ ungramatick seral,” and has. taken some hours to.de- 
cipher.. We are even now | uncertain about some: ‘of 
the words. We give a fae-simile of the conelu- 
sion of the letter, from which it ‘will be seen’ that‘the 
handwriting*is none of the clearest, and, as the ink is 
faded, it is possible that we have fallen into a mistake 
here and.there. From internal evidence the letter was 
written in 1824, and was apparently addressed to the 
proprietor of a Manchester newspaper. Mr. Timmins states 
that, to the best of his belief, it has never been printed. It 
is, at all events, quite certain that the actual letter has 
never been through the printer’s hands. There are a few 
pencil notes in the earlier part, as if some person had 
endeavoured to “lick it into shape.” The attempt, how- 
ever, appears to have been given up after the ‘first half- 
page. 

Mr. WILLIE, 

S1z,—I had a call from one of your [Mr. Wild’s (in pencil}] partners 
two days ago informing me that you wished a short account of my 
first outsett with steam boats. I supose you mean in this country, 
for I claim the merrits of being the person that put them first in 
operation in this or any other country, which fact canot he denayed 
me. I refer you for a more partickular account to the fifth Report 
of the Honourable House of Commons,.a select coraittee of that 
House apointed to inquire into the nater of steam boat navega- 
tion, in which you will see what credit they give me. 

To give you a full account of my first adventors in steam’ boat 
navigation on water and land, for ther I alsaw claim the’ right’of 
be the person that sett Lackale [*] ingen to be of youse {use?] on 
jand, and ther is a number of them on the coal works at New 


ju 


castel. I alsaw mead one steam carrage for to ply on a comen turn- 
pick road, and did well, hut it was high. presser ingen, which ther 
is a bill passed-the house of Parliament against such for the safety 
of the lives, which put a stope to my furder exershions on land 
— on comen turnpick roads and is very proper, fora grate 
deal depended on servents in high presser ingens. But if it wer 
not for the risk that atends high presser ingens, they could be mead 
to travel on comen roads at the rate of 9 mile per hour on good 
ordinar roads—even uphill roads. 

But lett me turn your atenshion to the progress of steam boats in 
Scotland since the first comensment. In 1811 I built the Comet 
and plyed her between Glasgow and Greenock, 1812, but the 

reediges [prejudice] was so grate against steam boat navigation 
CS the hue and cry of the fly-boats pepel and coach contractors, 
that for the first six months very few wold venture their preshious 
lives in her; but in course of the winter season, as she plyed all 
year, she begun to gain creadit as the pepel was carried the 24 
milesas quickly as by the coaches, and at 2 thirds less value, beside be 
warm and comfortable but even after all, that year I was a con- 
sidble losser. 2 year I made her a janting boat all over the 
costs of England Arlen [Ireland] and Scottland to show the publick 
the advantage and youility [utility] of steam boat navigation to the 
other moad of sailing. Frend, I have don what no Emper, King, 
Prince, or Admiral, General ever could daw. I can mack veshals 
go against both wind and tyde, what no man could daw befor. I 
erecked several other steam boats and ed up the most part of 
all the difrent stashions whair yore plys in Scotland and 
all this singel-handed and Arland [Ireland] as por- 
tions, and sold the first steam boat that went to London 
or rather the river Thems. I allsaw sold the first steam 
boat that went to France. The Comet was lost in the 1820, 
December the 15, at the mouth of the grate Dallishmore [?], 
on the west coast-of Scottland, hands and passengers all saved, and 
in the 1821, the 9 day of September, I gatt m: steam boat 
brunt down to the watter ege on a Sunday mo: laying at anker, 
which non of the two was insured, therefor my loss was upwards 
of £3000, beside I was brought to a grate loss in open up all the 
difrent grounds singel-handed without. As soon asit was seen to 
pay, that large and powerful companys imbarked in steam boat 
speklations with larger boats and grate power, so as they could go 
quicker and of course your humbel servant and his small boats 
was left behind, for the publick daws not give a farding for no 
man, whatever he has done for them, if any other comes forward 
with anything new, it is novel at the time, althaw their comforts is 

rhaps not so good, which I have seen, but one grate comfort I 

old, that the publick is indetted to me and I am not indetted to 
them, for I can bold say that I have don more for the general good 
0 ind and the country at large than any Admiral or General 
ever did, who receives their penshion, honners, and tytels where I 
am left alone without ather, but if I had studied politix instead 
of so much machineikisms I this day might ben a man of the 
warld, as whair I have lost my purse I may as well loss my brains 
allsaw, for the world knows me not naw, but ther is a few about 
your good toun of Manchester, such as Sir Robert Peel and a few 
others who is indetted to my exershions for the grate fortunes 
they have mead. I was prosecuted by the laws of my contrey for 
three difrent patents holders. First, horsontal silinders for print- 
ing ladys’ garments, and alsaw horsohtal silinders for drying cloth 
by steam, and steamboats. All the three I was prosecuted by the 
three diffrent patent-holders and was examind after a fair prosses 
[process] by the laws of my country that I had the unduted right 
prayer [prior] to any of the pateentees. Yeat, althaw I came of 
victauris [victorious] I had my aun expences to pay. By those 
meshens Sir Robert Peel and others on the printing grounds mead 
ther fourtens. 


Ihaveinmy day donagrate many public worksin Scotlandanda few 
in other contreys which will testify that I once was a liven mechine, 
but naw [have allmost served my day and generation, as my suplayis 
naw getten small, my steam is getten weaker, at last I must 
yeald to the grater powers that be. I have ben this six months 
laid up in dock under repairs and when the head carptner give the 
order that all is right, I may be once more lanched aflott into the 
world to view my frends at London as I intend to aplay inshawing 
sasson [ensuing session] to parlement, Imean the House of Comens, 
to see if ther is any pow’r of gratitud in them to recompence me 
for the good that I have done for the Nation at large. They naw 
see the great yeuility [utility] that steam veshals is come to, and 
they ar only in their infency by what they will be, for in a few 
years the whole costing trad will be carred on by the pow’r of steam; 
the steam veshals that both carries goods and passanges will be the 
best paying veshals, as they sutt all the purpose of comerse. 

I put no dout, my frend, but yaw med in England, wher monay 
is so plenty, that a joint stock company could be raised to build 
taw [two] steam veshals for to carrie out passangers and persals 
[parcels] to the East Indies. I wald recomend the veshals to be 
about four hundred tons burden. My rason for taw [two] vessels 
is the one to leve London when the other leves Madrass, and the 
| course I wold recomend to ply is straight up the Medranen and 
then to cross the nearrow neack of land to the head of the Red 
Sea to meat the steam veshall, then prosede to Madrass, which 
voyage could be performed in 35 days, including four day on the 
jurney for taken fresh provisions, water, &c.,in. Ther never was 
a better opertunity of making agreement with Don [’] of Agept 
to mack a rail road across the neck of land than at this present 
time, and to secure it in all time commin ; and it wold be the best 
means of sivelisen all that line of country along wher the steam 
veshals passes, The intercourse with those pepale wold be so offen 
that in a very short time we wold be the best of friends, for what 


brought best about by intercourse with one another. For exampel, 
I will venter to aferm that history dousnot afordsoraped improve- 
ment in comers and sivelation as is been don by steam veshals. 
For exampil, in one veshal the Empers, Kings,.Princes, Deuks, 
Arles, and nights all travel along with the comon persons, every 
one admiring the maners, langeshes, customis of each other, .and 
not oné word of discord is heard in all the mixed multitude... It 
may be trauly said it is a gatherin’ in of the Nations to harmonize 
with one another in love, yeunity, peass, and concord, 


England, Arlen (Ireland), Continent, West Indies, America, and 
Rusha. Ther is ben 95 steam ‘veshals which will average about 
£4000 each—sunk capital is £380,000, Of that number ther is 40 
sold of the river Clyde that was finished ther. Ther is last year 
(1823) no less than 55 steam veshals plying in Scotland; 32 of 
them plys out and in the river Clyde. Suposed each of this 55 
employs 550 men, at ten men to each veshal, in average at 30s. per 
week including captain, stuards, for 39 weeks, }’s of a year, will 
amount to a itiam (item) of 


£32,175 
Each averagin 4 tons of coals per day for 39 weeks 











in the year at 128.6d. .. i... 0. «. ., §, 2896 6 
The number of tons of coals consumed in Scotland 
is 57,480 tons last year and another itiam (item) 65 0 
is harbour dues is upwards, last year, (1823) 500 9 
FAG | 0d cme [ees wetaed oxi os omy [ist we 
Out of that sum the Glasgow Harbour dues was 
£3306 17, 8. for steam boats alone. 
Ten per sent on 55 steam boats at 4000 cach 22,000 
This is as near the expenditer asI can estimate .. 89,681 6 0 
Of course — income must be the some, after 
including the upholding, of one tenth part of 
original coast, which is on 55 boats £176,000 of (#000 9 0 
BLOCK 12, BOOMENG.. 00 . bet soa.s 06, reir ee nd 
ash paid out each year is’: ** £08,681 
6 
oe 
ig each passenger ds.\ a head, mt. by 5,/the,/) . 
number of passengers is 24 o0)) o«[} exp co elveey [[/488)150 





This shows you the eomeress foommerce] by steam navigation 


which the publick is indeted to your most obdt, and humbel 
serviant , ‘ 
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Siz,—I hope you and the Editer will excuse my ungramatick 
scrals and if you take nattis of it in his papper send me one. 

[If Henry Bell did not prosper in life it was not from 
any lack of self-assertion, for his letter must certainly 
be regarded as a very boastful production. We are unable 
to explain his allusion to the three patents for the infringe- 
ment of which he appears to say that he was proceeded 
against. Perhaps some of our readers may be able to 
clear the matter up. It is difficult to say how far the 
suggestion of the overland route to India was original, as 
Lieutenant Waghorn was just beginning to ventilate his 
scheme about the period when Bell wrote the above letter. 
The idea of a shipload of “ Empers, Kings, Princes, Deuks, 
Arles, and [K nights,’ and ‘‘comon persons, everyone 
admiring the maners, langeshes, (and) customs of each 
other, and not one word of discord is heard in all the 
mixed multitude” is extremely amusing. We have not 
yet heard that it has had the effect of promoting “ unity, 
peace, and concord,” which by the way, is a quotation 
from the sai and probably shows that Bell was an 
Episcopalian. We may add that Bell’s share in the intro- 
duction of steam navigation appears to be that he was the 
first to run a steamship as a commercial speculation. 
Whether the above letter makes out his claim to be any- 
thing more we leave our readers to judge. 








A History or Deep Borina, oR EARTH BORING, AS PRACTISED 
- _, oF bining Beis the last monthly meeting of the itead 
n o eers, an ——t paper Was su tec 
‘* On the History of Deep Boring, or Earth Boring, as Practised on 
the Continent,” by Mr. J. Clark Jefferson, A.R.S.M., formerly 
student at the Clausthal Mining Academy, North Germany. The 
writer observed that in bringing under the notice of the members 
of the Institute a short history of deep boring, or earth boring, 
which had been, and was still, carried on on the Continent, he 
believed he should be able to point out many inventions and 
arrangements which were quite new, and not unworthy of the 
attention of most of the members. The out of the coal 
measures in this country, the comparatively small depth and level 
character of the coal seams, has hitherto not ede such great 
claims on the art of boring as on the Continent, where lying mostly 
under newer formations and at greater inclinations, necessitated 
deep borings previous to the t of sinking operations. 
Lately, however, in this country they had witnessed the searching 
for coal under formations newer than containing the coal measures. 
The Wealden borings in Sussex were, perhaps, the most notable 
examples, The fact of part of the nen coal-fields dipping 
eastward naturally led to the question whether there would not 
be some probability of finding coal in the centre of Lincolnshire if 
borings were carried on sufficiently deep. Indeed, the deeper the 
coal seams lie, the greater will be the need of careful boring to 
aseertain their depth and character, and it might be that at some 
future date it d be the lot of some of the members of that 
Institute to search in a more easterly direction for fresh deposits 
to supply the exhaustion of seams in the centre of the coal 
measures in West and South Yorkshire. Although he should 
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I for your. frend give you an account of ‘the number of steam | 


boats built in Seottland and what of these is:ben sold out of it to | ments consist of two long side links which are ‘held ‘ togeth 








endeavour to deal with the subject as much as possible in an 
historical manner, he should consider it under the following heads: 
First, the borer or boring apparatus ; second, the surface arrange- 
ments; and, ly, the removal of the hindrances occurring during 
boring, including the lining of bore holes. The first mention of 
the art of boring was in a book published by Mr. C, T. Delius, in 
Vienna, in 1770, in which they had only the mere mention of earth- 
boring. It was pretty generally sta that the art of boring was 
invented by the Chinese, and was introduced from China into 
Europe by Jobard, Boring may be carried on in two ways, cither 
with the use of rigid rods or witha rope. Until the invention of the 
diamond rock drill, boring seldom took place in the popular sense 
of the term, except for small depths in soft strata. The writer 
went on to point out at great length the various methods of 
boring, together with the apparatus used on the Continent. He 
remarked that the process of boring as usually earried on con- 
sisted of essentially two distinct —s- First, for raising and 
the letting fall of some heavy tool into the bottom of the bore hole, 
cutting up and breaking the rock into small pieces; and, secondly, 
in raising the débris or sludge from the bottom of the bore hole. 
Mr. Jefferson went on to point outthat the rope and windlass which 
were first known and used on the Continent are essentially, the 
same as those used in this country. The use of the boring lever is 


makes barbrous nations but the want of sivelation, and that is | not, however, so common. in this country as on. the Contin 


ent, 
| where all deep borings are generally carried on by ‘its aid, In 


speaking of the bore or boring apparatus, including the shaft roda, 
which were sometimes made of iron and sometimes of wood, ‘he 
said their breakage, especially at the screw joints, was a thing of 
constant occurrence in deep holes. Rigidity and lightness 

required, the use of wooden rods was frequently adopted they 
bemg found ‘to answer much better when the bore hole is full of 
water. As ‘far back ‘as° the 17th century wooden rods’ had 
doubtless. been used’ in Russia and Germany. In 1840’ Herr 
Kind invented the lengthening screw which has entirely super- 
seded’ the use of the chain in deep borings. The arrange 


at'the top by a sort of pin, the nuts screwing on at the out 
side the li In ‘the Me 1831 borings were commenced ‘at 
Neusalswerk, in Westphalia, for salt, Herr B. Von. Ocyn- 


| hausin being director of the trials. In 1834, when a depth ‘of 


900ft. had been redched, obstacles proved to be insurmountable, 
although 1300ft. more was required to reach the deposits. Whilst 
things were in that state it occurred to Von Ocynhausin that if 
he could detach the lower part of the’ rods—at least, so much as 
was necessary for an effective blow—he might overcome ‘the 
obstacles. The result of such a thoughtful and rational considera- 
tidn was the invention of a very remarkable instrument, known as 
the sliding shears, or jaws. Kind’s free falling borer, which formed 
an important continental invention in the art of boring, was 
employed for the first time by Herr G. C. Kind, in 1844,’ in 
boring at Mondorf, on the boundary between France and Luxem- 
burgh. The writer then Fuser to explain that the free fall 
ing instrument is composed of two principal parts—viz., the ane 
falling rod and the shears. The free falling rod is provided at the 
upper extremity with a small tongue piece about 2in. long, L 
wide, and 1jin. broad, the bottom part of the rod being 
broad and 14in. wide immediately below the tongue. ' Abont '‘12in. 
lower down two nose pins of steel are inserted, the bottom of'the 
falling rod terminating on a cylindrical portion or neck, to whi 
the lower rods: of the boring chisel can be secured. ‘Refete 
was also made to other inventions, such as those ‘brought out 
Fabian, Zobjel;' and others. The which was @ Vv ets 


one, ‘was listened ‘to with great attention,’ and'at'the 'closé a cbr. 
dial vote ‘of thanks was awarded ‘to the’ fe inportl the ‘able ’ 
e071 fant 9 t 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 





TUBE-PLATE CUTTERS. 

Sin,—It is a number of years since I came out to Australia, and 
during that time I have oftentimes seen your valuable publication. 
It struck me whether a short description of a simple invention of 
mine, of which I send you a drawing, was worthy of. being 
inserted in your valuable paper or not ; if you think it is, you are 
quite at liberty to do so, send you two photographs of a cutter 
that Iinvented, and which I have found very effectual for the 
purpose for which I constructed it, viz., the boring of holes in tube 
plates. I had the tool made whilst I was connected with a com- 

ny of engineers in Melbourne, of which I was managing partner 
oo some time, but at present I am not connected with it or any 
other firm. One photograph represents the cutter in workin; 
order, the other represents the different parts disconnectcd, an 
which I may state are all made of the best cast steel, The spindle 





at the part where the cutter fits on is 14in, di. meter ; the collar Zin. 
diameter ; the part where the drill-point fits in is lin. diameter, 
and the slot is made a little taper so that the drill-point will drive 
in tight, which I find quite sufficient for keeping it in its place. 
The cutter is Jin. diameter, made a shade larger at the cutting 
points, so as to give it a slight clearance, the inside liameter is 
28in., made gin. larger at the back, so as to make it clear itself 
freely ; the same taper will do for the hole in the cutter that fits 
on the spindle. The hole through the cutter and spindle for 
carrying the steel pin is also made taper ; the length of the spindle 
can be made to suit the purpose for which it is intended. I may 
state that the cutters can be made parallel, and the spindle to 
suit, as the 2in. cutters that I made to fit the spindle are parallel. 
The drill point can be dispensed with if necessary, and a common 
drill used instead to make the centre holes. There are also other 
modifications that can be adopted, which will be at once seen b: 
a practical mind. I have never seen or heard of a tool like this 
being used for the purpose described, and that is the reason I send 
it to you, Joun M. Rate, 

42, Raleigh-street, Windsor, Melbourne, Victoria, Australia, 

January 24th, 
RULES, TABLES, AND DATA, 

S1r,—I feel much obliged for your very liberal review of my 
“* Manual” last week, and I would have been very well contented 
to accept it but for some questions of fact raised in your article, 
which I am desirous to rectify. 

In dealing with my table of the properties of saturated steam, 
you disapprove of the use which I have made of thermometrical 
degrees for expressing the quantities of latent heat. I may say 
that thermometric degrees may be conveniently employed to mea- 
sure latent heat, when employed to signify the number of times 
that a quantity of water, equal in weight to the steam, would be 
raised 1 deg. in temperature by the latent heat of the steam. Such 
is the significance which I have attached to it; for the question is 
really one of definition, and I have stated that “‘ the expression of 
the total heat represents units of heat when the weight of the 
steam is 1 lb.,” which is just what Isherwood has set forth. 

Referring to Mr. Isherwood’s table, which you regard as more 
accurate than mine, I may observe that he has employed Regnault’s 
formula for the total heat of steam, which gives a total quantity 
of heat, at 212 deg. Fah., greater by more than half a Fahrenheit 
degree—or shall I say half a unit?—than that which was experi- 
mentally determined by him, whereas I make a correction for this 
variance. Again, I have calculated the density of steam, and 
thence the relative volume, by means of Mr. Brownlee’s formula, 
which is an identical equivalent of Rankine’s, and the results by 
that formula do not differ by more than one-seventh per cent. 
from those deduced in terms of the temperature and the latent 
heat, by means of the mechanical theory of heat, for pressures of 
from 1 lb. to 250 lb, per square inch. Mr. Isherwood employs the 
formulz of Fairbairn and Tate for the relative volume, but in view 
of the extreme delicacy demanded in conducting experiments of 
this nature, I thought it preferable, under the circumstances, to 
base the calculation upon well-established data. I did not include 
in my table a column of pressures in inches of mercury, seeing that 
such a column is of no use in engineering practice; but I may 
point out that I have ineluded such a column in the table for 
pressures below atmospheric pressure, because they are of use in 
engineering practice. 

The method of the template is not available for finding the 
neutral axis of an unsymmetrical section, unless it be shaped to 
the form of the ‘‘ reduced section.” The time required for con- 
structing a template for the purpose would suffice for performing 
the calculation for the centre of gravity ten times over. My 
deductions on the transverse strength of cast iron flanged beams 
are based on the results of experiments on thirty-seven different 
beams, tabulated at page 649 (Manual). In my opinion the table 
contains, on the face of it, ample proof of the independence of the 
absolute transverse strength on the proportion of the upper flange. 
I may add that I have never seen Dr, Robison’s paper in the 
“Encyclopedia Britannica.” Had I ‘‘ adhered” to that paper, I 
would have acknowledged it, In the latter portion of your article 
is given, as mine, a rule for the average pressure of steam ina 
cylinder. There is a mistake here, for I have not given such a 

at all; but I have given a formula, which, no doubt, is rather 
more involved than the common rule which is given in your article; 
but that is because of the element of clearance introduced in the 
formula. Any rule or formula ignoring clearance is misleading. 
Let me add, that the lower portion of the table which you have 
done me the honour to quote is not correctly printed. It should 
run as follows :— 

Compound cylinders, steam jackets, condensing: 





teceiver ‘a -. 18 to 20 
, ieee 2 a SP ee: eon 
Compound cylinders, no jackets, condensing : 
Receiver ote es Teles tc oo [ee er _- 
ey oe | Brisa as 23 


I trust you will print this note in al next number, for the 
authority of THE ENGINEER is powerful. 
London, May 7th, D. K. Crarx, 





; -¥ COMMERCIAL ENGINEERING. 
our correspondent, ‘‘ Experience,” in suggesting that 
fost Eeerien and its accompaniments should be included A the 
training of premium B kane at an engineering establishment, does 
not consider how unlikely it would be for the principals in such 
laces to afford facilities to pupils— who are often changed—to 
ome acquainted with the interior working of their business, 
Speaking from my own stand-point as chief in a large office, and 
having an intimate acquaintance with all the ins and outs of the 
commercial department, I can assert, with some authority, that 
the knowledge to be acquired by a pupil in such a way would be of 
very little service to him. He could only perform the most simple 
duties, the more important being delegated to experienced clerks, 
whilst the very part which it would be his aim to acquire, is only 
confided to one or two in an office whose time is too valuable to be 
spent in teaching pupils, It must be remembered, also, that a 
man who is desirous of pineming a good practical engineer has 
)do in passing through the shops and drawing-office, with- 
out g a fresh apprenticeship to duties so entirely 





different. It takes yas to make a good clerk, and it is only a 
superior clerk who the opportunity of becoming acquainted 
with such commercial details as would have assisted ‘‘ Experience” 
during his Pupilage. 

A good general knowledge of book-keeping could be picked up 
from competent teachers, but to expect large firms to throw open 
their books for the purpose of instructing pupils is expecting that 
for which nothing in the shape of premium would be a sufficient 
remuneration, COMMERCIAL, 





ENGINEERS IN INDIA. 
, Sin,—I have only just had an opportunity of reading your lead- 
ing article on ‘‘ Engineers in India,” published on 9th February; 
and, as I do not belong to their Presidency, I have now seen, for 
the first time, the suppressed memorial of the Bombay civil 
engineers, which suggested your remarks. 

t is true that, to quote your article, ‘‘ the authorities” go on 
their way, and make no sign that they are disposed to attend to 
the pleadings and remonstrances of hard working men who have 
served them for years. But do your English readers understand 
who “the authorities” are who are thus obdurate’? Let it not 
be thought that they are the Government of India, or the high- 
minded, clear-sighted, Royal Engineer officers, who at present 
fill all the highest posts in our department, and whose views 
naturally mould the policy of this Government. No; it is 
beginning to be clearly understood in this country, by all but the 
very junior members of our department, that the legitimate claims 
of civil engineers have no warmer supporters than the Govern- 
ment of India, The obstruction lies in the India-office at West- 
minster. The Government of India has to bear in silence the 
odium of turning a deaf ear to just and temperate memorials, 
because official etiquette forbids it to explain to the memorialists 
how thoroughly it backed up their claims, and how completely 
they have been ignored by the Secretary of State. 

The Indian Government has, I fearlessly say, always had the 
intention to redeem its promises made in 1869, which the Bombay 
memorialists quote. There are difficulties in the way, which are 
best appreciated by those officers, civil or military, who know 
most of the organisation of our department. But vested interests 
can be guarded by a system of personal allowances, and the difii- 
culties are admitted not to be insuperable. But to my mind— 
and I know that most of the senior civil members of the depart- 
ment think with me—the iniquitous leave and pension rules under 
which we have been placed are a more weighty grievance than 
the fact of Royal Engineers being paid more highly than ourselves 
in the same grade. This latter is, after all, a sentimental griev- 
ance ; it hurts our amour propre, and it may be held to be, on the 
part of Government, a blunder—which Talleyrand used to insist 
was worse than acrime. But there is a great deal to be said on 
both sides—although my civilian brethren may receive this admis- 
sion with a scornful Jaugh—and many of us are disposed to make 
our comrades of the Royal Engineer corps heartily welcome to all 
the pay they can get, merely urging that our own disabilities be 
removed, The civil scale of pay is, we think, too low, and should 
be raised, perhaps by a system of annual increments from a 
minimum to a maximum for each grade; but let this be done 
without putting Royal Engineer officers on a Procrustean bed, and 
lopping the more fortunate among them for the mere sake of 
symmetry. 

The practical difficulty is that regimental and departmental 
promotion do not run pari passu—not that the Government has 
set its heart upon paying one servant more than another for doing 
precisely the same work. The feeling of the Government of India 
towards its civil engineers is as cordial as the most touchy among 


us could desire. The traditions of the India-office are dead | 








against us; and all the flowery speeches made at Cooper’s-hill | 


College by the Ministers of the day cannot conceal the fact. But 
the Indian Minister for Public Works, after studying the ques- 


tion for two years, felt it his duty to address the Viceroy in | 
Council in the following words :—‘* We civil engineers may venture | 


to hope that there is a good time coming, and nigh at hand, when 
the India-office will cease to refuse to entertain the just and even 


generous proposals which the Government of India has more than | 


once laid before it.” 

I quote from the Gazette of India, of 24th March last, where Sir 
Andrew Clarke’s statement of public works for 1877-8 is published 
for general information :— 

“Of the officers more directly responsible to Government, I can 


only say that I believe them trustworthy, and in every way well | 
qualified for their position. I am confident that no nation in the 


world possesses a body of more able, conscientious, and honour- 
able workers than are the engineers of India; and, my Lord, I 
should be deceiving myself, and deceiving you, if I did not here 
publicly record my thorough conviction that this body has claims 
to consideration at the hands of the Government and public of 
India. From the nature of its original composition and develop- 
ment, the present organisation does not tend to timely retirement, 
and to such a rapid flow of promotion as is desirable; and it is 
under this condition of things, with remedies deferred, and 
incentives to work withheld, that the man is disheartened 





with a regular service lasting from seven in the morning until 
midnight. : G. P. Harpina. 
Paris, 8th May. 





GAS FURNACES. i 
_ Sir,—Believing that the true method of manufacturing wrought 
iron consists in the use of gas furnaces, and wishing to elicit the 
exact state of the art in England and the best existing furnace, I 
venture to address you again on this subjéct. 

Since writing my last, I have ascertained that the Siemens 
furnaces of the works at Wellington, belonging to Messrs, Nettle- 
fold and Chamberlain, constitute such losses to their owners that 
their poor performances and working have been given, and sworn 
to, as reasons for a diminution in the income tax assessed on those 
works, This fag has been published in the local newspapers. 

As to any differences between the Boetius and the so-called 
Bicheroux furnace, I have inspected the furnaces at Mill- 
wall mentioned by Mr. Boetius, and have also carefully read 
through the specification of M. Bicheroux; I can find no dif- 
ference whatever. It is true that the inlet for the hot air is cut 
up by brickwork into smaller divisions ; but even this is forestalled 
in the Boetius patent, and dividing air into jets has been carried 
out in furnaces working probably before M. Bicheroux was born. 

With regard to Mr. Yates’s letter, it is very interesting and 
valuable. I presume that Mr. Yates, by a ‘‘true” gas furnace, 
means one for which the gas is distilled in a close retort. Is 
this so? 

It would be interesting to know something about the twelve 
furnaces on Mr. William Gorman’s plan at work some years ago at 
the Clydesvale Ironworks, Holytown, N.B.; as also those of 
Messrs. Head, Howatson, Price, and others, about which so much 
was heard some years ago, though now s0 little. 


London, May 3rd. ARTHUR COYTE, 





aor Fe attention has only just now been called to the letter 
signed Arthur Coyte in your issue of the 13thinst., alsoto that of 
Mr. J. F. Boetius in your number of the 27th ult. The writer of 
the former is pleased to call Bicheroux’s system a slight modification 
of Boetius’ furnace, and Mr. Boetius calls it boldly a re-produetion 
of his brother’s invention. When Mr. Boetius called upon me on 
this subject some years ago, I was unfortunately out of town, or I 
should have given him all the information he wants. Anybody 
taking up the specifications of Bicheroux and that of Boetius, 
must agree with me that the two have nothing in common but the 
use of gas and of hot air. Mr. Boetius surely does not claim thé use 
of either as his brother’s inventions. In the specification Mr. 

Boetius really only claims the heating of air in passages constructed 
between the outer walls and the fireplace, a contrivance which waa 
used in puddling and heating furnaces long before the date of 
Boetius’ patent, according to what I have been told by an eminent 
ironmaster of long standing in the North of England. 

I believe Mr. Boetius is quite right in stating that his brother 
built one of his furnaces at Bicheroux’s works in Duisburg.,.He 
might have added that about a dozen were built in Westphalia, 
all of which have been pulled down. I believe there is nota single 
Boetius furnace in operation anywhere, for heating or puddling 
iron. The purchaser of Boetius’ patent was good enough to show 
me, some time ago, the furnaces at Messrs, Johnson’s, Millwall, 
which have been standing for years. This is apparently all Mr, 
Boetius can show, though his patent is dated 1865. 

On the other hand, Bicheroux’s system has been applied to more 
than a hundred furnaces, as steel ingot, crucible, heating, and 
puddling furnaces and boilers. Firms in Westphalia, who formerly 
used Boetius’ furnaces, are now using Bicheroux’s, and they pay 
Messrs. Bicheroux a royalty, though the latter have no patent in 
Germany, a fact which will show that Bicheroux’s system is some- 
thing more than a “slight modification ” of thatof Boetius’. ~All 
these have been built since 1872, or thereabout. As to the results 
obtained from gas puddling furnaces on Bicheroux’s system, T beg 
to refer your readers to a paper read on the 7th January last, by 
M. Baye, manager of the Ougrie Ironworks, near Liege (‘* Revue 
Universelle des Mines,” Xc ), in which he states, that in comparing 
an ordinary puddling furnace with one of Bicheroux’s gas puddling 
furnaces in operation at their works, he found that the consump- 
tion of coal had been reduced from 900 or 1000 kilos to less than 
600 kilos. when puddling white iron. The gas furnace can be 
worked witb small coal, less than jin. in size. The waste of iron 
in the furnace has been reduced from 13 or 15 per cent. to 9 or 10 
percent. There is a great saving in repairs and fire-bers, and more 
work is turned out. 


21, Great St. Helen’s, May 9th. C. HOoLste; 





THE PRESERVATION OF IRON, 
S1r,—In consequence of Mr. J. Carter Ramsden’s letter, pub- 
lished in THE ENGINEER of the 4th of May, I have, at the request 


| of Professor Barff, referred to Mr. Ramsden’s spevification, 


and his energy damped. It may be years before the dis- | 


heartening effect of the prejudicial influences I have noticed 
is fully felt in the morale and discipline of such a zealous 
body of men; but, where the interests of the Government and 


the country, and the very lives, I may say, of the people are | 


dependent on the labours of this section of our Indian community, 
no grievance should be allowed to remain.” 
AvupI ALTERAM PARTEM. 
Central Provinces, India, April 14th. 





SHALL WE EVER REACH THE POLE? 

Sir,—You have dealt so liberally towards me in your review of 
my pamphlet that I have not the conscience to complain. 
Necessarily in a work of so limited dimensions I could only hint at 
a great many important points, and had to wholly overlook as 
many more; but as you consider the small density, 5°67, of the 
earth to be the fatal objection to my hypothesis, I may be allowed 
to say that, so far from this being the case in my opinion, I hope in 
asecond edition of my pamphlet to show that this very fact tells 
most forcibly for my hypothesis, and to use it as an argument to 
demolish the ‘‘ solid earth” school. 

THE AUTHOR OF *‘ SHALL WE EVER REACH THE POLE.” 

May 8th. 





STEAM ON TRAMWAYS. 
Srz,—I have just read your very able remarks on Mr. Rowan’s 
pamphlet, which appear in THE ENGINEER of Friday. Perhaps 
ou would allow me to inform you that Messrs. G. Norman and 
gon are the printers, and not the publishers, of the English trans- 
lation. Copies of the book may be obtained from Messrs. E. and F, 
Spon, of Charing-cross. I should also inform you that the Scandia 
Company, of Denmark, whom I represent in England, are engaged 
in making several cars under-Mr. Rowan’s patent rights. 
Cuas. A. HARRISON, 
9, Victoria-chambers, Westminster, S.W., May 8th. 





PARIS TRAMWAYS. 

Srr,—I was rather surprised to find in your impression of last 
week a letter stating that the steam traction on tramways in 
Paris is not so successful as has been pretended, and that experi- 
ments are now being tried by laying down india-rubber in the rails 
for the sake of obtaining adhesion for theengines. This statement 
really seems too absurd to claim attention, were it not for the 
publicity given to itin your valuable paper. Need I assure you 
that it has not been necessary hitherto to lay india-rubber or any- 
thingelsein the rails forthe purpose of obtaining adhesion? As tothe 
success of the enterprise, I can only say that the report of the 
traffic on Sunday last states that the receipts with twelve engines 
were £120, being at the ratc of £10 per engine for the day; and 
on Monday they were upwards of £80, or £7 per engine per day, 





No. 1059, 1874, the specification of the patent alluded.to in Mr. 
Ramsden’s letter to you. The patent is for ‘‘ An improved method 
or process of and apparatus for sm+Jting. refining, melting.-con- 
verting, or purifying iron and other mineral or metallic substance,” 
and the invention is stated to consist in a pecu iar arrang- ment of 
reverberatory furnaces for smelting, purifying melting, or convert 
ing iron and other mineral or metallic substance by the aid or 
adjunct of the gases arising from the decomposition of water aléng 
with some or one of the volatile hydrocarbons, in conjunction with 
solid carbonaceous fuel. as described in the specification of a former 
patent of Mr, Ramsdeu’s of the 6th of September, 1872, No. 2650. 
I cannot conceive what analogy can possibly exist between Mr. 
Ramsden’s patent for smelting, refining, melting, converting, or 
purifying iron, and Professor Barff’s patent for effecting the pro- 
tection of iron or steel surfaces from rust or corrosion by submitting 
plates or objects of iron or steel to an elevated temperature in 
conjunction with superheated steam or aqueous vapour, so that a 
coating of black oxide of iron may be formed therein. 

As Mr. Ramsden has already had this pointed out to him in 
reply to a communication made by him to Professor Barff, his 
communication to you seems to me to be quite uncalled for. If 
Mr. Ramsden still thinks there is any analogy between his smelting 
process and Professor Barfi’s coating process, why does he not 
apply to the law courts ? J. HENRY JOHN SON. 

47, Lincoln’s-inn-fields, London, W.C., May 10th. 








SocreTy OF ENGINEERS.-—At the last monthly meeting of the 
Society of Engineers, the following gentlemen were balloted for 
and duly elected, viz.,as members: Mr. Frederick J. Rowan, Mr. 
Eugen Keppler, Mr. Edwin Addenbrooke, Mr. Walter H. Thel- 
wall, Mr, Frederic W. Hall ; and Mr. Frederic G. Brown, and Mr. 
Frank Sayers, and Mr, Edward H. Toulmin as associates. 

Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The ordinary monthly meeting was held at the Society of 
Arts on Saturday, May 5th, Mr. Joseph Newton, president, in the 
chair. A testimonial, in the shape of a massive time-piece—made 
for the occasion by Sir John Bennett—was presented by the 
ebairman, on behalf of the Association, to Mr. John Briggs, on his 
retirement from the post of honorary librarian, after twenty-four 
years’ service. Mr. Robert Hedley, of Cubitt Town, read a paper 
on his newly-invented and patented ‘‘Steam Bicycle Locomotive 
for Tramways.” : 

South KENSINGTON MusEuM.—Visitors during the week ending 
May 5th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,541; mercantile marine, building 
materials, and other collections, 1895. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 
2353; mercantile marine, building materials, and other collections, 
166. Total, 15,955. Average of corresponding week in former 
years, 17,902. Total from the opening of the Museum, 16,253,221. 
Patent-office Museum, 3497. Total, from the opening of the 


Museum, free daily, May 12th, 1858, 3,689,594, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 





PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Uater den Linden. 
VIENNA.—Messrs, Gerovp and Co., Booksellers. 
LEIPSIC.—A. TwietmrverR, Bookseller. 
NEW YORK.—Tue Wittmer and 


‘Roorns News ComPAny, 
31, Beekman-street. 





TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
aa intended te Z thi pa 
public, t for insertion in this column, 
cases, be nied by a large envelope legibly directed by the 
voriter to himecl/, but bearing a 2d. postage stamp, in order tha 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions, } 7 

#,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

L OC. (Hitchin).—We are requested to state that Mr, W. B. Lea, Runcorn is 
the maker of the hydraulic engines for organ blowing to which you »¢ferred. 

B. J. B.—You witl be entitled to the certijicate. What its value may be to 
you will depend entirely on the reputation of the contractor's engineer with 
whom you have served your apprenticeship. . ’ ; 

EnQquirer.—There are many books on valve gear. Nothing which will 

recisely Suit you, we fear. Read Richards ‘‘ On the Indicator,” which 
you can obtain from Messrs. Elliott, opticians, Strand, j 

D. P. J. W.—(1) “ Mensuration,” in Weale's series, (2) Ball's ‘* Mechanics ;” 
Tyndall “‘ On Heat as a Mode of Motion (8) Bourne's ‘ Catechism of the 
Steam Engine ;" Forney's “ C ism of the L tive,” 

R. M. (Frankfort).—A common pump will list water any height you please, 
provi lower valve, ov sucker, be not more than 20/ft. above the level of 
the water in the well, and that the bucket works down to within a couple of 
feet of the sucker. For high lifts, however, plunger pumps are better, 
because they are more easily kept tight. ' 

Cotiiery Enorneer.—Horizontal oscillating engines have been tried at sea. 
Messrs. Watt jltted H.M.S. Simoon with engines having four horizontal 
oscillating cylinders 44in. diameter, 2}ft. stroke, nominal power 350-ho se 
power. We believe that these engines were not consi successful, but in 
what respect they failed we are unable to say. 

Z. A.—We your note that the spring in question may be taken to 
form part of the supply of water which, prior to the acts complained of, 
always came down to you as part of the stream, This being so, an inter- 
Serence with your rights as riparian proprietor, by the abstraction of that 
supply, is improper. We assume, of course, that there has been no license 
Sor this. If the interference amount to a clear unrestrained user for twenty 
years, we fear you will not be successful in an attempt to restrain it now. 


SUBSCRIPTIONS. 

Tar Enoureer can be had, by order, from any newsagent in town or country 
at the various ravlway stations ; or it can, f preferred, be supplied direct 
trom the office, on the following terms (paid in advance) :— 

Half-yearly including dowblenumber).. .. .. £0 lds. 64. 
Yearly (including two double numbers).. .. .. £1 98, Od. . 

If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Exoinean is registered for transmission abroad, 

Cloth Cases fur binding Tuk Enurneer Volume, price 2s. 6d, each. 

The following Volumes of THe ENoineEr can be had, price 18s. each—Vols 
8, 5, 10, 14, 21, 24, 25, 26, 88, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
fe rates will receive Tuk ENGINEER ly and post-free. S8ubd- 
pp sak that Office Order must ty bo hads of pr by letter of advice 
to Publisher. Thick Paper Copies may be if preferred, at increased 











Pi Order. — Ai British 
Colum! Bri ‘one ag Capo of God Ho — Eeyet, 
France x only), Germany, tar, India, a alta, 
Natal, Netherlands, New Brunswick, Newfoundland, New fouth Wales, 
New Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via South: 
ampton, £1 lés. 
Remittance by Bill in London.—A Buenos Ayres, France, 
and Algeria, Greece, Ionian Islan orway, Panama, Peru, Russia, 


Singapore, Spain, Sweden, £1 16s. Borneo, and Java, £2 Se. 
ADVERTISEMENTS. 

*_* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and si: s odd lines are 
charged one shilling. The line averages eight When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
our Alternate advertisements will be inserted with ali tical re- 

'y, but regularity cannot be guaranteed in any case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS Cannot BE InszRTED UNLESS DeLivenzp Bxvore SIx 0’CLOCK oN 

‘sunspay Evening in zach Ween. 

*,* Letters relating to advertisements and the lishing department of the 
paper are to be addressed to the Publisher, Mr. ¢ Leopold Riche ; all 
other letters to be addressed to the Editor of Tux Encinggr, 168, Strand. 

b-————-_ 








MEETINGS NEXT! WEEE. 

Tae InetirvTion or Civit Enorngeers.—Tuesday, May 15th, at 8 p.m.: 
“ Water-pressure Machinery,” Part IL, by Sir W. G. Armstrong. 

Kino's Cotiece Enoineerinoe Society.—Friday, May llth: ‘“ Mecha- 
nical Power on Tramways,” by Mr. A. H. Leaf. 

CuemicaL Society.—Thursday, May 17th, at 8 p.m.: ‘On a Slight 
Modifcation of Hofmann’s Vapour Density Apparatus,” by M. M. P. 
Muir and 8. Suguira. ‘Note on the Fluid contained in a Cavity 
Fluorspar,” by J. W. Mallet. “ Examination of Substances by the Lime 
Method,” by J. B. Hannay. ‘“ On the Dehydration of Hydrates,” by W. 


Ramsay. “On Certain Bismuth Compounds,” Part VL, M. M. P. Muir. 
- — of the Luminous and Non-Luminous Flame,” by J. Philippson. 
HE 


ETEOROLOGICAL Society.—Wednesday, May 16th, at 7 p.m.; “‘ An 
improved form of Mercurial Barometer,” by R. E. Power, L.R.C.P., 
F.M.8. ‘The Relation between the Upper and Under Currents of the 
Atmosphere around areas of B tric Depression,” by the Rev. W. 
Clement Ley, M.A., F.M.8. “Contributions to the Meteorology of the 
Pacific, No, 2—the Island of Rapa,” by Robert H. Scott, F.R.8. 
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CRAMPED MARINE ENGINES. 

Ir is not easy to re the present position of naval 
mechanical en, arsine ith complacency. Indeed, there 
are aspects of the subject which are a little alarming. 
Scarcely a day passes without bringing with it news of the 
breaking down of the machinery of another of her 
Majesty’s ships of war, The story of the Tourmaline is 
but a couple of weeks old, and it was announced on 
Wednesday morning that the engines of a sister ship— 
the Turquoise—have heen disabled by a defect in the 
crank shaft of such a nature that the Government have 
told the makers of the engines that they must put in a new 
shaft at their own expense. As to the failure of boilers it 
is unnecessary to s Corrosion has so far proved to 
be an incurable evil; and the rapid deterioration of steam 
generators must, we suppose, be regarded as an inevitable 
accompaniment of their use at sea. It is too soon, how- 
ever, to give up engines as hopeless: it is none the less 
certain that the necessity for a radical change of some 
kind in their design is clearly indicated by the progress of 
events, But before anything can be done worth doing 
in this direction, it is desirable that the true cause 
of the incessant breaking down of the marine engines 
of our navy should be clearly ascertained. In the 
absence of accurate information on this point energies may 


be wasted, and valuable time lost. It might be worth 
while to appoint a really competent committee to commu- 
nicate with engineers of experience and take their opinions 
on the subject. The objection to such a course lies in the 
difficulty of obtaining a working committee which would 
be quite impartial and yet an accurate perception 
of the difficulties which attend the fitting of our men-of- 
war with adequate engine power. As the case stands at 
present, the makers of naval engines assert that their 
machinery breaks down because it is not big enough for 
the duty im upon it; that engine rooms are too 
small, and that the engines must be cramped in conse- 
quence ; and that, added to this, the engineers who are 
put in charge are not competent to manage machinery 
which can only be kept right by great skill aud vigilance. 
There is not too much unity, however, on these points 
among engine builders. We have heard it asserted in 
some quarters that there is plenty of room allowed by the 
Admiralty in all cases, and that a good engine-room staff 
means few repairs and no casualties ; while others main- 
tain that the engineers are good enough, but that it is 
simply impossible to make engines which will satisfy the 
Admiralty and yet prove durable. Let it be conceded that 
the engineers in her Majesty’s navy are no better and no 
worse than those met with in the steamers of our great 
ocean companies, which is probably near the truth, and it 
follows that the cause of failure must be sought in the 
engines themselves. It is nothing to the purpose to urge 
that with better men the machinery would give little or no 
trouble. This is tantamount to an admission that the 
engines are so far defective in some respects that they can 
only be properly worked by picked men, men better than 
those to be found in the service of such companies as the 
Peninsular and Orientz:, Cunard, Royal Mail, &. We do 
not think this argument can be pressed with advantage. 
It follows, always supposing that naval engineers are 
competent men, that the machinery, and not the engine- 
room staff, is to be blamed when disaster occurs, Now 
defects in engines may be of two kinds. We may have 
defects in material and workmanship, or defects in design. 
We have every reason to believe that, as regards the 
former, British engineers obtaining naval contracts are, on 
the whole, above reproach, their materials and their work- 
manship being the best possible. It follows, from the 
process of elimination which we have pursued, that 
the cause of all the trouble is to be sought in the 
design of the marine engines put into our ships of 
war; and if this be granted it will be seen that very 
important issues are at once raised between the marine 
— of this country and the Admiralty. The former 
will argue that they have no voice in settling the general 
features of a design which they know to be bad; while the 
latter will maintain that no protests have reached them of 
which they can take official cognisance, and that, no matter 
what the design may be, a more or less eminent firm can 
always be found tocarryit out. Consequently the Admiralty 
can assert, and with some reason, that they have the voice 
of all the eminent mechanical engineers who have given 
” eager attention to the subject in their favour; and that 
e designs pre at Whitehall, or in our dockyards, 
are y the best that can be made. On the other 
hand, it is asserted that if the opinions of the gentlemen 
who get Admiralty contracts were freely expressed, they 
bee be the first to condemn many of the designs which 
they, nevertheless, carry into practice; and it is almost 
certain that engineers who do not work for the Admiralty 
will readily admit that many of the engines in our ships 
of war are radically defective in design, and that, until a 
change is made in this respect, machinery must and will 
break down. 
The question practically admits, however, of bein 
handled on broad principles, and in such a way that it is 
ible to arrive at an independent opinion. It is well 
own, for example, that engine builders endeavour as far 
as in them lies to comply with certain conditions which 
are understood to be more or less necessary to the safe 
working of machinery and economy in the matter of 
repairs. For example, it is admitted on all hands that an 
engine should have a moderately long stroke, and the 
longest connecting rod that can be got in. Let us compare 
these er with the engines of the Tourmaline, 
illustrated in our impression for April 27th. We have 
here two cylinders, one 67in. and the other 90in. in diame- 
ter, with a stroke of only 33in. These engines made 97 
revolutions on the measured mile, and developed in round 
numbers 2000-horse power indicated. The piston speed 
was consequently 533°5ft. per minute. Now, we venture to 
assert that there is not to be found in our mercantile 
marine any engines simple or compound, with cylinders 
90in. in diameter, and a stroke of but 33in., indicating 
2000-horse power. Such dimensions would be looked on as 
mohstrous by shipowners. The result of the use of so 
short a stroke is to bring excessive strains on the crank 
shaft and its bearings, on the piston-rods, crossheads, guides, 
&c. The piston speed is high, but in no wise excessive. 
It might have been augmented to 600ft. per minute, corre- 
sponcine to a stroke of 37in. nearly, without entailing any 
eparture from the rules of good practice. The diameters 
of the cylinders might then have been reduced, the large 
one from 90in. to say 85in., and the small one from 57in. 
to 54in. It will not be disputed that in this way a mani- 
fest advantage would be gained. We do not know who at 
the Admiralty designed the engines, but he may urge that 
there was not room to get engines with a longer stroke into 
the ship. A glance at our drawing will show that on each 
back cylinder lid is fitted a trunk which increases the width 
of the engines in the ship by at least 33in. The space thus 
taken up might, we dare to think, have been utilised to 
more ‘Mi by placing the back ends of the cylinders 
so much further from the crank shaft ; and we see no 
reason to doubt that at the other side room could have 
been obtained equally well to permit the use of a connect- 
ing rod lengthened in proportion to the augmentation in 
the stroke. Even if the stroke had been suffered to 
remain at 33in., it appears that considerable advantage 
would have been gained by putting the cylinders further 





away from the crank shaft. We cite the engines of the 





Tourmaline, only because they represent very conveniently 
for our p the way in which all the parts of a marine 
engine can be crowded together. Had it been permitted 
to extend the base of these engines, say 2ft. on each side of 
the crank shaft—which might, we suppose, have been done 
but for the trunks on the Back cylinder covers—a pair of 
engines with a much longer stroke and smaller cylinders 
could have been used. In short, a design better in every 
respect, as far as more room could make it better. Of 
course, if it can be shown that engineers will admit gene- 
rally that the dimensions actually adopted really left 
nothing to be desired, and that lengthening the bed-plates 
of the engines would have in no wise improved them, we 
are silenced. We are equally silenced if it can be shown 
that the trunks on the cylinder covers had nothing to do 
with the matter, and that it was impossible to get more 
room in the ship. This we admit to be quite probable, 
and it brings us at once to another phase of our subject. 
No marine engines are called upon to exert a power 
greater than that indicated in many ships in our navy; but, 
on the other hand, a still larger number of men-of-war are 
—- by engines of average power, say, 2000 or 2500- 
orses. In the mercantile marine, engines indicating 
these powers do not break down. They may be relied 
upon to run day and night without stopping for a 
couple of weeks together, and while doing all that 
they were built to do, the cost of repairs is for years 
very small. But the design of such machinery is not 
adopted in our navy with a very few exceptions. Almost 
all the marine engines in our mercantile marine are 
vertical, the horizontal type being practically unknown. 
Some years have elapsed since we pointed out that 
excellent results might be anticipated from the adoption 
of the vertical type in our ironclad ships; and we are happy 
to add that vertical engines are now used much as we 
suggested. But such machinery is not suitable for 
unarmoured ships like the Tourmaline, and some other 
type must be employed. Is it not time that we asked 
ourselves whether radical changes in the design of such 
engines might not be introduced with advantage? Are 
engineers tied hand-and-foot to the return piston-rod or 
the trunk engine? Can nothing else be devised which 
would permit the use of longer strokes, longer connecting 
and valve rods? Must we invariably have enormous 
flat slide valves whose weight is measured, not by pounds, 
but by tons? Would it not really be worth the 
while of some competent draughtsman to take up his 
instruments and set about producing a design which would 
be free from the more prominent defects of the modern 
cramped marine engine? He must not have unlimited 
space, and he must use his talents in producing machinery 
which will utilise room to the best advantage on the one 
hand, and which will, on the other, eliminate as far as 
possible the defects inherent to cramped engines. In con- 
clusion, we would address one word to the Admiralty, Is 
it not possible that, by the exercise of a little discrimi- 
nation and consideration for engineers, more s than is 
now thought sufficient might be found for the engines on 
which a ship wholly depends for her efficiency? For 
example, some feet could not unfrequently be gained in 
the beam of an engine-room were the engines placed a 
little further forward than is the situation actually assigned 
to them. We fear that both the Admiralty and the marine 
engineer have got into a groove from which an energetic 
effort is required to escape. How would it be if the 
authorities at Whitehall were in future to throw open the 
supplying of engines to public competition, contenting 
themselves with giving the size of engine-room, and the 
power required, but leaving general arrangement and 
details alike to the designers! We fancy that the scheme 


g| might be got to work very well. There are competent 


engineers in Great Britain who have never yet built a pair 
of engines for one of her Majesty’s ships. Is there any 
good reason why they should not have a trial ? 


ENGINEERS’ FEES. 

Ir is probably owing to the somewhat unsettled and 
imperfectly defined status of an engineer, that very erro- 
neous ideas are sometimes entertained with respect to the 
emolument or remuneration to which he is entitled for 
services rendered while acting in a strictly professional 
and independent capacity. Many ple are apt to 
imagine, use there is no absolute law, no fixed rule, 
no hard and fast line marked out by any competent autho- 
rity to regulate the charges of an engineer, that on his 
part he may ask what he pleases, and on their part 
they can pay him what they think proper. That both 
these ideas are quite incompatible with the truth we 
propose to show. It is certainly to be regretted that there 
is not a better understanding with regard to this import- 
ant question, among many who are in the habit of employ- 
ing engineers. It should, however, be borne in mind that, 
although there may not exist any fixed rule emanating 
ex cathedrd on the matter, there is the lex non scripta, 
which, rightly understood and rightly applied, is as valid 
as if its provisions were sanctioned and promulgated by 
direct Act of Parliament. However desirable, it would 
not be practicable, in every instance, to reduce professional 
charges to a common standard. Independently of the fact 
that cases constantly arise in which the services rendered 
are of an exceptional character, and cannot be measured 
by a percentage or an ad valorem estimate, the position 
and standing of an engineer has to be taken into conside- 
ration, as is usual with the members of other professions. 

It will, no doubt, be argued that a simple method of 
removing all difficulty in connection with engineers’ fees 
would be for both parties to make a provisional agreement 
previously to entering into closer relationship. Were this 
always done, or even always possible to be done, there 
would be nothing further to be said in the matter. But, 
as a fact, it is not always done, nor is it always possible to 
do it. Besides, it must not be forgotten that frequently 


the difference between making an agreement of this nature 
and what is termed “ driving a bargain” is not very great. 
Many professional men who would at once be willing, and 
perhapsdesirous, to enterinto an agreement if it were placed 
properly before them, would shrink both from proposing 
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and entertaining one if it to trench upon the 
objectionable ground alluded to. Rather than run the risk 
of Ting suspected in the remotest degree of an attempt or 
inclination to make their services a matter of bargaining or 
huckstering, they would prefer either to reject the work 
offered, or to accept it, leaving the question. of remunera- 
tion to be settled y the client. This brings us to the real 
point under consideration. Supposing t no specific 
agreement has been entered into between the parties, what 
may an engineer fairly charge for his time and services, 
and what may he reasonably expect the law to give him 
should he be compelled to invoke its aid in the enforce- 
ment of his claim ’ 

A case was tried a short time ago which has a very 
important and conclusive bearing upon this question. It 
is of some interest to the profession, partly as it affords a 
precedent, and also because of the position of the parties 
engaged in it, and the circumstance that a very large 
amount of work of a character similar to that performed 
by the engineer is being carried out in this country at 
present. The plaintiff was a civil engineer. The defen- 
dants were a certain sanitary authority, who employed the 
plaintiff to prepare plans, estimates, and specitications for 
a drainage and sewerage scheme. There was an agree- 
ment that the plaintiff was to be paid for his services, but 
no specific terms were mentioned, beyond that he was to 
receive the usual professional remuneration. As the 
ideas of the two parties were widely different on this 
latter point, and as the plaintiff declined to adopt 
those of the sanitary authority, he brought «an action, 
Tt will be seen at once that the point to be determined 
was, what was a fair professional charge for the work 
done? The plaintiff’s case, which substantially was ad- 
mitted by his opponents, was that he had done the work, 
that he had prepared the necessary plans, estimates, and 

cifications, and for his services claimed to be paid at 
the rate of two and a-half per cent. upon the estimated 
cost of the scheme. It is right to state here that there 
was no question about the carrying out of the scheme. 
The defendants, who had virtually little or no case, 
endeavoured to prove that the plaintiff was not a compe- 
tent engineer, that he had copied his scheme, or at least 
the greater part of it, from another in their possession to 


which he had access, and that his claim was altogether 
mproper. It is certainly a poor evidence of the sagacity 


of this sanitary authority that they disputed the compe- 
tency of an engineer who had prepared plans for a drainage 
and sewerage scheme, which had been approved by the 
Local. Government Board, and for the execution of which 
the requisite loan of money had been regularly sanctioned 
by. that Board. Work of this kind speaks for itself, and 
it.is idle to attempt to impute incompetence to the man 
who prepared it. 

The allegation regarding the non-originality of the 
plaintiff's plans was sustained with rather more persistency 
than the former plea, but with equal futility. One would 
imagine that by producing the plan alleged to be copied, 
by placing it alongside the copy, the allegation could be 
made good at once. For some reasons, best known to 
themselves, the sanitary authority did not produce what 
they stated to be the original plan, and from which the 
plaintiff, as they averred, made his own drawings. It is 
scarcely to be wondered at that, under these circumstances, 
the second allegation, like the first, should fall through. 
The evidence respecting the rate of remuneration to be 
allowed for professional work was,in every point, unanimous 
and conclusive. It was not only established by the wit- 
nesses, professional men of high standing, but, so far as the 
minimum rate of remuneration is concerned, endorsed by 
the verdict, that 2} per cent. upon the estimate of un- 
executed works, as in the present instance, and 5 per cent. 
upon the estimate of executed works, were fair and reason- 
able charges to be made and allowed. No doubt there are 
certain extras, in the way of expenses, which are usually 
charged, but it is, at any rate, satisfactory to know the 
minimum, which, in the absence of any specific document, 
an engineer may recover from a sanitary authority, who 
may first employ him, then put their own value upon his 
services, and, finally, repudiate his own claim. 

The ease, as has been stated, does no more than afford a 
precedent for a minimum professional charge under certain 
conditions. A most important condition is obviously the 
amount of the estimate upon which the percentage is 
based. In the present instance it was several thousand 
pounds. This is worth something; and we throw out the 
hint for the benefit of those whom it may concern, lest it 
might be supposed that the same rate of remuneration 
would suffice when the estimate was a very small one. 
Perhaps that aspect of the matter may be also tried some 
future day, and decided in favour of the plaintiff. 





THE NEW GOVERNMENT GRANT IN AID OF SCIENCE, 

THE annual grant of £4000 placed by the Government for the 
first time this year at the disposal of the Royal Society, to aid 
scientific research, has been administered by that learned body. 
Advertisements appeared in most of the daily papers some 
months since, stating that applications for sums of money for 
the above object might be sent to the Society ; and four com- 
mittees were appointed to consider the claims of the applicants, 
and to recommend to the council such of them as appeared 
deserving of support. The amountsapplied for were, it is stated, 
far in excess of that which the Society had to distribute, and 
certain of them are said to have been either excessive, or for 
purposes very widely at variance from those contemplated by 
the scheme. This was, of course, to be ex At the same 
time there can be no question about the fact that the conditions 
under which a scientific worker could decide whether or no his 
labours were such as fairly justified him in applying for a grant 
to aid him in their prosecution, have not been sufficiently clearly 
defined. It is stated that the new fund was to be devoted to 
aiding scientific investigations, not only by providing instruments 
and assistance, but to making personal allowances or granta of 
money to the investigators for their services. In the case of 
some of the applicants, especially those which are to be included 
in the latter category, the decision of the committees, or of the 
council to which their reports have been referred, has been such 
that, if it be in harmony with the original recommendation of 
the Duke of Devonshire’s Commission, it becomes desirable that 
the Royal Society should, with a'view to direct those who may 





apply for grants on future occasions, not only issue a statement 
of the grants which they have distributed this year, as the 
General Committee of the British Association have done from 
year to year in their annual report, but that to those who have 
been considered ineligible, or where the applications have been 
actually of a trivial nature, some knowledge of the cause which 
has excluded them from participating in the support so gener- 
ously provided by the nation should be accorded. No scientific 
worker who is earnestly devoted to the line of research which he 
is pursuing, can have any objection to his name and application 
appearing in either the one category or the other. 


COAL IN LINCOLNSHIRE. 


THe question as to whether there is or is not coal in the county 
of Lincoln is one of the highest importance in relation not only to 
the general interests of the county, but particularly as regards 
the development of its iron ore deposits. Up to the present 
time coal has never been reached in Lincolnshire with the sole 
exception of the case mentioned in the letter of our Sheffield 
correspondent published in last week’s ENcinker, Whether this 
solitary indication can be accepted as a safe solution of the 
difficulty does not as yet appear certain, but it demonstrates, in 
any case, that the coal-bearing measures extend much further 
than had hitherto been proved. The place where this coal was 
found was Billingboro, a small village situate on the hilly coun- 
try rising out of the fens, and midway, or thereabouts, between 
Sleaford and Bourne. On the other hand, there has as yet been 
a marked want of success attending the experimental borings 
which have for two years been in progress at Scarle, near Lin- 
coln, under the superintendence of Mr. Booth, engineer, of 
Mansfield. At this place the strata have been penetrated to the 
depth of 2030ft. without there being the slightest indication of 
coal. The carboniferous strata, it is true, which have been cut 
through at the lower depths, are of the thickness of 130ft., 
reaching from 1900ft. to 2030ft., yet there remains the discou- 
raging fact that no signs of the “black diamonds” are forth- 
coming. It also appears that those who have charge of the work 
at Scarle are rather puzzled to know what sort of strata they 
are now boring through, inasmuch as the “cores” brought up 
by the tubes are so peculiarly composed as to give no accurate 
indication of their real nature. Under these circumstances, and 
because of such conditions, it certainly seems exceedingly 
desirable that these borings should be continued to a still greater 
depth, in order that nothing may be wanting to complete our at 
present very imperfect knowledge of the way in which the lower 
coal measures are placed in relation to the superimposed strata. 
If coal does exist in Lincolnshire, then there is certainly a great 
future before the capital of the county as an ironmaking centre. 


THE SEWAGE QUESTION. 

A New phase of the sewage question presents itself with the 
formation of an association which has for its object the treat- 
ment of town sewage and manufacturing refuse, and not by any 
particular method, but by those means which local circumstances 
and conditions dictate. The Rivers’ Purification Association has 
commenced its work at Coventry, the sewage works of that town 
having been handed over by the Corporation on Saturday last, 
in accordance with the resolution ‘‘ That the system for treating 
the sewage of this city by precipitation having been in use since 
the 30th of April, 1874—a period of nearly three years—this 
Council is well satisfied with its success, and that the same be 
certified under the common seal end given to the Rivers Purifica- 
tion Association, Limited, with a statement appended thereto, that 
this Council have entered into a contract with them to continue 
to carry on the said system of purifying the sewage of this city, 
in consideration of an adequate annual subsidy to the associa- 
tion.” The patents under which the work has been carried on 
at Coventry have been secured by the association, but it is 
proposed to deal with the sewage of other towns either by 
irrigation or downward filtration processes, or by a combination 
of these with that of precipitation. The difficulty of acquiring 
sufficient land of suitable character and position, and by a 
reasonable outlay, has induced many trials of chemical and pre- 
cipitation schemes, but when one particular process has been 
applied to deal with a variety of cases it has necessarily failed, 
although the enthusiasm of the projectors has blinded them to 
the fact. An association, therefore, which recognises the truth 
that each place must be dealt with according to local circum- 
stances and conditions, and is prepared to act accordingly, starts 
with considerable chance of success as far as the prevention of 
the pollution of rivers is concerned, but it is probably as 
little likely as any vthers who have grappled with the sewage 
question, to secure anything more than the unoffensive disposal 
of sewage without any profit to the town from which it comes. 
A great deal is still said and written of the value of town refuse, 
but the inhabitants of most towns must be content if the value 
proves sufficient to pay for its disposal. 


PRIVATE RAILWAYS. 


Ir is perhaps remarkable, considering the enormous amount of 
capital which has now for some time been lying practically idle in 
England, that some of it has not found application in the construc- 
tion ofshort connecting railways ofalight character, or of tramways 
such as are to be found in many of the suburbs round large towns 
on the Continent, and such as are used to connect, and do the 
carrying work between, many agricultural districts. There are 
many roads between villages in this country whereon light rail- 
ways might be laid, where very little land—save here and there 
to avoid sharp curves or very sudden turns in the road—would 
have to be purchased, and where such railways, if constructed 
with the economy of total cost with which it has been shown 

rivately owned lines may be completed, would give a safer and 
er return than most other investments. With the cost of “pro- 
motion ” avoided, and much of that of administration, unavoid- 
able by public companies also, dividends of from eight to twelve 
per cent. might be secured, the profits being divisible only on 
the cost of a railway, and not on large sums expended before 
even the land for a railway is purchased. Colonel Tomline has 
followed the example of the Duke of Sutherland and of the 
Duke of Buckingham, and has constructed a line fourteen and 
a-half miles in length at his own cost, and which is to be worked 
by his own rolling stock. The line is at present a single one, 
but there is great probability that Felixstowe—the favourite 
watering-place which it connects with the Great Eastern line 
near Ipswich—will so rapidly increase in importance that the 
second line will in a very few years have become necessary, 
Colonel Tomline has himself within the past two or three years 
almost doubled the house and hotel accommodation at this 
place, which has hitherto been accessible only by a dusty ride by 
road or by crossing from Harwich by boat. ‘The line constructed 
in 1871, on the 4ft. 84in, gauge between Quanton and Brill, by 
the Duke of Buckingham, to which has been added a branch line, 
cost about £1400 per; mile, exclusive of land, It was at first 
worked by Aveling and Porter’s tramway engines, but in 1876 
a third locomotive with four wheels coupled was added, the line 
being worked by the Duke. At the end of 1871 the traffic a 
chiefly in goods, coal, manure, agricultural produce, &c., and th 








revenue was about £50 per week, but in 1873 the passenger traffic 
had risen to £375 per week. These figures give some idea of 
what may be expected from the construction of these cheap 
ory bmg in many villages and farming districts would be a per- 
fect boon. 
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Information for Colonial Engineers. Edited by J. T. Hurst, 
Part 1. Ceylon. By ApRaHamM DEANE, . 
Part 2. Southern Africa. By Henry Hat, F.R.G.S.,2.R,C.1, 
Part 3, Jndia, By Frep. Cas. Danvers, Assoc. Inst. C.K. 

Spon, London. 1877. 

Arrer perusal of these three firstinstalments of Messrs. Spon’s 
publication, we feel that these gentlemen have inaugurated 
the supply of a much-felt want. India and our colonies 
are now the chief fields for the younger members of the 
engineering profession, and all these must feel anxious, 
before leaving for the distant lands in which for years 
their lot is to be cast, to know something of their future 
homes. Hitherto such information could only be acquired 
through works of a more ambitious character than those 
now under notice; and dealing as such works necessarily 
do with a great variety of subjects, they cannot devote 
much space to the points on which a young engineer would 
desire special information. Not that we consider the use 
of these handbooks is limited to engineers only. There is 
scarcely any intending emigrant who will not tind in them 
matter of great interest, and we cordially recommend them 
to such readers. National peculiarities, architecture and 
engineering, topography, trade and natural history, sketches 
of leading historical events, ancient and modern, with 
some notice of local matters, find places in their pages, and 
whilst necessarily condensed, enable the reader to form 
some idea of the past and present of the countries he may 
be about to visit. 

We would observe, generally, that it would have been 
desirable to have compiled the information given on a more 
uniform basis. A more systematic classification would, we 
think, have obviated some discursiveness which we notice ; 
it would also, perhaps, have been better to have tabulated 
to a greater extent much of the information which is given 
in a narrative form. Such tabulation renders reference 
more easy, would have greatly condensed matter, and so 
afforded space for further detail which might have been 
usefully given, With reference to this want of uniformity 
we may give one or two instances where matter included 
in one issue is absent from the others, Thus, gas engineer- 
ing, now in its infancy in the East, is referred to cursorily 
in the case of South Africa, but has no mention in respect 
to Ceylon and India. No young man proceeding to a dis- 
tant colony is in a position to ignore the probable cost of 
living, and yet it is only in the case of South Africa, and 
then only very restrictedly, that any information is given 
onthis importanttopic. Allengineersabroad necessarily pass 
much of their time in the saddle ;-but the cost of purchase 
and keep of horses is nowhere given. In one instance 
only, that of India, is reference made to previously pub- 
lished works, from the perusal of which the young engi- 
neer could amplify the information contained in these 
handbooks, and this is an omission which could be usefully 
amended in future editions. Similarly, in the same Part, 
the position and salaries of engineers in the Public 
Works Department, with rules as to pension, Xc , are given, 
but it is to be regretted that kindred information does 
not appear in the other pamphlets. 

We cannot but think that an error has been committed 
in the attempt to condense the subject-matter for India 
into one Part. That vast continent embraces within it as 
many nationalities as Europe itself, and a handbook for 
that quarter of the globe could be almost as usefully con- 
densed as is attempted in the case of India. An engineer 
proceeding to the latter country knows that his work will 
be confined to one of the three Presidencies, the conditions 
of each one of which vary so widely, that details as to the 
one are of little use to the intending resident in another. It 
would have been better, in our judgment, to have pub- 
lished separate pamphlets for each of the three Presidencies. 
A glossary of native terms like that given in No. 3 of this 
issue could have been usefully included in Nos. 1 and 2, but 
in these it is altogether absent; and as respects those given 
for India, they include but one language, Hindustani. 
Though this language is of widespread use, there are 
many important districts where it would not be under- 
stood. Tables of local weights and measures are altogether 
omitted from the South African hand-book, and those 
given for Ceylon might have been amplified with advan- 
tage. 

With these general remarks prefaced, we will briefly 
refer to the individual works. No. 1—Ceylon—has its 
engineering information too much localised to the Central 
and Western Provinces. This is doubtless owing to the 
fact that Mr, Deane’s experience as a railway engineer, we 
believe, was acquired mainly in those districts. But the 
Rules and Regulations book of the Public Works Depart- 
ment would have supplied such information for all parts 
of the island. A young engineer posted, perchance, in the 
Northern Province, would find all the conditions of work 
greatly different to those given by the author, and the 
result would be embarrassing, Then, Mr. Deane observes 
that nearly all carpenters are Singhalese; whereas it would 
be difficult to find such an artificer of that race either in 
the Northern or Eastern Provinces, There they aro all 
Tamils. We must take exception also to Mr. Deane’s 
statement that brick is almost universally used in building 
work in Colombo. Cabook is, on the contrary, nearly 
always used. It is a species of indurated clay, which can 
be cut in blocks, and hardens rapidly in the sun. Tron 
bridges are not solely imported from England. . Those for 
roads up to about 60ft. span are mainly constructed at the 
Colombo Government factory. Iron roofs are largely 
manufactured by a private firm in Colombo. The author 
remarks that, owing to the narrow tidal range, few sed- 
walls are constructed; but, although of no great extent, 
there is scarcely a town on the sea-coast where they have 
not been found to be required. A useful table of timbers 
is given, but our experience leads us to assign a far higher 
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strength to Palmira than is therein given, In our own 
experiments it far surpassed in this respect all the others. 
Coral stone, largely used in the Northern and Eastern Pro- 
vinces, receives no notice in the list of stones. 

Mr. Deane, asa railway. engineer, rather casts a slur on 
the Public Works Department, as “ professing” to execute 
work at lower rates than those given by him, but says 
that the pioneer labour of Government is cheap. This is 
not the ease. Individually the men receive higher pay, 
and it is from their organisation and training that cheaper 
work is obtained. Elephant labour is so largely employed 
in Ceylon, that further information respecting it would 
have been useful, and of great interest. Work in dense 
uninhabited forests, far away from sources of supply, and 
with consequent difficulty of transport, makes these 
animals the only substitute that can be employed in lieu 
of steam and heavy machinery, and the Government 
keeps a large staff of these highly-trained and intelligent 
animals. 

Mr. Deane acknowledges the information obtained from 
that very useful publication, Ferguson’s “Ceylon Direc- 
tory and Handbook,” but he would appear to have con- 
fined himself too much to that source, which, from its 
object, deals but cursorily with engineering matters and 
statistics, which are the main purpose of these little books. 

There are candid omissions in the rates given for work 
in the districts of Newara-Eliya and Trincomalee, and those 
for the northern province receive no notice whatever. 
These could have readily been supplied from the Public 
Works data. Under the heading of arts and manufac- 
tures, no reference is made to the Tamil jewellers of 
Jaffna, whose work is unsurpassed for delicacy and 
finish ; nor do we find any notice of the pearl fishery 
of Ceylon, which has flourished from the earliest ages. 
We have thus jotted down these exceptions to what is 
a useful and well-written whole, as suggestive of possible 
emendations in a future issue of Mr. Deane’s pamphlet. 

No. 2. South Africa—dealing as it does with such a 
large extent of country, inhabited so generally by Euro- 
peans, and in which English workmen are, to a large extent, 
employed—differs widely in the conditions calling for 
remark, from the cases of Ceylon and India; and the 
subject matter dealt with is not open to the same detail of 
criticism as in the case of Ceylon. Railways have extended 
in the South African colonies so much more than in that 
island as yet, that more space has necessarily been devoted 
to their consideration. 

It would appear from Mr. Hall’s account that public 
works engineering, apart from railways, is in a backward 
state compared with similar work in the East, and his 
relation of the condition of roads, drainage, &c., under 
municipal councils, makes us feel thankful that we are not 
dwellers in the towns subject to such government. Mr. 
Hall gives—but as we think in insufficient detail—the cost 
of living as regards articles of domestic consumption. 
This might have been usefully extended to house rent, 
servants’ wages, &c. He refers\to the uniformity of rail- 
way gauge, but does not allude to the battle fought by 
Mr. Hutton Gregory, the consulting engineer for the 
colonies, to secure it. It would have been useful had the 
author given the cost of lighthouse work, which is advan- 
tageously supplied in the case of India. The data as to 
building work is very scanty. It would have been of 
interest to know what attempts have been made to train 
the African elephant for engineering work, as has been 
successfully done in India, Mr. Hall refers to classical 
authority for such success in early pereaits and there 
seems no reason why the attempt should now fail. 

We have experienced great difficulty in dealing with 
Mr. Danvers’ Indian handbook No. 3. We are oppressed 
by the vastness of the subject handled. The fact is, that 
the condensation attempted enforces too broad a dealing 
with professional matters, which are only useful when 
detailed, to render criticism possible. We are hurried 
away, in imagination, from Cape Comorin to the 
Himalayas, and feel ourselves at home nowhere. ‘There 
is, of course, much matter of interest applicable to all the 
presidencies in common ; but if we were going to work in 
Bengal we should like more detail as to that Tocality, and 
should but little concern ourselves with matters in the 
Bombay and Madras districts. We should like to know 
more of the habits and mode of workamong the Bengalees, 
and care but little for similar information about the 
Canarese and Malabars of the South. It is as if we were 
going to Russia, and, whilst seeking to understand condi- 
tions of life and work there, had our attention directed in 
the following paragraph to data connected with the South 
of np t is for this reason that we would suggest, as 
we did in the early part of this review, handbooks for 
each presidency separately, though Mr. Danvers has done 
the best that could be done to avoid spoiling his subject 
by condensation, 





Practical’ Tunnelling. By Freperick Watter Snus, C.E. 
Third edition, revised and extended, with additional chapters, 
illustrating the recent. practice of tunnelling as exemplified by 
the St. Gothard, Mont Cenis, and other modern works. By 
D. Kryyrar Crank, M. Inst. C.E. London: Crosby Lock- 
wood, and Co. 

WE believe that it is impossible to write a critical book 

about tunnelling, or one which can deal satisfactorily with 

the principles involved. No one engineer can prove that 
the work done by a professional brother might have been 
better performed in another way, because the conditions 
dictating the method in which a tunnel is to be made are 
of endless variety; and for the same reason it is impos- 
sible to draw any deductions which can be aggregated into 

a concrete set of rules or instructions based on principles. 

The fundamental idea involved in driving a tunnel is 

that earth, rock, &c., shall be taken out of the side of 

the hill to be traversed, and that as this is removed, a 

lining or support in the shape of “timbering” is to be 

introduced to prevent the superincumbent material from 
falling. This temporary lining is to be followed up as 
closely as possible with a permanent lining of brickwork. 

Tn certain cases no lining, either permanent or tem A 

is required, as when the tunnel is driven Shsonah' cock 

On this broad principle has been built up a multitude of 





details ; but it is well known that the selection for and 
application of these details to any particular case calls for 
the exercise of the utmost skill and judgment on the part of 
the engineer in charge; and that it is absolutely impos- 
sible to lay down any set of rules for his guidance which 
will be minutely *p icable to all the work that he may 
have to perform, In the whole range of civil engineering 
operations nothing is to be found which supplies a better 
opening for the display of prudence, largeness of mind, 
keen powers of perception, patience, and inventive skill 
than the construction of a great railway tunnel through 
difficult strata. It will be readily understood, therefore, 
that to write what may be called an educational treatise 
on tunnelling is almost impossible. The art of carry- 
ing out such works can less, perhaps, than any other, 
be acquired by reading ; the utmost that an 
author can do who undertakes to write about tun- 
nels and tunnelling, is to describe as minutely, and as 
accurately as may be, the systems adopted by different 
engineers in their practice ; and to show, if possible, where 
mistakes have been committed in ignorance, and where 
they were the results of errors in judgment. But to 
speak dogmatically on such points hss be worse than 
absurd. It follows, if we are right, that books about 
tunnelling must be on the whole purely descriptive, and 
they can only be useful in the sense that one engineer 
may find in the practice of another something which may 
either be pier as it stands to get over a difficulty, or 
which will supply a hint tending to the same end. Men 
of sharp perceptions again will see almost at a glance in 
what way a certain expedient may be modified to produce 
a result different from that which the given expedient was 
intended in the first instance to produce. In these ways, 
and only in these ways, can a work like that before us 
prove an ps See to an engineer's library. Its principal, 
if not its only value, will lie in the accuracy with which 
the progress of tunnel works, great or small, is described. On 
this substructure may be built up an edifice of shrewd 
remarks—we can hardly say criticism. Parallels may be 
drawn by an author between the practice of different 
engineers, and a certain amount of advantage may be 
derived by young men from the comments made in this 
way by an author of experience and judgment. On the 
whole, however, it is at once easier and safer for the man 
who undertakes to write about tunnels to stick to his text 
and confine himself to the work of description, and to it 
alone. This is the course which has been pursued by the 
authors of the work before us, and to it we can take no 
reasonable exception. 

Every civil engineer knows that Simms’ description of 
the construction of the Bletchingley and Saltwood tunnels 
on the South-Eastern Railway constitutes the finest mono- 
graph on tunnelling in the English language. 1t has been 
regarded from the first as a text-book of the subject; and 
we are pleased but not surprised to find that a third edi- 
tion has been published. Mr. Clark has added immensely to 
the value of the book, not only by introducing moditications 
of arrangement, but by the important additions which he 
has made to it—additions which quite double the size of 
the original volume. The work before us contains 
347 pages, of which 157 have been written by Mr. Clark, 
and very} well written too. Simms’ treatise is so well 
known that we may be excused if we confine our attention 
to Mr. Clark’s “Additional Chapters on the more recent 
Practice of Tunnelling.” These chapters are eleven in 
number, and deal with the “Driving of Tunnels,” 
“Casualties in Tunnelling,” “Tunnelling in Clay,” 
“Tunnelling through Coal Measures,” “Enlargement of 
Railway Tunnels,” ‘“ Open Tunnels,” “ Tunnelling in Hard 
Rock,” “ Cost of Tunnels,” and “ Utilisation of Tunnels.” 
Examples are given of all the classes of work dealt with 
by our author. Three chapters are devoted to rock 
cunnels—one each being given to the Mont Cenis and 
the St. Gothard tunnels. Nearly all the information 
contained in these chapters is valuable, and has been in 
existence for some time past, but in more or less inaccessible 
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forms,and the thanks of the profession are dueto our author | 


for collecting it and putting it together as he has ‘done. 
It is too much the custom now-a-days to find fault with 


original. It may be taken for granted, however, that it is 
next to impossible for any man to write a work on tunnels 


which will be at once perfectly original and good for any- | 
thing. The maximum limit to which originality can go in | 
this direction lies in re-writing descriptions of works to be | 


found in the transactions of engineering societies at home 
and abroad, pointing out the useful, rejecting the useless, 
and condensing and rendering succinct and readable that 
which in too many cases is discursive and dry. Judged 
by such astandard as this, Mr. Clark’s work must be con- 
sidered satisfactory, and we can heartily recommend his 
“ Additional Chapters” to-engineers. It is to be regretted, 
however, that, although plenty of materials were available, 
our author not said a word concerning the great 
tunnels which have been driven in the United States, 
although it is indisputable that these present much that 
is worthy of attention. 

To give an idea of the method in which Mr. Clark has 
handled his subject, we may refer in some little detail to 
two of his chapters. We have not space todo more. One 
of these concerns a subject on which very little has been 
written, namely, casualties in tunnelling; the other refers 
to one about which very little is known, viz., the ventila- 
tion of tunnels. Casualties of a serious kind result in 
many cases from the operation of natural forces, which, 
being seldom encountered, are hardly ever provided for. 
Mr. Clark gives numerous instances of the troubles occa- 
sioned by strata of various kinds. One is the presence of 
large quantities of running sand, mixed with water. This 
very nearly sets ea at defiance. An example is cited 
by our author where a syphon was employed to drain a 
tunnel with the greatest success, This occurred during 
the construction of the Holywell Tunnel on the Wilts 
and Somerset Railway. The well-known case of the 
Kilsby Tunnel is also mentioned. The contract for its 
construction was let for £99,000, or about £40 per lineal 
yard, A quicksand 450 ‘yards long was encountered, and 





caused so much trouble that nearly £300,000, or £125 per 
yard lineal, were expended before the tunnel was com- 
aa This might have been avoided had the trial 

rings been closer together; and the lesson may be 
drawn from these now historical events, that. money spent 
on trial borings is well laid out, and that it is not easy to 
drive too many of them. In. the construction of the Box 
tunnel on the Great Western Railway, 3123 yards long, as 
much as 32,000 hogsheads of water were pumped out 
per day at times, and once the tunnel was completely 
drowned, the water rising, in July, 1838, to. 56ft. jn the 
shafts. The following paragraph from this chapter! will 
give a good idea of our author’s style :-— 

The Santiago and Valparaiso Railwa: poner ee h a ° 
the psy sy tunnel 1600ft. long, oad passes ya s of 
its length through granite and trap-rock containing much water, 
the remaining third passing through decomposed rock and ¢lay. 
The progress of the work was suspended for various as, and 
when the work was resumed, a slip was occasioned by the decay of 
the timbering under the wet, decomposed rock, which took place 
during the suspension of the works. When the works were 
resumed, the material descended into the tunnel as fast as it eould 
be removed in spite of every attempt to restrain it, until the 
surface of the ground, at a height of 120ft. above the tunnel, 
began to sink. When it had sunk about 10ft., a large frame of 
timber was constructed in lattice work, strongly bolted together, 
and deposited on the surface above the aperture; brushwood was 
thickly laid on the frame, and the excavation was then 
proceeded with. The frame rapidly a the sidés of 
the cavity above falling in as it descended. After the lapse 
of a short time, a second frame covered with brushwood was 
deposited on the surface, and almost immediately afterwards the 
miners below began to gain upon the slip, and at length were 
enabled properly to insert the timbering. It was discovered in 
doing so that the first frame had descended to the tunnel, and had 
perfectly plugged up the aperture. 

We have here an excellent illustration of the truth that 
circumstances alter cases. The expedient used answered 
admirably ; but who can say that the lattice grid may 
be applied in any other instance? The knowledge that 
such a device has been used with success is almost all the 
advantage that can be derived from our author's pithy 
account of an interesting episode. Mr. Clark gives seve- 
ral examples of the results which follow from not taking 
into account the enormous force with which clay dilates 
when exposed to the air:— 

In the construction of the Primrose-hill tunnel through the 
London clay the lengths were limited to 9ft. and strongly tim- 
bered till the archway was completed. In virtue of its mobility, 
however, the moist clay exerted so great a pressure on the brickwork 
as to squeeze the mortar out of the joints, and to bring the inner 
edges of the bricks into contact, to grind them to dust by degrees, 
and to reduce the dimensions of the tunnel slowly but irresistibly. 
The evil was counteracted by using very hard bricks laid in Roman 
cement, which, setting before the back pressure accumulated, 
hardened and resisted the pressure, and so saved the bricks. “The 
thickness of the brickwork was augmented almost throughout 
the tunnel to 27in. 

The chapter on the ventilation of tunnels possesses 
considerable interest. It has been written with care, and 
Mr. Clark supplies in it a great deal of information which 
may be regarded as now made generally accessible for the 
first time. He describes at length the various devic 
tried on the Metropolitan railway to improve the venti- 
lation ; but, inasmuch as these have already been referretl 
to at some length in our own pages, we need not speak of 
them further here. The following data will probably 
prove of service to some of our readers. The figures show 
the composition of the “air” ina tunnel after the passage 
of one train, the tunnel being without draught. The 
tunnel is supposed to be of the ordinary double line type, 
26ft. wide, and 21ft. high, with a cross section of 473ft. 
Air per lineal foot, 473 cubic feet, or 36 Ib.; gaseous pro- 
ducts, 1 cubic foot, or 0°08 Ib.; steam, 1°5 cubic feet, or 
0°056 lb. A table of the “ velocity of ventilation” is algo 
given, in which we find it stated that for two trains per 
hour, both ways, in a tunnel twenty miles long, the speed 
of the air current must be twelve miles an hour—a fatt 
worth the notice of the promoters of the Channel Tunnel 
The horse-power required to create the necessary 
current in such a tunnel, for two trains per hour both 
ways, would be 1900-horse power, while for four trains per 
hour, 15,140-horse power would be needed—the increase 


¢ jin power required augmenting as the fourth power of the 
an author's productions on the ground that they are not | I re + ie P 


length of the tunnel; and yet men are to be found who 


| consider the ventilation of the Channel Tunnel as a very 


secondary consideration. 


In conclusion we shall only add that the old plates, by 
Lowry, have proved quite serviceable for printing from, so 
far as the first portion of the work is concerned; while Mr. 
Clark’s additional chapters are very efliciently, if somewhat 
coarsely, illustrated by lithographs, which, at all events, 
possess the merit of being thoroughly clear and intelligible. 
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JOHNSON’S SLEEPING BERTHS FOR EMIGRANTS. 
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Ovr attention has lately been directed to a new construction 
of sleeping berths, which we understand have been used for the 
two years in ships chartered by the late Agent-General, and 
Mr. S. Deering, the acting Agent-General for South Australia, 
for conveying emigrants to Port Adelaide. The aim of the in- 
ventor has been to secure complete privacy, cleanliness, and 
improved ventilation. Our engraving is made from a sketch 


taken on board the Airlie, une of Messrs. Trinder, Anderson, and 
Co.’s vessels, and represents a set of four berths running parallel | 


to theside of the ship, but allowing such a distance between that 
the occupants may pass to and fro. The ends are formed of 


bulkheads, which have a space left both above and below them | 


for the passage of air. The sleeping berths are then hinged to 
these bulkheads, so that after being used, they may be turned 
up with the bedding into the space of about Yin. left as a locker 
for their reception against each bulkhead. The ventilating doors, 
which are used to enclose each end of the sleeping compartment 
during the night, being then folded back, a clear passage is 
thus formed during the daytime, as represented at the extreme 
left hand of the engraving. 
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The compartments at the extreme right hand represent the | 


sleeping berths turned down for use, the front ventilating door 
being omitted in order to show the position. The space between 
each pair of sleeping berths is then divided into four separate 


compartments by means of vertical partitions, which, like the | 


bulkheads, have ventilating spaces left above and below. These 
divisions may be more clearly seen by referring to the annexed 

lan diagram. In each compartment is fitted a table for use 
during the day, and also a locker, which forms the seat, and the 


table being hinged is of course folded up at night, to give greater | 


space for the occupants when used as a dressing-room, the en- 


trance being then closed with curtains hung up at the desired | 


time. Again, by referring to the engraving it will be seen that 
strict privacy is preserved, the occupants of one compartment 


entering by means of openings provided in the partition between | 
the dressing room and the top berth at one end, whilst the | 
occupants of the next compartment enter by means of openings | 


between the dressing-room and the lower berth at the other end. 
Any number of berths may be arranged in the way described, 
and the several partitions have sufficient openings through them 


for ventilation, provided either by louvre ventilators or over- | 
lapping boards. Access is also obtained to the several berths by | 


means of passages running fore and aft of the vessel, and from 
these transverse es of sufficient width are formed between 
the sets of transverse bulkheads or partitions which constitute 


the ends of the berths, and in which the openings or doorways | 


are provided. 


One of the chief objects aimed at in this invention is to pro- | 


vide more space between decks during the day, at such time as 
it is impossible for emigrants to be on deck, and it will be seen 


that these berths are so constructed that access may be had to | 


all parts of the vessel when the berths are folded back into the 
lockers formed for the bedding, and by this means the most 
perfect ventilation may be obtained. 

In the vessel from which our sketch was taken single blocks 
of these patent berths were fitted abreast of the main hatch, 
each block taking in eight adults, The dimensions of the sleep- 
ing compartments are 6ft. by 3ft. 2in., with dressing rooms 3ft. 
by 2ft. 6in., forming ample accommodation for married emigrants, 
and securing the long-desired comforts of privacy and cleanliness. 


So far as we can learn, these berths have given great satisfac- | 


tion where they have been tried, and they deserve the attention 
of owners of emigrant ships. They constitute, perhaps, the first 
su arrangement for promoting the comfort of emigrants, 
@ matter hitherto much neglected. 





STEAM PUMPING ENGINE. 

We illustrate below an efficient steam donkey pump and a 
complete vertical steam engine combined, manufactured by 
Messrs. Bastin, West Drayton, Middlesex, which has been spe- 
cially designed for use in mills and manufactories, where, in 
addition to being employed for pumping purposes, the steam 
pumping engine is required to drive machines, such as a lathe, 
drilling machine, &c. By withdrawing the cotter at A the pump 
| ean be disconnected, and the engine worked as an ordinary 
| vertical steam engine. 








The pump is supplied with an air vessel, and the passages and 
valves are of ample area. All parts of the engine and pump are 
easily accessible for inspection. They are made with cyliaders 
8in. to 8in., and rams 2in. to 5in. diameter, and 34in. to 9}in. 
stroke. 








YARDLEY SEWERAGE.—The following is a list of the tenders sent 

| in for the sewerage and disposal of the sewage for the district of 

Acocks Green, near Birmingham, Mr. E. Pritchard, Warwick, engi- 
neer ; quantities by Mr. E. J. Purnell, Coventry :— 


8. and W. Pattinson, Sleaford .. .. .. £3390 0 0 
Ss  — %. yee here eee S 8108 0 0 
Palmer and Lee, Birmingham .. .. 7315 0 0 
Greenwood, Dormer, and Co., Longton 6646 0 0 
Meats Bros., Birmingham .. .. .. 6500 0 0 
| E. Cox, Shrewsbury .. .. 5950 0 0 
| W. Robinson, Worcester.. .. .. «. 5400 0 0 
| Frayne and Son, Birmingham .. .. 6351 0 0 
| Green and Son (accepted), Warwick .. eo 5292 0 0 





HIGGINSON’S THREE CYLINDER ENGINE, 

We illustrate below a very curious three-cylinder engine, 
patented by Mr. Higginson, of Liverpool. It is a development 
of a single cylinder, or rather semi-rotary engine, patented by 
the same gentleman, and illustrated in our impression for 
February 18th, 1876. We believe that the construction of this 
engine will be easily understood. It will be seen that each 
counecting rod is in one with the piston, and is flat-sided and 
broad, so that it makes a slide valve. The rounded edge of the 
viston enables it to follow the motion of the crank, 











About a dozen of these engines are at work and are giving 
satisfaction. A steam lighter, 90ft. long, is driven by one of 
these engines, with a 4in. stroke, at about eight knots an hour, 








MIDDLESBROUGH RarLway Station. — The North-Eastern 
Railway ey have almost completed the ornate railway 
station which it has for some time been in course of erection at 
Middlesbrough, in which town the passenger traffic had grown far 
too great to be accommodated by the small building previously 
used. The new station with the necessary subways, &c., has been 
in course of construction for three years, and the cost of works is 
thus stated in the officia reports of the company :—In 1873, 
£12,469 were spent; in 1874, £39,399; in 1875, £33,503; and in 
1876, £42,005. The anticipated cost of completion was £17,162, 
and this, it was expected at the beginning of the year, would be 
chiefly expended during the half-year now running its course. 
The costly erection, then, is partly Gothic, and built largely 
of Durham stone. It has two chief pero north and south. 
with a space of about31ft. between—the platforms being about 200 
yards long, the southern one averaging 19ft. wide, and the northern 
one nearly 6ft. wider. The former is intended for the trains to the 
South, to Darlington and the West, and to the North; the north 
platform is for the down trains, and at the east end a “‘ dock” is 
provided for the trains on the Guisboro’ branch, A recess platform, 
178ft. long, is behind the southern one. The station roof is com- 
posed of wrought iron lattice girders, springing on the north from 
the walls, and on the south from the walls, and from columns of 
cast iron near the recess platform. The apex of the roof is 60ft. 
from the rails ; it is surmounted by a ventilator, and is boarded half- 
way up, the remainder being glazed. The roof over the recess 
platform is 40ft. high at its apex, and it is constructed similarly to 
the main roof. Tle main entrance to the station is by a 
carriage drive at the corner of Zetland and Linthorpe-roads, which, 


by an incline, terminates in a covered cab-stand, 78ft. long by 
50ft. wide, in front of the booking hall. A foot-passengers’ 
entrance is in the Zetland-road, and there is access to station- 


yard from Exchange-place by two flights of grey granite steps; 
and there is an entrance to the north platforms from Bridge. 
street east. There is communication between the two platformsby a 


subway. The basement of the station is app to business 
purposes, and there is good cel! The internal arrangements 
of the station are good. There is a e booking hall, 72ft. by 


43ft., which has a high. pointed roof of pitch pine, and the walls of 
which are partly lined with enamelled tiles. It is divided by pitch 
pine screens from the a for exit and entrance, the upper 
panels of the screens being glazed. There are handsomely-fitted 
waiting-rooms—ladies’ first class, gentlemen’s first-class, ladies’ 
second-class, and general ; telegraph, station-masters’, and parcels 
and left luggage offices, as well asstore-room, lamp-room, and porters’ 
room. Above the latter is a water tower, where a supp| tank, cap- 
able of holding about 18,000 gallons, is placed ; and underneath the 
parcels’ office is a cabman’s ‘‘refuge,” seated, and having lace 
and oven. The refreshment department is provided with and 
second-class refreshment rooms, suitably fitted. There is a relief 
booking office on the north platform, and also waiting-room, The 
construction of the station has involved the raising of Albert 
Bridge, which adjoins it on the east, and which has also been 
widened from 35ft. to 60ft.; and the construction of a subway 
under Linthorpe-road on the west, branching off into Albert and 
Wellington-streets. The station now temporarily used is intended 
to be devoted to excursion traffic. The architect is Mr. W. Peachey, 
of York, who has been assisted by Mr, Liddell ; Mr. A, Taylor has 
Barry, of York. It'is expectod that the station wil be wooed fey 

arry, of Yor ex tha station will be for 
passenger traffic in abovt a month, 
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ON HOMOGENEOUS IRON, AND THE DEGREE OF 
HOMOGENEITY TO BE EXPECTED IN [RON 
PRODUCED BY VARIOUS SYSTEMS OF PUD- 
DLING AND SUBSEQUENT WORKING.* 

By Mr. Henry Kirk. 


Manvuraorunmrs of finished iron are frequently blamed by engi- 
neers for not giving them the exact phy ony required, and they 
excuse themselves by saying that the pig iron supplied to them 
under the same name varies very much in its composition, and that 
they cannot meee peepee Hoga por from it. —— oowseny 
to ro com ts of the ity of pig iron as purely ima > 
but they Seciensives find fault with the minerals supplied to them, 
and mine owners are very ivady to tell them that they can only 
ive such materials asthe mines yield. Thus every one exonerates 
imself, yet the truth is that no one of the departments is without 
its difficulties ; and if each, instead of ignoring those of the others, 
would patient! examine them, and endeavour to remove, mitigate, 
or neutralise them, in the end all would be gainers. It is from 
such considerations that this paper is brought forward, in which it 
is the writer’s intention to present some facts and offer some re- 
marks from an ironmaker’s point of view. Words sometimes alter 
their signification so much in course of time that it is occasionally 
difficult, during the period of transition, to embrace all the shades 
of meaning current in any short definition ; and if the title of this 
r had been confined to ‘‘ Homogeneous Iron,” numerous pre- 
ents might have been found fora departure from the strict 
original sense of the term ‘‘ homogeneous.” But it is contended 
that many such departures give rise to ambiguity and confusion, 
and to a loss of valuable time, which ought to be avoided. Thus 
the word puddling was originally restricted to the working of 
refined iron, which never became thoroughly liquid, but was in a 
puddle or pasty state throughout; and when unrefined i pig began 
to be worked, and was found to melt thin and boil u y from 
the rapid escape of carbon, the process was termed boiling. But 
as the puddled iron was better than the boiled, there was the temp- 
tation to sink the word boiling altogether, and this has been done 
so completely that now, when we want to speak of the old puddling 
process—which is still carried on at all the best Yorkshire works, 
and at many others where the very highest quality of iron is made 
— it requires a lengthy description to convey the intended meaning. 
The term homogeneous seems to have been first applied to iron 
about twenty years ago, and it meant a comparatively pure iron 
factured b ting, too low in carbon to be called steel, in 

fact presenting none of its characteristics, But within the last 
ten pos makers of homogeneous iron have appropriated the term 
steel, steel being something better than iron; and now there 
appears in some quarters a disposition to adapt the word homo- 
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geneous to iron produced by puddling, whereas puddles iron is not, 
and perhaps cannot be made, truly homogeneous, It is highly 
probable that the use of the term steel has very much hindered the 
employment of true homogeneous iron in works of construction, 
for which it appears to be eminently fitted, by creating false im- 

ressions as to its hardness and to the expense of working it, and 
it is a question whether the appropriation of the term homogeneous 

ill help iron manufacturers nearly so much as the closest approxi- 
mation to its most valuable properties which it is in their power to 
make. But here arises a difficulty ; the finely crystalline appear- 
ance of such iron, when cut round with a chisel and broken 
suddenly off, finds little favour with engineers and consumers, 
while the fact of its being remarkably strong in its hot as well as 
in its cold state, and requiring a good deal of fire to heat and mus- 
cular force to work, excites prejudice on the part of those who 
have to expend their labour upon it. 

The writer will now endeavour to show, first, what homogeneous 
iron is, and. what are its properties; next, how far the conditions of 
various modes of puddling are compatible with the production of 
similar iron; and, lastly, how homogeneity is effected by the sub- 
sequent operations of hammering, rolling, heating, piling, &e. 
Homogeneous iron will be considered herein as iron of the same 
kind or nature throughout, and consisting of similar parts; thus 
iron may be homogeneous and yet contain all the elements usually 
associated with it, such as carbon, silicon, sulphur, phosphorus, 
and manganese; but iron containing cinder cannot be truly homo- 
geneous, use the nature of cinder is altogether different from 
that of iron, and in fact cinder does not combine with it at all, but 
only remains diffused Loge rg the mass, Iron produced by 
melting and casting into solid ingots, carefully heated and well 
worked, may properly be called homogeneous. Such iron has no 

ight to the term steel when the carbon is not above 0°30 per cent., 
which is an amount sometimes exceeded in the very best brands of 
wrought iron ; for instance, an — of Swedish iron is given by 
Percy with 0°386 per cent. of carbon, and one of Russian with 
0°34 percent. Homogeneous iron— or mild steel as it is now called 
~—is remarkable, as compared with puddled iron, for its high degree 
of strength and ductility combined. This is well exemplified in 
the samples of mild steel and iron hoops of which tests are given 
in Table A. The pieces were about 6ft. in length each, and the 
testing machine was one specially constructed for ascertaining the 
tensile strain and ductility of telegraph wire. On the face of it, 
the steel appears twice as good as the iron, taking strength with 
ductility ; but when it is considered that, to obtain the compa- 
rative value for work, say by Mallet’s coefficient, half the heoaiion 
weight has to be multiplied by the elongation per foot, it will be 
seen that the steel has about four times the value of the iron, 
This, however, does not exhibit the whole of the difference between 
the two. By the same rule of calculation, No. 16, the lowest of 
the steel, gives nearly twelve times as much value as No. 4, the 





* Institution of Mechanical Engineers, 


and the highest steel is as 1 to 1°62, and the ratio of difference 
between the lowest and the highest iron is as1 to 9°06, showi 
that the variation between the different samples is five and a-ha 
times as much in the iron as in the hom eous metal, No 
doubt this is an extreme case, but it is sel as well adapted 


lowest of the iron; while the ratio of difference between the lowest | appears to be soft and ductile, strength is added to it by the 


mete paper and speaking generally it may be said that 
m is good so far as it is a 7 Beene pgp , 

cepting perhaps manganese. But carbon, @ most vi 

accompaniment of pure iron, seems to be highly injurious in 





show the full value of homogeneity, which would be perfect in the 
steel, from its having been worked down to so small a size, but 
more imperfect than usual in the iron, for reasons which will be 
given in the last division. As ingot iron—to use the term recom- 


of internal crystallisation, accompanied often with air bubbles. 
degree of uniformity can be obtained, as is done in the manufacture 
of armour-plates, by building up from numerous small pieces. It 
is not the intention here to deal with plates nor with hammered 
iron, nor specially with angles or rails, because the experiments 
now first made public were conducted entirely upon rolled bars. 
As the manufacture of iron from ingots has undergone great 
changes of late b pony it is obviously unfair to give examples from 
old sources, and the only available modern data suitable for the 
comparison are given in Kirkaldy’s experiments on Fagersta steel 
in 1873, Series C3, representing the presence of 0°15 of carbon, from 
which is extracted Table B. The Sowest breaking strain is 23°6 
tons per square inch, and the highest 27°1 tons; the lowest degree 
of contraction of area at the point of fracture is 31°4 per cent., 
and the highest 72 per cent.; the least degree of extension, over a 
length of 10in., is 20°2 per cent., and the greatest 31°1 per cent. 
Numerous samples of wrought iron of higher breaking strain, and 


ultimate extensions, can be found, but probably not of all the 


pended upon the steel to make it truly homogeneous, as in the 
first two or three tests given in the table. Puddling may be shortly 


from 3 to 10 per cent. of impurities, into wrought iron, containing 
in its first stage as puddled iron from 4 to 3 per cent. Oxygen is 
the almost universal agent employed for this purpose, and is 
obtained principally from oxide of iron in various forms, teehni- 
cally termed fettling. The furnace in which the operation is 
seriand may be ed as isting of four parts—the grate, 
the hearth, the flue, and the chimney; but frequently one 
chimney serves for a number of furnaces. The grate need not be 
further noticed, except to state that where iron of superior quality 
and requiring to be kept very clean is produced, it is fixed lower 
than usual, to prevent coal or ash from passing over to the 
| hearth, The hearth of a puddling, or more correctly speaking, 
‘ boiling furnace, is made of cast iron plates, which are kept 
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tion with phosphorus and silicon in quantity. These 
elements, which, along with other foreign matters, impart fluidity 
to iron, first of all appear to reduce the amount of carbon in the 
pig 3 such iron comes readily to the boil, and the liquid condition 
ing maintained by the presence of the other impurities, the boil 


mended by the International Committee at the Philadelphia | may be prolonged to a later stage of decarbonisation than can be 
Exhibition—is made larger in size, it is less and less uniform, because | done with better iron ; hence it is possible to reduce the carbon to 
On | a mere trace by well and careful working, and to make the iron 
the other hand, as wrought iron is made larger in size, a greater | soft, fibrous, weldable, and apparently very good, though it has 


never yet been proved equal in all respects to that produced from 


| a higher quality of pig. The ordinary expression bm to it b 


consumers of first-class iron is that it wants ody,” whic 
appears to mean neither more nor less than that it lacks strength, 
is not sufficiently pure, and is short of carbon. But when all other 
elements are reduced to a very ogy percentage, the carbon is 
pretty certain to be unusually high, and the iron, when broken 
suddenly by a smart blow upon the anvil, after cutting ¢ h 
the skin, is almost invariably crystalline or granular, though 
capable of bearing a high tensile strain, contracting very much at 
the point of fracture, and elongating considerably; when not 
broken suddenly, the appearance is fibrous, and the fracture under 


| tensile strain is generally all fibrous, Such iron must be 


despite its crystals, and, as it improves with working, it is better 


| in the manufactured article than in the bar; while iron made 


three combined, when a sufficient amount of work has been ex- | c 
| become extremely brittle. 


described as a process for the conversion of cast iron, containing | 


| fibrous by a mixture of strong cinder, and working comparatively 
some few with an equal contraction of area and the same degree of | 


cold in the finishiog heat to prevent this cinder escaping, is never 
equal, in point of strength and ductility, to the other, and is 
very apt, with the least degree of overheating by the smith, to 
The writer has observed many of these 
phenomena for years past, but they have never come out so forcibly 
asin the course of some experiments that he has had in hand for 
several months, undertaken with a view to ascertain the pro- 
perties of several kinds of iron, chiefly from hematite ores, in 
constant use at the works of his firm, and gaining incidentally 
some knowledge of the principles of puddling, and the nature of 
iron generally. There was no intention at the time the trials 
were made of publishing the results, and they are not to be looked 
upon as anything out of the usual course. The heats given were 
all of full weight, no extra time was spent over them, no extra 
fettling used, and no additional heat was employed to purify the 
iron to a greater extent than was likely to be done in actual every- 
day work. Occasionally the puddler, in his anxiety to do wal 
would step beyond these bounds, but such heats were alwa: 

rejected for tests and analysis, because it was well known that the 
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cocl by various means to prevent them from melting with 
intense heat, and are also covered with oxide of iron or fettling, 
which is renewed from time to time as required, Usually 
a heat of 44 cwt. long weight, or 540 lb., is charged along 
with some cinder from the hammer or rolls. As soon as the iron 
begins to melt, it comes in contact with the fettling and cinder in 
a solid or liquid condition, Chemical action between the two is 
immediately set up, so that the first melted iron has a greater 
chance of purification than that melted at a laterstage. Allround 
the sides of the hearth the fettling rises some inches above the 
floor, and as the tools are worked backward and forward and from 
side to side the melted iron is washed up against it, and therefore 


rest, and begin to thicken first. The puddler scrapes the thick iron 
into the middle and mixes it thoroughly among the other. The 
thickening is helped on by the closing of the damper, which is 
generally done as soon as the iron is properly melted ; and when 
the iron and cinder are well mixed together, the boil generally 
commences and the damper is raised. As the boil proceeds, the 
most advanced portions sink to the bottom, and are brought up 
again and blended with the rest by the puddler’s tools. After the 
melting, mixing, and boiling, comes the dropping as it is called, 
when the ebullition gradually subsides, till the whole mass lies 
upon the floor of the hearth in a pasty state. The floor of the 
hearth is much colder than the upper portion, all the heat being 
derived from above, so that the action of the fire comes very 
unequally upon the iron, which is worked up by the puddler, and 
turned over and broken into small pieces to allow the flame to play 
upon all parts as uniformly as may be, the damper being lowered 
at the same time ; but as the tools are only very small in propor- 
tion to the quantity of iron, and the puddler’s strength and activity 
limited, it is easy to see that at best the working of the iron is 
only imperfect. Next comes the balling, or making into lumps 
suitable for the hammer, which is done as expeditiously as possible, 
putting together the most advanced portions first. But even here 
rfection in hitting the right moment, with the whole of the iron 
in the furnace, is scarcely attainable, so that there are at every 
stage causes making against homogeneity, which it requires all the 
best efforts of the workman to keep in check. These causes are 
increased sometimes by the furnace working with the flue slanting 
upwards directly into a firebrick chimney, the brickwork of which 
ually melts away, and theoretically should come into the 
‘urnace, heat by heat, in which case little harm would be done; 
but in practice the puddler keeps it back by the fettling, and now 
and again it runs into the furnace all at once, and in many cases 
spoils a heat. Frequently the effect is to produce fibre, by the dif- 
fusion of a thick cinder throughout the mass, preventing the for- 
mation of crystals, but the iron is generally weak and red-short. 
When a short flue is carried from the furnace to a boiler, the 
haar of melted brick is scarcely worth notice. So far this is a 
ark picture of puddling, but fortunately there is a counterbalancing 
principle at work which greatly mitigates the evils. Pure iron 





the outer sr ne of the iron are exposed to more fettling than the | 
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results would be entirely delusive. The puddled blooms were 
rolled into bars without reheating, and finished at a second heat, 
except four of the samples, the results of which are represented 
in Tables E and F. 

Table C gives the tests of four bars of Marron iron of various 
sizes and shapes, from four different puddled bars of one heat. 
The ultimate stress ranges from 24 to 27°3 tons per square inch, 
the contraction of area from 40 to 52°4 per cent.; the extension, 
taken over a length of 10in., from 22°1 in the smallest size to 24°2 
fed cent, in the largest. There was considerable difference 

tween the properties of the first and the Jast of the four, and an 
analysis of each was taken (the first and second of Table F), the 
last being highest in carbon, and probably, from the greater total 
percentage of the various elements, lowest in cinder. 

In Table D the first four samples represent two puddled bars of 
the same heat. One piece was taken from the end, and the other 
from the middle of each finished The samples range from 
24°1 to 27 tons per square inch ultimate stress, from 32°8 to 467 
per cent, contraction, and from 22°7 to 262 per cent. extension 
over 10in. length. The first of this list pr d the u 
feature of being worst weldedin the middle of the bar, caused by 
the pile being charged after the rest, and drawn before the heat 
had permeated throughout. When fractured, it exhibited the 
five pieces of the pile very distinctly, though the end of the bar 
was well welded. Animperfect weld reduces a bar to a series of 
flat plates, and it is well known that plates neither contract at 
the mex on) part nor elongate s> much as rounds and squares, 

Table E and the last five items of Table F give the results of the 
most important trial of all, because they represent the whole of a 
puddled heat, both in tests and analyses. The sizes of iron are all 
the same, which is better for comparison with each other. The 
breaking strain is from 23 to 25 tons per square inch; the con- 
traction from 31°6 to 50 per cent.; the extension, over 10in. 
length, from 20°1 to 26 per cent. An effort was made in this 
heat to get the carbon lower than before, and it gave an average of 
carbon 0°131 per cent., against an average of 0°175 per cent. in 0 
and D; but the sum of the phosphorus and silicon had risen 
from 0°133 to 0°243 per cent., and it will be seen that in F itself as 


+ 





the carbon falls the phosphorus and silicon increase. Thus :— 
Carbon. Phosphorus and silicon. 
Per cent. Per cent. 
W.R.3 contained 0°180 66. be 
WW. 00 |. “0-300 
W.5 at re: . 0310 
W.R.5 » 0090 ., Sart ter a 0°345 
W.S. is here omitted, because it was treated in an entirely different 


manner from the rest, by which the cinder was better extruded, 
and it is not, therefore, eligible for comparison, because some of 
the phosphorus and silicon appearing in the analysis of iron pro- 
perly belong to the cinder remaining in it. Attention is ested 








to this point, b it is ptible of a practicable application 
at these 


specially concerning engineers, There is a probability 
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oscillations of carbon on the one hand, and phosphorus and silicon 
on the other, are not accidental, but are really cause and effect, 
A considerable amount of carbon often remains in the 
puddled iron after it has reached a spongy condition, and the 
cavities of it are filled with cinder, which generally contains a 
ood deal of phosphoric acid and silica. It is likely that some of 
the. oxygen for the removal of the carbon is obtained from this 
cinder, and that it sets free iron, phosphorus, and silicon, which 
are added to the puddled ball. Colouring is lent to this supposition 
by the behaviour of puddled iron at the hammer, by the effect of 
a puddled heat waiting in the furnace after it is made into balls, 


the iron on one side and kee up to suit it on the other side, 
but asthe same damper generally acts for both, this cannot be 
done. It also happens now and then that the wind blows in 
strongly at one stopper-hole and drives the flame out at the other, 
to the annoyance and inconvenience of the workmen. The Pickles 
machine at Kirkstall Forge, near Leeds, is perhaps the best of its 


TasLe A.—Zests of Hoop Ivon and Steel. (Pearson and Kno 
Hoops lin. 


Round Oak Works, Dudley, has a grate much wider than the 


hearth, which is circular, and the furnace appears to keep pretty 
well filled with flame. 'A heat of 10 cwt, was ‘pradied tn the 
writer’s presence in eighty minutes from the time of being ch: 


arged 
ata red heat to the withdrawal of the last ball, ‘The heat was 
physicked, and the produce was 9 cwt, 2qr, 2b. of strong granular 


wles’ Cual and Iron Company, Crown W.I.W., Warrington.) 
X 18 wig. 
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and by the composition of puddled ball cinder. Frequently a ren [hog eat digg e wesl obss © Lays y . ai . Cee 
slight flame is observed from a puddled ball, and when the hammer No. Breaking weight. Elongation. No. Breaking weight. Elongation, 
drops upon it and the cinder is thereby brought into closer contact Pere wt | | ee {UC ise fk 59 TAY SYS. 0s) ROY SOE eee 
with the iron, it is immediately covered with the flames of carbonic Ib. Per cent Ib. Per cent, 
oxide. When the puddled balls remain too long in the furnace 1 4360 11°50 | 1 2660 9°00 
the quality of the iron is greatly impaired ; though the causes of 2 3800 13°25 2 2420 4°50 
this do not appear to have been investigated, it is a well-known 3 4275 13°00 3 2525 9°95 
fact. It may be that occluded gases have something to do with it, 4 4109 13°50 4 2400 , 4 
as well as the cause just referred to, Cinder expelled from puddled ‘ = Pe 5 2000 3°00 
balls, as far as the writer has been able to examine it, is invariably 7 3700 12-00 7 2300 2°50 
poorer in iren and richer in silicon and phosphorus than the cinder 8 4445 10°50 | 8 2000 4°00 
left in the furnace at the time the balls are withdrawn. Without 9 3680 14°25 9 2490 9°25 
attempting to trace any very close connection between the mecha- 10 4430 875 \} 10 ped - 
nical properties and the chemical composition of the different 11 3300 ar - a 2°00 
samples given in Tables C, D, E, and F, attention may be very cae at 13 2400 7°50 
properly drawn to one fact which comes out with remarkable 14 4750 12°95 14 2210 3700 
clearness. It has frequently been contended, in making tests, that 15 4200 | 13°00 15 2870 8°00 
the true value of any iron is shown by the amount of stress at the 16 3700 | 9°50 6 2400 3°25 
fractured area, and there can be no doubt that this shows its real 17 3720 1i'75 17 2650 a 
strength. It will be found throughout that as the carbon increases ag 3815 | ee 48 = pe 
so does the stress at the fractured area. Thus— 4 ot 4 4 9375 4°50 
Carbon. Stress at fractured area. Original area. -- == ———---- -|j 
a Y aon. Cyl 4. ts Average 4042 12°08 | Average 2888 5°15 
i 92,595 - 0-442 : H 
O15 .. 94,308 0-442 ———> = - — ———= —_ ms meneee = ereriemane 
car rh Sees 44 TABLE B.—Tests of Fagersta Steel Bars, 
O65 .. 102,809 0255 Bars 10in. length. 
4-H rim yt no gS ag Si Bey a pecimens turned te | ! | i 3g G0 Dptives Ute wf soitw— 
3 4 ° » ot) as “a4: { ; ) acti J 2 
Ba cc Mi 2 SRB | ty, |__| tre trate | urginat | te | serene ttt 
The apparent exception in the case of 0°170 per cent. is due to | —__—— Diemshes, ae ETE BT. 
the area being three times as great as in 0°165, and, therefore, in. in, sq. in. | lb. Per cent. | Per cent, 
having a much less amount of work put upon it, and the immense } square 0°357 0100 60°780 72°0 22°2 All silky. 
increase of strength from 0180 to 0°190 is mainly accounted for by 1 do. 0-619 6°300 54°560 Do. 
by the extra work put upon the latter. {t has been stated previously a 1°00 0°800 | 57°000 ou! to, eeicenta 
. 4 . * . : 2 do. 1°382 1°500 57°453 95 per cent. silky. 
thata mixture of iron and cinder is not compatible with homo- oda 1°694 2°250 | 57°345 ‘All granular. 
geneity. The great capacity for heat possessed by iron of unusual 8 do 1-294 3°000 52° 962 All silky, 
purity gives better facilities for expelling the cinder, besides which | —--———-—— oy <= ae Sele (rocectas 
it does not stick in such iron so pertinaciously as in that of lower Average | 56° 843 


quality. 

Of the analyses presented in Table G, the first, second, and 
fourth represent a description of iron very much in favour for years 
past, soft in its hot as well as in its cold state, easy to weld, and 
fibrous. The third was similar, but not entiraly fibrous; it has 
been added just to show the influence of carbon along with silicon 
and phosphorus in quantity. It has been seen that all the four 
are much lower in metallic iron than the previous samples, and 
that the total percentages are also lower. Ordinary chemical 
analyses do not distinguish between iron and its oxide—it is all 
given as iron, whereas there may be 4 per cent. or more existing in 
combination with oxygen; and the weight of oxygen not being 
given, this causes the total percentage to fall short in the more 
impure article. 

From what has already been advanced, the true means of 
ensuring such a degree of homogeneity as is possible by puddling 
appear to lie in the production of iron as pure as may be with its 
attendant carbon ; and it is believed that if iron were puddled with 
a view to the best possible quality and the greatest degree of homo- 
geneity without any regard to the presence or absence of fibre, the 
carbon would runstill higher thanin Table F, and thatthe iron would 
be more valuable in every way if its properties were appreciated and 
its peculiarities understood. Iron makers have a perfect right to ask 
that restrictions should not be imposed upon them which are not 
imposed upon makers of so-called steel. If it be true, as it aj 
to be from the foregoing observations, then the most valuable iron 
is that which is purest, along with sufficient carbon to impart 
strength, it is obviously bad policy to replace carbon by phosphorus 
and silicon, even though that replacement should be accompanied 
by the substitution of fibre in a nicked and suddenly broken sample 
for fine crystal or grain ; and it is not impossible that such engineers 
and consumers of iron as frown — everything in the shape of 
wrought iron which is not fibrous, have gone in the direction of the 
opposite extreme to certain of their predecessors of thirty years 
920, who were very apt todesignate fibre by the contemptible name 
of dirt. 

Having now considered the boiling process, as usually practised, 
the best Yorkshire system will next be touched upon, as carried out 
at Low Moor Ironworks, which is, as before intimated, the old 
puddling process. This system appears to be a constant fight for 
homogeneity from first to last. Only the very best materials are 
used throughout, ‘The iron is all refined, and itis puddled in heats 
of only 370 1b., which can be manipulated much more thoroughly 
than the larger quantity before mentioned. The very best work- 
men are employed, an efficient check is kept upon the work of each, 
and he is paid according to the quality turn 
the method seems to be the best that can be devised for insuring 
the highest degree of homogeneity possible 
Mechanical rabbles are now worked only to double furnaces, having 
two doors opposite each other, a rabble being placed to work 
through the stopper-hole of each; but these furnaces, as usually 
constructed, are objectionable in several respects. In the single 
furnace, the roof is made highest over the door, as shown at A in 
Fig. 1, to counteract the effect of the air drawing in at the working 
hole and at the crevices about the door and door-frame, which con- 
trivance brings the flame tolerably well to the front; but the 
double furnaces are highest in the middle, as shown at B in Fig. 2, 
and the flame is not therefore so well 
construction may be a necessary evil, but it is worth att 


Bars 10in. length. 





TaBLe C.—TZests of Marron Iron Bars, by D, Kirkaldy, 3rd July, 1876. (Chiefly from Mossbay Hematite.) 











Contraction Stress per re ' P 
Size of bars Original area. Ultimate stress per sq. in. of of area sq. in of U Itimate Ap mane of 
S yar . extension. racture, 
original area at fracture. fractured area. 
in. sq. in. Ib. Tons. Per cent. Ib Per cent. 
is diam 0°255 61°282 27°3 40°3 102°809 22°1 Fibrous. 
7: square 0°331 55°791 24°38 42°9 97°709 23°0 Do. 
2 do. 0°57 4° 894 24°5 40°0 91°491 24°2 Do. 
4 do. 0°265 53°603 24°0 *738 22°9 Do. 


52°4 112 





TaBLE D.—Tests of Marron Iron Bars, by D, Kirkaldy, 2Ath July, 1876, 


(Chiefly from Mossbay Hematite.) 


Bars 10in. length. 





area at fracture. 





Ap nee of 
Sioure. 


Stress per 
sq. in 

of fractured 
area, 


Ultimate 
extension. 





Diameter of Original Ultimate strees per sq. in. of Contraction of 
bars. area. original area. 
in. | 8q. in. Ib Ib. Tons. 
1} diameter | M 0-968 60,351) 55 504 26°6 
is >. |} £ do. 58,817 § °°" = * 
lo. E 0°785 54,203 ea: 
Tite ee Be do. paroz5 j O4118 ast 
lide. | M 0°968 52,747 | 50 564 ones 
i do. E do. 52,881 § °°" oe 


| 
Per pe Tb. Per cent lls 
a |. ee _ 
to-7} 18°? 101,626 36-2 | 2872 _ 
Saf ae7 95,191 3.5 | 25's oe 





" (M, middle of ba 


r; E, end of bar.) 





TasLe E.—Tests of Marron Iron Bars, by D. Kirkaldy, 3rd May, 1876, (Chiefly | 


from Moesbay Hematite.) 


Bars 10in. length 
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Original | Ultimate stress per sq. in. of 
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to amend it. The depth of the hearth below the fore-plate upon 
which the door rests, and which serves as a support for the 
puddler’s tools, andasa fulcrum whenever leverage is required, is 
generally greater than in a hand furnace, in order to prevent iron 
and cinder being raked out by the motion of the rabbles; this 
causes the workman extra labour when he is obliged to work with- 
out the machine, which is a longer period than the machining, so 
that there is a per-contra to the saving of labour by the machine, 
The double furnaces, having no backwalls, have of course much less 
brickwork and fettling in proportion to the charge of iron than 
single furnaces, the results of which are saving of fuel and fettling ; 
but the furnaces, having a smaller reservoir of heat in the 
absence of the backwalls, work more slowly, and do not regain 
their full temperature so soon after having been cooled down 
for any purpose, such as cleaning the grate or lowering 
the damper to bring on the boil. This is a great drawback 
in working iron that requires a good deal of dampening, 
and the heat restoring rapidly after the damper is 
The saving of fettling when there are a few of such furnaces, in 
what may be termed the experimental stage, amon 

the ordinary kind, is often made up by a free use of mill scale (of 
course depriving the rest of their fair share), and by the oxidising 
of a larger quantity of scrap, to keep the bottom good. When not 
so made up, a better mixture of iron must be resorted to, or more 
waste of iron will be incurred, or else worse iron will be made, that 
is of course always supposing that the mixture of iron and the 
quantity and kind of merney | are properly adapted and adjusted to 
each other in the single furnaces, Double furnaces sometimes 
work hotter on one side than on the other, which is vexatious, for 
the damper occasionally wants lowering to suit the condition of 














area. | original area. area at fracture. of fractured extension | Appearance of fracture. 
| area. | 
=) sq. in. Ib. lbh | Tons. Per vent. Ib. Per cent. | 
w.s. M 0442 56,515 ) } 42°3 | 24°1 Fibrous, 
Do. M Do. 56,470 > 65,803 | 24°79 40°2 >40°9 94,501 22°6}23°3 | Do. 
Do. E Do, | 54,423) 40°25 23°1 | Do. 
W.T.W M Do. 55,791 | 46°1 241 Do. 
Do. M Do. 557352889 } 248 46°1 $41°3 04,916 23°8 $ 23-0 De. 
0. E Do. 55,554 31°6 211 - Do. 
out, and altogether W.5 ™ Do. 55,780 42°3 ) | 98-9 | Do., 5 pert. crystalline. 
b 4 Do. E Do. 55,361 $55,048 | 24°6 40°2 541-6 94,308 {  2ORe se | Fibrous. 
y puddling. Do. M Do. 54,004 | 42°39 22°3 Do. 
W.RS M Do. 226 46°1 24°8 Do. 
Do. E Do. 55,181 > 54,747 | 24°5 38°2 }40°8 92,595 22°6 } 23°2 Do., peculiar. 
Do. M Do. 53,834 38°2 22°38 | Do. do. 
W.R.3 M Do. 52,138 | | 50°0 25°9 | Fibrous. 
Do. M Do. 51,961 } 51,728 23°1 50°0 -50°0 105,457 26°07 25's | Do, 
Do. | E Do. 51,085 50°0 25°5 Do. 
(M, middle of bar ; E, end of bar.) 
equalised. This ot oy TaBLE F,—Analysis of Marron Bar Iron, by G. F. Downar, Workington. (Chiefly from Mossbay Hematite.) 
Size of bars. Description. Iron, | Carbon. | Silicon. Sulphur. | Phosphorus. | Manganese. Total. 
in. | i | 
+; diam. or 99°533 | 07165 0°067 oon | 0-075 =| Trace 99°851 
* Square - 99°530 0°190 0-074 0°010 | 0°091 | Trace 99°895 
5 ™m. _ 99°533 0°170 0°047 0°011 0°045 Trace 99°806 
i do. W.S8. 99°498 | 0°120 07116 0°015 0°091 Trace 99°840 
2 do. W.T.W. 99°326 ! 0°150 0°128 0°012 | 0°132 Trace | 99°748 
% do. W.5 99° 500 07115 0°149 0°011 | 0°161 Trace 99°936 
% do. W.R.5 99°498 0°090 | 0°163 0°022 0°182 Trace 99°955 
i do. W.R.3 99°704 0°180 0-019 0°014 0°074 Trace | “991 
TaBLe G.—Analysis of Bar Iron. (Ordinary Quatlitics.) 
Size of bars. Description. Iron, Carbon. Silicon. | Sulphur. Phosphorus. | Manganese. Total. 
in. | 
a diam.’ K.B.W. Crown | 98°625 Trace }  0°258 ;  0°052 0°321 Trace | 99°256 
raised. do. * Do. | 93°983 Trace | 0°174 | 0°038 0239 Trace ;  99°484 
§ do. Do. | 99°064 0°075 0°294 0°035 0310 | ‘Trace 99°7 
a number of 4X4 + K.B.W. Crown Best | 99°15 Trace | 0°170 | 0°028 0°200 | 0°140 99°653 





(Analyst, * Down 


ar; + Pattinson.) 











class, but there is not apparently anything about the system of | 
mechanical rabbling generally to give grounds for expecting a | 
greater degree of homogeneity in iron made by this than by the | 
ied methods, though double furnaces unquestionably save 
ue! 





The Casson-Dormoy furnace, with Casson’s gas-producer, at 





iron or steel, but the bars were not all egg Pg though 
there was a wonderful amount of regularity. e men worked 
most vigorously, as the puddlers of the district know how to work. 
The sweep of the machine did not seem to be perfectly adapted 
to the form of the furnace; the men gave the rabblea side push 
when it came to the jambs to remedy this, but as this might not 
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always be attended br amen alittle alteration of the machine is 


desirable to remove the necessity for it. 

~ ‘Phe Maudslay, or Pernot furnace, the floor of which is upon an 
jnolined plane, and which rotates in this position, is an advance 
upon the foregoing, because it exposes the iron alternately to the 
action of the cinder when it comes to the lowest part, then to 
the flame of the furnace without the covering of cinder ; but there 
js still the disadvantage of the colder bottom, and of turning over 
and balling by manual labour. The form of furnace revolving on 
a horizontal axis appears to give the greatest promise for the 
future, if those who employ it will only study chemical action and 
work according to it, instead of trying to overcome their difficul- 
ties by merely mechanical contrivances. When iron is charged 
cold into these furnaces the evils pointed out in the ordinary 
furnace are intensified, because a greater quantity of melted 
fettling is present, but-the iron ought always to be charged liquid. 
The working of the iron while it remains liquid is far more 
thorough than in the best of the other systems noticed, but when 
the iron becomes pasty there is no means of opening it out as is 
done by a good addler, and con pty the advantage is to some 
extent lost in the latter portions of the heat. 

The published reports on the Danks furnace do not give much 

romise of homogeneity, inasmuch as from various causes, including 
imperfect working of the puddled ball, there has been generally a 
large quantity of very thick cinder present, difficult to ope , 

he Spencer furnace shows considerably better results rom its 

working than the Danks, that is from a metallurgical point of 
view; but there is some reason to fear that the degree of heat 
likely to be obtained, owing to the thinness of the lining, would 
hardly be sufficient for the proper expulsion of the cinder without 
reheating, and this it will be readily understood, from the con- 
siderations previously advanced, is objectionable, in the presence 
of much impure cinder, From the smaller quantity of fettling 
used it ma; inferred that the cinder would not be so thick as 
in the D furnace, and therefore betterto expel. This is, how- 
ever, rather touching upon a moot point, as it is held by some that 
less fettling is used in the Danks furnace ; but as none have yet 
had the courage to give the quantity of fettling over a year’s work 
in this country, as has been done in ref to the 8 
furnace, the opinion, which is based largely upon probabilities 
deduced, from the construction and method of working the two 
furnaces, cannot be expected to carry much weight. In the Spencer 
furnace the difficulties appear to have been largely mechanical, 
and here again, as in the building of the double furnaces, is a case 
in which engineers might help. 

The Crampton furnace, assisted by the equable character of its 
flame and the means afforded of keeping it in perfect command, 
would seem to give the greatest promise of any in the direction of 
homogeneity. Though the amount of fettling used is very great, 
the purification of the iron is most extraordinary, and such 
purification has been shown to be one of the conditions favourable 
to homogeneity. Further, when the coal is suitable the cinder is 
thinned by the silica from the ash, and the bulk of it can be easily 
driven out of the iron. But to make the best use of the furnace 
the finely crystalline iron before spoken of should be aimed at, an 
it should not be condemned when made because it is not known by 
the name of steel. Now with respect to the subsequent operations, 
the much-abused puddled-bar system is really the outcome of an 
effort to obtain uniformity, the causes making against which in 
puddling have already been dealt with. Probably it was thought 
at first that rolling the puddled iron into flat bars, cutting up, and 
piling, would divide the irregularities by the number of pieces in the 
pile, as well as et the iron by putting more work upon it. 
But it does more than this: any iron not properly worked when 
rolled off from the puddled bloom without re-heating, tears into 
holes of various sizes, from the smallest speck oer by the 
action of the rolls ; and when the pile is subjected to the heat of 
the furnace, these holes allow the raw places to receive a greater 
share of the heat, and they act as tacles for cinder melting 
off the iron, both of which tend to purify it ina high degree, for 
it must be remembered that this cinder is much superior to that in 
the puddling furnaces, Another advantage is that any badly 

uddled iron shows crystal in cutting cold at the shears into the 
engths required for the pile, and can be thrown out. The very 
great irregularities in the iron hoops given in Table A a be 
largely accounted for by the fact that they were rolled from billets, 
being too small a size to make out of piles. Table E exhibits five 
different methods of working. The first upon the list, W.S., was 
worked out of the solid in the style advocated by Mr. Crampton, 
and though it is the highest in breaking strain, and the three 
samples were all from the same puddled blooms, it yet shows the 

reatest amount of difference in this respect of any of the samples. 
V.T.W. was rolled off into puddled bars, piled and rolled again 
iuto flat bars, which were again piled and finished at a third heat. 
It will be seen that it varies least of any in ultimate strength, from 
the different parts being so well blended. W.5 was rolled from 
five pieces of puddled bar without re-heating, just as in the ordi- 
nary way, and except in the item of elongation it gives superior 
results to W.R.5, in which the only difference is that the puddled 
bloom was re-heated before rolling. If it be objected that the 
analysis of W.5, in Table F, indicated better qualities, it may be 
answered, that is only an exemplification of the lowering of carbon 
and the increase of phosphorus and silicon, and, in this case, of 
sulphur also, by the exposure to heat of iron containing impure 
cinder. W.R.3 was well hammered twice and piled only t 
high, so as tohave fewer welds. Taking the contraction of area, 
which is 50 per cent., and the extension of 25’8 per cent. over 10in. 
length, along with the breaking strain of 23°1 tons per square inch 
of original area, it is the best givenin the table; but as the analysis 
is also superior to any of the rest, it would probably be misleadi 
to attribute its superlative excellence to the method of working, 
In conclusion, the writer begs to apologise for the imperfection of 
his endeavours to elucidate this subject in the limits of the present 
paper; but he hopes that some little light will have been thrown 
upon this most interesting subject, and that his remarks will not 
be without their use in enabling the members better to understand 
the position of those who supply their chief constructive material, 
and in acquainting them with some of the difficulties necessarily 
encountered in the manufacturing operations, so that they may be 
able to form a more correct notion as to what is reasonable to 
expect at the hands of the makers. 
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oe Se and Sreer, James Barnett, Hexley-street, Camden-town, 
lon. 
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x: ELECTRIC-TELEGRAPH APPARATUS, James Wyard Gooch, High-street, 
ton. 
119. Emproiperine Macuines, William Edward Gedge, Wellington-street, 
from’ Emile Cornely. — 10th 


muary, 1877. 
151. Burron-woLe Szwine Macurnes, William Robert Lake, Southamp- 


| Strand, London. A communication 
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ton-buildings, London.—A communication from E. Remington and 


—1llth January, 1877. 
201. Grazep Srrvcrvres, William mbe Rendle, Westminster- 
chambers, Lon: 
Hadfield, Southampt 


don.—15th January, 1877. 
Robert 
London. 
270. Generative Evecrrictty, Cromwell Fleetwood Varley, Great Win- 
Bete ang” London.—20th January, 1877. 
Fancy Yarns, Leedham Binns, Oakenshaw, Bradford.—24th January, 


oO rer7, 

S49. Pumps, John Henry Johnson, Lincoln’s-inn-fields, London.- -A com- 
munication from John Alexander McMartin. —26th January, 1877. 

505. Spinnine Frames, William Morgan-Brown, South buildi 
London. —A communication from George Draper and William 
Franklin Draper.—6th February, 1877. 

582. Lock-strrcnine Sxwine Macuines, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Charles Frederick 
Hollis. —9th February, 1877. 

590. Maxtnc WirE Srawes, "William Robert Lake, Southampton-build- 
~ London.—A communication from Paul Cucherat.—12th February, 


643. Taxixc Orr Parer from Paixtisc Macuines, Mark Smith, Liver- 
pool.—16th February, 1877. 

734. Harrows, &c., Alexander Melville Clark, Chancery-lane, London.— 
A communication from George Wilkins Martin. 

738. Sroprerise of Botries, William Wilson Macvay and Richard Sykes, 
Castleford. — 22nd February, 1877. 

aad Zesc, Edward Andrew Part.ell, Swansea.—28th February, 


hniladi 
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933. VentTILaTIxNG BurLpincs, &c., James Edward Ellison, Park Cross- 
street, Leeds.—8th March, 1877. 

957. Raluway Rats, Richard Price \ eenenes Great George-street, West- 
minster, London.—9th March, 1877 

995. RecuLatine the Supp.y of Warer, Archibald Caldwell, Strathbungo, 
N.B —18th March, 1877. 

1972. Tramway Cars, Alexander Melville Clark, Chancery.lane, London. 
—A communication from John Stephenson. — 16th March, 1877. 

1225. AnrmaL Traps, William Morgan-Brown, Soutl 


31a% 


wheel on the wick regulator die, is employed to regulate the lam 
from without. A number at details’ are ill trated and described with 
reference to railway anc other lamps. 
8308. Hypravtic Presses, R. Wilson.—Dated 23rd August, 1876. 
This consists mainly in making the piston or plunger of a hydraulic 
of two or more diameters. The press itsel be worked, and 
fight work done by the smaller part - _ piston, te Kod full power is 
uired the water under p is fi the small piston 
ro water from a reservoir flows to the. hacer piston, 4 which, upon 
the latter water Te shut off, that under pressure is admitted, and full 
power thus obtained by a small expenditure of water under pressure. 
3328. Tram Car Srartine Gear, A, M. Clark.—Dated 24th August, 1876 

This consists mainly in attaching the draw chain and bar of the car to 
a sector or lever attached to the axle, and with a pawl at some distance 
nearer the axle that the point of application of the draw chain, the pawl 

ring into a ratchet wheel on the axle. Upon s tbe car the 
conned from the end of the lever, and the power is given out by the 
pawl, so that while starting the tractive pull of the horse is multiplied, 
the pawl, &c., dropping out of gear when the car is started. 
3368. Distrisutino Manunes, R. Parker.—Dated 28th August, 1876. 

The manure to be distributed is d in in which are 
vertical shafts oe screw propeller-like blades, which in revolving 
force the manure through holes in the bottom of the chambers. From 
blades. 
bute the 











thence the manure ¥ another set of rox? Sen 

Quick revolving bl are in some cases applied distribu: 
descending manure broadcast by a fan or flyer-like a Fang 

33°77. TurnstiLes, G. Lowry.—Dated 23th ~~~: 1876. 

This relates to turnstiles with ~ es PP an in 
arrangements by which regi effested the turnstile be 
turned to right or left. Right and tof: hand ratchet wheels are ee 
to the vertical spindle of the turnstile and treadles are attached, 
ga the attendant may allow the stile to work either way as requ’ 

The registering apparatus is made to act either way at will. 
3405. Sarery Vatves, M. J. Roberts.—Dated 29th August, 1876, 

This consists in a sliding valve attached to a vertical rod, the lower end 

of which is fixed toa flexible diaphragm, which is forced down against 


dot 





’ 
hath 
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Lendon.—A communication from Josiah Martin. 
ye ook — AgRaTED Liqvips into Bort.es, Hiram Codd, Camberwell, 
on. 


1237. Locomotive CarriaGEs, William Dundas Scott-Moncrieff, Glasgow. 
—28th March, 1877. 

1272. Bau 
March, 1877. 

1288. Hav.ine Fisninc Nets, Alexander Hendry and William Marshall, 
Buckie, N.B. 

—_ Iros and Sree, William Gorman, Glasgow.—3rd April, 1877. 

Rercectinec Surraces, John Waterson Cryer and George Button, 

x o-— upon-Hull. 

1340. Grossinc Lace, &c., Charles James Cox and John Pearson Cox, 
Nottingham.—6th April, 1877 

137 s ne, Thomas Robertson, jun., and Alexander Henderson, 

1378. a Botrtprve Biocks. John Carrington Sellars, Birkenhead. 

1379. Movups, John Carrington Sellars, Birkenhead.—9th April, 1877. 

1406. Steam Borers, &c., Thomas Moy, Farringdon-street, London. 

1410. Morive-PoweR Enacines, Robert Hardie, Govan, N.B., and John 
James, Edinburgh. 

1413. Iron and Sreet, Isaac Lowthian Bell, Rounton Grange, Yorkshire. 
—llth April, 1877. 

1428. — &c., Arr, &c., Robert Johnson, Seedley, near Man- 


, William Pawson, Grantham, Lincolnshire. — 31st 


= Sra Borroms for Bepsteaps, &c., Richard Hunt, Liverpool. —12th 
— ae and Arr Fitters, James Livesey, Victoria-chambers, West- 
inster, London.—18th April, 1877. 
1473. Pats stiInG TeLcecraPH Instroments, Frederick Herbert William 
H Cornhill, London.--14th April, 1877. 
1477. Fasrexincs, John Pickering, Glasgow. 
-— E.evators, James Betty, Madresfield, near Malvern.—l6th April, 


1583, “Toons, — King, Lockington-road, Battersea-park, London. — 
877. 

1563, Treatinc Cupreovs So.vtions, Erhard Ludwig Mayer, Glasgow. 

1565. Dearne with the Reruse of Towns, Alfred Fryer, } anchester, and 
James Biogham Alliott, Radford.-— 21st April, 1877 

1575. Markino Payments, &c. Edward Charles Henry Blake, Bucking- 

t, Strand, 1 ondon.—23rd April, 1877. 

1643. ema ScREW SreaMers, William Phillips Thompson, Lord- 
street, Liverpool.—A communication from James Henry Carpenter.— 
27th April, 1877. 








All ns ha an interest in opposing any one of such applications 
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ABSTRACTS OF SPECIFICATIONS 
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Her Majesty's Commissioners of Patents. 





$151. Dryvmsc axp Powperinc Boop, A. and C. Forrest.—Dated 19th 
August, 1876. 

This relates to a machine for drying and powdering blood by means of 
a hollow spindle with hollow arms constantly filled with superheated 
steam and revolving in a cylinder, jacketed or not, into which the blood 
is introduced. 

3178. GrixpInc AND acum Bars, J. 0. and A. EB. H. B. Butler.— 
Dated 11th August, 187 

The bars or tubes to ~g rated upon are turned round and moved 
lengthwise by means of obi iquely disposed rollers, described in patent 
No. 3677, 1869, or as in patent No. Poses, 1870. This invention con- 
sists in the use of a combination of two or more grinding or polishing 
stones, acting at mm gee of the surface of the bar, by which more 
work may be accomplish: d the pressure of one stone balances that 
of the other. By using different stones or polishing rollers the two 
operations of grinding and polishing may proceed simultaneously. 

3205. Srixninc Macuives, W. B. Gedge.—Dated 14th August, 1876. 

This relates to a controller or regulator of the number of the yards of 
yarn wound upon bobbins, spools, or cops, and to improvements in the 
stop catches of self-acting mules. The controller receives its motion 
from a plate, set in motion by the reciprocation of the — of the 


by one of two methods. When the diaphragm is forced 
beyond a certain distance the slide valve opens and } ped sep a passage for the 
steam. Various forms of safety valves attached to or flexible 


at spring 
levers instead of jointed levers, are shown, and some are hi 
springs. 


3406. Disencacixoe Snips’ Beats, J. S. and J. St. J. 8. Johnson—Dated 


20th August, 1876. 

This relates to apparatus for disen, ng boats from davit tackles. The 
hooks taking the tackle links are jointed and fitted to an upright bar 
under the two end thwarts. Two slotted plates hold the hooks in position 
when the boat is suspended, the eye being connected by two rods and 
levers. By pulling a cord attached to the latter the slotted plates are 
disengaged from the hook ends, and the hooks leave the tackle rings. 
3427. Ice Makino, T. M. Nishigawa and F. B. Hill.—Dated 3ist August 

1876. 
This refers to patent Ne. 813, 1876, in which the most important 
feature was the employment of an engine worked by liquid ammonia fcr 
— the force pump and parts of machinery. The present invention 
mses with the engine, &c., and provides other means for circulating 
the Pauide. It consists partly ‘ina peculiar *‘ equaliser,” but chiefly in 
the construction of the absorber and the combination therewith of a 
float valve, &c., acting automatically, so as to produce the circulation of 
the liquid and throughout the entire apparatus. It consists also of a 
combination of the same with the other parts of the apparatus, and in 
an improved arrangement of the congealers, &c. Many other modifica- 
tions, &c., in detail are described and illustrated. 
3446. Ranwava, J. W. Throop.—Dated lst September, 1876. 

This consists mainly in making a cross sleeper and tie of iron of cross 
section, a slot or notch of the necessary form being made in the upper 
member to admit the rail. In some cases lugs or face pieces are a 
to the edge of the slot to make a surface, against which wood wedges 
may be driven to hold the rail. In some cases iron keys are used, and in 
othéts bolts and nuts or set-screws are used. Various modifications of 
the invention are shown. 


oeny.. ene Sicnars, J. and W. R. Brierley.—Dated 1st September, 


This en to the mechanism for working locking bolts, bars, switch 
ts, &c. The principle _* the invention is the use of diagonal slots or 
surfaces, which are made to bear against other diagonal surfaces, or 
against projecting pius in such a manner that should one of these sur- 
faces be forced forward in any particular direction, the other surface 
would bear against it and cause the attached rod to do its work. The 
application of this is shown in an apparatus by which, with one pull of 
the hand lever, the locking bolts are pulled down, the points changed in 
position and the locking bolts made to rise again, “and Too ik the points in 
the new position. 
8469. Compinc Woot, P. Kelley.—Dated 2nd September, 1876. 

This relates principally to what are known as Lister’s combs, and the 
object is to effect a more ‘ect combing of the fibres between the “‘ gill 
combs” and “nipping jaws,” which is done by an intersecting comb 
caused to penetrate the wool in a downward direction, close to and simul- 
taneously with the closing of the ni; nipping jaws. Attached to the inter- 
ar comb is a brush, by which it is cleaned during its upward move- 
men’ 

3471. Umpretras axp Parasors A. Gruyer.—Dated 2nd September, 1876. 
—(Not proceeded with.) 

This consists of a socket which slides upon the stick, instead of being 
fastened thereto and to one end of some of the stretebers. In opening 
the umbrellathe runner comes contact with the — so that by 
means of this double support a flattened curve is given to the ribs, and 
the umbrella is kept open, because one series of t pate Home is passed 
beyond the position at which the spreaders become normal to the stick, 

runner thus pressing against the socket. 
<7. Mixinc oom iv. W. Witson.—Dated 2nd September, 1876.— 

‘ot proceeded with 

ris consists of a ie with an endless chain of buckets, with 
bottom and two sides, the buckets overlapping each other and forming a 
continuous trough, into which the materials for making concrete are 
filled, and from which they are led to the mixing machine. As the trough 
travels onwards with its charge the latter meets a part of reciprocating 
aud mixing blades. 

3474. Sweerixc Macuixes, 7. Green. —Dated 2nd September, 1876. 
These are mainly for carpets and lawne and for 
the chief feature being a revolving brush or brushes driven by yy or 
other gearing, the sweepings passing into a box forming part of the 
apparatus, w Nich is pushed by hand or pulled by horse or other animal 
according to the size of the machine. One arrangement is shown for 
loosening and brushing the dirt out of tramway rail grooves. 
3475. Ramway Sicnatuine, A. B. Challiss.—Dated 2nd September, 1876 
—(Not proceeded with.) 

A lamp carried on the upper end of a lever, working on a horizontal 
axis, is brought into view of the engine driver by the striking of the 
lower end of the lever against a projection on the roadway connected 
with the signal arrangements. 

34786. "aac Hanks or Sirk, &c., W. R. Lake.—Dated 2nd September, 
1876. 


id down by 


This relates to a machine for replacing hand work before dyeing and 
after drying. It consists mainly of a double revolving reel. Upon a 
shaft parallel to that of the reel are mounted two cams which give a 
reciprocating movement to a beater that carries the stretcher, and by 
which the hanks of silk are mechanically jerked or beaten as they 
revolve over the double reels. 

3477. Burp anyag C. Dawbarn.— Dated 4th September, 1876. 

A flanged # me i fixed at one end of the blnd roller, and at the 
other is a thimble surrounded by a packing of india-rubber, against 
which a spring presses and constitutes it a friction brake. Upon the 
—, a cord is rove, and a cord is fastened to the centre of the blind 

rod. By the one the blind is raised, by the other pulled down, and by 
the friction brake held at any height. 
3478. Raisinc 1 ed Surps, H. Turner.—Dated 4th September, 1876.— 
Not 
eet to this specification, in which is a reference to the raising of 








spinning machine; a spindle fixed to this plate the Vanguard, port holes in a ship are to be sto) meer, by passing in plates 
lever, which is connected to a square lever, i.e., bent to 90 ang, ble | and fast them by manhole clamps, and the filling the and 
upon a pin fixed to the frame. The lower part of the square lever rests | similar holes swith hydraulic cement and brick The hatches, &c., 


upon a horizontal lever, movable upon a pin fixed to the frame, and the 
apparatus is driven by afriction clutch. ‘The inventor claims guiding the 
working of the controller or regulator by means of the plates, and of dis- 
engaging or throwing out of gear by the friction of the scrolls, whatever 
may be the combination and construction of the controllers. This is a 
communication from Haut Alsace. 
3259. Rauway Carriace Lamps, H. Gardner.—Dated 19th August, 1876. 
This relates to lamps for burning hydrocarbon oils with eafety, and 
—_ rape, &c., with oer lia The ae, lamps are con- 
cted with oil reservoirs at oil passing Sunn a pte te the 
et its flow being regulated bya ook from the outside of the 
The oil is from the reservoir and dropped into the tube we ikent 
of cotton cord which acts as a capillary syphon. The oil reservoir is 
cool by jacketing the reservoir with a non-conducting material and 4 
air spaces. In another form the oil vessel is at the bottom of the lamp, 
San elte tacdace keeGaew dete ae 
placed ov a globe or part of the lamp. 
Small ahaft Stiei'st the taser Gala bond Ghee quater eae a 





are to be treated by covering them with I -irons. the ends of which are 
to be ‘‘fastened to the combings on deck,” and the spaces between the 
L-irons filled with cement. A series of safety pipes for overfiow of water 
and for driving in com; d air is the next thing ‘‘to provide.” 
Another part of the “ — consists in the use of submergable 
pontoons lashed by chains erwise to the ship by divers. 
3479. Evaporatine Dosw, br s lode —Dated 4th September, 1876. 
The invention mainly man ar t of hollow cylinders, 
revolving in a trough of brine and heated by the paseage through them 
of hot from a furnace. As the cylinders revolve they take up some 
brine, the water of which evaporates and passes off through a hood into 
a aieney, leaving a film of salt on the surface of the cylinders, which 
is continuously scraped off as the latter revolve. 
3480. o> — pg Stapiity or Vessers, C. Voysey.—Dated 4th Sep- 


tember, 187 
in the use of cylindrical closed tubes about the 








quis adeltia anda 
pane eae ip, and fastened parallel thereto at a distance of 


3481. Suzarinc Meta. ean R. J. Hutchings.—Dated 4th September, 
1876.—(Not proceeded ; 


fo futting lock tin and terme plats Four 
sets of rotary or reci| knives are used, two shearing sides and 
two the ends of the plates, gearing for working one sak aes wedaing 


the other set, and thrown in or out of gear by contact of one or other 
of the plate against a stop lever. —— means the wv may be 
cut without the employment of skilled labour now used at 


3483. Rorary Sream Enatne, J. Apperly.—Dated 4th September, 1876,— 
(Not proceeded with.) 


This consists mainly of an “outer casing compere’: of three annular 
concentric chambers; the outer and inner 
chambers, and the middle one forms part of the flue whet the 5 of 
the heated gases, or it may be the chamber in which they are consumed,” 
_ is ie C 4 ey engines in which the steam is superheated on 

e engine, and after the impulsive tires of these 
Slastio itie fluida so teyh utilised, and their temperature thereby reduced, 
they are again superheated and reintroduced into the cylinders, saturated 
pe fy being only employed in starting the engine and to supply from time 
to time the loss by leakage.” The mechanism of the engine is not clearly 
explain 
3484. Sewina Macuings, J. Mountain,—Dated 4th Joe ssepecal 1876. 

This refers to patent, No. $253, 1874, and relates to roduction of a 
lock-stitch by adaptation of the ‘mechanism Slescribed fi in that patent, in 
combination with a shuttle. It consists sag 4 in an arrangement for 

ving the transverse motion to the shuttle, for taking up the oe, 

n qonbinehion with a needle arm carried by a vertical slide, "sehaie 
consists in the means for releasing the shuttle, and in the ty 4 
the needle arm of a spring presser. 

3485. Poriryine Gas, A. M. Clark.—Dated 4th September, 1879. 

This relates to the purification of gas by the absorption of the free 

acids therein. , The gas after bein, os freed from the hydro-sulphuric acid is 
into con th caustic ammonia in quantity suffi- 
olent t “— convert the ~ c acid into sesqui-carbonate or preferably bicar- 
ja may be either in a gareous or liquid 

pen and if in the — it may be introduced into a pipe in w: 
ata # at a higher pressure is circulating. If employed in a liquid state itis 
into a vessel, and the gas made to bubble through it, or the 
‘ia may be introduced into the gas in the form ‘a. In both 
cases the gas is passed through scrubbers, the liquids ob’ a from the 
poeins operations being used to completely dissolve the carbonate 

orm 


oces. {aoe A. Sykes and W. Whiteley.—Dated 5th September, 


This . with the bobbins, spools, &c., hitherto used in p ogg 
machinery, and instead, the yarn or thread is wound u 

spindle in the form of a* Revolving parallel spindles are used, 
each being vrovided with a “ ay” "or “flyer” placed on the upper part, 
and which rises and falls thereon with the motion of a lifter rail during 
the winding of the ‘‘ cop.” 

3487. Socrrarres anv Stups, B. BE. Ashing.—Dated 5th September, 1876. 

The stem of the smaller of the stud is made hollow, and with a 
slightly projecting internal rim. This fits over a doubled wire spring, 
like an — necklace spring, which is fastened to a double plate 
partly concealed in the head of the stud. By pressing the two projecting 
portions of this plate inwards the stud may be released. 

3488. Moror Enoryes, C. D. Abel.-- Dated 5th September, 1876.—(Not pro- 
ceeded wit.) 

Four single-acting cylinders are arranged at 90 deg. apart round one 
crank shaft, two of the cylinders being supplied with steam ‘hout 
the stroke, and the exhaust from these enters the other two, w 
larger. A conical valve is used for distributing the steam. 
oe ior Sutrs’ Boats, A. Macpherson.—Dated 5th September, 


This consists mainly in the use of davits, the vertical parts of ser 4 














are su a and partially revolve in bearings vertically su . 
horizontal shaft and bevel wheels connect the two, and a second tat 
shaft ing three rollers or barrels is made to revolve, and wind 


carry 
thereon the rope of the blocks and falls. . hand wheel is fixed on the 
first-mentioned horizontal shaft by which the two davits are simultane- 
ously moved outwards. The lower shaft is allowed to revolve wy, the 
weight of the ss on the two outer barrels or drums, and by 
letting go the band rope wound on the middle one. 
3490. Carpets anv Rvos, J. H. Johnson.—Dated 5th September, ae 
This consists in forming the carpet or rug of rao felt placed —- 
wise side by side, and united by cords or wires in suck a manner that 
edges of the felt be presented on both sides of the —_ > the thickness 
of which is dependent upon the width of the strips. By this means the 
advantages of felting are obtained without the defects to which ordinary 
felt carpeting is liable, 
3491. Compounp Steam Enoine, WV. and J. Pratchitt.—Dated 5th Bepte 
ber, 1876. 
This consists in placing the high pressure cylinder of com 4 
horizontal engines above the low pressure and in an inclined oa 
that its connecting rod may be attached to and work wu 
crank as that of the low-pressure cylinder, a receiver being p 
the two cylinders ; the valves are of the Corliss description. 
oom. My ey Fusrecien, 4. C. Herts.—Dated 5th September, 1876.— 


rin relates to a spring clasp made of sheet metal, and in two Dn 
hinged together and provided with a spring by which it grips and 
a ring ene the bottoms of the trouser legs to protect them from wear. 


3493. Carsurettine Arr orn Gas, J. W. Gidney.—Dated 5th September, 
1876. 


This relates to carburetting air or gas by passage over or through 
hydrocarbon spirit. The apparatus consists mainly of a spirit reservoir 
su upon a carburetting chamber of circular form, and nied 
into along volute passage from the centre outwards. This passage is 
preferably filled with cotton wool, and the < my? is admitted to it from a 
pipe pe closed by a valve actuated by the handle of the gas inlet 

he admission of the spirit is regulated so as to coincide nage os 
tity of air carburetted by means ei a pipe which nearly touches 
bottom of the chamber aud through, and nearly touches an 

the reservoir. When the film of spiritin the bottom of the poh 
chamber has so far evaporated as to admit air or gas up into the 
the spirit flows down the first-mentioned pipe until the aperture at the 
bottom of the regulation pipe is again co , thus automatically regu- 
lating the consumption of spirit. An apparatus for regulating the pres- 
sure of the entering air or gas is described. 

3404. Invaip orn Bep Tastes, J. Harper.—Dated 5th September, 1876. 

The table is made with short logs, which*may be folded up when not im 
use, and in one arrangement the spring which holds them under the 
table when folded holds them also in place when in use. The top of the. 
table is made with an adjustable slope. 

3495. CLeanixo ae Rats, J. A. Kelman and J. Wilson.—Dated 
5th September, 1 

This consists ralnly in a form of coulter made to 1un in the ee of 
arail in front of the leading wheels of the tramway car. The coulter is 
mounted on a frame fixed near the axle box of each wheel, and is pressed 
into its work by springs, which also enable it to spring up when passing 
an immovable obstruction, asa fastening spike or rail point. The coulters 
on that of the car which is for the time the hinder part are held up 
out of the groove. 

3497. Grove Fastentnos, A. M. Clark.—Dated 5th September, 1876. 

This consists in fixing a ‘series of studs on each side of the oon 
the wrist of the glove, and attaching to one of the lower stu fed 
which is alternately round the outside of the studs on either side 
and fastened by a ring on the end of the lace. 

8498. Motive Power, A, M. Clark.—Dated 5th December, 1876.—(Not pro- 
ceeded with). 

This is an arrangement of perpetual motion, consisting of a fly-wheel 
with sliding ween on its spokes, combined with an eccentric cam for 
| wpe _ weights in and out between the centre and circumference of 

the wheel 
3499. aor rag) B ng W. H. Hacking and T. B. Wilson.—Dated 6 

September, 

This refers u cao No. 1940, 1873, and consists in driving the bobbin 
spindle first by a friction pulley on the spindle driven by the outer 
circumterenve of the conical disc, whereby the yarn is wound on a pa) 
or metal tube or on the bare spindle, ana the conical head of the 
bobbin is dispensed with. The invention also relates to bobi 
ay of « metal tube, on which are circumferential corrugations to 
— the slipping of the yarn when it is drawn off, and of a conical 


esas 


‘e600. Wine Taps, F. W. Ritter.—Dated 6th September, 1876. 

The bore of the tap is made larger at the en inserted in the wine cask 
than at the plug, and is lined throughout with tin, and a shield of ‘‘non- 
corrosive ’’ metal is sunk into the plug to prevent contact of corrosive 
surface with the wine when the cock is shut off. 


3501. Rarway Brakes, J. Beale.— Dated 6th September, 1876.—(Not pro- 


ceeded with.) 
This consists in using brake blocks of ee 
3502. Treatine Yarns, 8. Graham.— Dated 
minnie Gane sige ni Sah 
bat ‘or twis an wi 
pwtihed, eada glossy, and me bly 


being beld 





or peaaas penal aren 6th September, 1876.—(Not pr ¢ 
“A pillar or upright is employed, the top of which forms a fu 
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and receives a rocking lever or bearer, one end of which is counter- 
weigh: and the other end of which is provided with a seat for the 
person whose weight is to operate the pump.” By means of connecting 
rods this rocking lever is made to work a pair of ordinary single-acting 
lift and force pumps. “A spiral or other Ss , if required, be 
placed under the end of the rocking lever on which the person sits to 
assist the action.” 

3505. Roier, H. Heyer.—Dated 6th September, 1876.—(Not proceeded 


with. 

This ai of a bar of wood, the general section of which is triangular, 
with a groove in the part forming the base, in which runs a roller 
pivotted in bearings fastened to the ends of the ruler bar. It is thus a 
parallel roller ruler. 

3506. Fite aoa att &c., H. Heyer.—Dated 6th September, 1876.—(Not 
with. 


A curved, grooved, pivotted shield is fastened to the base of the file, 
and made tg pass over and protect the wire spike standing up from the 
same base, and upon which papers are placed. 

3607. Bricks, F. Chamberlain.—Dated 6th September, 1876. 

This relates to a machine for moulding and pressing bricks, and 
consists mainly in an arrangement of nager and lower piston, the “—s 
one being constructed with an inner portion or panel and a surroun ‘ 
portion or body, the motions of the latter being given so that the bric 
under treatment is first submitted to the pressure from the panel in 
conjunction with that of the outer portion, and then is relieved of the 
panel pressure, and the final pressure is given by the outer part of the 

iston alone, the motions being given to the separate parts of the piston 
by separate slides working in vertical sides and driven by a pair of 
eccentrics, to which are attached fixed and jointed rods. A reciprocating 
‘mould > ¥ is described, which also acts as a pusher for removing the 
pressed brick. 
$3510. Vatves, R. C. Ande son.—Dated 6th September, 1876. 

This relates to reducing valves, the main feature in which is the use of 
a double piston, or two pistons, connected at a short distance apart by 
one rod, the inflowing gas or liquid entering between the two pistons, 
and finding exit past the lower one when that is low enough to open 
certain ports. The piston-rod carries a weight at its upper end, and this 
determines the pressure of the outflow, inasmuch as the pistons form an 
equilibrium valve open at top to the atmosphere but held down by the 
weight. Below the bottom piston is the pressure of the outflow, and 
when this exceeds that determined by the weigbt the latter is lifted and 
the inflow cut off. Various arrangements are described. 


3511. Sewine Macuine Savutries, F. Perk.—Dated 6th September, 1876. 

This relates to the construction of single or double-nosed shuttles with 
a vertical wall next the needle, so that the bobbin is entirely closed ; the 
6 between the two noses, or the nose and butt, is formed with a 
eagle vertical wall, the rest of the bobbin cover being formed of a thin 
semi-cylindrical spring plate provided with small hooks at the edges, 
which spring into amuall slots in the wall, connecting the two ends of 
the shuttle. The invention also relates to the construction of the bobbin 
yivot spring, and to the thread tension device. 

3512. Sewinc Macuines, F. Perks.—Dated 6th September, 1876. 

This relates to lock-stitch sewing machines with reciprocating shuttles, 
and consists mainly in the design and construction of a machine in 
which but one rotating part is used, viz, a wheel which acts as a fly- 
wheel, belt-wheel, and driving cam. In the face of this wheel is a 
double cam groove which works the needle arm, and on the outer face is 
a crank pin by which is worked a rocking shaft that operates the 
shuttle at its other extremity, and un part of this same wheel is a groove 
for a driving cord. 

3513. Suawis, W. R. Lake.—Dated 6th September, 1876. 

This consists mainly in a shawl having a double face, both as regards 
colours and texture. By folding and wearing this in various ways, 
shawls of different appearances are obtained, and by folding in certain 
manner at the neck, it may be made to appear as though formed or con- 
structed like an Arabian bournous, 

3514. Brakes, J. Kuntze —Dated 6th September, 1876. 

All the brakes are attached by bell-crank levers to a heavily weighted 
lever in some or every e. The weights are raised and = 
by an arrangement of toggle levers and handle and chain, all of which 
are connected with the engine and guard van in such a manner that the 
brake may be applied at either. 


8516. Resvcuse Ores, H. Gardner.—Dated 6th September, 1876.—({ Not pro- 
wit 


This relates, First, to the employment of a magnetic coil in connection 
with a cupola or blast furnace used for the reduction of ores or purifica- 
tion of metals. ‘‘ Conductible wires are employed, which, starting from 
one pole of a battery, are coiled around a furnace several times, and 
finally terminate at the other pole of the battery, forming a closed circuit, 
and enclosing within the helix a portion of the entire reduction chamber, 
so that any substance contained therein forms a maguetic core when a 
curren’ of electricity is ed through the coils. Heat promotes 
chemical affinity, chemical action sets free electricity, and electricity 
developes magnetism, and upon the latter depends, in a great measure, 
the effects produce | upon metals and minerals undergoing reduction and 
purification. By th» use of this magnetic appliance reduction, fusion, or 
carburation is promoted, and metallic products are produced, including 

es and carburets of iron, hitherto unknown.” A flux compound to 

used reducing cast iron or crude for the manufacture of wrought 
iron or steel, is described as consisting of ‘fifty parts of artificial 
peroxide of iron, of clay, or similarly constituted ores; ten parts of 
silicate of alumina, such as clay, old firebricks, &c., to which may be 
added asmall percentage of wood ashes, with thirty parts of hard coke 
or carbon in any other form.” 


3516. Basewe-soanens, B. Webster.—Dated 6th September, 1876.—(Not 


The opening of the breech is at the right-hand side, the breech block 
moving up and down with a parallel motion. The cartridge is ejected 
by a flat piece of metal working ina groove and the left side of the breech, 
provided with a projecting claw at each end, the front end one bein; 
made to act as the base plate of the cartridge, and pull it out of the cage 
when the ejector is pulled to the rear. The cartridge is fired by a blow 
given by a striker and coiled main spring placed in a hollow of the body 
of the breech and small of the gunstock. 


Saez, Sunes From Rice, B. Remy and J. Denis.—Dated 7th September, 


This relates to the extraction of starch from rice flour, and consists in 
more perfectly breaking up the cells, so as to liberate the whole of the 
starch after the rice has been ground, by submitting it to a rubbing 
action between two large flat circular brushes, the upper one revolving 
and the flour of rice being fed in to the eye or centre thereof, and passing 
out at the periphery. 


3518. kw por Pa A. C. Henderson.— Dated Tth September, 1876.—(Not 
it 


with. 
This relates (1) to the formation of a single continuous thread by 
ene. winding, and uniting the yarn on two or more bobbins, so 
that the 8 on all the bobbins may be drawn off from their tops 
‘without stoppage ; (2) to providing spinning bobbins with devices for 
retaining’ the end of the — in the operation of doffing, so as to do away 
with the practice of winding several turns of yarn round the bobbins. It 
also relates to providing bobbins with strengthening rings of metal or 
other material. 
3519. Weavina, B. Hunt.—Dated 7th September, 1876.—(Not proceeded 


This relates to apparatus for weaving looped and piled fabrics, which 
admits of the manufacture without cutting the loops of a description of 
com g many varieties of loo, fabrics, The arrangement of 
a second batten in front of the ordinary batten, and which carries two 
lugs on two parts of its rail (which has no shuttles), and into which lugs 
are screws forming pivots on which the looping apparatus can 
vibrate, forms the principal part of the invention. The Second nart of 
the invention ists in an arrang t of the velvet warp. At the rear 
of the frame is a court, through the teeth of which the velvet warp passes, 
coming previously from its warp beam over a back bearer, but between 
the back bearer and the court ; each thread of the warp passes through a 
nail, to the extremity of which hangs a weight, which prevents the forma- 
tion of slack and keeps all the threads at a proper tension. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Netruer for pig nor for finished iron has the Jemand during the 
week Ly ey nor have prices strengthened. 

Low-class finished iron is a trifle easier, it being now possible to 
secure a ton of common bars at slightly under £6 10s. For excel- 
lent iron, however, £9 and £9 12s, 6d: are still demanded by the 
marked houses, even though in such cases the quality is by the 
makers denominated ‘‘ common.” 

Sheets were, both in Birmingham to-day and in Wolverhampton 
yesterday, in abundant offer, and considerable effort was made to 
do business. The quotations were in favour of buyers, but sales 
were are, and for only small lots, Best stamping sheets, which 
have lately been in steady demand, are now in only quiet request, 





and the orders from Australia received by the mail during this 
week having been inconsiderable for galvanised sheets, the demand 
for singles was small, though more was done than a week ago. The 
Antipodean advices still give £26 as the price of ordinary 
English brands of 26-gauge galvanised sheets in Melbourne, 
whilst best brands were feing offered at £27. Galvanised iron is, 
upon the month, about 10s. cheaper at the Antipodes. Nor is 
sheet iron ungalvanised improved in that market. The quotations 
for Nos, 8 to18 are £11 10s. to £12, whilst Nos. 20 to 26 are £14 10s, 
to £15. In Melbourne plates likewise, have been in slow sale 
throughout the month, and quotations range from £11 to £13, 
Hoop iron was difficult to sell at £11 to £12, which were the prices 
demanded. Fencing wire is moving there in only trade parcels at 
£14, £15, and £16 for Nos. 6, 7, and 8. 

Plates and angles are in less demand now than a week ago ; not 
only have the new orders been insignificant, but some of the work 
before in hand has been countermanded. This is notably so in 
respect of an Egyptian order under execution by an engineering 
firm in the Wednesbury district. This order, which has for the 
present been stopped, necessitated, in making and working the iron, 
the employment of some 200 hands. Ten guineas is still the 
quotation for boiler-plates by firms of conspicuous standing; whilst 
by certain others £11 isdemanded. Nevertheless it is not difficult 
to get a Staffordshire plate at £9 10s, and even £9 per ton. The 
— is better proportionately for the £10 10s. than for the £9 
plates. 

The prices at which alone Staffordshire ironmasters can accept 
orders, whilst colliers work so few hours and ironworkers’ wages 
remain at the subsisting level, continues to cause the loss of orders 
which would otherwise be placed in this district. 

Previous reports, touching the sacrifices which ironmasters have 
to make to secure orders for their mills, are completely established by 
the latest authoritative statistics of the Board of Trade, which show 
that in April, whilst the total exports of iron and steel were larger 
by 11,673 tons, and in the four months of the year terminating 
with April, larger by 39,673 tons, still that the total value in the 
respective periods was less by £78,412, and £384,850. In pig iron 
there was a decrease of 2670 tons in the month’s exports, and of 
£39,189 in value. The bulk of this decrease was with Holland ; 
with France a greatly improved trade was done. In the four 
months there was an increase of 7070 tons, but a decline in value 
of £65,674. There has been a steady improvement in our exports 
of bar and angle iron. In the month it was to the extent of 
5614 tons, and £23,244, and in the four months it was 14,442 tons 
and £20,299. Nearly the whole of this increase was with British 
India. Cast and wrought iron shows an increase of 2422 tons in 
the month, and 3674 tons in the four months, but a decrease in 
the total value for the same periods of £27,035, and £147,390. 
The increased exports were to Brazil, British India, and Australia. 
In hoops and sheets there is an almost inappreciable increase in 
tonnage, but a decrease in the values of £22,583 for the month, 
and £108,865 for the four months. In unwrought steel the decrease 
in quantity for the month was 551 tons, and in value £21,674 ; in 
the four months the decline was 1167 tons in quantity, and £47,577 
in value. 

Ironmasters and coalmasters alike loudly complained this after- 
noon of the advice which Mr. Alexander Macdonald, M.P., has 
given to the miners of this district. There had been good reason 
to conclude that the colliers were prepared to enter into some 
temporary arrangement, which should relieve the pressure from 
which their employers are suffering by reason of the short hours at 
the pits, even before the termination at Michael of the sub- 
sisting agreement, when there must either be longer hours or lower 
wages. The hours now worked by minersin Staffordshire are eight per 
day. Now, however, that Mr. Macdonald has counselled the colliers 
neither to work longer hours, nor to accept less remuneration, the 
smaller unionist officers who are in charge of this district have 
intimated to the secretary of the Coalmasters’ A iation that the 
present arrangement must run its course. The men will be the 
greatest sufferers by this, for blast furnace proprietors and colliery 
owners both declared to-day that if the men persist in this deter- 
mination, then the ironmasters will blow out furnaces, and the 
colliery owners shut down pits. Meanwhile separate arrangements 
are being made by individual firms with their own hands, and 3d. 
per day reduction is now and then got off colliers’ wages, or the 
stint is increased. Only such concessions as these by the men will 
prevent the throwing out of a large number of operatives between 
now and September. As it is, the number of furnaces blowing 
will, a week or fortnight hence, be fewer by three than they were 
last week. 

Messrs. John Bradley and Co. havo given notice to terminate 
existing contracts with their workmen next Saturday at Shut End 
Works, near Dudley. The firm, I understand, is about to 
temporarily lay off their Shut End forge, blow out one blast 
furnace, and close down two of their thick coal pits. This will 
not interfere with their Stourbridge and Brierley Works. 

Earl Dudley is arranging to blow out.another of his Coneygree 
furnaces, and a third will follow suit in the Buffery neighbourhood. 

The number of furnaces now in blast cannot be over fifty, yet 
the output is in excess of requirement, and stocks are larger this 
week than last. 

It is notified by the proprietors of the Monmoor Ironworks, 
race pn Fg that consequent upon the death of Mr. E. T. 
Wright, and the succession of his sons Mr. Joseph Green Wright 
and Mr, Edwin Arthur Wright, the style of the firm will in future 
be “‘E. T, Wright and Sons,” 

The coal trade increases in dulness. The pro-unionist colliers 
will rather work only two days a week at eight hours than nine 
hours, though the extra wages be paid. The competition in quo- 
tations increases, 

The arbitrators under the Mines’ Drainage Act have made a 
draft award for a rate for the drainage of mines in the Oldbury 
district ; but colliery proprietors will have an opportunity of 
appealing up to June 6th. And on that day it is seekaeteol that 
the Commissioners will also consider the advisability of levying a 
rate for the Bilston district. 

Engineering work and railway rolling stock and permanent way 
fastenings are quieter than they have been for a long time, though 

rices should largely favour transactions, Rolling stock is almost 
orty per cent. cheaper in this district than it was four years ago, 
and twenty per cent. cheaper than it was two years back. 

Speculation in military rifles has already begun. Itis reported 
that Sniders have just been bought by speculators from Birming- 
ham manufacturers at an advance of fully 7s. 6d. upon the 
quotations which ruled previous to the declaration of war.. Yet 
there are large stocks of Sniders in the hands of makers and 
merchants which might be bought at a low figure. It is noteworthy, 
as showing the increase of competition in the gun trade, that while 
the number of barrels proved in Liége for the five years up to 1872 
was an average of 160,000 less than at the Birmingham Proof 
House, still in the subsequent four years the average proofs at 
Liége were nearly 93,000 in excess of Pe at Birmingham. 

A preliminary representative meeting of masters and men in the 
nut and bolt trade has been held to consider the terms of the new 
list of ero submitted by the employers. No decision was arrived 
at, and the meeting was adjourned. 

The strike in the Bromsgrove nail trade, which has lasted more 
than fourteen weeks, still continues ; and the wrought nail makers 
of the Halesowen and Old Hill districts are also continuing their 
strike without any signs of returning to work, 

















THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE has been very little change of any note during the past 
week, nor do present indications lead to the supposition that there 
will be any alteration for the better for some months hencefor- 
ward. The interest of all business men in the Eastern War and 
its possible developments naturally continues unabated, and in 





some quarters is ing not a little anxiety, especially now 
that if is daily oe cone parent that our own Govern- 
ment will be compelled to om somewhat formidable pre- 
parations in order to be prepared for the naval and military 
exigencies which may at any moment be forced apon us. 
Some time ago there was a li ing hope entertained that trade 
might revive as the year grew older, but this prospective improve- 
ment is now pretty generally ed as being ebsolutely out of 
the question, so long as the whole of Europe continues 6o suffer 
from a war panic like the present, It is, at all events, quite cer- 
tain that in the iron trade of this locality the amount of actual 
business done of late has been exceedingly limited, and in many 
cases unprofitable, especially as regards merchant irons. In pig 
iron there have been a few sales di the week, chiefly of West 
Coast hematites, Derbyshire foundry rands, and parcels of forge 
pig from North Lincolnshi The pig producers appear 
to uphold their prices very well, considering that the present 
activity at several of the rail mills cannot very well be exceeded. 
Maryport ‘‘ Hematite” No. 1 is 703s.; No. 2, 67s. 6d.; Nos. 3, 4, 
and 5, mottled and white, 65s. ‘‘ Bessemer” No, 1, 70s.; No. 2, 
67s. 6d.; and No. 3, 65s. per ton at the works, with 24 off for 
prompt cash. Millom “‘ Bessemer” No. 1 is 72s. 6d.; No. 2, 70s.; 
and No. 3, 67s. 6d; “‘ Ordi Nos. 3, 4, and 5, 67s. 6d., all a 
ton at the works on the usual four months’ bill, or 24 off for cas 

Some weeks ago there were very ugly rumours afloat here 
as to the position of two or three local firms and persons in trade. 
I am now glad to learn that in at least two of these cases the evil 
day has been staved off, in one instance by ‘‘ fresh blood,” and in 
the other by relief from another quarter. I hear, also, that some 
of our hardware manufacturers have been hit by two or three 
failures in the United States, to a pretty considerable tune. I 
believe the stoppages cf Warrall and Co., and of Nicol, Reusslaer, 
and Fuller, both of New York, are examples of this, and that an 
American tool house is another. : ‘ 

In the cast steel branches there is not a large business in any 
sense of the term, although I hear that some of the concerns which 
are mostly engaged in the home trade are fairly well employed, 
as compared with the firms which have usually pushed a foreign 
trade. There are, nevertheless, a number of continental and a 
few American orders in the town. Some of these—as has before 
b-en mentioned in these reports—are for bayonet steel, steel ram- 
rods, swords, and other materials which happen just now to be in 
request. Besides these, however, some of the principal concerns 
have latge castings in hand for ultimate use as marine propeller 
shafts, for ordnance tubes, cylinders, and other special purposes, 
besides a few lots of crossings, hornblocks, and variovs engineering 
appliances. 4 

The American general demand for steel does not appear to revive, 
nor do reports from the United States lead to the belief that the 
future transactions of Sheffield in this respect with their markets 
will be larger. Such steel as is now being shipped is mostly of a 
kind which cannot at present be satisfactorily rolled by the Ameri- 
can mills, such as a special class of sheets for clock springs, 
bevelled plough plates, and a few other exceptional sorts. I hear 
of one Sheffield house which has had over £1000 worth of steel on 
hand for over a year, it having been kept back because the American 
customer who had ordered it had failed to remit a previous 
“little account” of £3000 or so. The second consignment, I 
believe, had reached the railway station en route for Liverpool, 
when the news came in the nick of time to stop it. At the same 
time I am not to be supposed to be hinting that the American 
buyers are worse payers than other people, for this is not the 
case. 

Foreign irons for steel converting purposes are not in great 
request, owing to the quiet state of the steel trade, hence there is 
not much change in prices from those quoted a short time ago 
when arrangements for the season’s deliveries were entered into. 
All the best Swedish brands are controlled by Sheffield houses, and 
T happen to know that some of these brands are held here in very 
heavy bulk just now. : 

From Leeds we have the intelligence that the Aireside Hematite 
Iron Company have damped down both their blast furnaces, owing 
to the dulness of the demand and consequent accumulation of 
stock. At the Sceamplough Works of Messrs. Fowler and Son, 
too, a large number of men have been discharged, owing to various 
causes having combined to limit the demand both for steam 
ploughing and | tives. It is also stated that the 
rail mill at the Normanton [Ironworks is about to be converted into 
a boiler plate mill, owing to the falling of of orders for rails. 

I understand that the Solicitor-General on Saturday last heard, 
at his chambers, Paper-buildings, Temple, the relative cases of Mr. 
Tozer, of London, and Mr. Acaster, Sheffield, for inventions 
relating to rail fasteners in place of fishplates. The decision was 
in favour of Mr. Acaster, although, I believe, the Solicitor-General 
declined to express any opinion on the merits of either. 7 

The shareholders of the Parkgate Wagon Company, Limited, 
met specially at Rotherham on Friday evening last, in order to 
discuss the question of selling the Parkgate Works. After a long 
di ion it was decided to sell the Parkgate Works for £9000 to 
Mr. Wells. 

















THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue limited revival that showed itself last week in the Cleve- 
land iron trade has not been maintained. That revival was due to 
a temporary afiatus of speculation, but now that the aspect of 
affairs in the East is decidedly more complicated and threatening, 
purchasers have become uneasy, which prevents them from 
increasing their demands. At the market to-day there was a thin 
attendance, and a very decided disinclination to enter into busi- 
ness. The uncertainty of the war, and the doubt that prevails as 
to whether this country may not be involved, has no doubt had a 
good deal to do with the lapse of confidence, and the tendency 
towards greater stagnation. The shipping season may now be 
declared fairly opened, so that under ordinary circumstances a 
greater degree of activity might now be expected, but the amount 
of additional business done has been very little up to the present 
time. 

It will be seen from the returns of the Cleveland Iron- 
masters’ Association for the month of April, just now issued, that 
the production of pig iron for that month has been quite up to 
the average. : : 

The falling-off in production as compared with the preceding 
month of March may be attributed erg | to the fact that there 
is a day lessin April. In the stocks held by makers the increase 
is very trifling, considering the enormous production of the dis- 
trict, and altogether the pig iron trade, except in regard to prices, 
which continue very low, can only be spoken of as tolerably satis- 
factory. This remark, of course, can hardly apply to the future, 
because no one knows what a day may bring forth in the present 
distracted and perplexing condition of political affairs. 

A serious matter of dispute is now pending between the northern 
Cleveland coalowners and their workmen, and it is likely, I am 
informed, to lead to a strike. At any rate the miners of that 
county have determined by a large majority that they will not 
submit to arbitration the claim of the owners for a reduction of 
wages, with the stipulation that it will be left to the arbitrators 
to determine whether house rent and allowance coal shall con- 
tinue, as heretofore, to be supplied free of charge. The custom of 
allowing house rent and allowance coal to the miners is of almost 
unknown antiquity, and is generally followed, not in the North of 
England caly, bak throughout the whole country. In most districts 
it is considered that both free house and free coal are part of the 
wages of the men, but I need hardly point out thatif it is assumed 
that the miners are thus paid in kind, the p ti is just th 
form of truck, and therefore illegal. The anomalies connected with 
the practice, and the differences prevailing in different districts have 
led the coalowners over and over again to consider whether the 
system could not bedone away with, and some equivalent substituted 
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for the privileges in question, but vo 4 little has yet been done in 
this direction. Another meeting of ‘the coal trade of Northumber- 
land will be held this week to consider the present position of 
affairs, and meanwhile the necessary notices of reduction are being 
pre to be served upon the men at the different collieries. 
ere is a steady falling off in the quantity of coals shipped from 
the northern ports for foreign countries. During last month only 
281,846 tons were sbip; from Neweastle, as com with 
314,043 tons oe in the corresponding month of 1876, while 
Sunderland only shipped “ae tons, as against 132,195 tons for 
the same month last year. is serious reduction of the foreign 
shipments is, of course, interfe with the collieries, more espe- 
cals as it occurs concurren’ ith a very serious falling off in the 
local consumption for manufacturing purposes. better demand 
prevails for the home markets, and the quantities of coal shipped 
tor London and other coastwise ports during the past month is 
rather above the month of April last year. 
—— -_— of blast ome in the — district 
ve placed their men on a -to-day notice, and respecting one 
firm I am told that the furnaces will be blown out so soon as the 
stocks of ironstone now in hand are used up. I do not think, 
however, in view of the reductions recently effected in wages, and 
the consequent relief afforded to the trade, that more than two or 
three firms will now take steps to reduce this output. On the con- 
trary, I am informed that some additional furnaces are to be 
blown in. Messrs. Bolekow, Vaughan, and Co., who have been 
re-lining their three furnaces at the Middlesbrough Works, are 
about to put them again in blast, and the same firm intend ina 
few days to start their three new furnaces erected for the Bessemer 
steel trade at Eston, although the furnaces will, of course, be 
employed in produci r iron. 
_ The firm of Hopkins, Gilkes, and Co., of Middlesbrough, has 
ust booked an order for the supply of over £150,000 worth of 
ridge work for India. This, in the present depressed condition 
of trade, is considered a hopeful augury for the future. Messrs. 
Hopkins, Gilkes, and Co, are the contractors for the Tay Bridge, 
with which they are making so much progress, that it is expected 
to be opened towards the latter part of the present year. 

In other respects the finished iron trade presents no features of 
change. Prices are without alteration, being, if anything, rather 
lower than they were. Only a very inconsiderable number of rail 
orders are on hand, and some of the few mills now employed may 
be laid off within the next few weeks, if the iron rail trade does 
not exhibit greater activity than it does now. The total export of 
railroad iron of all sorts for the past month was 100,177 tons, being 
about 6000 tons more than in the same month of 1876, but 50,000 
tons less than the exports of April, 1875. 

The Tyne Improvement Bill has now been read a third time in 
the House of Commons, so that it may be regarded as law. The 
bill authorises the Commissioners to raise by increased dues and by 
borrowing a large sum for the river improvements now partially 

pleted or projected, and it is likely that we shall shortly see 
the dredging plant and structural operations, which have been 
practicaliy inoperative during the past twelve months, again in 
full swing. 

The Durham cokemen have, by a unanimous vote, decided that 
they will not submit to arbitration on the basis proposed by the 
employers ; but that they are willing now, as on former occasions, 
to allow the claim for a reduction to be settled by open arbitration, 
leaving each party free to bring forward such matters as may be 
deemed relevant or desirable. The coke trade has, on the whole, 
kept up better than any of the branch of the coal mining industry. 
The number of ovens out of work is only small, and others are 
being added to swell the productive powers of the district, The 
firm of Bolekow, Vaughan, and Co. are building forty new ovens 
at their Binchester Colliery between Spennymoor and Bishop 
Auckland, in addition to the 226 they have already at work, and 
in other of the district additions are being made to the 
existing plant. 

The Tyne Commissioners have sent their No. 5 dredger to 
Amsterdam, along with two large tugs and three steam hoppers. 

ey are manned by Tyneside men, and chartered for three 
months, with the option of purchase. 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

ALTHOUGH neither makers nor holders are offering at any 
material reduction upon the prices ruling last week, there is not 
that firmness in the market which I noticed in my last report, and 
the iron trade of this district has again rela into its previous 
normal stagnant condition. There was only a small attendance 
at the Manchester weekly meeting on Tuesday, and the general 
.. tone of the market was flat. Consumers, who in many cases are 
overstocked with iron bought months ago in anticipation of orders 
coming te are wanting little or nothing for their present 
requirements, and although occasionally lots are being sold for 
forward delivery, there is nothing like the usual steady trade for 
this time of the year heing done. It is, however, quite evident 
that prices cannet be foreed further down, as it is a well-known 
fact that ironmasters are already losing considerably on what sales 
they are making, and if trade does not improve there is only one 
alternative, viz., to still further reduce the production. 

Lancashire makers of pig iron still hold for late rates, but they 
are so much above the Peg at which holders of outside brands 
are prepared to sell in this district that they are almost completely 
out of the market, and are securing very little business beyond a 
few orders from. customers who have a special preference for their 
brands, or in the immediate vicinity of their own works where 
they have an advantage in the delivery. For delivery into the 
Manchester district quotations remain at 56s. to 57s. per ton for 
No. 3 foundry, and 54s. to 55s. per ton for No. 4 forge, less 24 


cent. 

Quotations for Lincolnshire iron delivered here also remain 
without material change. Middlesbrough iron is a shade easier 
than last week, and there are offers at about 3d. per ton less than 
would have been then accepted, but there is no great pressure for 
sales at lower prices, and ‘the average quotations for delivery into 
the Manchester district may be given at about 50s. 9d. for No. 3 
foundry, and 49s, 9d. per ton for No. 4 forge, net cash. 

The finished iron trade continues in a depressed condition, and 
there is a good deal of pushing in the market at low prices to 
secure orders. Plates have given way in prices a little; North 
Staffordshire qualities delivered here can be bought at about £9 5s. 
9 pes. Se England plates at £7 16s. 6d. per ton. 

orth of England bars delivered here are quoted at £6 12s. 6d. to 
£6 15s., and Lancashire and North Staffordshire at £6 15s. to 


ported to have been recently secured by some of the local fo: 
proprietors, but generally the rolling mills are only very poorly 
supplied with work. Founders are also badly off for orders, many 
of them not having more than about one- of their uc ual amount 
of work on hand, whilst those who do secure new orders have in 
most cases to take them at extremely low prices. The position of 
engineers is also as unsatisfactory, and it is only in special 
cases where there is anything like activity. 

In the coal trade the prospect of a strike in West Lancashire is 
inducing consumers.in some cases to take in extra supplies, but it 
is only.in exceptional cases where colliery proprietors are at all 


that even should there be a protracted stoppage of work it is not 
likely the market will be seriously affected. Good Arley coal 
at the pit mouth can be ily bought at 9s. 6d. to 10s. per 
ton ; Pemberton four-feet at 8s, 6d. to 9s., and ordinary sorts of 
common coal at from 6s. to 7s. per ton. Burgy is quoted at 5s, to 
5s. 6d. per ton, and slack at 4s. to 4s. 9d. per ton at the pit. 

The shipping trade shows no improvement, and the low prices 
at which coal is being offered in other districts almost keep Lanca- 
shire colliery proprietors out of the market. 

The miners in West Lancashire have decided to resist the reduc- 
tion of 10 per cent., the notices.of which expire on the 17th inst., 
and there is, therefore, every ility that at most of the pits 
in the above districts work will be ore mr eee end of next week. 
In one or two districts in the neig! of Liverpool the 
notices have not yet been posted, and I hear that in a few cases 
colliery proprietors will not stop their pits to enforce the reduction, 
but the masters generally are determined to carry out the reduc- 
tion, and many of them would prefer to stop their pits rather than 
continue at work under present conditions, 

With to the eight hours’ system of work which the 
miners ved to put in force after the Ist of May, I may. men- 
tion that some of the masters are meeting the men with their 
own weapons and have threatened that if men persist in thus 

ing the hours of work they will limit them to six, and pay 
the top men for half a day only. In one or two cases this = 
y been done, whilst in others the men have seen it advisable 


to _ way. 

North Lancashire and West Cumberland iron trade main- 
tains a quiet but steady condition. The demand, though limited, 
is sufficient to consume the production of two-thirds of the 
whole of the furnaces now employed in the district, Makers 
are comparatively well sold forward, and they are likely to main- 
tain their present position for some months to come. Stocks are 
low. Prices are steady, 67s. 6d. being the value of No. 1 Bessemer, 
and 64s. 6d. the quotation for No. 3 forge. The engineering trade 
is brisk, the local demand being good, and the work in the marine 

t employing hundreds of skilled men. Steel is in better 
demand, and iron shipbuilding is fairly employed. Iron ore is not 
celling briskly, but a firm tone is maintained by raisers. Coal is 
very dull. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE rapid upward movement in the iron market, noticed in last 
week’s letter, sustained a check. Up till near the close of last 
week a large speculative business was done in warrants, but fewer 
sales are now eff The advance in makers’ prices, which in 
some instances reached as much as 2s. on the week, reduced the 
number of buyers, and this week’s prices have for the most part 
r ined stationary, with a decline of 6d. in some few cases. 
Foreign orders are not yet up to the mark, and on the other hand, 
our supply of pig iron from Cleveland keeps on increasing. The 
deliveries into store have become larger, the addition of nearly 
4000 tons having been made in Messrs. Connal and Co.'s Glasgow 
stores during the week, where the total reserve now amounts to 
about 133,000 tons. There are 113 furnaces in blast, as compared 
with 112 at this time last year. 

Business was done in the warrant market on Friday forenoon at 
55s. 8d. to 55s. 7d. cash, and in the afternoon from 55s, 7d. down 
to 55s. 44d. cash. Monday was a holiday, and no market was held 
on that day. On Tuesday, the market was on the whole flat, but 
there was a fair business at from 55s. 3d. nine days to 55s. prompt 
cash, There was a fair business on Wednesday at 55s 3d. nine 
days and 55s. prompt cash. To-day (Thursday) the market was 
firmer, with a moderate business at 55s. one month and up to 
55s. 2d. cash. 

Makers’ iron is steady, with little change in prices. Good 
marketable brands No. 1 have been selling at 6d. less money. 
Monkland Nos. 1 and 3, declined 6d., as did also Clyde No. 1, 
Govan No.1, Shotts No. 1, and Kinneil No.3. The quotations 
are now as follows :—Good marketable brands, f.o.b., at Glasgow, 

r ton, No. 1, 56s.; No. 3, 53s.; Gartsherrie, No. 1, 65s 6d.; No. 

, 56s. 6d.; Coltness, No. 1, 70s. 6d.; No. 3, 57s 6d.; Summerlee, 
No. 1, 61s.; No. 3, 55s.; Langloan, No. 1, 64s.; No. 3, 56s. 6d.; 
Carnbroe, No. 1, 59s.; No. 3, 55s.; Monkland, No. 1, 56s, 6d.; No. 
3, 53s.; Clyde, No. 1, 57s.; No. 3, 53s. 6d.; Govan, at Broomielaw, 
No. 1, 56s. 6d.; No. 3, 55s.; Calder, at Port Dundas, No. 1, 65s.; 
No. 3, 56s.; Glengarnock, at Ardrossan, No. 61s. 6d.; No. 3, 56s.; 
Eglinton, No. 1, 58s.; No. 3, 54s.; Dalmellington, No. 1, 57s. 6d.; 
No. 3, 55s. 6d.; Carron, at Grangemouth, No. 1, 65s.; ditto, speci- 
ally selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 62s.; No. 
3, 57s.; Kinneil, at Bo’ness, No. 1, 578.; No. 3, 53s. 

From Scotch ports the shipments of pig iron during the week 
ending the 5th inst., amounted to 11,915 tons, being 655 less than 
in the corresponding week of last year, and there is now a total 
comparative decrease in these exports since Christmas of 4050 tons. 
The im of Middlesbrough pigs at.Grangemouth for the week 
were 7436 tons, showing an increase of 3796 over those of the 
corresponding week of 1876. On the year to date there is a total 
increase on the imports of 21,561 tons, 

There is a moderate demand for most kinds of manufactured 
iron at the prices quoted in last letter. The shipments last week, 
which were comparatively heavy, embraced £8200 worth of ma- 
chinery and castings, £7000 pipes, £5538 bars, and £2500 miscel- 
laneous articles. 

For shipping qualities of coals, the demand has, if anything, 
been rather better in the West of Scotland, but house and steam 
coal are quiet. There is no alteration in prices. The trade has 
been active in the eastern mining counties, especially for shipments, 
and there, also, p.ices are without change. 

At an ple med “veered general meeting of the shareholders of the 
Blochairn Iron Company, Limited, held in Glasgow on Tuesday, a 
minute of agreement between the liquidators and Mr. Mackinnon, 
the trustee on the Messrs. Hannay’s estate, was adopted, by which 
all claims and questions between the parties are arranged, and the 
trustee surrenders to the liquidators the,lien which he held over 
the ironworks. 

The relations between the coalmasters and miners of Fife and 
Clackmannan remain in an unsettled state, and it is feared that a 
strike may take place. Indeed, at three collieries in Fifeshire, the 
men resolved some days ago to give the usual fortnight’s 

ing of their intention to strike rather than consent to any 
further reduction of wages. The Council of the Miners’ National 
Union, espousing the cause of the men, has left it entirely in the 
hands of the local executive to determine whether there shall be a 
general strike, which means, of course, that should the men see 
their way to leave off work, they will be backed up by the money 
and influence of the National Union. A dispute would last a 
considerable time, however, in their case, before they would require 
assistance, as they have a heavy fund of their own; and no doubt 
the leaders took this fact into consideration when they gave their 
sanctivn toa strike. But the men of Fife and Clackwann»n have 
all along been distinguished for extreme caution in such matters, 
and it is believed the - pore pap! before launching into 
a general rupture with their employers. 

The miners in the phe vet + of the Grangemouth Coal Com- 
pany have quietly acquiesced in a reduction of 10 per cent. in 
their wages “ 

On Monday night the rative. shipwrights on strike in the 
Glasgow shipbuilding yards held a meeting in Partick for the pur- 


pose of reviewing their position, A motion was put, amidst great 
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ppl , that the men abide by their original resolution to remain 
on strike until the advance of ld. per hour shall have been con- 
ceded by the employers. It was stated that with the number of 
men who had found employment elsewhere they were now able to 
hold out for almost any length of time, and one speaker declared 
that if the masters thought the men would give in they were 
never more mistaken. Their present case was, in their opinion, 








a good one, ‘‘and they meant to maintain it till the last hank 
the rope.” Last week I gave the resolution of the masters’ aad 
ciation to make a lock-out, with the view of 
struggle to a close ; but it should explained that all 
builders are not m he association, and that in the lower 
parts of the river several firms are opposed toa lock-out. This is 
not to be wondered at, seeing that at present the dispute is con- 
fined to the Glasgow district ; and much pressure will have to be 
ut upon the employers at Dumbarton, Greenock, and Port- 
lasgow before a lock-out could be effected. A meeting of ship- 
builders was held at Greenock on Tuesday, when the of 
the Clyde Shipbuilders’ Association to lock-out the shipwrights 
was considered. The proposal to lock-out the one class of work- 
men only was objected to, and it was resolved to submit a. sug- 
gestion to the Shipbuilders’ Association that intimation should be 
given to the workmen that unless the men on strike to 
return to their work the masters all over the Clyde lock- 
out all their workmen, Messrs. Brown and Simpson’s shi, - 
wn pe at ae er nen og off, The 
was not a e one, new con- 
structed at Leith, iiiiaters ~— 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal speculations are on the increase. A pit is to be forthwith 
sunk, eight yards in diameter, near Llangennech station, Llanelly, 
and Mr. Thos. Jones, of Tilacoch, is ut driving a thousand 
yards of heading in opening out his Navigation 3 and 

te the fact that most coalowners are losing on every ton of 
they send out, there are more ‘‘ ventures” on the market than 
there have been for some time. 

The Veurkinceiber Colliery, near Mountain Ash, is now in 
a better state than it has been for some time. At length the 
water seems to have been fairly overcome, and now they are turn- 
ing out No. 3 Rhondda at the rate of 60 tons per day, and will 
shortly double it. 

The Welsh coalowners appear resolutely bent upon introdueing 
the double shift. This week it was brought into operation at 
Cwmpennar Collieries, but a number of the men, who had stood 
out with the others against its introduction, have left the place 
to look for work elsewhere, At Lletty Shenkin the double shift 
has been put into operation. 

The coal trade is fairly brisk. During last week the total quan- 
tity sent from South Wales was 100,794, of which yy ene 
alone sent 81,142. At Newport the increased ves is wn by 
the fact that the harbour dues are advanced 50 per cent. over 
what they were last year. 

Weights are steadily advancing at all the ports, but no 
of price of any degree whatever been brought about, though at 
the commencement of the war there seemed a strong tendency to 
an advance. 

I am assured that the non-alteration of price is due solely to the 
fact that large stocks have been stored on speculation in the seve- 
ral Mediterranean ports which for a time will meet the increased 
demand. 

There is also another aspect of the case which deserves some 
consideration. At very few of the collieries is there anything like 
full work. For months past men have had either three or four 
days’ work per week. Hence a demand upon our coal resources to 
double the quantity turned out could be met without an inerease of 
men, 

The few strikes which have been pending are now pretty well 
settled. The most lengthy of these, that at Saundersfoot, at 
Bonville Court Coal and Iron Company, was settled this week, after 
lasting seven months, The men accepted a reduction -of 15 per 
cent, 

The Risea strike has also been brought to an end by an arrange- 
ment creditable to both parties. 

The men employed at the Bilson and Crump Meadow collieries 
in the Forest of Dean have accepted a reduction of 5 per cent. As 
a rale the coal trade in the Forest is improving, and judging from 
the trucks I saw at the various collieries at arecent visit, a fair and 
pretty general Midland trade is being worked up. 

The Severn Bridge is being rapidly carried on. The girders are 
now half way across the channel, and present, even so far, a 
remarkable picture of strength if not of elegance. 

If reports were to be reliable guides as to the state of trade, 
one would think that the Welsh iron trade had received durin 
the last week or two a considerable spurt. The total quantity o' 
rails, bars, &c., sent from the several Welsh ports amounted last 
week to 7530 tons. The destinations of rails were, severally, 
Madras, Sandswall, Gothenburg, bars to France, and sheet iron to 
Holland. The inquiry for rails slightly improved, but the improve- 
ment in exports is seemingly due to the forced haste in which 
stocks or accumulations have been got eff. Russia being at war, 
we have for the time lost a good 
shows that as yet there is little matter for congratulation. —_ 

The patent fuel trade continues brisk. large quantities continue 
to be sent off by Cory, Yeo, and Co. by the Aberdare Merthyr 
Patent Fuel Company, the Gower, Tinel, and the Grangola com- 


ies. 
me slight improvement has set in with small steam coal, and 
though the price remains the same, stocks are being cleared off, 

The inquiry into the Tynewydd disaster has commenced before 
Siandl- deeapanuhinntaeelia Tales troughs to beanes 
c searchi vestigation wi as 
to the probability that the colliers worked over the boundaries, 
or neglected to drive boring holes in advance according 4o;the 
requirements of the Mines’ Regulation Act. 

The mining agent at Cyfarthfa was this week summoned before 
the police magistrates for an infringement of the Act in not taking 
sufficient precautions in ventilation, by the neglect of which an 
explosion took place in one of the mine pits. The case, was 
adjourned. Explosion in iron mines are of rare occurrence, but it 
is well known that where gas does accumulate in such workings it 
is even more pure, and thus more deadly, than in coal mines, 

A collision between two mineral trains tock place on Tnesday 

ight at Mountain Ash, by which one driver was killed and: the 
pr severely injured, and both stokers badly hurt. The inquiry 
was opened on Thursday. Grave doubts are —— that the 
unfortunate driver ran against the signals, One locomotive was « 
tank and the other tender, and were damaged most seriously. 
Nine trucks were smasbed up—some belonging to Radford and Co., 
and others Nixon and Co. 

The railway returns show an increase of £430 to the Taff Vale, 
£109 Rhymney, and £224 Penarth Dock, over corresponding week 
of last year. 








Tue SILK InDUsTRY IN IraLy.—There are thirty-three silk- 
spinning establishments in the province of Ancona, of which twenty- 
five are worked by steam. The largest, however, is the one now 
working at Jesi. The Industrial and Commercial Bank of Bologna 
= the - i! panies in this I pem an pone upon 80 

e a scale. e 8 occupied covers over square mi 
and the motive ae eae ual to 200 horse-power ; for ait 
this the society only paid 160, lire. The Y as 
6500 spinning-reels continually at work, and the quantity of silk 
that can be produced annually is calculated at 60,000 kilos, Over 
300 operatives, werner women and girls, are em 
whole place is illuminated by gas made on the prem and the 
— part of the machinery in use has been brought: from 

ngland. The director is a French gentleman, and the 
arrangements of the establishment are under the superin’ 
of two resident engineers, one French and the other English.— 
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Capital and Labour. 
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COAL-DUST FUEL. 

Wuen coal is burned in large lumps a certain amount of 
power is expended in the furnace in disintegrating the fuel. 
This is, however, comparatively a small matter. But it is 
obvious that difficulties are thrown in the way of the union 
of the carbon with the oxygen of the air, and it has come 
to be recognised as a feature of good stoking that the coal 
should be broken into moderately small pieces before it is 

t into the furnace, and that the process of firing should 

as continuous as possible. The great advantage derived 
from the use of mechanical stokers lies no doubt in the 
almost perfect fulfilment of the last-named condition. If 
we carry the idea a little further, the use of coal in a state 
of powder will suggest itself; and as it is impossible to 
feed a fire satisfactorily by hand with coal-dust, it has 
come to be understood that it should be blown into the fur- 
nace with the air required for its combustion, which is 
thus intimately mingled with the carbon. Until a very 
recent period this system was — used by Mr. Crampton, 
whose well-known revolving puddling furnace is supplied 
with powdered coal by a 
fan blast, the coal being 





ments C and D, during which 

uilverised coal were con , Was 381°85 deg. Fahren- 

it. This comparison is made, however, for the heating 
effects alone of the coal in the two states, burned under 
the same circumstances, and is exclusive of the cost in fuel 
of pulverising the coal, and of blowing the dust into the 
furnace. A correct commercial comparison must include 
this cost, which is only incurred when the coal is used 
in the pulverised state, because when it is used in the 
lump state it can be burned as rapidly with the natural 
draught as the pulverised coal can be with the artificial 
draught obtained by the fan-blowers. The reason why the 
pulverised coal cannot be consumed at a greater rate with 
the fan-blowers than the lump coal can be consumed with 
the average draught given by the boiler chimney is, that 
the former requires a certain time for ignition and zombus- 
tion, which is much longer than the latter requires, because 
the temperature to which the former is exposed above the 
bed of incandescent fuel on the grate-bars is much less 
than the temperature of that bed to which the latter is 
exposed. The cost of the net horse-power in average 


ly lump coal and partly 











fuel was more expensive than that of lump coal, about 
in the ratio of the cost of pulverisation, and so far thé 
scheme was a failure. As regards the details of the a 
tus used our information is meagre. Mr. B. F 
sherwood, by whom the experiment was made, thus coiti- 
ments on it:—“ The lump coal is first reduced by a 
ost apparatus (which is the only portion of Messrs. 
elpley and Storer’s process that is patented or patent- 
able) to the state of impalpable powder, and it is then fed, 
together with air, through a conduit to the central portion 
of an ordinary centrifugal or fan blower, whose revolutions 
draw it in and drive it through another conduit which 
discharges it into the front of the farnace through afi air- 
tight aperture. The lump coal is fired in the usual 
manner, through the furnace-door, and the air’ for its 
combustion is supplied by another fan-blower deliverii 
into a closed ash-pit beneath the grate-bars. The whole 
combustion is therefore effected by artificial draught 
depending on mechanism ; and the force of this draught 
is easily regulated from the least to the greatest desirable 
in burning coal ; it can also be distributed at will, so as 
to preserve within certain 
limits anyrequired propor- 



































first ground very fine be- FIG. tion between the weights 
tween an ordinary pair of of lump and dust coal 
millstones. We believe consumed in the same 
that at one time Mr. time. The two  fan- 
Crampton applied — this say hr os aa ee, o——— Regma Sect a Deane aaa > . blowers, in the expe- 
system, but without suc- RS ae a Se eS a Re \ riments described, were 
cess, to a steam boiler, 8 8 8§=§ QQ Ff itd Baearner: 7] 7 Sabla fii Sc aye pap bey gs So sags maa nt samy Rpeepeenntbepememae el © WN operated by the same 
We are not in possession -——- sid 7 Sa \ steam engine which 
of any of the details of a sd ‘ill ‘+ “4 SS effected the coal - crush- 
thie experiment, and so 9 + } N ing and worked the 
we can say nothing about { (ee aan — feed-pump of the boiler. 
the cause of failure. In ae a ON a a a ee The patentees imagine 
1876 a series of trials was that, compared with the 
conducted by the Ameri- combustion of lump coal, 
can Government to deter- amore nearly perfect com- 
mine the value of a system bustion was to be obtained 
of burning powdered fuel, with impalpably fine coal- 
patented by Messrs. dust mixed thoroughly 
Whelpley and Storer. The with and suspended in air, 
boiler was 40in. diameter LONCITUDINAL SECTION thereby presenting to the 


and 10ft. long, and almost 
precisely similar in every 
respect to one illustrated 
in our impression for 
May 4th, page 310— 
that is to say, it was a 
plain cylinder externally 
fired, the products of 
combustion returning to 
the front end through 
74 tubes 2tin. diameter 
outside ; the total heating 
surface was 442 square 
feet. The air required for 
combustion was delivered 
into the closed ashpit, 
vertically, through a pipe 
5in, diameter. The pow- 
dered coal was sent in 
through a pipe 2in. dia- 
meter arran horizont- 
ally. The boiler was tried 
both with powdered an- 
thracite end Insitp anthra- 
cite, the only change made 
as regards the boiler con- 
sisting in the removal of a 
brick arch used with the 
dust fuel. This increased 
the heating surface to 
457 square feet. Each 
experiment lasted forty- 
eight hours. Four experi- 
ments were made; two 
with lump coal alone, and 
two with lump coal sup- 
plemenind by dust coal 
low or above it. 

Calling the experiments 
with lump coal alone A, 
and those with dust coal 
C and D, the results may 
be briefly stated as fol- 
lows:—In experiment A, 
11°1131b. of lump coal 
were consumed per hour per 
square foot of grate sur- 
face, with 80°478 double 
strokes of the piston of the 
engine supplying air; the resulting vaporisation per pound 
of the combustible portion of the coal was 10°124 Ib. of 
water from the temperature of 212 deg. Fahrenheit, and 
under the atmospheric pressure. The mean rate of com- 
bustion in experiments C and D was 11°350 lb. of the com- 
bustible portion of the coal consumed per hour per square 
foot of grate surface, with 79°748 double strokes per 
minute of the piston of the engine supplying air, the 
resulting vaporisation per pound of the combustible por- 
tion of the coal being 10°192 Ib, of water from the tempe- 
rature of 212 deg. Fahrenheit, and under the atmospheric 
pressure, The two economic results—namely, 10°124 and 
10°192—are almost identical, and show that when semi- 
bituminous coal is burned at the same rate of combustion, 
with the same pro rata air admission, and under the same 
circumstances, it gives the same economic vaporisation, 
whether it be consumed wholly in the lump state, or 
partly in the lump and partly in the pulverised state, or 
wholly in the pulverised state. This equality of economic 
result is also proved by the fact of the equality of the 
temperature of the gases of combustion in the comparable 
experiments when leaving the boiler. In experiment A, 
burnin lump coal alone, this temperature was 383°30 deg. 
Fahrenheit, while the mean of the temperature of the 
gases of combustion in the boiler-uptake during experi- 
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STEVENSON’S APPARATUS FOR BURNING COAL-DUST. 
practice may be taken at about 4Ib. of coal per hour. | 


Now, the mean of experiments C and D gave 1°38] net 
horse-power developed by the engine in pulverising the 
coal and in blowing the dust into the furnace, and in 
pumping the feed-water into the tank, which, at 41b. of 
coal per hour per horse-power, is 5°524 lb. of coal per hour, 
or, as the coal consumed per hour was 66 lb., 8°37 per cent. 
of the total weight of coal burned. Consequently, the 
pulverised coal was commercially 8°37 per cent. inferior to 
the lump coal. In experiment A, during which lump coal 
was burned alone, there was required to drive the fan- 
blowers and to pump the feed-water 0°500 net horse-power, 
which, at 41b. of coal per hour per horse-power, required 
2'000 lb. of coal per hour to produce it, and as the hourly 
consumption of coal during that experiment was 66 1b., 
there were consumed in producing the artificial draught 
and in pumping the feed-water 3:06 per cent. of the total 
weight of coal burned. Deducting this 3°06 per cent. 
from the 8°37 per cent. as given in the immediately pre- 
ceding paragraph, there remains 5°31 per cent. of the total 
weight of coal consumed applied to the pulverisation of 
the coal alone.* 

From this it will be seen that the use of powdered 








* Vide Annual Report of the Chief of the United States’ Bureau of 
Steam Engineers for 1876. \ 
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latter, for a given weight 
of coal, an immensely 
greater surface than in 
the lump = state. They 
imagined, too, that, from 
the same cause, a much 
higher rate of combustion 
would be ebtained than 
was probable with lump- 
coal, by which means a 
boiler with a much smaller 
grate-surface, but with 
the same heating surface, 
would furnish with the 
coal-dust the same quan- 
tity of steam in equal 
time, and with greater 
economy of evaporation 
per pound of fuel than 
with the lump-coal. It 
was to determine the truth 
or error of these assump- 
tions that the experiments 
were made. They were 
intended to have been 
very extensive, embracing 
anthracite and coke as 
well as bituminous and 
semi - bituminous coals ; 
and also a species of 
exceedingly hard anthra- 
cite found in Rhode 
[sland, which contains 
about 40 per centum of 
incombustible mineral 
matter, and is worthless, 
from its difficulty of ig- 
nition and slowness of 
combustion, for burning in 
lumps. The results from 
different rates of combus- 
tion and of different pro- 
portions of dust to lump- 
coal consumed in equal 
time, were likewise to 
have been ascertained, but 
the experiments were pre- 
maturely closed, as the 
Government could not 
longer dispense with the services of the naval engineers 
making them.” ; 

The obvious defects of the scheme were, that the coal 
could not be burned fast enough, and it is instructive to 
note that the cooling down of the furnace by the boiler 
was one principal factor in bringing about this result. 

For some time past an apparatus for burning coal-dust, 
the invention of Mr. G. K. Stevenson, of Val iso, has 
been at work in Wellington-street, Blackfriars. This 
apparatus overcomes, it would appear, the objections urged 
against Messrs. Whelpley and Storer’s plan, and deserves 
attention from engineers. The apparatus is illustrated in 
the accompanying engravings, and may be briefly described 
as follows:—The boiler used is one of two precisely alike, 
placed side by side, as shown. They are Cornish boilers, 
with a single flue in each, and are of the dimensions shown 
in the drawing. Confining our attention to that to which 
Mr. Stevenson’s invention is affixed, it will be seen that 
the grate-bars are’removed, and in the furnace is placed a 
species of fire-clay retort, the sides of which are perforated 
with numerous holes, about in. in diameter. The air and 
powdered fuel are driven in together through the pipe B, 
which is 6in. in diameter. A few fire-bricks are arranged 
in the flue, behind the retort, to act as a bridge. 

The coal is reduced to a fine powder by a small dis- 
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integrator, which delivers into a closed sheet iron tank to 
prevent the escape of dust. It is brought to the condition 
of a somewhat ccarse powder, and is not impalpable. The 
appliances in use in Wellington-street are, in many respects, 
makeshift, and the powdered fuel is conveyed by hand to 
a hopper, E, Fig 2. In the base of this hopper is a small 
delivery wheel C,in the rim of which are notches cc. 
These notches are provided with slides worked by a very 
simple arrangement, which eompels them to obey the 
action of gravity and fall to the bottom of the notches 
when they are at the top of the wheel C. The notches 
then fill with coal-dust, and, as the wheel revolves, the 
slides, being thrust downwards, push the coal out of the 
notches into the air tunnel BB. The rate of delivery of 
the coal can thus be accurately fixed by regulating the 
speed of the wheel C, which is driven by a face friction 
wheel, in a way that will be readily understood. By 
setting the friction wheel nearer or further from the axis 
of C, the speed of the latter can be altered without affect- 
ing that of any other portion of the apparatus. In order 
to mix the coal-dust with the air, a twisted plate of metal, 
9g, is put in the air tunnel. This causes a rotary motion 
in the current, and produces the required effect. BB is 
prolonged into the firing place, and coupled on to the 
pine B, Fig. 1, by a socket. The air is supplied by a 

lower A A, Fig. 2, driven by a belt from a lay shaft. The 
apparatus is started by lighting a fire in the retort A, 
Fig. 1. After this has burned up, if steam be available, 
the blower is set in motion and coal-dust and air fed into 
the retort, the front: of which is bricked up, as shown in 
the end view of the boiler, Fig. 3. 

Several experiments have been carried out to test the 
value of the apparatus. Une by Mr. T. B. Jordan, of 
Queen Victoria-street, lasted 5 hours 55 minutes. The 
boiler evaporated 5984lb. of water from 81 deg. with 
720 Ib. of coal, or 83121b. per pound of coal. In a 
previous experiment, lasting 5 hours, the same boiler 
fired in the ordinary way evaporated 10,1941b. of water 
with 1568 Ib. of coal, or at the rate of 6°501 Ib. per pound 
of coal. Ina third experiment, made by Mr. G. Barker, 
of Birmingham, the trial 5 hours 53 minutes ; 
720lb. of coal were burned and evaporated 5984 1b. of 
water, or at the rate of 8312 lb. per pound of coal from 
fuel at 81deg., the pressure being 424]b. In an experi- 
ment with the same boiler, hand fired, the evaporation was 
6°5 ib. per pound of coal. 

More recently we carried out ourselves an experiment 
which lasted two hours. The boiler was filled up to begin 
with, and the experiment commenced when the pressure was 
44lb. During the run no water was fed into the boiler. 
After it was over the donkey was started, and the boiler 
pumped up to the same level as at starting. The stop 
valve being closed, the pressure rose notwithstanding the 
feed—a result due to the intense heat of the clay retort 
and fire-bricks. The whole quantity of water evaporated 
was 35 cubic feet, or 21841b. The weight of coal burned 
was 17651b., and it follows that 123 lb. of water 
per pound of coal were evaporated from and ata 
temperature of 291 deg. It will be seen that the rate of 
evaporation was extremely low for so large a boiler, and it 
is proper to add that the blower, which ran at an average 
speed of 260 revolutions per minute, was driven by a lay 
shaft ing too slowly, but over which Mr. Stevenson 
had no control. The speed also varied considerably, which 
was against the performance of the apparatus. Through- 
out, everything worked perfectly without a hitch or 
difficulty of any kind; and the closing of the boiler front 
rendered the firing place exceedingly cool—a manifest 
advantage. 

A curious feature of Mr. Stevenson’s apparatus is that 
the quantity of air admitted per pound of coal admits of 
accurate determination. During the trial at which we 
were present the blower Later | 1'2 cubic feet of air per 
revolution. This was determined by m ing the 
aa’ of the blower, and checking the result with a 
delicate anemometer, placed at the mouth of the coal 
delivery pipe, the coal being shut off. Now 1°2 x 260 = 
312 cubic feet, or 24 lb. of air per minute. The coal 
supplied in the same time was 2]b. nearly. Thus only 
12 Ib., or the least possible quantity of air which will suffice 
for combustion, were supplied. Yet there can be no doubt 
that no smoke was produced, nor does it ap possible 
that any coal dust was deposited hae oben: ym the flues. 

We have endeavoured to place our readers in posses- 
sion of all the available information concerning a new and 
important branch of physical inquiry. It can be easily 
shown that in theory, at all events, the combustion of 
fuels in the form of dust ought to be attended with 
excellent results; and Mr. Stevenson has, at all events, 
proved that an apparatus can be made which will work 
without giving any trouble, and which is inexpensive and 
simple. But we have, on the other hand, no data con- 
cerning the cost of breaking the fuel, and the apparatus is 
quite too small, or at least is run too slowly, to enable 
any estimate of its value to be formed which can be based 
on fact, and not on conjecture. The retort used by Mr. 
Stevenson is far too small, and consequently does not fit 
the flue properly. The retort must reduce the efficiency 
of the heating surface to some extent, as it is certainly not 
as hot as a furnace would be. It appears to be proved by 
the facts which we have placed before our peilens that a 
retort, or its equivalent, cannot be dispensed with, and 
it 1s also shown that a chemical equivalent of air will 
suffice to produce combustion without smoke. This last is 
an important fact, and would, standing alone, entitle the 
invention of Mr. Stevenson to consideration. 








THE CHEMICAL SOCIETY. 
London, April 19th, 1877. 
Dr. GLADSTONE, President, in the chair, 

Arter the announcement of visitors, confirmation of the 
minutes of the previous meeting, &c., the following certificates 
were read for the first time: W. H. Ellis, W. Lapraik, J. L. 
Notters, I. Scarf, H. G. Stacey. 

The following papers were read:—(1) ‘“‘On the Estimation of 
Manganese in Spiegeleisen, and of Manganese and Iron in Manga- 
niferous Iron Ores,” by E. Riley. 





(1) Estimation of Manganese in Spiegeleisen.—There are two 
methods now in use:—a the direct method:— The pulverised spiegel- 
eisen, about 1 gramme, is dissolved in dilute nitric acid of sp, gr. 1°2, 
a little chlorate of potash and hydrochloric acid added to destroy 
the soluble organic matter from the combined carbon, the solution, 
diluted to about a litre, is neutralised with carbonate of soda or 
ammonia, acetate of soda or ammonia added, the solution boiled, 
the basic peracetate of iron allowed to settle and filtered off. This 
precipitate is redissolved in hydrochloric acid and the process 
repeated to insure complete separation of the manganese. ‘The fil- 
trates are evaporated to 14 litres allowed to cool, 2 to 4.¢.c., bromine 
added, the solution well shaken, ‘880 ammonia added in excess, 
the solution heated gradually for an hour, builed for a few minutes, 
the precipitate allowed to settle, filtered—the filtrate should be 
evaporated and tested for manganese—dried and ignited in a 
muffle or over a gas blow-pipe for half an hour. 6, The indirect 
method: The finely powdered spiegeleisen, about 1 gramme, is 
dissolved in dilute sulphuric or hydrochloric acid, the liquid diluted 
with recently boiled, cooled distilled water, and the iron estimated 
volumetrically ; to the percentage of iron thus obtained 5 per cent. 
is added for carbon and impurities, the difference is d to be 


cyanide is given. Bismuth ferricyanide is converted by sodium 
amalgam into the ferrocyanide. When heated in closed crucibles 
the two salts yield a black-brown mass, containing iron, bismuth, 
carbon, and small quantities of cyanogen. 

(4) “‘ Notes on der oon § Matters,” by E. Schunck, 
Ph.D., F.R.S., and H. Roemer, Ph.D. (continuation). ‘Mun- 
jistin, Purpurin, and Purpuroxanthic Acid.” Maunjistin: The 
authors found this substance to resemble purpuroxanthic acid, 
softening at 125 deg., fusing at 130 deg. When further heated it 
evolved carbonicanhydride, and was converted into purpuroxanthin, 
After criticising the conclusions of M. Rosenstiehl (*‘ Compt, 
Rend.” Lxxxiii., 827), who states that his purpurin is identical 
with purpuroxanthic acid, and that the latter is formed from 
pseudopurpurin, the authors claim having been the first to dis- 
cover among this series of bodies, one containing a carboxyl group, 
to be left for the present in undisturbed possession of the field — 
have opened up, i.¢., the preparation and examination of suc! 
members of the series as are formed from alizarin and its isomerides 
as well as from the isomerides of purpurin by the substitution of 
nHbynCOOH. Purpurin; the specimen examined had a 





m ese. The results obtained by this method are usually too 
low from the formation of soluble organic matter during the pro- 
cess of solution. This error can be obviated by using nitric acid 
for a solvent, evaporating to dryness and heating ake oxides of 
iron and manganese are then dissolved in hydrochloric acid, the 
solution largely diluted and reduced with sodium sulphite ; results 
obtained thus agree very closely with the direct method, The 
author gives fourteen analyses showing that the addition of 5 per 
cent. for impurities to the percentage of iron is afairone. Thus 
for all practical purposes the indirect method is sufficiently 
accurate and can be accomplished in one hour; the direct requir- 
ing five or six hours. The author strongly recommends the use of 
acetate and carbonate of ammonia instead of the corresponding 
soda salts in the direct method, and proves by check experiments 
with pure sulphate of manganese, Xc., the stat ts of F i 

and others, that the presence of ammoniacal salts prevents the 
complete precipitation of manganese by bromine and ia, to 





ting point which remained constant after it had been converted 
into the acetyl compound and again liberated ; its formula was 
Cy. H, Os, it was easily soluble in boiling spirits of wine, yielding a 
yellow solution from which it crystallises on cooling in thin flat- 
tened prisms of a deep orange colour ; the crystals lose water at 
100 deg. C., and contain one molecule of water. Purpurin melts at 
253 deg., and begins to sublime at 150 deg. in red plumose or 
acicular crystals. It is slightly soluble in boiling water, and dissolves 
in ether, readily in carbon disulphide benzol and glacial acetic acid. 
It dissolves in concentrated sulphuric acid, in caustic potash, soda 
lye, sodium carbonate solution, and i These solutions 
give absorption spectra. In alcoholic potash and soda pur- 
purin is almost insoluble. It forms with baryta and lime water 
purple lakes, A solution of purpurin in caustic alkali loses its 
colour on exposure to the air, the purpurin ee Ne entirely; 
this is due to oxidation. Purpurin dissolves in boiling alum liquor, 
forming a pink fluorescent solution containing purpurin in a loose 








be erroneous. On the other hand, if soda salts be used the ignited 
precipitate will contain soda. The author considers that sulphur 
cannot exist in spiegeleisen, He determines the carbon by dis- 
solving the iron in neutral chloride of copper, and after complete 
solution of the iron and precipitated copper, the carbon is filtered 
on asbestos and burnt with oxide of copper in a current of oxygen ; 
the carbon determinations by the colour test are unsatisfactory for 
high percentages of carbon. According to the author the per- 
centage of carbon varies with the percentage of manganese. ‘The 
methods of Mr. Parry, Chemical News vol. xxix., p. 86, and of Mr. 
Galbraith, Chemical News vol. xxxiii., p. 49, were considered and 
stated to be undesirable methods. 

(2) Estimation of Manganese in Manganiferous Iron Ores.— 
These ores contain baryta, many contain oxide of zinc, and some 
potash or soda in appreciable quantities. The use of ammoniacal 
salts, as mentioned in the previous part of the paper, prevents any 

e error from the presence of the oxide of zinc, but it is difficult 
to get rid of the baryta, even in the presence of sulphuric acid it 
remains in combination with the manganese, and is precipitated 
with it unless special precautions be taken. Lime, if present, may 
also be precipitated with the manganese. After insisting on 
the importance of taking fair samples and of determining all the 
constituents directly, the author gave the following process as the 
one which yielded the best results; 1 gramme of the ore dried at 
100 deg. C. is dissolved in hydrochloric acid, the silicious matter 
separated by filtration, and the larger portion of the free acid 
driven off ; the liquid is made up to about one-third of a litre, and 
allowed to stand four hours, after adding a few drops of sulphuric 
acid to separate any baryta. The solution is now diluted to about 
one litre neutralised with ammonia and after the addition of acetate 
of ammonia boiled, allowed to settle, and filtered. The unwashed 
precipitate is redissolved in hydrochloric acid, again precipitated 
with ammonia and acetate of ammonia, the basic peracetate of 
iron after settling is filtered off and washed three or four times 
with boiling distilled water, containing a few drops of acetate of 
ammonia. The filtrate is evaporated to 14 litres, when cold, 
2 to4 c.c. of bromine added, and the process completed as described 
above. After ignition, the precipitate should be dissolved in a 
small quantity of hydrochloric acid ; the residue, if any, filtered 
off, a drop of sulphuric acid added, and the precipitate, if any 
occurs, separated. Itis most important to test the ignited M.,0, for 
impurities, baryta, zinc, lime, &c. Chlorine can be substituted for 
bromine, but without advantage. The sulphide of ammonium 
process the author considers to be most objectionable. 

3. Estimation of Iron.—The author recommends a standard 
solution of bichromate of potash, the results being usually a little 
high. As a reducing agent, sulphite of soda prepared in the 
laboratory is used, the purchased samples being always impure ; 
bisulphite of soda should not be used. The percentages of iron 
in sixty samples of steel rails are given, determined by weighing, 
as Fe2Os, and by standard solution of bichromate of potash; the 
mean difference between the two methods is ‘073 per cent. 

Dr. Gladstone said that the Society must feel greatly indebted 
to Mr. Riley for giving them the benefit of his experience in so 
elaborate a manner, especially as the determination of manganese 
had now become a matter of such great importance. 

Mr. Field asked if Mr. Riley had tried hydrated oxide of lead in 
saspension, for effeeting the separation of ium, manganese and 
iron ; cobalt and nickel were entirely separated from iron by its use. 

Mr. Riley said that the acetate of ammonia process was so beau- 
tiful that he should prefer it, and besides there would be the addi- 
tional trouble of getting rid of the lead. In answer to Mr. Heath- 
field, the barium in the case of a sample of ore containing 14°87 

cent. Ba was combined with the manganese. 

(2) ‘‘ On a Method of Detecting small quantities of Bismuth,” 
by M. M. Pattison Muir, F.R.S.E. The author finds that the fol- 
lowing test liquid (see ‘‘ Researches on Bismuth,” Pogg. Ann. 
lxxxviii. p. 45, by R. Schneider) is a very delicate qualitative test 
for bismuth ; 12 grm. crystallised tartaric acid and 4 grm. stan- 
nous chloride are dissolved in caustic potash, so as to produce a clear 
liquid, having a distinctly alkaline reaction; this liquid must 
remain clear at 60 deg. to 70 deg. C. To the liquid to be tested is 
added a considerable quantity of tartaric acid; it is warmed and 
made alkaline with caustic potash; a fewc.c. of the, stannous 
chloride solution, which the author proposes to call Schneider’s 
reagent, are now added, and the mixture warmed to 60 deg. to 
70 deg. for a few minutes, If bismuth is present a brownish-black 
colour is produced, from the formation of hypobismuthous oxide 
(Bi,O,). One part of bismuth in 210,000 parts of liquid may be 
thus detected. The absence of mercury must be secured before 
applying the test. Copper and manganese interfere slightly ; lead, 
arsenic, antimony, iron, cobalt, nicol, and chromium not at all. 
The author hoped to have perfected a volumetric method from the 
above reaction, but has not succeeded. Mr. Field mentioned that 
the precipitation of iodide of lead was an exceedingly delicate 
test for the presence of bismuth. If no bismuth was present the 
iodide of lead was precipitated of the usual yellow cclour ; if one- 
thousandth part of bismuth was present the precipitated iodide 
was of a distinctly darker colour. 

(3) “On Certain Bismuth Compounds,” Part V., by M. M. 
Pattison Muir, F.R.S.E. By precipitating a nearly neutral solu- 
tion of bismuth nitrate with potassium ferricyanide, washing by 
decantation, and drying in vacuo over sulphuric acid, pure bismuth 
ferricyanide is prepared as a tawny yellow amorphous powder, 
with a shade of green. Its formula is BiybSFeCy6. It is unaltered 
in moist or dry air. Suspended in boiling water, hydrocyanic acid 
is evolved. It is partially decomposed by drying at 100deg. C. 
By the action of chlorine, bromine, and nitric acid, bismuth ferro- 
cyanide is converted into bismuth ferricyanide. The ferricyanide 
isdecomposed by the action of chlorine, when suspended in water, 
or in the presence of cold or hot solutions of caustic soda, 





method for analysing bismuth ferrocyanide and bismuth ferri- 





with alumina. This solution is precipitated by the 
addition of a little sodium carbonate or ammonia, though the 
liquid may still retain an acid ti An alcoholic solution of 
purpurin gives with lead acetate a crimson precipitate, soluble in 
excess of alcohol lead acetate, the precipitate obtained with 

izarin is insoluble in excess; with copper acetate purpurin 
in alcohol gives a dark reddish-yellow precipitate ; a solution of 
alizarin becomes purple, but gives no precipitate. Triacetylpurpurin 
softens at 193 and melts at 198 to deg. C.; it is decomposed by 
dilute caustic potash yielding purpurin ; analysis gave the formula 
Cy, H; (Ce Hs bh O, Brompurpurin is obtained by digesting , a 
purin with carbon disulphide containing bromine at 150—200 deg. 
C. It ecrystallises from glacial acetic acid in dark red needles, 
melting at 276 deg. Its properties resemble those of purpurin. 
Its formula is Cx H; Br O;. By heating pure purpurin for six or 
seven hours in s@aled tubes to 300 deg. a small quantity of quini- 
zarin is formed, and a quantity of by-products. No alizarin is 
formed. Quinizarin crystallises in bright red needles, melting at 
193 or 194 deg. C. Its ethereal solution is strongly fluorescent, it 
_—— in alum liquor, giving a red solution with two absorption 

8. 

The Society then adjourned to May 3rd, when the following 
papers were read: (1) “‘On Some Points in Gas Analysis,” by J. 
W. Thomas. (2) ‘On Nitroso-8-Naphthol,” by Dr. Stenhouse and 
Mr, Groves. (3) “‘On the Decomposition of Nitric Oxide by 
Pyrogallate of Potash,” by Dr. Russell and W. Lapraik. (4) ‘‘On 
— Cardboard, and its Uses in the Laboratory,” by W. N. 

artley. 











Zinc, it is said, may be purified by precipitating its sulphate 
with an alkali, mixing the oxide thus produced with powdered 
charcoal, and exposing the mixture to a red heat in a covered 
crucible. 


THE exportation of English salt to Boston for the first three 
months of this year shows an enormous increase over the exporta- 
tions for the same period last year. Une of the causes is the low 
rate of ocean freights from England to America, Vessels prefer to 
take salt at very low rates rather than make the trip across the 
ocean in ballast, and much has lately been sent at merely nominal 
rates, 


EXPLOSION ON BOARD A FreNcH Man-or-War.—A fatal boiler 
explosion thing like that on board our own Thun lerer—took 
place on Tuesday last on board the Revanche, as the French 
squadron was leaving Villafranca. The catastrophe, it is reported, 
will result in the loss of twenty-three lives. The Revanche is one 
of the older type of armoured wooden frigates, of which there are 
so many in the French navy. Her size, measured by tonnage dis- 
placement, is 5800 tons. With engines of 900 nominal, or 3500 
effective, horse-power, she attained on the measured mile a speed 
of 13 knots an hour. Her armament consists of eight 24-centi- 
metre and nine 19-centimetre guns, and she is clad all over with 
about 54in. of armour. She was launched in 1862, and is therefore 
an older vessel than any of her sister ships. Of these the Provence 
and Heroine were launched in 1863; the Valoureuse, Surveiilante 
Magnanime, and Flandre in 1864; the Gauloise, Guyenne, and 
Savoie in 1 

THE extensive establishment of the Governor and Company of 
Copper Miners in England, better known the Cwm Avon Iron- 
works, has been disposed of by Mr. John Young, the liquidator, 
with the sanction of the Vice-Chancellor, to Mr. James Shaw, of 
150, Leadenhall-street, ex-sheriff of London. This company, 
which was incorporated by Royal Charter in 1691, went into 
liquidation in July last, having succumbed to the storm which 

ed so many other concerns engaged in the iron trade. The 
works are situated at Cwm Avon, pps wee oe and have been 
sold as a going concern, consisting of five blast furnaces, extensive 
iron rolling mills, tin-plate works producing 2500 boxes of tin- 
plates per week, engineering works, foundries, and fitting sho 
and the largest copper smelting works in the world. The mining 
and colliery property extends to 4000 acres, and about 1100 houses, 
inus, schools, churches, and chapels, and there are no less than 
ixty miles of railway in connection with the works. The whole 
population live on the property, and number about 8000 souls, the 
whole of whom are dependent on the works for their support. 
Mr. Shaw and those who have joined him in this purchase intend 
to subdivide this huge concern, which has grown up during nearly 
two centuries, and which has cost more than a million of money, 
nto two or three separate establishments, 


Tue TuRKIsH MoniToR.—If, as ie reported, the monitor sunk 
near Matchin is the Lufti Djelil, there can be no doubt that, 
whether she was sent to the bottom by a Russian shell or was 
blown up, as is asserted in some accounts, by an accidental explo- 
sion occasioned by carelessness on board, the Turkish navy has 
lost by the catastrophe a powerful vessel. The Lufti Djelil was a 
turret-ship, having a freeboard of 4ft., and armoured from the 
upper deck to a depth of 5ft. below the water-line. In each of the 
two turrets, which were worked by hand, were two guns, namely, 
two Qin. in the foremost and two 7in. in the after, the former 
turret being larger than the latter. In front of the foremost turret, 
again, was a semicircular armoured shield, behind which a 40- 
pounder Armstrong was worked on the upper deck. This deck 
itself was not protected by armour, and therefore the version of 
the story which describes the Lufti Djelil as having been sunk by a 
projectile fired from a gun with high elevation and a small charge 
may very well be the true one. The Lufti Djelil was ue-rigged, 
with tripod masts. Her displacement was estimated at tons, 
her regi tonnage, by builders’ measurement, being 1771 tons. 
Her draught of water was 18ft., and she could steam 12 knots an 
hour. The Hifse Rahman is a sister ship of the sunken vessel, and 
both were launched in 1868,—Pall Mall Gazette. 
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THE THORNYCROFT TORPEDO VESSELS ; THEIR 
CONSTRUCTION, ARMAMENT, &, AND THE 
RESULTS OF CERTAIN EXPERIMENTS THAT 
HAVE BEEN MADE WITH THEM.* 

By Mr. DoNALpson. 


SPEAKING generally, naval warfare heretofore has been con- 
ducted on the surface of the water, and a fighting ship has usuaily 
been constructed so as to carry her offensive and po i al equip- 
ment about and above her water line; her guns and the bulk of 
her armour-plating being always above that line, and the remainder 
of her armour-plating only extending below it sufficiently far to 
protect the vessel from shot while rolling. The thickness and 
strength of the bottom have been usually determined by structural 
considerations, and in modern ironclads it has been kept as light 
as possible in order to secure the buoyancy necessazy for carrying 
the heavy guns, and the heavier plating of these huge vessels; the 
consequence is that the bottom of an ironclad is her most vulner- 
able part, and a vessel costing half a million of money, and carry- 
ing, say, 500 men, may be sent to the bottom at any moment by 
means of ramming or the successful explosion of a torpedo. It 
may be urged that ramming is not always successful, and doubt- 
less, the ram—being of necessity a heavy and ungainly vessel, not 
easily diverted from its path—may be eluded by skill and dexterity 
on the part of the officers and crews of the intended victim. From 
a well planned torpedo attack, however, in sufficient force, I 
believe there is no escape, and it is of vessels specially constructed 
for this purpose that I propose to address you this afternoon. 
I think I am right in stating that the first attempt to use torpedo 
boats systematically was made during the American war, and as 
two vessels at least—the United States’ steamer Housatonic and 
the Confederate ram Albemarle—were actually sunk, and several 
others severely damaged by means of these weapons—besides the 
apprehension excited among all the vessels engaged—the attempt 
may be considered as having been decidedly successful. The 
torpedo boats used on these occasions were either submarine boats, 
specially designed and constructed for the purpose, or ordinary 
steam launches fitted with outrigger torpedoes. Neither of these 
types of boat is well suited for the work, as, in the first case, inde- 
pensanals of the difficulty of steering a boat under water, it would 

almost certain to be destroyed when the torpedo exploded, and 

so sacrifice the crew engaged in the attack, as happened in the case 
of the sinking of the Housatonic; and, in the second case, the 
noise from the funnel, and the want of speed in ordinary steam 
launches, would effectually, except when the attack was made on 
adark night, betray their position, and allowthem to be made targets 
of long before they came any way near their enemy. Von Scheliba 
in reviewing the experience gained during the American war in the 
use of topedo boats, considers that submarine boats acting inde- 
pendently are quite unsuited for torpedo warfare, and that a swift 
jolly-boat, rowed with muffled oars, and provided with a self-acting 
tact torpedo, fastened to the socket of a movable torpedo spar 
12ft. long, was preferable to any submarine boat. He further 
states that the general conclusions arrived at by American engi- 
neers were :—‘‘ That a torpedo boat should have a speed of at least 
11 knots, as the greater the speed the less is the danger of being 
discovered, or struck by the enemy’s missiles; that the engine 
must work without noise, and no smoke should be visible; that 
the boat must obey the rudder, and that the crew should be pro- 
| against musketry, and the fire of light artillery.” The 
majority of these requirements could be satisfied without much 
difficulty; but the problem as to speed remained—as far as small 
boats were concerned—unsolved till 1871, when Mr. Thornycroft 
bn out the far-famed Miranda, a vessel under 50ft. in length, 
which, when experimented on by Mr. Bramwell in the spring of 
1872, attained the astonishing speed of 18°65 statute miles, or 
nearly 16} knots per hour. These remarkable results did not 
remain long unnoticed by torpedoists, as about this time the 
Whitehead torpedo was being introduced, and the question 
of how best to use torpedoes in offensive warfare was begin- 
ar to receive that attention ‘vhich I have no doubt will be 
well justified in the next great naval war. The first Govern- 
ment to recognise the great advance made by Mr. Thorny- 
croft in the speed of small boats was the Norwegian, which, in 
1873 ee my firm an order for our first torpedo boat. This boat 
was 5 ft. in fngth by 7ft. Gin. beam, drew 3ft. of water, and the 
stipulated was 16 English statute miles, or nearly 14 knots 
per hour, which speed was not to be ascertained by & mere measured 
mile trial, but was to be 16 miles through the water in a run of one 


* Read before the United Service Institution. 














hour’s duration. 
of steel plates and angle-bars, and was divided into six water-tight 


The hull of the vessel was constructed entirelY 


compar*ments. e compartments in the stem and stern were for 
stores; two others were fitted with seats for the crew, and were 
provided with movable steel covers, so that on going into action, or 
during rough weather, they might be completely covered. The two 
remaining compartments are for the steersman and the machinery 
respectively, and were covered completely by steel plating jin. 
in thickness—-a thickness which has been found sufficient to 
withstand Snider or Martini-Henry bullets, fired from a distance 
of twenty paces, as illustrated by the specimens on the table. One 
compartment was furnished with a hood, having slits fin. wide all 
round, through which the steersman could see with sufficient dis- 
tinctness to direct his course easily. Motion was communicated 
from the wheel to the tiller by means of steel wire ropes, which it 
was originally intended should be encased in wrought iron tubes. 
The possibility, however, of these tubes being bent by a shot, and 
so jammirg the wire ropes, led to this arrangement being aban- 
doned, and the ropes were simply run through eyes at intervals 
along the side. The engines were compound, of the usual inverted 
double cylinder direct-acting type, capable of developing about 
ninety indicated horse-power, and were fitted with a surface con- 
denser, so that the vessel could run in salt water, without danger 
of injuring her boiler. A small tank contained a supply of fresh 
water, to make good deficiencies arising from leakage, and 
from steam escaping at the safety valves, &c. The circulating, 
air, and feed pumps were driven by a separate engine, as 
we feared at that time that it would be impossible to run 
them at the same speed as the main engines. The boiler was of 
the locomotive type, the shell being made of Bessemer steel ; 
the fire-box, and its stays of copper, and the tubes of solid drawn 
brass. The armament was not supplied by us, but I have reason 
to believe that it consisted of a cylindro-conical shaped torpedo 
towed from the top of the funnel, round which a ring was fitted 
with two pulleys for the —— ropes ; the strain being taken off 
by means of two stays attached forward. The length of this 
torpedo was 13ft., and the diameter 9in., and with a speed of 
11 knots, it has diverged to about 40 deg. from the direction 
of the boat’s motion when running in smooth water. The 
torpedo is worked by means of a small winch and brake 
fixed on the after part of the engine-room skylight ; davits 
are provided for dropping the torpedo overboard. 

On the official trial, which took place on the Thames on the 17th 
October, 1873, the number of revolutions done in the hour was 
found to be 27,177, and the number required to do a mile in still 
water was 1578. The distance run in the hour was, then, 


27,177 _ 17‘22, or very nearly 17} miles, The steam pressure 


1578 

during the trial averaged 85 lb. per square inch, and the vacuum 
254in. Boats of the same size, and similar in all particulars— 
excepting the engines which we improved by driving the air-pump, 
feed-pump, and circulating pumps off the main engines, and 
abolishing the auxiliary engine, which performed these duties in 
the case of the Norwegian boat—were made for the Swedish and 
Danish Governments. The result was an increase of speed to 
17'27 miles, in the case of the Swedish boat, and to 18°06 miles, 
or 158 knots, in the case of the Danish boat. I have no informa- 
tion regarding the armament of the Swedish boat, but the Danish 
boat was armed with two spindle-shaped torpedoes 12ft. long, and 
l1l}in. diameter, somewhat like the Whitehead torpedo. They 
were placed on deck longitudinally near the funnel, so as to 
facilitate launching, and were arranged to be towed from 
an upright pole Sit. high, placed about 6ft. from the stem. 
A small winch was fixed on either side aft, to pay out the 
towing line, and to bring back the torpedo. By these arrangements 
the torpedo could be projected at a large angle from the direction 
of the boat’s motion, and at considerable velocity. The speed of 
the boat when towing one of these torpedoes is about 10 knots. 
With regard to the strength of boats of this type, I may mention 
that when the Norwegian boat was fixed on board the steamer for 
conveyance to Norway, that vessel in going out of dock came into 
collision with a telegraph-cable-laying steamer, the bow of which 
penetrated the side of the torpedo vessel, and pulled her off the 
chocks on which she rested, causing her to fall a distance of from 
15in. to 18in., and bending het foteoks slightly, but otherwise 
doing so little damage that she started immediately on her arrival 
at Stockholm on a voyage of 150 nautical miles to her destination 
in Norway. With regard to their sea-worthiness, I think I canno 

do better than read the following extract from a letter add d 


LIGHTNING. 











November last, from ‘Githeburg to Horten—a distance of about 
150 nautical miles—in the launch built by your honoured firm for 
our torpedo service. The season being far advanced, I wasanxious to 
take the boat to Norway as soon as possible, sohaving patched upthe 
hole in her larboard quarter, and made a short trial trip, to see ifthe 
engine was in good working order, we started from Gétheburg at 
two in the afternoon on the 21st of November. It had been blow- 
ing stiffly the whole day from south-west, and my friends asked me 
not to start that day, as there would be a heavy sea rolling into the 
fiord, which I had to cross to get to the new canal and inshore pas- 
sage to Marstrand, where I intended to stop for the night. Time 
pressed, however, and I started. I had engaged a Swedish pilot 
for the whole voyage on the testimony of his having traded on this 
coast for twenty-five years, and not doubting that he knew every 
creek and passage. When we got out in the above-mentioned fiord, 
it was blowing a stiff double-reefed-topsail breeze, with a corre- 
sponding but confused sea, but still we had some shelter from the 
outlying rocks. I ordered the pilot to steer for the opening of the 
canal on the other side, a route which would let us have the sea 
about four points on our port quarter ; but that fellow coolly told 
me that he never went that way; he only knew the circuitous outer 
route, which would take us out into the open sea to round the island 
on which Marstrand is built. I did not know what to do at the 
first; it was getting dark and the wind was freshening, and the 
boat certainly did not look like a sea-going craft ; but we had come 
thus far, and I thought it best to push on. We had about fifteen 
minutes to run with the sea on the beam, and when we lost shelter 
from the rocks, her movements were quite extraordinary, alarm- 
ingly quick, and great. However, she shipped no water, and, 
having observed her for some little time, I knew there was no 
danger, and it was with a sort of pleasure I heard that stupid 
fellow of a pilot ask, ‘If I thought the boat would capsize?” 
When we had rounded the last island, and began running before 
the wind, the boat went quite steady, and we got safely into the 
harbour. Two hours after we came in it was blowing a most 
violent gale. The next day we had to pass outside the rocks for 
a distance of 20 miles; the wind had gone down, but there was a 
heavy swell. We had a pressure in the boiler of about 50 lb. only, 
and the only inconvenience we experienced was the constant 
priming when the boat was rolling, and the impossibility of using 
the injector, so we were obliged to keep the donkey going all the 
time. We got to Horten in good time, and all safe, and, after my 
opinion, the boat is much more sea-worthy than one could possibly 
think, judging from a hasty glance only.” In a subsequent letter 
Captain Koren says:—-‘‘ We ran on a flat rock with your launch 
last year, and with tolerable good , too. In backing, the 
two-bladed screw knocked against the rock and got a very curious 
new twist. The blades did not break, and the boat came off 
without any sort of injury, as happily the rock was quite smooth, 
but the test was rather severe.” 

The next size of torpedo vessel is that supplied to the Austrian 
and French Governments. The dimensions are :—Length, 67ft.; 
beam, 8ft. 6in.; draught of water, 4ft. 3in. The guaranteed speed 
in the case of the Austrian boat was 15 knots in a run of one hour’s 
duration, and in the case of the French boats 18 knots, in a run of 
two hours’ duration. These boats were built of somewhat thicker 
plating than the 57ft. type, and the armour was extended, as 
shown by the blue shading on the diagram, down to the water-line 
on each side. They were divided into six water-tight compart- 
ments, and they differed from the Scandinavian boats in having 
the spaces forward and aft of the machinery peerage decked, 
instead of being covered with movable steel covers only. The 
machinery was somewhat similar to that in the Scandinavian boats, 
excepting that the engines were capable of developing 200 indicated 
horse-power, and that the air was supplied to the furnace by 
being forced into an air-tight stoke-hole, instead of being forced 
directly under the fire-grate. The armament of these vessels 
consisted of two torpedoes attached to the end of wooden 

les, 4}in, diameter and about 43ft. long connected to the 
toll y insulated wires, and arranged to be fired either 
by coming in contact with the enemy’s vessel or at any dis- 
tance from it, at the will of the operator. The torpedoes them- 
selves were simply copper cases, of sufficient size, in the case of the 
Austrian boat, to contain 11,000 cubic centimetres of explosive, 
and in the case of the French boats to contain 25 kilogrammes of 
dynamite, At one end is the socket for the pole, and at the other 
the contact arrangement, which consists of a metallic plate capable 
of being pressed against the ends of the studs to which the wires 
are +4, 





tome by Captain Koren, of the Norwegian navy, in which he 





describes this very voyage :—“‘ In reply to your letter of the 14th, I 
have the pleasure to give you the following account of my trip in 





This plate and its connections are covered by an 
india-rubber cap, so as to render the cases water-tight. In the 
middle of the case is the aperture for charging the torpedo. This 
is a hole 3hin. in diameter, into which, when the torpedo is filled, 
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is screwed a cap. The wires are introduced by an aperture fitted 
with a screw gland, so as to prevent the ingress of water. The 
battery is a modification of Smee’s well-known single acid battery, 
and consists of six cells, fitted with platinised silver and zinc 

lates, which, in order to prevent unnecessary oxidation, may be 
ifted and kept clear of the acid. The fuse—several specimens of 
which are on the table—consists of two strong copper wires, kept 
apart by means of a non-conducting composition, and connected 
by a very fine platinum wire, imbedded in fulminate of mercury, 
which is protected by a tinfoil casing. These fuses are used with 
a detonator—a long copper cap half filled with fulminate of mer- 
c The connecting wires are arranged in the neat and effective 
way patented hy Captain Evoy, of the London Ordnance Works, 
by means of which, with only three wires, the torpedo may be 
made to explode either on contact with the enemy’s vessel 
or by means of a firing key, at the will of the operator. 
This was briefly described in THE ENGINEER of the 7th of 
May, 1875, and the general arrangement will be found on page 340. 
The arrangement for working the torpedo poles consists of two 
tubes rivetted together at right angles so as to form something like 
the letter T. The torpedo pole is put through the horizontal tube, 
which is free to move round the centre of the vertical tube, and 
the vertical tube is free to move through a quarter circle at right 
angles to the centre line of the vessel. In attacking in front, the 
vertical tube is laid over till it is parallel to the water surface, and 
the horizontal tube is allowed to incline sufficiently far to allow of 
the end of the pole, when run out, to be depressed from 8ft. to 
10ft. below the water line. It is held in this position by a pair of 
blocks attached to the top of the short mast A. In attacking on 
the broadside the vertical tube is laid over till it assumes a position 
such as to allow of the pole when swung round to touch an 
enemy's vessel at about 8ft. or 10ft. below the water line. The 
speed trials of the Austrian boat took place on the 11th September, 
1875, when she did 24,700 revolutions on her hour’s run on the 
Thames, and the number of revolutions required to do a knot in 
still water was found {to be 1357. This gives the distance run in 
the hour as 18°202 ‘knots, or 3°202 knots over our contract speed. 
The steam pressure averaged 1051b. per square inch, and the 
vacuum 25}in. during the run. In the case of the French boats, 
the total number of revolutions done in two hours’ run in the road- 
stead off Cherbourg was 49,818, and the number required to do a 
knot in still water was found to be 1382, so that the distance run 
in the two hours was 36°05 knots, or just over our contract speed. 
During the two hours the average steam pressure was 108 Ib. per 
square inch, and the vacuum 2din. The Austrian boat was sent 
to her destination on board a steamer, but the French boats, under 
the command of an experienced captain, steamed by themselves 
from Chiswick to Cherbourg, not crossing at the nearest points, and 
running along the shore, but going boldly from Dover direct to 
Cherbourg. Shortly after the arrival of the French boats in 
Cherbourg they were altered so as to attack in front only, as the 
French authorities found that these small vessels were better 
adapted for resisting the effects of an explosion at the bow, than 
at any other part. 

The arrangement adopted consisted of a steel pole about 40ft. in 
length, having one end about 6in. diameter, and solid, and the 
other about lin. diameter, and hollow; this pole was mounted at 
its solid end on small pulleys which ran upon two ropes stretched 
fore and aft of the vessel ; the other end, to which the torpedo was 
attached, was led over a pulley fixed on the bow. Ropes passing 
over pulleys to a windlass in the after compartment were attached 
to the inboard end, and by turning the windlass the pole was drawn 
backwards or forwards as required. It will be observed that as the 
pole is drawn forward, the inboard end being constrained to move 
in a line parallel to the deck, the outer end is depressed in the 
water, and is so adjusted that when the pole is run out to its full 
extremity, the torpedo is depressed to about Sift. below the water 
level. ‘Che arrangements for firing were, I believe, similar to those 
described as having been fitted to the boats by us, but of this I 
have no definite information. 

In February and March of this year some very remarkable 
experiments were made at Cherbourg with these boats, which 
not only showed the terrible effect of an explosion on the vessel 
operated upon, but also the small effect that the explosion has 
on the torpedo boat. The last of these experiments was made in 
the roadstead off Cherbourg on the 3rd March, in presence of Vice- 
Amiral Clorée, Contre-Amiral Jaurez, Contre-Amiral Lafont, and 
many other officers of the French Navy. The vessel attacked 
was the Bayonnaise, an old wooden frigate of about 2000 
tons displacement, which had been damaged in one of the 
earlier experiments, and was on this occasion kept afloat 
by means of empty casks. In order to realise as nearly as 
possible the actual conditions of warfare, the Bayonnaise was 
towed by the paddle-steamer Coligny, at the rate of about 6 knots 
perhour. The attacking boat, under the command of M. Lemoine, 
came up at a speed of about 14 knots, which, on nearing the 
Bayonnaise, was reduced so as to prevent a collision between the 
two vessels at the moment of attack. The torpedo charged with 
15 kilogrammes of damp gun-cotton submerged to a depth of 24 
metres, or about 8}ft. below the surface of the water, exploded 
immediately on striking, and the Bayonnaise, with the hole in her 
bow, shown in the photograph on the table—large enough, I 
believe, to admit a full-sized omnibus—would at once have gone to 


the bottom, had it not been for the empty casks, with which she | 


was filled. At the moment of explosion a slight shock was felt, 
and immediately afterwards a large wave was upheaved between 
the Bayonnaise and the torpedo boat, which was driven backward 
a considerable distance, and completely covered with water, so 
much so that M. Lemoine and his brave companions for the moment 
could not say whether they had gone to the bottom or not. This 
state of doubt was soon dispelled, however, and M, Lemoine steamed 
slowly off to report himself on board the Coligny. The effect on 
the torpedo boat in attacking a wooden vessel jike the Bayonnaise, 
half filed with water, with thick wooden planking, and still thicker 
ribs, is, I believe, greater than it would be in attacking an ironclad, 
with its bottom of thin iron or steel, and the result showed very 
clearly that no harm is likely to happen to boats of this class, either 
in the bulls, or the machinery from the explosion of this formid- 
able weapon. 

I may remark that the second Thornycroft boat was not stopped 
in time, and ran into the Bayonnaise, at a speed of about 8 knots, 
the result being that the bow was doubled up, but so little real 
l 1 that on the following day she steamed out into the 

sh weather, and returned without shipping more 
: be easily disposed of by her bilge pumps. None 
of the machinery was displaced, and no joints broken, One impor- 
tant result of the experiments made by the French Government 
was the finding that only 90 per cent. of the weight of explosive 
that might be safely fired at the bow could be fired at the stern, 
and only 35 per cent. on the side. The third size of boat built by 
us is that we are now supplying to the Dutch and Italian Govern- 
ments. These vessels are 76ft. long by 10ft. beam, and are 
guaranteed to do a speed of 18 knots. They are similar in design 
to the French boats, and differ from them in having engines of 
250 indicated horse-power, and in having more freeboard forward, 
so as to make them better sea boats. The Dutch type will be 
armed with the outrigger torpedo, as supplied to the French 
Government, and the Italian type with the Whitehead or fish 
torpedo. 

We now come to the “Lightning” type of vessel, which is 
illustrated by the diagram D. This vessel is 84ft. long over-all, 
by 10ft. 10in. beam, draws about 5ft. of water, and is guaranteed 
to do a speed of 18 knots on her trial. The machinery on board 
the Lightning is similar in design to that already deszribed, and 
is capable of indicating 350-horse power. The huil of the Light- 





ning is made of heavier plating than we usually employ, and her 
lines are fuller, as she is intended for use in a tolerably rough sea 
if necessary ; and in order that she may be able to remain at sea 
for some time, cabin accommodation on a scale larger than in any 
of the other boats is provided for the officers and crew. The 


steering gear is arranged so that the vessel may be steered from 
the deck, or from the conning-tower, and the usual telegraph gear 
is fitted to communicate from the deck, or from the conning-tower 
to the engine-room. The top of the conning-tower is supported 
on three screws, so arranged that it may be raised or rahe 5 and 
the space for sight adjusted according to the range of vision 
required, or the risk to be run from the enemy's missiles, The 
Lightning is to be armed with the Whitehead torpedo, which will 
be discharged from her forward deck by means of a discharging 
apparatus, the details of which I am not sufficiently familiar with 
to be able to give a description. The torpedoes will be charged 
with air, by means of one of Mr. Brotherhood’s air-compressing 
| pumps. The Lightning has not yet been officially tried, but on 
her preliminary runs in the Thames, she attained a speed on the 
measured mile of 19°4 knots per hour, a speed which will be 
somewhat reduced when she has her torpedoes and their gear on 
board, but which will leave us an ample margin on our guaranteed 
speed of 18 knotsper hour. The next size of boat is the 87ft. type, 
of which type {we have six in hand at present for the French 
Government. These vessels are 10ft. Gin. beam, and are built of 
heavier plating than the Lightning, and we have undertaken that 
they shall maintain a speed of 18 knots in a run of three hours 
duration. The propellers, contrary to our usual practice, will be 
placed in front of the rudders, so as to give increased readiness in 
steering. In order to prevent oxidation of the hulls as far as pos- 
sible, we have arranged to galvanise the plates and frames below 
water-line ; and a spark-catching apparatus will be fitted to the base 
of the chimney, so as to prevent the position of the vessel being 
betrayed to the enemy during the night. The armament of these 
mots will be fitted by the French Government, and will, I believe, 
consist of an outrigger arrangement similar to that now in the 
boats we formerly supplied tothem. They are equally well adapted, 
however, for the Whitehead torpedo, and they may be fitted with 
the apparatus for discharging that weapon. They will also be pro- 
vided with an apparatus for deadening the shock, in the event of 
their coming in contact with an enemy’s vessel at too high a rate 
of 5) , as happened to one of our boats during the experiments 
at Cherbourg. 

Ihave now described the principal features of those boats we 
have built for torpedo service, and although the results in the 
matter of speed are high, they are not so high as we have obtained 
in some of our other boats,—-as, for instance, in that built by us 
last. year for the Baroness Rothschild, and tried on the Lake of 
Geneva. This vessel, 90ft. long, by 13ft. beam, maintained a speed 
of nearly twenty-one knots in a run the whole length of the lake 
from Geneva to Villeneuve. I may further add, that although 
this is the fastest boat in a long run we have built as yet, we have 
designed, and are prepared to build boats capable of maintaining a 
speed of twenty-five knots. These vessels would be larger and 
more expensive than any I have described, but would, I think, be 
invaluable in war, either for actual torpedo work or for use as 
despatch vessels. High speed, although so thoroughly appreciated 
by foreign torpedoists, has not hitherto received that attention 
which it merits from our own people. I have reason, however, 
to believe that this will be remedied as soon as the official 
trials of the Lightning are concluded, but in the meantime 
—it may be on the eve of a great war—the fact remains, 
that we have only one fast steam torpedo launch in her 
Majesty’s navy, while other nations are providing them by the 
dozen, for the defence of their principal ports. In advocating the 
value of high speed I have sometimes been told that, although 
very useful in its way, it is not required for torpedo work, and 
that an ordinary ship’s launch, if directed to move slowly and 
silently against an enemy's ship, would be quite as efficient as a 
fast vessel; and as these launches are always required on board 
ship for uther purposes, and are besides much cheaper in first cost, 
| it is better to buy a large number of them than to have a few fast 
| vessels for a special purpose. Doubtless this would be true, if the 
| enemy’s vessel were at anchor, and if an inefficient watch were 
kept on board ; but this is a conjuncture which I apprehend would 
be very rare in modern warfare. I think it may be very safely 
asserted that numbers are only useful in war when their force can 
be brought to bear on the enemy; and I am quite certain that any 
number of ordinary 8-knot steam launches, fitted with outrigger 
torpedoes, might just as well be away on the China station as any 
way in the neighbourhood of an enemy’s ironclad, capable of 
doing 12 knots, for all the harm they would do her. All 
the ironclad would have to do would be to keep running at a little 
slower speed than her Liliputian foes, and sink them in detail as 
they came within range. On the other hand, take the case of the 
same ironclad appearing off one of our ports defended by a fleet of 
18-knot torpedo boats, Nothing would require to be done till she 
came in sufficiently close to use her gun—say three miles at the 
outside—-when, if half-a-dozen or a dozen 18-knot torpedo vessels 
were launched against her, they would be alongside in half-an-hour 
from the time of their starting, even if the ironclad got away at 
once, and used her utmost speed in escaping. If the torpedo 
vessels were armed with the Whitehead torpedo it would not be 
| necessary for them to go close alongside, snd so they would be less 
| easily hit ; but the danger of hitting objects running at even aslow 
| speed of 6 knots per hour, or 10ft. per second, relatively to the 
| ironclad is very slight indeed. Last year at Wimbledon there were 
| 5000 shots fired at the running deer—a target moving at the rate 
of Gft. per second, and out of these shots, fired from a fixed 
| platform, by men who almost make a_ business of shooting— 
only one in ten hit the bull’s-eye at 110 yards; while if the 
target was stationary, nine shots out of ten could always be 
depended upon as being bull’s-eyes. Add to these difficulties 
men comparatively unaccustomed to shooting, firing at an uncer- 
tain distance from a moving platform, at a target moving twice as 
fast as the running deer, when the torpedo boat is in chase of an 
ironclad, or five times as fast if the ironclad is caught napping, and 
| some idea may be formed of the difficulty of hitting these boats. 

Then if they were hit no small arm bullet would penetrate any 
| part of them at even comparatively close ranges, on account of the 
| obliquity of the surfaces exposed, while it is calculated that large 
| guns firing shrapnel, if the aiming were accurate, and the distance 
correctly ascertained, could only send one and a-half bullets for 
each round into the area exposed by a vessel as large as the Light- 
ning at 1000 yards. In considering the question of the safety of 
the attacking boats, I do not think that sufficient value is given to 
the demoralising effect of the stealthy approach of a vessel carry- 
ing so tremendous a weapon asa torpedo. The French officers on 
board the Coligny during the experiments at Cherbourg said they 
experienced a decidedly uneasy feeling when they saw the two 
small grey-coloured boats gliding silent!y up, a feeling somewhat 
akin to that experienced on the approach of a deadly snake, 
The most vane experience, however, was acquired during the 
American War, and Lieutenant Cushing thus describes the dangers 
he ran from bullets while sinking the Confederate ram Albemarle, 
and the small effect they had on him and his party :—‘‘ The rebels 
sprung their rattles, rang the bell, and commenced firing, at the 
same time repeating their hail, and seemed much confused.” And 
again—‘‘ Three bullets struck my clothing, and the air seemed full 
of them.” The result of all this firing was—‘‘ the most of our 
party were captured, some drowned, and only one escaped besides 
myself, and he in a different direction.” But he makes no mention 
of any having been shot. 

The question is often asked, what is the best kind of torpedo for 
these boats ? and it is a difficult question to answer. For the 57ft. 
sizes, such as supplied to the Scandinavian Governments, and the 
67ft. boats, such as supplied to the French Government, I should 
say that either the outrigger, or a modification of the Harvey 
torpedo, is the best, as these boats could not carry the Whitehead 
torpedo, with its launching and air-compressing gear. The Harvey 
torpedo might be used for the larger class of vessels, but I think 
the outrigger and the Whitehead torpedo are the preferable 
weapons. The Whitehead is generally considered the safest 











torpedo to use, but if the men have to expose themselves on deck, 
even at 500 yards’ distance from their enemy, while discharging it, 








T almost fancy it would be better to have them all under cover, 
and run the extra risk from the larger missiles, and to go close 
alongside, with the outrigger torpedo. The operation would, I 
think, be more certain in its result. As an illustration of what 
may be done safely in going alongside and attacking large vessels, 
I may instance the daring attempt to sink the United States 
steamer Minnesota, by Captain Hunter Davidson, of the Con- 
federate navy. This officer proceeded from Richmond to Hampton 
Roads, in a small steam launch, armed with a torpedo containing 
60 lb. of gunpowder, Leaving Richmond in the evening, he 
travelled all night, and during the day hid himself and his vessel 
in acreek. He arrived in Hampton Roads the next night, and in 
going alongside the Minnesota he was hailed, and ultimately fired 
at ; but such was the confusion, that he not only succeeded in 
exploding his torpedo, but in escaping safely back to Richmond, 
although firing and signalling were going on in all directions, and 
his engineer could not get his engine (a single cylinder one, which 
would hang on the dead centre) to start for some considerable time 
after the explosion of the torpedo, I believe the best defence 
against attack from these torpedo boats is to have other and 
similar boats steaming round the vessel to be protected, ready to 
ram or otherwise destroy the attacking boats. Possibly some 
modification of the hand grenade might be used for this purpose, 
Such guard-boats should have as much speed as the attacking boats, 
and arrangements should be made for hoisting them on deck, 
when they are not required for guard duties. We have designed 
some small-sized boats for this purpose, but I think the 57ft, 
type is quite small enough for sea work, and her weight of 7 tons 
is not a difficult problem to grapple in the way of hoisting. 
The principal danger run by our ts is, undoubtedly, that of 
being sunk, and I Coe thought, for some time past, that it would 
be better to abolish the thick bullet-proof plating in their con- 
struction—excepting that immediately over the engine-room—and 
to use ordi plating instead. The weight saved could then be 
used in the bottom, in the form’ of half bulkheads, sufficiently 
high to reach above the water line at every third or fourth frame 
along the bottom. If a shot penetrates the boat it does not follow 
that any of the crew will be struck by that ticular shot ; but it 
does follow that if the shot goes through the bottom water will 
enter, and, unless the quantity is limited, the boat will sink, The 
half bulkhead protection limits the quantity of water that will 
enter, and, I should say, there would no difficulty whatever in 

lugging up the hole made, and afterwards pumping the water out 
> means of the bilge pumps. Doubtless some of my audience 
may see some other ways in which these boats may be improved, 
and I shall feel grateful for any suggestions in this way. The 
adoption of these suggestions, however, would depend on the 
responsible officers of the Governments ordering the boats, but I 
may say that, so far as my partner and myself are concerned, we 
are always willing to adopt any improvements, and we never 
knowingly allow any bad design, bad materials, or bad workman- 
ship to pass from our works. In conclusion, I beg to tender my 
thanks to the council of this institution for the opportunity they 
have afforded me of describing our boats, and to you, gentlemen, 
for the patience with which you have listened to what I have had 
to say. 








Tae SEARCH POR CoAL IN LINCOLNSHIRE.—The recent boring 
operations for coal at Scarle, in Lincolnshire, which have of late 
attracted a good deal of interest amongst geologists and most 
classes interested in mining operations, were not, it seems, given 
up so much on account of the belief that coal could not be found 
as for want of funds. It may be stated that when a depth of 
about 2000ft. had been reached the opinion of several geologists 
was so definite that the landowners and shareholders in the sch 
determined to proceed further with their operations 200ft. Funds 
were promised for the purpose, but after the boring had proceeded 
30ft. the difficulties met with, owing to the peculiarities of the 
strata, and the breakage of the machinery, were such that the 
boring company were advised that unless a further sum to relieve 
the bore-hole from the top, amounting to £1100, could be raised, 
in addition to the sum already promised for boring, the works had 
better be allowed to stand for a time, until more favourable terms 
could be come to, and this wasacted upon. When a depth of 800ft. 
had been reached the borers met with water, which rose 30ft, 
above the surface, but owing to the alterations in the boring 
machinery the spring was diverted, and the outpour lost. 





PRIVATELY-OWNED Raitways.—The existence of private rail- 
ways is being asse’ from various quarters, Mr. J. B. 
Macaulay writes to the Z'imes that—‘*The Maenclochog Rail- 
way, now working into the heart of North Pembrokeshire, 
and terminating at slate quarries a few miles from Fishguard 
is the entire freehold property of Mr. Edward Cropper, an 
worked entirely by his servants, engines, and rolling stock for 
both passenger and goods purposes. As regards public spirit and 
enterprise, there is strong affinity between the two cases in point; 
but where Colonel Tomline’s efforts have led him through 14 
miles of dry and easily-worked soil to his goal, those of the other 
gentleman were met by deep rock cuttings and valleys, mountain 
and moorland, river and forest, in the course of nine milesof railway, 
forming a variety of difficulties and of scenery in such a short 
distance almost unparalleled.” Mr. J. W. Grover, M. Inst. C.E., 
writes—‘‘Tbat Colonel Yolland, the Government inspector, has 
finally passed the Hemel Hempstead Rajlway, a line nine miles long, 
connecting the Midland and North-Western systems in Hertford- 
shire, which has been constructed by him for a single proprietor, 
Mr. J. J. Barrow. The line has some heavy works upon it, and 
will be of great service to the district through which it passes; 
therefore I think the name of the gentleman at whose cost such 
an important local undertaking has been carried out deserves to be 
recorded among those to whom the public are indebted for useful 
public works of magnitude.” i 


ENGINEERING Society, Kine’s CoLLEGE.—At a meeting of this 
society, held on Friday, May 11th, Mr. A. H. Leaf read a paper 
**On Mechanical Power on Tramways.” The author by 
noticing that it was in the road tramway of olden times that the 
modern railway system had its origin, and that it was, at first 
sight, remarkable that, after the latter had undergone so wide a 
development, we should return to the original idea of running 
steam engines in our streets, He then proceeded to point out the 
conditions which must be fulfilled by a mechanical tram car, the 
circumstances in which it will generally be worked, and the peculiar 
difficulties arising from the fact that the tramway itself was not 
subject either to the same laws as that of a railroad or ordinary 
highway, though influenced by those of both. A large surplus of 
power must be provided for ascending gradients and passing round 
curves, and the engine must be silent and in other ways suitable 
for running near horses, and, above aJl, it must be made as light 
as possible, as a tramway is not intended for heavy traffic, After 
enumerating the advantages to be derived from the adoption of a 
mechanical power on tramways, and showing the commercial 
saving, the author compared the results of various motive powers 
that had been tried—as steel springs, re water, com- 
pressed air, and steam—stating his belief that, for the present at 
any rate, steam is the only power that can be used with advantage. 
He then described the combined steam and compressed air car of 
McKarski, Scott Moncrieff’s air car, Grantham’s, and Merry- 
weather’s steam cars; and expressed a preference for the system 
adopted by the latter of using a detached locomotive, as being 
better for the road and more convenient, because with it the 
existing rolling stock of any ~ ee! can be utilised, and, on 
occasion, extra cars can be attached. In conclusion, he remarked 
that though a great deal remained to be done in the machines 
themselves, still more must be done in improving the road, 
rendering it suitable, at the same time, to the ordinary traffic, an 
the increasing heavy traftic of the tramway. The was illus- 
trated by diagrams, showing the details and external arrangements 
of all the cars described. 
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RAILWAY MATTERS. 


Tux West Swiss Railway Company have recently opened the 
Payern and Yverdon line, seventeen and a-half miles in length. 

A LUGGAGE van built of iron tubes and steel rods by the National 
Taube Works, McKeesport, Pa., weighing 5214 Ib., has, it is said, 
been running for the past eighteen months. A wooden van for 
the same work and of the same capacity weighs 11,560 lb, 

Mr. CHARLES S10NE, Chief Engineer of the Scinde, Punjab, and 
Delhi Railway, proceeds on short leave to Europe, in the course of 
afew weeks. His brother, Mr. Joseph Stone, at present the com- 
pany’s district engineer at Meerut, will officiate as chief engineer 
during his absence. 

Mr. W. R. Roprnson, the Chief Engineer of the Madras Rail- 
way Company, estimates that it will cost 96,000 rupees for the 
introduction of the block system on the whole of the Madras 
Railway Company’s line, that is for plant, telegraph wires, &c., 
while the traflic manager’s estimate for the additional traffic staff 
to work the system, we learn, aggregates about 50,000 rupees per 

um. 

THE Government of India have been compelled to abandon Sir 
Charles Read’s proposal to make all the wagon-stock on Indian 
railways end loading instead of side loading. Sir Charles’ scheme 
would have given great facilities for the rapid embarkation and dis- 
embarkation of artillery, but it could not be carried out except at 
vast expense and the certainty of endangering the usefulness for 
commercial purposes of the present rolling-stock. 

Aprer an experiment of eight months made at Warrington by 
the North-Western Railway Company, of employing young ladies 
as booking clerks, the directors have resolved to replace the fair 
ones With clerks of the ruder sex. The trial of the ladies proved a 
failure. The reason alleged is that they discharged their duties so 
gracefully and so agreeably, carrying on lengthy conversations 
with passengers at the booking office windows, that the guards used 
to lose patience and the trains used to be delayed. 

RETURNS just issued demonstrate very plainly the diminished 
business in coal which is being done with London by the coal-field 
of which Sheffield is the centre. During the month of April the 
Midland, from all districts, carried 124,423 tons, the London and 
North-Western, 126,693 tons; the Great Northern, 62,021 tons 
only ; the Great Western, 74,204 tons; and the Great Eastern, 
43.943 tons. The Midland took most of its total from the Derby- 
shire district, twelve of the collieries therein having last month 
despatched 106,000 tons to the metropolis. 

Tue Government of India have determined to make extensive 
alterations in the rolling-stock of Indian railways, so as to make 
it equally useful for military and commercial purposes, Five per 
cent. of the third-class passenger carriages are to be made available 
as ambulance cars, all the covered goods wagons are to be made 
available for the transport of horses, and ordinary ballast wagons 
are to be altered in such a way that guns may be easily placed 
upon them. It is calculated that the cost of these alterations, 
which are to be spread over ten years, will not be less than a quar- 
ter of a million. 

THE annual dinner in aid of the Railway Benevolent Institution 
took place on Friday last at the Freemasons’ Tavern. Mr. Oakley, in 
responding to the toast of the evening, made a statement respecting 
the origin, progress, and merits of the Railway Benevolent Institu- 
tion, whose object was to grant relief by annuities to members who 
had suffered by age or accident. He stated that during the last 
twelve months no fewer than 1578 cases had been relieved conse- 
quent upon 120 deaths by accidents, and 1330 cases arising from 
injuries had also been administered to, as well as 128 from deaths 
by sickness. Out of the 300,000 men employed on the railways of 
the United Kingdom 65,000 were members of this society, The 
secretary (Mr. Mills) announced the subscriptions to be £1450, 
and the announcement was received with cheers. 

Tue accounts of the Culm Valley Light Railway Company for 
the half-year ending December 31st, 1876, show that the gross 
receipts amounted to £828 and to £379 net, and during the six 
months 23,914 passengers, 4109 tons of goods and minerals, and 
1713 parcels were conveyed over the railway. This line cost 
£50,000, and has cost per mile less than any railway in the West 
of England. The above net receipts must be considered exceedingly 
unsatisfactory, but it appears that the company have been working 
too cheaply. The passengers appear to average about 4d, each, the 
parcels about 1}d., and the coal carried over the line at the rate of 
about ld. per ton, Previous to the opening of the line it is 
probable that at least 1s. a mile was paid for the cartage of coal— 
work now performed for 80 per cent. less. Such railways are much 
needed, but unless by reduction of some of the first cost and that 
of administration, the profits can be increased, it cannot be expected 
that capitalists will venture upon such works however publicly 
useful and necessary, 

On Tuesday, a deputation waited upon the Secretary of State 
for India at the India Office, concerning the extension of railways 
in the territories of his Highness the Nizam of Hyderabad. The 
deputation was introduced by the Right Hon. John Bright, M.P., 
and included many gentlemen interested in Indian affairs, among 
whom were the chairman and directors of the Great India Penin- 
sular and Madras Railway Companies, Edmund Ashworth, chair- 
man of the Manchester Chamber of Commerce, Mr. Hugh Mason, 
and several members of Parliament. Mr. Bright, in introducing 
the subject of discussion, spoke strongly in favour of the proposed 
railways, and urged that no obstacles should be interposed to 
money being raised in England for such useful purposes. Several 
speakers followed in support of the same policy, pointing out the 
immense advantages not only to the native States, but to India 
generally that must result from it. Lord Salisbury, in replying, 
regretted that he was still without an expression of the views of 
the Government of India, but said he would call for this without 
delay. He did not wish the deputation, however, to leave under 
the impression that he did not recognise the great importance of 
the projected lines, or that his own view or that of the Govern- 
ment of India was opposed to the development of the resources of 
native States by the instrumentality of railways, On the contrary, 
he could emphatically state that their inclination was to extend 
railways as rapidly as possible, 

THE Brighton Railway Company’s new station at the Crystal 
Palace was opened on Saturday, the 12th inst. The new building 
occupies the site of the original station which was constructed at 
the Ties of the Palace in 1854, The station, as seen from the 
Anerley-road, whence it is approached by a new road constructed 
at the expense of the railway company, through a portion of the 
Palace grounds given for that purpose, is of substantial appearance, 
handsome elevation, and surmounted by a tower, on which on gala 
days a flag will be displayed to denote its locale to strangers in the 

alace grounds. The building is supported on iron girders with 

rick arches, and concrete floors over the main line of railway, 
which runs immediately beneath it. The bridge spanning the 
permanent way has been widened, and now forms a covered way, 
in which light iron and glassform the covering materials. The 
booking-offices are situated in a hand hall, paved with Minton’s 
encaustic tiles, the roof being spanned with ornamental iron girders, 
and lighted by means of an open lantern in the centre. The sides 
of the hall are flanked by Messrs. Bertram and Roberts’ refresh- 
ments bars, over which spacious dining-rooms have been constructed. 
The first and second-class waiting-rooms are carpeted, upholstered, 
and fitted with all modern appliances for the comfort and conveni- 
ence of passengers. The approach to the Palace from the entrance 
hall is by a double-arched corridor from whence, by means of im- 
provements mutually agreed upon by the railway and Palace 
companies, a clear view of the Palace grounds can now be obtained, 
On the Croydon and up main line side of the station new booking- 
offices, waiting-rooms, and covered platforms have also been premrcn | 
The whole of the works have been executed by Messrs. Dove 
Brothers, the contractors, at a cost of £12,000. Mr. F. D. Banister 
was the engineer, 











NOTES AND MEMORANDA. 


As a carbon for electric light, M. Th. du Moncel forms a com- 
pressed mass of carbon and magnesia, which is very hard and burns 
withour ash, giving a light which is steadier and 34 per cent. more 
intense than that of gas carbon. 

BERTHELOT finds that the temperature of combustion of carbonic 
oxide by oxygen, under constant volume, is comprised between 
4000 deg. and 2000 deg.; by air, between 2200 deg. and 1750 deg. 
Although his experiments furnish no certain evidence relative to 
the degree, the nature, or even the existence of dissociation, they 
seem to establish the possibility of producing real temperatures, 
approaching 3000 deg. C. 

Inp14 ink, of a deep black, which gives neutral tints for half- 
shades, is very rare. It may be made as follows: Rub thoroughly 
together 8 parts lampblack, 64 parts water, and 4 parts of finely 
pulverised indigo, Boil until most of the water is evaporated, then 
add 5 parts gum arabic, 2 parts glue, and 1 part extract of chicory. 
Boil the mass again till it is thickened to a paste, then shape itin 
wooden moulds which are rubbed with olive or almond oil. 


By experiment with reference to the heat conductivity of metals 
and paper, M. Aymonnet finds: (1) That metals and paper are 
not, as is generally thought, athermanous ; (2) that they are more 
diathermanous for the obscure radiations from metallic bodies 
below the temperature of boiling water than for luminous calorific 
rays ; (3) that their absorptive powers are more feeble than those 
of water ; (4) that there is a mathematical relation between the 
absorbing power of a body and its coefficient of conductibility. 

A FRENCH authority recommends the use of sawdust instead of 
hair in mortar to prevent its peeling off. His own house, exposed 
to prolonged storms on the sea coast, had patches of mortar to be 
renewed every spring, and after trying without effect a number of 
substitutes, he found sawdust perfectly satisfactory. It was first 
thoroughly dried and sifted threugh an ordinary grain sieve to 
remove the larger particles. The mortar was made by mixing one 
part cement, two lime, two sawdust, and five sharp sand, the saw- 
dust being first well mixed dry with the cement and sand. 


M. Depry states that silver ingots are often found with a fine- 
ness of ‘098 or ‘999, which work badly with those of ‘950, giving 
surfaces with gray spots which can hardly be removed by polishing 
and which alway reappear under gilding. This property, according 
to the Journal of the Franklin Institute, is due to the presence ot 
selenium in the sulphuric acid which is made from pyrites, and 
refiners shouid, therefore, be very careful in the selection of their 
acid, As the selenium oxidises easily, it may be separated by 
melting the silver precipitated by the copper, in an oxidising 
atmosphere, or in the presence of nitrate of potash or soda, 


A ¥orM of gas and water geyser is said to exist in the town of 
Wilcox, Pa. An American report states with reference to a well 
in that town that it seems to have an unfailing supply of water 
and of gas, between which there is a never-ceasing struggle. This 
is alternately illustrated by the projection of the water from the 
well to a great height, ‘‘ followed by a volume of fire.” After this, 
it is said that the water runs back into the well to be again pro- 
jected. It is not stated whether the gas is ignited by heated 
matter below the surface, but as the phenomenon is but briefly 
described, it probably is lighted by observers merely to give visible 
evidence that the gas current is inflammable. 


On April 19, a mass of iron ore, reaching toa height of 170ft. 
from the base and perforated with three large arches, was blown 
to fragments, It was situated in mine No. 21, of the Port Henry 
Iron Ore Company, Essex county, N.Y. The mine had been 
dug to a depth of 300ft. and a diameter of 600ft., in the centre 
of which stood the mass to be broken up, which contained nearly 
80,000 tons of the finest iron ore. In the pillars which formed the 
arches, eighty holes were drilled horizontally, of 3in. diameter, 
some of them being 40ft. deep. The holes were filled with 
** vigorite,” a new explosive ; and the charges were fired by elec- 
tricity, in two blasts. The first was not completely successful, and 
it somewhat marred the effect of the second by breaking some of 
the electric wires ; 30,000 tons of ore were thrown down. Only 
about fifteen of the eighty holes charged were exploded, but on 
the 21st and 23rd other blasts were fired and the pillars overthrown, 
leaving a mass of iron ore estimated at 80,000 tons, so broken up 
as to be easily handled. 


Proressor A, K. Eaton, of Brooklyn, describes in the American 
Chemist a curious fact with reference to Iceland spar. Hitherto 
the statement has been currently made and accepied that the axis 
of the crystal is the only direction along which there is no display 
of the curious property of the spar—double refraction. Wishing 
to obtain the widest possible divergence of the two rays from the 
spar, Professor Eaton cut it in planes perpendicular to the axis of 
the crystal ; and to his great surprise, instead of getting the utmost 
separation of the rays, he found no double refraction perceptible. 
Finally he cut a crystal in the form of a sphere, and, by experi- 
ments upon it, ascertained that the two images of the ray are 
superposed on each other, so as to make no double refraction, not 
only when the ray passes through the axis, but also when it passes 
through in a plane direction perpendicular to the axis. From Pro- 
fessor Eaton’s diagram it appears, says the Scientific American, 
that the greatest divergence is to be attained by passing the ray 
through at an angle of 45 deg. to the axis of the crystal. The fact 
is decidedly important in the use of the polariscope. 


THE sixth report of the Government inspector of the works for 
the improvement of the South Pass of the Mississippi is just 
received, from which it appears that, since November 18th, 1876, 
about 16,000 cubic yards of material have been dredged at points 
where the channel was the worst. A part of the west jetty has 
been raised by mattresses and a layer of stone, until it is of a height 
of from Gin. to 2ft. above the average flood tide, and 167 additional 
piles have been driven. A table accompanying the report shows 
that the depth between the jetties has gradually deepened from 
98,ft. in June, 1875, to 204ft. in March of this year. At the head 
of the passes, the west T head has been extended up the stream, 
and its upper part made a solid dyke ; a line of mattresses has been 
carried from the east T head down to the head of Goat Island; a 
solid mattress dam has been built across the old east entrance to 
the South Pass ; and about 30,000 cubic yards of digging has been 
done. The rising of the river caused a sharp scour between the T 
heads, so that nearly 24ft. could be taken from the Mississippi 
into the South Pass on March 7th, 1877. —Scientific American. 


On account of its great simplicity, it is highly desirable that 
analysis by the blow-pipe should be rendered as certain as possible, 
so as to bring it into more general use. The reagents are only 
four or five in number, the apparatus so small and portable that it 
can be carried in the breast pocket ; and yet in many cases, with 
skill, the results are as satisfactory as those obtained in a com- 
pletely equipped laboratory. There are, however, some cases 
where the blow-pipe reactions are not as simple as might be 
desired, such as those with boron and the iodides, but Messrs. 
Ihles and Devereux recently have overcome these. One necessity 
of every blow-pipe set has always been a bottle of strong mineral 
acid for decomposing carbonates, detecting limest Ona 
journey, as at all times, acids are unsafe companions in pocket or 
portmanteau. A recent discovery of Dr. H. C. Bolton enables 
the analyst to dispense with liquids entirely. This consists in the 
use of dry crystalline organic acids, such as tartaric, citric, and 
oxalic, When required for use, a few crystals are thrown into 
water ; the mineral to be tested, which must be in a very fine 
powder, is introduced ; and then, with or without heat, as the 
case may be, solution is accomplished. The facility with which 
the mineral dissolves in one or the other acids aids to determine 
its name. Even sulphides and silicates may in several cases be 
brought into solution by organic acids, and when the acid alone 
fails it can be mixed with saltpetre (potassic nitrate), and the 
mineral thus decomposed. 
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MISCELLANEA. 


A Revrer’s telegram from Bombay states that the telegraph 
line which has been in course of construction through the Bholan 
oa is now’ finished, and a telegraph station has been opened at 

uetta, 

THE Wolverhampton Corporation sewage farm has, in the past 
year, yielded a protit of £1007, which is at the rate of £4 3s. per 
acre on the 243 acres under cultivation—a decrease, however, upon 
the previous year of 1s. 7d. per acre. 

In consequence of the excess of work suddenly demanded above 
the executive power of the Plymouth factory workmen to accom- 
plish, the Admiralty have decided to contract for the supply of 
a number of boilers and a quantity of machinery, 


A NEW armour-plated ship of the Agamemnon class will shortly 
be commenced at Chatham Dockyard, the plans and drawings for 
which are now being prepared. The Agamemnon, which is under 
construction at that yard, is making very rapid progress, some 
600 men now being engaged upon her. 

Saunders’ News Letter, the oldest Irish newspaper published in 
Dublin, announced that after Friday last it would disappear from 
the ranks of the Irish newspapers. It was the property of Con- 
servatives, and was established as the Dublin News Letter in 1688, 
and as Saunders’ News Letter in 1755. 

THE number of Cornish pumping engines reported last month, 
according to Lean’s Engine Reporter, is seventeen. They have 
consumed 1937 tons of coal, and lifted 14‘2 million tons of water 
ten fathoms high. The average duty of the whole is there- 
fore 49,500,000 lb. lifted 1ft. high by the consumption of 112 Ib. 
of coal, 

It has been stated with reference to the recently constructed 
Mississippi jetties, that since their completion the depth of the 
channel, which was about 20ft. deep three months ago, has some- 
what increased, but the width of the channel at the mouth of the 
a has largely decreased, an American paper says from 200ft. 
to 70ft. 

THE cargo of the Cunard steamship Marathon, Captain Garrett, 
which arrived at Boston recently, is said to have been the largest 
that has gone there in a single steamship for over two years. The 
weight is 2227 tons of goods, consisting of wares of almost every 
description, from diamonds—of which there was one parcel—to 
articles of the smallest value, 


THE new tidal docks at Stobcross, N.B., are approaching com- 
pletion. The entrance is finished, and the quay walls are well in 
progress. The dock is designed to afford 3500 lineal yards of 
quayage, 334 acres of water space, and 274 acres of wharfage. It 
comprises three basins—an outer one, 695ft. broad at its widest 
part ; another of 270ft.; and a third of 230ft., with a quay between 
195ft. in breadth, the average depth being 20ft. at low water. 


Very extensive preparations are now being made for the erection 
of a large fort at Borstal, near Rochester, which will form one of 
the new chain of forts for the protection of Chatham Dockyard 
and the garrison. Several hundred convicts are now located on 
the site, a large prison having been built for them, The greater 
part of the work will be done by convict labour. Several other 
forts are to be erected, but the work will extend over a number of 
years. 

WHILE removing some old buildings in Dog’s Head-lane, Ips- 
wich, in the course of a street improvement, the men came upon 
an ancient well in the sand under the foundations, and Dr. 
Taylor, F.G.S., the curator of the Ipswich museum, pronounced 
to be Roman work. The well is of alternate courses of flint 
and concrete, so pugged externally as to exclude percolating drain- 
age. A subsequent discovery of pottery, both sun-dried and fire- 
baked, and of a limestone hand quern, confirms the supposition 
that a Romano-British dwelling existed on the site. 

THE original estimate of 200,000 deaths caused. by the great 
Indian cyclone and storm wave on the 3lst October last, has, 
according to the Indian Railway Service Gazette, been reduced by 
exactly one-half. It is estimated, after careful inquiries, that the 
storm wave destroyed 2857 people in the district of Chittagong, 
and that as many as 7399 persons had died of cholera up to the 
31st December last. In the Noakholly district the deaths caused 
by the cyclone and inundation are estimated to have amounted to 
ta and cholera had carried off 30,263 up to the 3lst January 
ast. 

THE shortest trip across the Atlantic has just been achieved by 
the White Star steamer Germanic, which made the run from Queens- 
town to New York in seven days, eleven hours, thirty-seven minutes. 
The best run hitherto made was that of seven days, eighteen hours, 
two minutes, by the Inman ship City of Berlin, in September, 1875. 
The average run of the Germanic was 378 knots per day, or 15? 
knots per hour. This, observes the Railway Age, is equal to the 
average speed of the best American river steamers, and it is said 
that if the vessel had not gone considerably southward to avoid ice, 
and had not been limited to a certain quantity of coal per diem, 
the run could have been made in three hours less time. 

WirH reference to the deductions from income tax to allow for 
renewals of machinery, Mr. W. H. Smith, M.P., Financial Secre- 
tary to the Treasury, has communicated with the Commissioners 
of Inland Revenue, who have stated that the rules under which 
the income tax is assessed provide that renewals of machinery 
on an average of three years, being the same average as that on 
which the profits are assessed, shall be allowed in mitigation of 
these profits for payment of income tax. If, for example, a 
machine is entirely worn out and replaced in the three years, the 
cost of such replacement would undoubtedly be allowed. In these 
circumstances, the Treasury Department is of opinion that it is 
not necessary to introduce words into the bill, but the Inland 
Revenue will be perfectly ready to correct the misapprehension of 
the existing law wherever it is found to have arisen from a 
departure from this principle. 

WE read in an American contemporary that ‘‘ The United States 
is rapidly driving England out of the markets of Canada. In 1873 
her imports from Great Britain were 68,522,776 dols., against 
47,735,678 dols. from America. From that year until 1876 a steady 
advance was made in favour of the latter country, and then the 
tables were completely turned, the relative figures now being— 
imports from Great Britain, 40,734,270 dols.; from the United 
States, 46,070,033 dols. A prominent reason assigned for the 
change, in addition to the facilities for the Canadian receipt of our 
goods, is that American manufacturers are more elastic in adapting 
themselves to local wants than the English.” The truth of this last 
sentence is one which has been frequently referred to by us, and is 
one far more formidable in its effect on English foreign trade than 
our manufacturers, fettered by the ignorant conservatism and 
mental laziness and prejudice of certain classes of their workmen, 
are willing to admit. 

Tue Cape Argus contains an interesting account of the various 
English agricultural machinery shown by our leading manufac- 
turers at the South African International Exhibition. There is a 
large collection of machinery of this class, and Messrs. Ransomes, 
Sims, and Head, of Ipswich, occupy a very prominent position 
amongst the exhibitors. The report states that their exhibits com- 
prise a large 12-horse power double cylinder portable engine for 
winding, ploughing, &c.; a 6-horse power engine on Head and 
Schemioth’s patent for burning straw and other vegetable sub- 
stances; a steam thrashing machine, a corn mill, and a collection 
of ploughs of the various types most in use at the Cape. In 
speaking of the straw-burning engine, the Argus observes that its 
introduction into Africa would entirely change the aspect of their 
farming operations. The absence of coal and the high price of fuel 
have hitherto almost prevented the use of steam on farms and for 
various work in the colony, but it is confidently expected that 
these engines will plough a field with little more than the stubble 
and weeds growing upon it, or thrash a stack with a comparatively 
small percentage of its straw. 
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Mr. Doxatpson’s paper on torpedoes, an abstract of which 
we give in another place, will be read with interest. The abstract, 
however, requires to be supplemented by further information, 
which we give here. This article and Mr. Donaldson’s paper 
may be taken as complementary to each other. 

The general belief that spar torpedo boats will form an essen- 
tial part in every system of coast defence, seems to be accepted 
both by our own and nearly all foreign Governments. It has, 
indeed, been proposed to employ them in ocean warfare, it being 
suggested that two or three launches, capable of carrying spar 
torpedoes, should be part of every man-of-war’s equipment; and 
several boats have been constructed specially for this purpose, of 
such proportions that they would be able to live in moderately 
heavy seas, and still not too big and heavy to be hoisted on board 
ship. The success gained with spar torpedoes during the civil 
war in America shows that there is undoubtedly a field for great 
service to be rendered by them in the defence of long distances 
of river, and the attack of crowded harbours and roadsteads. 
The notion of submarine torpedo boats, which was first enter- 
tained in America, turned out to be impracticable, on account of 
the impossibility of fulfilling the two principal conditions—that 
the speed of the boat should be great enough to enable her to 
advance at least one mile, and to retreat the same distance, under 
water, without coming up to the surface, and that the course 
under water should be accurately determinable. It was found 
that sufficient speed could not be gained by manual labour, and 
steam power was out of the question on account of the amount 
of air required to feed the fires. It is possible that compressed 
air might be utilised to drive the propeller, as is done in the 
Whitehead torpedo, and was, indeed, tried by the French, who 
exhibited a mode] of a submarine torpedo boat, to be propelled 
thus, in the Paris Exhibition of 1867. The second condition, 


however, is still more difficult to fulfil, as was testified by the | 


result of the trial trips made by the different inventors of sub- 
marine boats in America ; for it was found that they invariably 
deviated from the prescribed course, and not only failed to make 
the appointed mark, but in some cases even came up again 
within a few feet of the starting point. The idea of submarine 
boats has therefore been abandoned in favour of steam launches, 
fitted to carry spar torpedoes, whose adaptability to this species 
of attack has been proved both during the American civil war, 
and also in subsequent experiments. 

In America the use of the spar torpedo was entirely confined 
to those which fire mechanically, either by means of one or 
several fuses inserted in the head of the torpedo, by which the 
charge was exploded on contact with the vessel attacked, or by 
the withdrawal of a pin by means of a lanyard. The disad- 
vantage of the first method, however, is apparent on the face ot it; 
for the torpedo is evidently liable toexplode if it comesinto contact 
with any piece of wood or other obstruction in the water before 
reaching the enemy’s ship, and hence its attack can be guarded 
against by a ship in harbour, or moving very slowly, by means 
of a crinoline placed round her. The second method has since 
been superseded by the electrical plan of firing at will ; but both 
these have the disadvantage of being left entirely to the discre- 
tion of the operator, who is always liable to miscalculate the 
distance of the torpedo from the ship’s side, and so fire it too 
soon, especially as these attacks must always be made under 
cover of darkness, and unless the torpedo is in contact, or ata 
very short distance, the explosion is very likely not to take 
effect. In our own navy the electrical method has been adopted, 
2ut most foreign Powers have decided in favour of mechanical 
fuses. It is evident, however, that it is very desirable that, in 
case of the latter missing fire by any means, as might happen if 
the vessel attacked were struck under the counter, that the 
operator should have the power of firing the torpedo at will. 
Such a method has been invented by Captain McEvoy, of the 
London Ordnance Works, and called by him the duplex system, 
which we illustrate in Figs. 1, 2, and 3. By this, with a single 
platinum fuse and battery, and one set of wires, the torpedo can 
be fired either on contact or at will, as desired. Referring to the 
drawings, A A, Fig. 3,isatop viewof the box containing the battery; 
B, the torpedo, carried at the end of thespar C; D is a platinum 
wire, or other electrical fuse, in the interior of the torpedo; E, E’, 
are two wires leading from the opposite poles of the battery to 
a contact maker, F, on the nose of the torpedo, by which contact 
is made between the wires whenever the torpedo is touched by 
the vessel attacked, and the current thus being free to pass 
through the fuse D, the torpedo is thereby exploded. The wire 
E has, leading from it near the battery, a branch wire G, which 
passes to a contact maker H, and from this contact maker a 





wire, G', is led with the other wires E, E' to the torpedo, and it 
is coupled to the wire E' between the fuse D and the contact 
maker When an electrical communication is established | 
between the wires G, G', by means of the contact maker H, a 
current will likewise be passed through the fuse, and the torpedo 
caused to explode. But with every system yet invented of spar 
torpedo, it is necessary that the torpedo boat shall approach so 
closely to the hostile vessel that there is always danger of her 
being swamped by the explosion which she herself creates against 
her adversary, and this liability to being “hoist by her own petard ” 
will generally make attacks by torpedo boats resemble very much | 
a forlorn hope, to be undertaken by men with the probability 
of death staring them in the face. The locomotive torpedo | 
shown in Fig. 4, which is an adaptation of the fish to the spar, 
has been invented by Captain McEvoy with the idea of lessening | 
this danger in spar torpedo attacks. This is done by providing 
the torpedo with locomotive power sufficient to carry it a short | 
distance, say a hundred yards, which he effects by placing inside 
the torpedo a reservoir of water containing a carbonate, and a 
flask of acid which can be broken when desired by a trigger | 
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pulled from the boat by a lanyard. The fluid, under pressure 
thus produced, is used to give motion to the torpedo, either by 
allowing it to escape through a hole at the rear, or by directing 


| it through tubes in the blades of a screw propeller so arranged 


that the pressure of the fluid forced out of the torpedo through 
them will cause the blades to revolve. It is not, however, neces- 
sary to employ a chemical mixture, as air, or other fluid under 
pressure, would produce the same results The details of this 
plan are shown in Figs. 5, 6, and 7. A is the reservoir fixed to 
the after end of the torpedo, filled with water containing the 
carbonate, and B is the flask of acid. On the exterior of the 
reservoir are radial webs, A’, to prevent the torpedo itself from 
revolving. The torpedo, when required for use, is put into 
the holder C at the end of the spar. This holder—shown in 
Fig. 6—carries a hammer D, retained by a pin E.. When the 


| pin is withdrawn by pulling the line F, the hammer breaks the 


flask of acid, and the latter, escaping into the reservoir A, pro- 
duces a fluid under pressure, which is caused to propel the 
torpedo as before described. Fig. 7 shows the form of a screw 
propeiler capable of being driven in this manner. 


WING GEAR. 





Amone the minor novelties exhibited at Philadelphia, one 
attracted considerable attention by being exhibited on the lake 
in the neighbourhood of Machinery Hall; and the appearance 

mted by an individual rowing a boat while he sits with his 
face toward the bow and goes through the ordinary motions of 
rowing, is certainly somewhat peculiar. The inventor, Mr. 
William Lyman, of Middlefield, Conn., has effected this innova- | 
tion in the manner shown in the accompanying sketch. 

Mr. Lyman cuts his oar in two, and secures each part in a 
separate iron, as represented in the cut. Each iron has a ball-and- 
socket joint which connects to a button, and each button slips | 
into a slot made in the metal facing of the gunwale, and is there 
secured by turning a pivoted catch. Lastly the two parts of the 
oar are connected by a rod hinged toeachiron. The advantages 
claimed for these oars are that the rower is enabled to see in what | 
direction he is going ; that the weight of his body being thrown 
aft at the termination of each stroke, instead of forward as in | 
the usual method, the bow of the boat is elevated instead of | 
being depressed. The weight of the oars and levers slightly 
exceeds that of common oars, but the extra weight is so dis- 
tributed that at the beginning and end of the stroke it helps to 
lower and raise the blade. The ball-and-socket joints are exceed- | 
ingly neat and cheap, the sockets being cast on to the casehard- | 
en One objection to this ingenious plan is that although | 
the oars can be readily removed from the boat, they cannot be | 
instantaneously unshipped, nor do they lie quite close alongside ! 


of the boat, and would be liable to injury in going alongside a 
wharf or vessel in rough water, but they are well adapted for 
shooting, fishing, or pleasure excursions in smooth water. 








Mr. CHRISTOPHER THWAITES, Memb. I.C.E., City Engineer and 
Surveyor, Norwich, and son of the late chairman of the Metro- 
politan Board of Works, has been elected Borough Engineer for 
Sunderland by a large majority. 

Factory Acts CoNnsoLipATion.—lIa the current number of the 
Westminster Review a noticeable article is one on the “‘ Factory and 
Workshops Acts,” in which the writer criticises the report of the 
recent Royal Commission, and complains of the purely empirical 
and piecemeal character of their recommendations and the terror 
which seems to possess them of laying down any general principles, 
He argues that the earlier factory legislation was necessary to 
meet the dangers and evils brought about by the great industrial 
development of the first half of the century, and the rapid trans- 
formation of an agricultural into a manufacturing population ; but 
that now the temporary disturbance of social condition has been 
adjusted, legislation ought to be directed, not to the regulation of 
particular trades, but to the general protection of those who are 
employed in productive labour, and are not in all respects free 
agents—that is to say, women and children ; and he desires to see 
the general principles lating their labour laid down by statute, 
while the tical application of — to the circum- 
stances and exigencies of the different trades should be left to aae- 
lations passed by the executive under the sanction of Parliament. 
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RADIATING STEAM HERCULES FOR THE ST. HELIERS’ 















UntiL a few years ago, the blocks of most harbour works 
were set from a temporary stage of timber, which not only 
entailed a great first cost, but was also exposed to a great deal 
of 1itk from heavy seas. The first idea of setting blocks off the 
end cf the work as it progressed is due, we believe, to Mr. 
Parkes, who employed for the works of the Kurrachee Harbour 
a lifting appliance called a “Titan,” which consisted of two 
overhanging girders with a traveller running alongthe top, In 
setting the piers of the North Sea Harbour, Messrs. Lee, the 
contractors, used a radiating machine, which laid the 10-ton 
blocks off the end. This idea of Messrs. Lee has been adopted 
by Sir John Coode in designing the “ Hercules,’’ as he terms it, 
for the St. Heliers’ Harbour Works, Jersey ; this appliance is 


made very large and strong, so as to take blocks of 15 tons, 
and set them, with a great overhang. 

The accompanying engravings give both side and end elevations 
of this machine, which, as will be seen, radiates ona back pivot ; 
the radiating framework bears upon six wheels working on a steel 
rail bent in the form of a segment of a circle, the chord of the 
are of radiation being 50ft. 


The wheels, cast of crucible steel, 























are placed underneath the front frame ; the load, consisting of 
15 ton blocks, is lifted in the bite of a lin, chain, the carriage 
supporting the pulley being racked in and out over the girders 
by means of an endless steel wire rope. The whole machine is 
propelled along a line of way having a gauge of 24ft.; there is 
thus sufficient space, as well as headway, for the passage under- 
neath of locomotives and trucks conveying blocks to the extreme 
end of the work, where the latter are to be lifted by the Hercules 
before being laid in position. All the motions for propul- 
sion, lifting and lowering blocks, and racking the carriage in 
and out, are given by a pair of horizontal engines, which, with 
their vertical boiler and feed tank, serve to counterbalance the 
overhang ; any additional balance required being placed in the 
tank or on the tail end of the machine. These various motions 
are under the easy control of one man, who is also able to attend 
to the firing of the boiler. 

The timber is of pitch pine, and the ties of good tough iron. 
The framing is perfectly strutted, and braced in every direction, 
80 as to obviate any risk of failure. The strains of every strut 
and tie were carefully calculated, so that, although the machine 
is a very light one for the work it is called upon to perform, 
it has been found very steady in actual operation. It also 
works with great ease, of which fact a curious proof was soon 
afforded. The radiating frame, although 120ft. long, and driven 
by worm gearing, turned so readily that it was blown round by 
the wind ; and Mr. Imrie Bell, the resident engineer, therefore 
found it necessary to add a brake to check this tendency. It is 
the practice to run the machine back every night on the comple- 
tion of the day’s work, so as to be out of the reach of any sudden 
gales. The Hercules has been in constant work for twelve months, 
and continues to give the most satisfactory results. It was 
designed under the direction of Sir John Coode; and a contract 
for its construction was let to Messrs. Stothert and Pitt, Newark 
Foundry, Bath, who carried out the work in their best manner. 








BILGRAM’S VALVE GEAR. 
In the accompanying engraving we illustrate a peculiar valve 
egy by Ms H. Bilgram, of Philadelphia, and exhibited 
uring the Centennial on an engine by Messrs, Moorhouse and 
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stood from the drawing. Both valves are moved by a single 


The construction of the slide valves will easily be under- 


eccentric. The eccentric rod works the principal valve directly; 
the cut-off valve is moved from a rocker, which receives a reci- 
procating oscillating movement, on its fulcrum F, from the 


eccentric rod, through the link AB. The rod C D conveys the | 


horizontal component of the movement of the end C of the 
rocker to the cut-off valve. The fulcrum F of the rocker can be 
moved in a circular arc, being attached to the end of the 
adjustment lever ; the degree of expansion—that is, the point 
of cutting off—is thereby changed. The adjustment lever 





is in the form of a bell crank, and is directly worked by the | 


governor at itsend E. The fulcrum G is stationary, 


——— SCALE OF INCHE.. ——— 
— 


—inenes. 0 2 6 9 


12 
ae a heal h 


45 TONS 


pressure from the boiler, thereby entirely obviating one risk of 
explosion. The cubic capacity of the boilers is 6774ft.; total 
fire-grate surface, 280 square feet ; tube surface, 5908ft.; total 
heating surface, 7200 square feet ; an annular superheater of 
322 cubic feet capacity and 172 square feet heating surface is 
also supplied. 








CONTRACTS OPEN. 


INDIAN STATE RAILWAYS. 
THE India Public Works D. ent require tenders for per- 
manent way materials, viz., spikes for 40 Jb. rails, fish-bolts, nuts 


| and washers for the same, 







24 inches. 
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An examination will show that a movement of the adjust- 
ment lever changes the travel and also the time of the move- 
ment of the cut-off valve, the latter depending on the position 
of the link A B. It is especially this latter feature—variation 
of time—to which the great range of the variation of the cutting 
off is due. A model exhibited with the engine showed that the 
gear can be adjusted to any point between cutting off at the 
beginning and at nine-tenths of the stroke. The cutting off 
is, moreover, very rapid. 








ENGINES OF THE LOUDOUN CASTLE. 

Our two-page engraving illustrates the engines of the steam- 
ship Loudoun Castle. This ship was built and engined last year 
by Messrs. James and George Thomson, Clyde Bank Foundry, 
Glasgow, for Messrs. Thomas Skinner and Co.’s “Castle” line of 
steamers plying between London and China. On her trial trip 
she made 13} knots with 2400 indicated horse-power, neither 
boilers nor engines giving the slightest trouble. She made her 
last run from London to Shanghai in thirty-six days nineteen 
hours, being, we believe, the quickest passage on record. The 
average power was 2200, and the total consumption of coal, 
divided by this and the number of hours, gives 1°87 lb. per 
indicated horse-power per hour. 

The dimensions of the Loudoun Castle are—length, 350ft.; 
breadth, 36ft. 8in., depth, 26ft.; gross registered tonnage, 2472. 
The engines are on compound, surface condensing, principle, 
cylinders 48in, and 85in. diameter, and 4ft. stroke of piston. They 
are jacketted with steam on the sides and covers, and the piston-rods 
are continued up through the latter. The main slide valves are 
double ported, have balance pistons, and are relieved of back 
pressure ; they are worked by link motion of special design, and 
have steam and hand-starting gear. The boilers are five in 


number, all supplied with stop-valves so constructed that they 
cannot be fixed to their seats, and are opened by the steam 





General Conditions of Contract.—Tenders can only be enter- 
tained from actual manufacturers of the description of work 
required, and none of the work shall be sub-let, nor shall the con- 
tractor allow any part of it to be done otherwise than in his own 
establishments, without the consent of the inspecting engineer, 
and his approval in writing of the parties whom the contractor 
proposes to employ to supply it. The price named in the tender is 
to cover the cost of all necessary cases, packing, painting, oiling, marke 
ing, &c. The work shall be delivered free on board vessels in the ports 
of London or Liverpool, as the Director-General of Stores for India 
may require, and a price for each port is to be named in the tender. 
Parties tendering are, however, at liberty to name in their tender 
a separate price for delivery at any other port. The prices must 
include all charges for delivery and for dock dues, if any. Such 
number of advice notes, invoices, bi!ls of lading, and dock warrants 
as may be required shall be furnished by and at the cost of the 
contractor. Tenders are to be delivered at the Store Department 
in the India Office, Westminster, S.W., on Wednesday, 23rd May, 
1877, before two p.m., after which hour no tender will be received. 
They are to be addressed to the Secretary of State for India in 
Council, with the words, ‘‘Tender for spikes for 401b. rails” on 
the left-hand corner of the envelope, and are to be placed in a box 
provided for that purpose in the store department. 

Quantity and General Description.—200 tons of spikes are 
required, to be made in accordance with the accompanying draw- 
ing, and each weighing §;1b. 500 spikes will be weighed by the 
in ing engineer or his bo oan from every lot tende: for 
delivery, and if the 500 weigh found to exceed the 
average of 34%; lb. each, the lot offered shall be considered in excest 
of the contract weight in the same proportion, and the value of 
the excess estimated at the contract rate per ton shall be deducted 
from the value of the weight actually delivered, the contractor 
receiving the balanceonly. The iron of which the spikes are made 
is to be of such quality that the bars from which they are cut shall 
not break with a tensional strain of less than 23 tons to the square 
inch, or with a less contraction at the point of fracture than 
20 per cent. of the area to the The tests will be 





conducted in Mr, Kirkaldy’s machine, at the contractor’s expense, 
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The spikes are to be stamped on the top of the head with the 
letters “‘I. S. R.” After the spikes have been approved, they are 
to be heated to the temperature of melting lead, and plunged into 
boiled linseed oil. They are then, when dry, to be packed in cases 
weighing not more than 5 cwt. when full. The cases are to be 
made of l}in. deal boarding, with elm ends, strengthened by 
battens passing round them, and secured with l4in. hoop iron, 
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No. 18 B.W.G., the whole properly nailed down, The joints are 
to be covered inside with strips of canvas 2in. wide, fastened with 
marine glue. The cases are to be clearly branded with their con- 
tents and weights, and such other descriptive.and shipping marks 
as the inspecting engineer shall direct. The whole of the spikes 
are to be delivered within twelve weeks from the date of acceptance 
of tender. ; 

205 tons of fish-bolts, nuts, and washers, as shown in the 
accompanying engraving, are required. The iron of which the bolts 
and nuts are to be made is to be equal toa tensional strain of 
24 tons to the square inch, with a contraction at the point of 
fracture of not less than 20 per cent. of the area exposed to tests. 
The tests are to be conducted in Mr. Kirkaldy’s machine, at the 
contractor's expense. The bolts are to be made out of fin. rods, 
the heads being forged out of the solid. The nuts are to be square, 
and the nuts are to fit so tight on the bolts that they cannot be 
turned by hand. The threads are to be cut to Whitworth’s stan- 





dard gange, and to hold full to the extent shown on the drawing. 
Each bolt is to be marked on the head with the letters “L.S.R.” 
The remaining conditions of the contract are the same as those 
named for the spikes. After the bolts and nuts have been inspected 
and approved, they are to be heated to the temperature of melted 
lead, and then dipped hot into boiled linseed oil. They are then, 
when dry, to be packed in cases weighing not more than 5 ewt. 
when full. The cases are to be made of 1}in. deal boarding, with 
elm ends, strengthened by battens passing round them, and secured 
with l}in. hoop iron, No. 18 B.W.G., the whole properly nailed 
down. The joints are to be covered inside with strips of canvas, 2in. 
wide, fastened with Jeffrey's marine glue, The cases are to be clearly 
branded or cut with their contents and weights, and such other 
descriptive and shipping marks as the inspecting engineer shall 
direct. The whole to be delivered in twelve weeks from ‘the date 
of acceptance of tender. 

















LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the .pinions of vur 
correspondents. ) 





THE INSTITUTION OF CIVIL ENGINEERS. 

S1r,—It seems to me that the amended resolution which took 
the place of that prepared on the part of the Associates of the 
Institution, by whom the special meeting was called which took 
place on the 25th ult., at the Institution of Civil Engineers, Great 
George-street, Westminster, has shunted the Associates into a 
worse position than they occupied before the meeting was held. 

The resolution proposed to the meeting was involved and ill- 
expressed, but it certainly pressed upon the council, from the 
Associates’ point of view, the necessity of some active steps being 
taken to remedy the anomalous condition to which the Institution 
has been reduced, and the indubitable grievance which, as it seems 
to me, presses upon a large number of the class of Associates, and 
the removal of which demands the support and sympathy of every 
independent and straightforward member of whatever class, in whose 
mind the honour and well-being of the Institution, and the just 
treatment in accordance with its charter, of everyone connected 
with it, are paramount to personal interests or those of a 
class. The amended resolution, put into plain English, means 
no more than, let every Associate who wishes to be made a Mem- 
ber become one if he can. It pledges the council to nothing, sug- 
gests no new line of action, and the council may continue to 
exercise, as they have done for many years past, the practically 
irresponsible power of obsiruction which has long been a just 
ground of complaint, though it has only latterly become an outcry, 
ifnotascandal Those who spoke at the meeting on the part of 
the requisitionists failed altogether to point out that the existing 
condition of the Institution has been produced by a wilful misin- 
terpretation and persistent contravention for many years past of 
the charter of incorporation. The wording of that document proves 
with certainty that no gradation in dignity was intended by the 
division of the whole corporate body into two classes, Members and 
Associates. The division rested upon the broad and unobjectionable 
ground that those were to be members who were in professional 
practice in any branch of the profession of engineer, such being the 
professional calling or avocation of their lives; while Associates 
were to be those, not engineers at all of any description, but 
following other professions or avocations of a nature to assist or 
concur with the pursuits of the engineer, such as instrument 
makers, map engravers, analysts, mathematicians, X&c. Had 
the cunditions of this classification been honestly adhered 
to, no man, however professionally educated, provided he 
were engaged in practice, could have been relegated to the class 
of Associates, whose distinctive badge was that they were not 
engineers at all; nor could any Associate be transferred to the class 
of Members until, as a necessary condition, he had become an 


engineer in practice, which involved the renunciation of his pre- 





vious avocation in life. Had this view been adhered to, the class 
of Members would always have been by much the larger one, and 
the Associates the smaller ; and that this was the view entertained 
by Telford and our other founders is evident from the fact that 
they allotted to Associates but three seats on the council, against 
seventeen divided amongst Members. Whether our charter was 
in the infancy of the Institution thus rigidly interpreted, my 
knowledge of the early history of the Institution does not enable 
me to say; but from the time that the late Mr. Webster, Q.C., 
ceased to be secretary, the departure seems, year by year, to 
have increased, and with it to have entailed many less apparent 
abuses. The aim of the clique who really manage the Institution 
is to preserve to a small and select class professional prominence and 
privilege, representable in coin, Thus it has come to pass that a 
considerable number having inexpugnable rights to have been elected 
Members ab initio, have been refused admission by the exclusive 
and arbitrary action of council to any but the class of Associates, 
and many of those so elected have been refused, on grounds often 
insufficient or not stated, transference to the class of Members 
to which they by right belonged. It is for the lawyer to say how 
far any act of a corporate body following upon a distinct subver- 
sion of the terms of its charter can be legal or binding; but in any 
case an institution which continues to be conducted in defiance of 
the conditions of its foundation is likely, sooner or later, to become 
disunited and crumble to ruin. Two duties, as it seems to me, 
should be pressed with sufficient force upon the Council and officers, 
and, indeed, upon all who take an honest and hearty interest in 
the Institution. The one is, to weed out from the immense mass 
of associates all those who can present just claims to be transferred 
in a body to the class of Members; the other is, for the future to 
act strictly in accordance with the charter and statutes, and confine 
all future elections as Associates to those for whom the class was 
originally intended. It is extremely unlikely that this up-hill work 
will be willingly undertaken or helped by those who now pull the 
wires of the Institution, and equally, or more, improbable that the 
unaided efforts of individual associates to get themselves trans- 
ferred, “‘if they can,” to the class of Members will be attended 
with any prompt or marked success. Ido not presume to offer any 
advice to those gentlemen as to whether further special meetings 
of the Institution, or of Associates and those Members who, on the 
whole, think their claims just and urgent, should be called ; but I, 
for one, think that every Member of the Institution should feel 
himself called upon to sympathise with and support their move- 
ment. Iam, myself, a Member of many years’ standing; I have, 
therefore, no complaint to make as my ep classification, unless, 
indeed, the agitation now going on for the formation of a new class, 
wholly unknown to our charter, should eventuate in the prepos- 
terous production of a class above that of existing Members, to be 
called Fellows? Fellows to whom? Not to all the rest of the In- 
stitution, as in the case of F.K.S., F.G.S., &c., where there is but 
one class to which all belong, but Fellows to those of a small 
clique, either degraded from some of the Members, or usurping an 
unworthy superiority over these, with the unworthy view of in- 
creased income. Mew. Inst, C.E. 
Westminster, May 16th. 


THE PRESERVATION OF IRON. 


S1r,—In reply to Mr. Johnson’s letter in your last issue, I beg 
to state that my invention does not consist—as that gentleman 
puts it— merely in a peculiar arrangement of reverberatory furnaces. 
I herewith forward you a copy of my specification, in which you 
will find that I state, ‘“‘ The object of this invention is to smelt, 
purify, melt, convert, or refine iron and other mineral or metallic 
substances, by the aid or adjunct of the gases arising from the 
decomposition of water, &c.” It is true I describe a certain arrange- 
ment of furnaces, but I do not confine myself to them. In my 
specification I say, ‘‘ These said gases can be used in manner just 





described without of necessity being first passed through the rever- 
beratory furnaces ;” they may be forced through melted metal in 
manner somewhat similar to the Bessemer process, or they may be 
made to pass over and amongst the metals under operation ; ‘* but 
in all and every case, it is the gases arising from the decomposition 
of water that effect the change,” not the particular formation of 
furnace. Now, to my mind, Professor Barff’s invention is neither | 
more nor less than a method or process of converting or purifying | 
iron by the aid of the gases arising from the decomposition of | 
water. The analogy of the two inventions can be ascertained and | 
dealt with by competent authorities ; to myself it is not a matter of | 
vital importance, for I can under any circumstances use and enjoy | 
my own invention ; and I will again repeat my former assertion, viz., | 
that letters patent were granted me two years prior to the date of | 
Professor Barff’s invention, and by which I can and do produce all 
and every effect as described by that gentleman in his paper read 
before the Society of Arts. ButI can do far more than this, I can | 
produce effects of which I believe Professor Barff has not the 
slightest conception. With my invention it is simply a question of 
degree ; I can either convert, refine, purify, or melt, and produce | 
some wonderful effects, 

In 1874 I submitted to your notice some samples of ‘‘ Cleveland 
white pig” which had been operated upon by one portion of my | 
process, and I had the pleasure of receiving a communication from 
you, in which you remark upon the singularity of the specimens | 
sent, and would be pleased to hear furtherfrom me upon the subject. | 
Samples of the same metal were subjected to analysis, of which 
I have the full report, but will, at the present, simply give the 
results as regards “ phosphorus ” :— 


Cleveland white pig as received .. Phosphorus .. 0°26 
do., made white hot and cooled a song ae 
do., completely melted .. .. .. am 005 
This was accomplished with a ‘“‘ toy apparatus;” the pigs were 
placed in a chamber, and the gases played thereon, and I believe, 


as some doubts were expressed touching the correctness of the 
analysis, the samples were gone over three times. Herewith I 
forward for your inspection some short lengths of steel rods, which 
have been subjected to a portion of my process, and afterwards 
partly immersed in a solution of nitric acid. If you will kindly 
elucidate forme the nature of the change which has evidently 
taken place, I shall esteem it a favour. In conclusion, I will re- 
mark that I have neither desire nor intention of entering into any 
controversy upon this subject, but not having either thé ability, or 
the opportunity of giving public readings touching the merits of 
my invention, Mr. Johnson need not feel surprised that I have 
chosen the only feasible course, i.¢., placing my invention and my 
claims fairly before the engineering world, which, thanks to your 
courtesy, I have been enabled to do. 
J. CARTER RAMSDEN. 
Ilkley, near Leeds, May 12th. 


[To close this controversy, and having regard to the importance 
of Prof. Barff’s process, we have thought it advisable to reproduce 
Mr. Ramsden’s specification, a copy of which he sends us, Our 
readers will see for themselves that it has nothing whatever to do 
with the protection of iron surfaces by the deposit upon them of 
a coating of magnetic-oxide. 

Provisional specification—word for word as below. 

Specification—omitting formal 

‘* The object of this invention is to smelt, purify, melt, convert, or 
refine iron, and other mineral or metallic substances, by the aid or 
adjunct of the gases arising from the decomposition of water along 
with some or one of the volatile hydrocarbons in conjunction 
with solid carbonaceous fuel, as described in the specification of 
letters patent granted me bearing date the 6th September, 1872, 
number 2650. 

‘In carrying out this my said invention, I employ a series of rever- 
beratory furnaces connected with each other, and a through com- 
munication from the front to the end. These furnaces have the 
usual fire grates and inclined tables or beds for the metal. Coal or 





coke can be used, either or both, and the said fuel can be fed in by 
hand or by mechanical means, The gases are fed in at the front of 


furnace number 1, pass over the fire therein, mix with the gases 
arising therefrom, and pass over and amongst the metals under 
operation, and through an orifice at_the end of this furnace they 
pass through into furnace number 2, and so on throughout the 
series. At the end of the furnaces they pass into a chamber con- 
taining a number of pipes through which the air is conveyed 
necessary to support combustion in the furnaces, and from thence 
they are taken away, either by means of a chimney, or they can be 
conveyed to a blast furnace and there again utilised ; or they may 
be forced through melted metal in conjunction with air, in manner 
somewhat similar to what is now known as the Bessemer pro- 
cess. These said gases can be used in manner just described without 
of necessity being first passed through the reverberatory furnaces 
when it is found desirable to do so. These said gases instead of 
being fed into the front of number 1 furnace, as previbusly 
described, and thus passing through the series, may be conveyed 
along with the air necessary for combustion through the pipes in 
the hot chamber, and thence by means of a pipe or pipes discharged 
into the fire of each furnace. 

**Such being the object of the said invention, its practical work- 
ing will be readily understood by persons conversant with the 
construction of furnaces, and the dealing with metals from the 
following description.” 

Then follows the foregoing repeated word for word, which com- 
pletes the specification. There is no claim.—Ep. E.] 


THE TRAMWAYS BILL. 


THE following, entitled a ‘* Bill to Authorise the Experimental 
Use of Mechanical Power on Tramways,” is the text of the bill 
prepared by Sir Chas, Adderley and Mr. Edward ®tanhope. 

(1) This Act may be cited as the Tramways Act, 1877. 

(2) In this Act, the expression ‘‘ mechanical power” means 
any power other than animal power by which carriages are moved 
on a tramway. The expression ‘‘ grantee” includes a body of 
persons corporate or unincorporate. 

(3) Until otherwise provided by Parliament, the Board of Trade 
may, by a license containing such restrictions, conditions, and regu- 
lations as they may think fit, authorise for a limited period not 
exceeding one year, and as an experiment only, the use of any 
or any specified mechanical power, either in addition to or in sub- 
stitution for animal power, for moving carriages on any tramway in 
Great, Britain, and any such mechanical power may be used accord- 
ingly. Any license under this section may provide for enforcing 
any restriction, condition or regulation thereof by fines not exceed- 
ing 40s. for each offence. 

(4) The Board of Trade shall have power to suspend or revoke a 
license under this Act at any time during the continuance thereof, 
without assigning any reason, and whether such power of suspen- 
sion or revocation is or is not contained in the license. The Board 
of Trade may, from time to time, if they think fit, renew, for a 
period not exceeding one year, a license under this Act. 

(5) A license under this Act shall not, nor shall anything in this 
Act confer on the grantee of such license any right or title whatso- 
ever to have such license renewed, or to receive compensation in 
respect of the non-renewal, revocation, forfeiture, or suspension of 
such license, or in respect of any expense the grantee of such 
license may have been put to in locomotives, carriages, plant, 
machinery, or otherwise, in order to act or in consequence of acting 
in pursuance of the license, or in complying with the conditions 
thereof. A license under this Acé shall not, nor shall anything iv 
this Act, exempt the grantee thereof from any existing or future 
general enactment imposing any charge, liability, restriction, 
condition or regulation whatsoever on tramways, or on the 
proprietors, lessees, or licensees of tramways, or on any persons 
or — working tramways, or on their carriages, engines, or 
traffic. 

(6) The grantee of a license under this Act shall be liable for all 
accidents, damage, and injuries happening through his act or 
default, or through the act or default of any person in his employ- 
ment by reason or in consequence of any of the works, carriages, or 
engines of such grantee, whether moved by mechanical or animal 
power, and shall save harmless all road and other local authorities, 
companies, and bodies, collectively and individually, and their 
officers and servants, from all damages and costs in respect of such 
accidents, damage, and injuries. 

(7) Whereas each of the tramways bills mentioned in the first 
part of the schedule to this Act, and introduced into Parliament 
in the present session of Parliament, contained a provision 
authorising the use of mechanical power, or some description 
thereof, upon the tramway in the bill mentioned, and such pro- 
vision has been omitted during the passage of the bill through 
Parliament, and it is expedient to enable the promoters to 
apply for a provisional order containing such provision to be 
submitted to Parliament for confirmation in the next session :— 
And whereas the Board of Trade, under the authority of the 
Tramways Act, 1870, have made the provisional orders mentioned 
in the second part of the schedule to this Act, and a bill 
for confirming those orders has been introduced into Parliament, 


| and the promoters of each of those orders applied to the Board of 


Trade to insert a provision authorising the use of mechanical power 
on the tramway in the order mentioned, and the Board of Trade 
refused to insert the same, and it is expedient to enable the 
promoters to apply for a provisional order containing such provi- 
sion, to be submitted to Parliament for confirmation in the next 
session. And whereas applications have been made to the Board 
of Trade for the <a orders mentioned in the third part of 
the schedule to this Act, solely for authority to use mechanical 
power on the tramways mentioned in the orders, and the Board of 
Trade have not made provisional orders in pursuance of those 
applications ; and it is expedient to authorise the making of pro- 
visional orders in pursuance of the said applications, to be sub- 
mitted to Parliament for confirmation in the next session. Be it 
therefore enacted as follows :—The promoters of any of the bills 
mentioned in the first part of the schedule to this Act or of any 
of the provisional orders mentiened in the second or third parts 
of the schedule to this Act may, in manner directed by the fourth 
part of that schedule, make application to the Board of Trade for 
a provisional order authorising the use of mechanical power on the 
Suny or tramways in respect of which such use was applied 
for in the said bill or by the application for the said order without 
giving any notice or making any deposit other than such as is 
required by the said schedule, and without payment of any fee, 
and such application shall be deemed to be an application for a 
provisional order under the Tramways Act, 1870, and the Board 
of Trade shall consider and deal with the application in manner 
directed by that Act, and may make a provisional order under that 
Act accordingly. 

(8) Any fines imposed by alicense granted in pursuance of this 
Act may be enforced and recovered in England before two justices 
in manner provided by the Summary Jurisdiction (English) Acts, 
and in Scotland may be enforced and recovered in manner provided 
by the Summary Jurisdiction (Scotch) Acts. 

Regulations.—The promoters intending to make an application 
for a provisional order, in pursuance of this Act, for authorising 
the use of mechanical power on any tramway in res of which 
such use was applied for in any of the above-named bills, or in the 
application for any of the above-named provisional orders, shall, 
in the months of October and November in this present year 
publish once in the London Gazette, and once at least in two suc- 
cessive weeks in some one and the same newspaper circulating in 
the district affected by the order applied for, notice of their inten- 
tion to apply to the Board of Trade for such order. They shall 
make the application within the time prescribed by the Tramways 
Act, 1870, for the making of applications to the Board of Trade 
for provisional orders, They shall also deposit at the office of the 
Board of Trade with the application copies of the Gazelée and, 
newspaper containing such notice, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue dela Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.-~—Messrs. Geroip and Co,, Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wititmer and Rogers News Company, 
31, Beekman-street. 








fO CORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accoipanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be Yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, 07 contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
geod faith. No notice whatever will be taken of anonymous 
communications. 

N. A.—It is quite tine enough to draw conclusions concerning the sinking of a 
Turkish monitor when we know how she was sunk. For the rest, there is 
nothing new in your suggestions, 

WorkinG Encinerr.—Averything depends on the construction of the pump. 


If that is properly made you can run it at 60 strokes per minute with 
safety. Speaking broadly, however, we should say that if you attempt to 
run an ordinary air pump at that speed against a 10ft. head you will break 


down the pump or the rods. 

Brass Finisner.—-You will find a small pressure engine more economical 
than a small turb-ne, but it is impossible to say how much more, as the 
eficuncy will vary with the excellence of the turbine or engine [you 
use. You must not forget to include the cost of fitting up, which may be 
considerably in favour of either one or the other, according to circumstances. 





SINKING BRIDGE CYLINDERS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your correspondents oblige me with the name of firms 
who make machinery for excavating bridge cylinders ? Arcus, 

Dudley, May 17th. 

CEMENT FOR CLOTH. 
(To the Bditer of The Engineer.) 

S1r,—Can any correspondent kindly name a cement which will secure 
cloth strips to woed laths, so that they cannot be washed off with warm 
water ? J. P. H. 

London, May 17th. 





STEAM ON TRAMWAYS. 
(To the Bditor of The Engineer.) 

Sir,—In your paper of last week you have an excellent article on 
Mr. Rowan’s pamphlet, which describes his principle of tramway engine. 
You point out that the condenser is not certain to be satisfactory on 
account of the tube surface required, but there is one feature I think you 
have overlooked, viz., that as Mr. Rowan proposes to ascend a gradient 
of 1 in 20, he will require at least five times more condensing power for 
this purpose than when running upon a level, and the draught must be 
increased for this purpose in a like proportion. Whence comes this blast ? 

Perhaps Mr. Rowan will tell us where he has worked on a gradient of 
1 in 20, and with what result; but if he has not already done so, I am 
quite sure the directors of the Edinburgh Tramway Company will give 
him the same facilities for doing so which they have already extended 
to me. 

Mr. Rowan, in the pamphlet, states that there was an engine of mine 
at Philadelphia, and draws a comparison between this and one of Danish 
manufacture. In this he is inaccurate, as I have not sent an engine to 
America, and have no intention of doing so. Hy. Huoues, 

Faleon Works, Loughborough, May 16th. 





SUBSCRIPTIONS. 

BE ENGINEER can be had, by order, from any newsagent in town or country. 

at the various railway stations ; or it can, if preferred, be supplied direct 

Srom the office, on the following terms (paid in advance) :— 

Half-yearly including dou/ile number) .. £0 lds. 6d. 
Yearly (including two double numbers). £1 9s. Od, 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue ENGINEER is registered for transmission abroad. 

Cloth Cases fur binding Tur Exot : Volume, price 2s. 6d. each. 

The following Volumes of Tne Exarxrer can be had, price 18s. each—Vols 
8, 5, 10, 14, 21, 24, 25, 26, 88, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tuk ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Ital. , Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania. Turkey, 
United States, West Coast of Africa, West Indies, China via South- 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s, Chili, Borneo, and Java, £2 5a, 


ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with alt practical re- 
gularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INsERTED UNLESS DeLiveRED BEFORE SIx O'CLOCK oN 

nURSDAY E.venrne ix Fach Week. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tur ENGinegr, 168, Strand, 














MEETINGS NEXT WEEE. 

Tue Institution or Crvit Encingrrs.—Tuesday, May 22nd, at 8 p.m.; 
No meeting, it being Whit Tuesday. 

Civit AND MrcuanicaL Exorxeers’ Society.—Thursday, May 24th: 
Paper by Mr. Charles H. Rew “ On Llandudno Promenade Pier,” 
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CONTINUOUS BRAKES. 

THE paper on “Continuous Brakes for Railways,” read 
by Captain Tyler before the Society of Arts on the 2nd 
inst., is far too important a contribution to the literature 
of the subject to be suffered by us to into oblivion 
without a word of comment. Captain Tyler handled con- 
tinuous brakes in a novel way. He began, it will be 
remembered—vide Tar Encinerr for May 4, page 304— 
by stating that he had had certain offers made him by Mr. 
Westinghouse, and that the principal object he had in viewin 
bringing the subject before the Society of Arts was to elicit 
information which would or would not prove that a better 
brake than the Westinghouse air brake existed. It is 
probable that in this matter Captain Tyler cannot be quite 





impartial, No doubt he believes that the automatic air | 


brake is the best of the kind, and if it is not, he would 
regret to find that his faith had been misplaced. But 
Captain Tyler made no secret of his position. He was, on 
the contrary, exceedingly frank in his admissions; and we 
can very well understand that whatever his faith may be, 
he is quite willing to exercise due caution before taking an 
important step. It is not too much to assume that on the 
result of the discussion which took place on Tuesday even- 
ing, and which will be resumed to-night, Captain Tyler’s 
future movements will in a great measure depend. His 
paper may, in a word, be looked on asa challenge ; and 
although it would not be right to assume that the verdict of 
the Society of Arts must be taken as final, it is certainly not 
too much to suppose that everything that can be urged by 
rival inventors against the Westinghouse brake will be 
urged. Here, again, we are brought face to face with the 
fact that, with few exceptions, all those who took part in 
the debate were more or less interested in particular forms 
of continuous brakes. The vacuum, and Heberlein, Clark’s, 
and Barker’s were all represented, while the utterances of 
those who ostensibly have no special interest in brakes were 
more remarkable for the evidence which they afford of the 
inability of the speakers to deal ably with the questions 
raised than for anything else. We have no interest 
whatever in any brake; and every brake which has 
attained any popularity has been illustrated and 
described in this journal. We have been present at almost 
every trial of a brake that has taken place in Great 
Britain. We published tables of the results of the Govern- 
ment experiments of 1875, which are practically identical 
with those prepared by the engineers under whose auspices 
the trials in question were carried out. We also gave a 
tabular statement of the scarcely less important experi- 
ments made in December, 1876, on the North British 
Railway, and the accuracy of our figures has never been 
questioned. 


Approaching the subject then without any preconceived 
notions, and in full ion of the facts, we at once 
arrive at the conclusion that it is useless to say anything 
about continuous brakes’ that is not based on sound 
and reliable information. There are hundreds of opinions 
to be examined, but the moment that we find that any 
one of these opinions rests on an idea or a sentiment, and 
is not supported by a fact, we may dismiss it as unworthy 
of further consideration. As we proceed, we find that 
there are many brakes which exist only as models or 
drawings,and which the inventors believe, very naturally, to 
be the best brakes possible. This may or may not be 
the case, but until evidence is adduced to prove that such 
inventions are really excellent, it is unnecessary to trouble 
ourselves about them in connection with Captain Tyler’s 
paper. There are in existence five great systems of con- 
tinuous brakes, every one of which has been actually used 
on railways, and about which a considerable amount of 
information of fa very practical character is available. 
These systems are, Clark’s chain brake; the Heberlein 
brake, which is very similar to Clark’s in the principle of 
its action; the Barker hydraulic brake, the vacuum brake, 
and the Westinghouse brake. There are besides two other 
brakes—Fay’s, which can hardly be called a continuous 
brake, and the Steel-M‘Innes brake, which has been little 
used in this country, at all events. Now, if we proceed to 
consider the relative merits and demerits of these brakes 
on the basis of opinion, it will be simply impossible to 
arrive at any conclusion which will not also be an 
opinion. If, on the contrary, we proceed to deal 
with them on the basis of the facts which are at hand 
for our purpose, it is ible at once to arrive at 
a conclusion, the accuracy of which can only be confuted 
by arguments which must be grounded on the assumption 
that the available evidence is itself unsound, and not 
trustworthy. It may be argued that the information we 
possess is too limited to enable us to arrive at sound con- 
clusions. For the moment we may admit that this point is 
worth consideration ; but, on the other hand, if it is good 
as regards one of the brakes we have named it is good 
against all, and it amounts to the proposition that enough 
is not known yet to enable Captain Tyler’s question to be 
auswered—that, in a word, in the present state of the 
brake question no one can say asa fact that any one brake 
is better or worse than any other brake, which appears to 
us to be absurd. However, be this as it may, we hold 
that we are perfectly justified in estimating the relative 
merits of continuous brakes on the evidence we have laid 
from time to time before our readers; and every impartial 
observer of the controversy will, we venture to say, agree 
with us. These facts are abundant enough to enable the 
engineering world to arrive at far sounder deductions than 
can possibly be drawn from the comparison of the various 
opinions expressed by men more or less interested in par- 
ticular forms of brake. Three systems of continuous 
brakes have been used on railways for years. These are 
Clark’s chain brake, the Westinghouse automatic brake, 
and the vacuum brake. They have been used so 
extensively, and under so many varying conditions of 
weather, speed, and traffic, that it may be taken as proved 
that they are one and all suitable for general service. ‘That is 
to say, the conditions of their efficient working are not 
incompatible with the conduct of railway traffic; and any 
one of them may be applied with safety to railway trains, 
while they may all be relied on to discharge their func- 
tious with certainty to the best of their ability. It is cer- 
tain, therefore, that the argument to the effect that any one 
of these three systems is unfit for use on a railway is worth- 
less in the face of the fact that they have all been tried, 
and used, and are now in use. So far, we may assume that 
they are all equal. As regards Barker's brake, illustrated 
in our last impression, we cannot speak with equal confi- 
dence, simply because the am agri had with this new 
brake is not co-extensive with that concerning the other 
systems we have named, As the Heberlein brake, 
we cannot say much from personal knowledge. We under- 
stand, however, that it has been used to such an extent on 
the Continent that it may be taken for ted that it is 
applicable to the general conditions of railway traffic. The 
next point for consideration is the relative expense of appt. ; 
ing and maintaining the brakes we have named. On this 





pei. unfortunately, very little reliable information exists. 
utso far as we can learn, the difference is so small that it 
has not much influence with railway companies. It may be, 
however, that our information on this difficult question is 
not quite accurate ; and this being the case, we shall not 
discuss the point at all. The last question for consideration 
is the relative efficiency of the brakes with which we are 
dealing, and efficiency varies, in our opinion, in the inverse 
ratio of the distance run by a train after the brake has 
been applied. It so happens that both the Clark and the 
vacuum brake have been tested against the Westinghouse 
automatic brake, and the result is too well known to 
require to be repeated here in detail. At Newark the 
automatic brake made quicker stops than any other inven- 
tion tried. On the North British line the automatic was 
tested against the vacuum brake, and there again it made 
quicker stops. These are facts, and using them as the only 
information available, the deduction which must be drawn 
is obvious. To recapitulate, Clark’s, the vacuum, and the 
Westinghouse brakes are all suitable for railway purposes, 
and of the three the Westinghouse brake is the most 
efficient. Thus far we can go on direct evidence; 
beyond this point we enter into the region of opinion and 
conjecture. 

Both were very fully represented at the Society of Arts 
on Tuesday evening. We shall not mention names, pre- 
ferring to let the statements to which we are about to refer 
stand on their own merits. It will be remembered that: 
Captain Tyler laid down certain conditions which a brake 
should fulfil, and then gave examples to prove the accu- 
racy of his statements. He pointed out, among other 
things, that whereas at Heeley the presence of the auto- 
matic brake rendered a very grave accident quite harm- 
less, in its absence a similar catastrophe at Morpeth resulted 
in the loss of five lives. One speaker disagreed with this 
conclusion, and asserted that a continuous brake would 
have done no good at Morpeth, because the engine, after 
running 84 yards, upset, and the carriages then ran into it 
and into one another. Now it appears that the speed of 
the train was but twenty-five or twenty-six miles an hour 
at the time. During the Newark trials a train fitted with 
the automatic brake, and running at fifty-two miles an 
hour, was stopped in 840ft. The distances run by trains 
before stopping, other things being equal, are as the squares 
of the speeds. The ae. train was running at, say, 
one-half the velocity of the Newark train ; it might con- 
sequently have been stopped in one-fourth of the distance 
—viz., 210ft., or 70 yards. But, as we have seen, the 
engine actually ran 84 yards, so that it would not have 
stopped until after the train had come to a stand, and con- 
sequently the carriages could not have run intoit. Under 
the circumstances, we think it will be admitted that 
Captain Tyler’s conclusions are sound, while the argu- 
ment against the use of a continuous brake which 
we have quoted was not. The speaker’s line of rea- 
soning affords a very excellent illustration of the 
worthlessness of opinions which are opposed to the 
evidence of facts. Another speaker stated, coolly and 
deliberately, that the application of the automatic brake 
* produced a tremendous shock on the front of the train ; 
it also very much strained the rolling stock and appliances 
of the brake.” Here we have another instance of the value 
of groundless opinions. If the speaker had ever travelled 
in a train fitted with the automatic brake he would have 
known that there is no shock whatever caused in the 
way he asserted. It would be possible to prove that there 
is none on mechanical principles, but it is unnecessary, a 
far readier proof being supplied by an experiment which 
may be made at any moment for a few pence—the cost of 
a ticket on the District Railway. Again, the same gentle- 
man argued that as the vacuum brake was worked by a 
vacuum, its action must be elastic, whereas that of the 
automatic brake could not be elastic, because compressed 
air was used! There was much more of this kind of 
thing which we need not repeat. It is from such materials 
apparently that Captain Tyler will have to draw his deduc- 
tions concerning the relative merits of brakes ; and we can 
almost imagine that he regrets the course which he has 
taken in appealing to a public tribunal which has so far 
manifested a far greater preference for opinions than for 
facts. 

We would not have it thought that we totally deprecate 
the expression of opinions concerning the relative value of 
various systems of brakes; far from it, There is a sphere 
in which opinion must be useful, as well as one where it 
can have no place. For example, railway men are to be 
found who refuse to estimate the efficiency of a brake in 
terms of its promptitude. The position and experience of 
these gentlemen entitle them toa hearing; but it is certain 
that if we accept every opinion as sound, and proceed to 
weigh the merits of tore in such a balance, we shall 
never arrive at any conclusion whatever; and in ten or 
twenty years the railway engineers of Great Britain will 
be no nearer definite action than they arenow. There are 
no means of knowing anything about brakes save experi- 
ment. The whole subject long since left the region of theory 
for that of practice ; and the sketching out of fancy merits 
and defects is mere waste of time. Most men who can brin 
clear minds and clear brains to bear on the subject wi 
assert that no brake is entitled to consideration which 
cannot be made to work under the ordinary conditions of 
traffic; that this point must first be decided, and that 
having been decided, then the best brake is that which 
stops a train in the shortest distance. If the discussion 
to-night is to be of any practical value, it should be devoted 
to proving that the Westinghouse brake is not suitable to 
the requirements of railway companies, either because it 
costs too much, or wears out too quickly, or for some other 
reason; and that that brake is not the best which will stop 
a train in the shortest distance. Unless this can be done, 
it appears to us that the position of the automatic brake is 
impregnable. At least, that is what we gather from the 
= which from time to time we have placed before our 

ers, 


RAILWAY EXTENSION IN CEYLON, 
We have in several previous articles referred to the 
progress made in the development of the railway system 
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in the island of Ceylon, and our last notice published the 

fact that the surveys just trode ve | for the 
main extension had disapproved x: Mr. Hutton 
Gregory, the Consulting Engineer for the Colonies, on the 
ground, as we have since heard, that the number of five 
chain curves proposed on such severe gradients as 1 in 44 
rendered it hopeless to expect that such a line could be 
economically worked. Since then, however, the Indian 
famine has caused so many to emigrate from India to 
Ceylon in search of employment, that the authorities of 
the island find themselves face to face with a great and 
serious difficulty, as the labour force is far in excess of the 
requirements of the local labour market. In this crisis 
Lord Carnarvon, the Secretary of State for the Colonies, 
has, with laudable intention, decided that the smaller ex- 
tension from Kandy to Matalé, a line about 17} miles in 
l , Shall be at once commenced under the supervision 
of Government, so as to afford work to these otherwise 
destitute coolies ; the value of the work so performed to 
be hereafter deducted from payments to contractors. Mr. 
Gregory and Mr. Farrer, which latter gentleman prepared 
the surveys for this extension, are now actively engaged 
on the preparation of the detailed plans and specifications 
upon whi the Crown nts can advertise for tenders. 
These, it is expected, will completed in about a month 
from this date, and notices will then be issued calling for 
tenders from parties at home and in India. We think it 
desirable to give publicity to this, as there will doubtless 
be many contractors to whom local specialities are novel, 
and who may be desirous, in advance, of making them- 
selves acquainted with them before preparing their 
tenders. 

We are given to understand that this line will be about 
17 miles 35 chains in length, and that the works throughout 
will be of a very heavy character,as is shown by the fact that 
the engineer's estimate amounts to no less than £330,000, or 
an average per mile of but little less than £20,000. The 
line se alae the present station at Kandy, and some of 
the heaviest work involved will be on the first section 
thence into the opencountry. The ruling gradients will be 
1 in 44, 1 in 50, and 1 in 66. We learn that the consult- 
ing engineer proposed an alteration of this first section so 
as to reduce its gradient to 1 in 50, or less ; but that the 
heavy tunnelling involved would occasion such great extra 
expense that it has eventually been decided by him to 
nthe to the original design. Heavy rock cuttings, with 

high embankments and one, at least, large bridge, will 
have to be dealt with, and altogether the execution of the 
work will necessitate operations of a magnitude rarely 
met with in the construction of railways at home. As 
before mentioned, the surplus labour now in the colony is at 
once to be utilised on the commencement of the earth- 
works. 

The other extensions are undergoing complete resurvey. 
As we mentioned in our last was probable, Mr. M‘Nair, 
under whose supervision the original surveys were made, 
bas resigned his appointment, and one or two other minor 
changes have occurred in the staff. Mr. Mosse, the 
Director-General of Railways and Head of the Public 
Works Department in Ceylon, has recently sent in a 
report called for from him by the local Government as to 
the result of his inspection of the proposed line, and he 
has made therein several suggestions for its improvement. 
We are informed Mr. Gregory considers these suggestions 
as pertinent and useful, and that the authorities have 
ordered them to be worked upon. If Mr. Mosse’s antici- 
pations are realised, another five months may see the plans 
of the improved line in the hands of the consulting engineer 
and active steps taken towards the commencement of work 
upon them. From Mr. Mosse’s able report we extract a few 
particulars which illustrate the heavy work tobeencountered 
on these further extensions. The main objection, as we 
have stated, raised to Mr. M‘Nair’s design was the large 
number of five chain curves employed. Mr. Mosse has 
directed his attention to the avoidance of these, but finds 
it impossible to effect any improvement without resorting 
to a steeper gradient than the ruling one employed of 1 in 
44. This he proposes to increase to 1 in 40, and thus 
hopes to avoid, except in very special cases, any sharper 
curve than 6°37 chains. 

~ The report gives a table of the gradients proposed for 
the first section from Nawalapitya to Kuda-Oya Gap, and, 
as illustrating the character of the . ork to be expected, 
we here insert it:— Nawalapitya to 1 mile 1 chain, various, 
falling generally ; 1 mile 1 chain to 5 miles 68 chains, 
rising 1 in 44; 5 miles 68 chains to 6 miles 6 chains, rising 
1 in 108; 6 miles 6 chains to 6 miles 50 chains, rising 1 in 
44. Pallgalla ing station to 6 miles 66 chains, jevel 3 
6 miles 66 chains to 13 miles 72 chains, rising 1 in 44; 
13 miles 72 chains to 14 miles 4 chains, rising 1 in 99; 
14 miles 4 chains to 20 miles 40 chains, rising 1 in 44 ; 
20 miles 40 chains to 20 miles 51 chains, rising 1 in 132; 
20 miles 51 chains to Kuda-Oya station, level. The 
elevation which will be reached at the  Nanu-Oya 
station will be 5300ft. above sea level. Mr. Mosse hopes 
that the improvements he has suggested will effect a 
saving on the original estimate of about £4000 per mile, 
and, if his anticipations are realised, the new estimate 
will stand at about £22,000 per mile. But so convinced 
are Ceylon residents of the absolute necessity of this work, 
that we see it advocated in the Ceylon Observer that even 
should the cost reach £30,000 per mile the work should be 
roceeded with. The proprietors of coffee estates who are 
interested have voluntarily consented to the imposition of 
any export duty on coffee which may prove nece to 
make up any deficiency of profits below that required to 
peayer for interest and the sinking fund for paying off 
cost, and such voluntary taxation proves how much in 


earnest yc? aya: are as to their requirements in this 
L. e main line, from Colombo to Kandy, has 
roved one of the most successful on record. It will ere 


ong have entirely cleared its original expense, and we 
learn that its receipts during the last quarter were 
£30,000 in excess of those earned during the correspond- 
ing quarter of 1876. With such a guarantee for success 
there is no doubt of the early commencement of these 
further works, and intending tenderers will do well to 





apply themselves to the immediate consideration of the 
question. 





THE DON VALLEY SEWAGE, 

In various directions it is beginning to be recognised that the 
question of sewage, as well as that of water supply, had better 
be dealt with by combinations of local authorities, rather than 
that each town or village should be left to project and carry out 
ascheme of its own. Agitation to this end is now going on— 
using the phrase in a certain sense only—in and near Birming- 
ham, and also in the Sheffield district. It is chiefly with the 
latter that we at present purpose to deal, inasmuch as it seems 
to us to present a ready and natural solution of a difficulty which 
is not incidental to that particular locality alone. Generally 
speaking it may be said that wherever nature has provided a 
watershed along a valley, or a series of vales with easy gradients 
to the sea, so also may art follow the same gradients in order to 
get rid of town drainage and sewage. The same will also hold 
good with respect to systems of water supply, and sooner or later 
we may assume that no town or city on the course of any river 
will be allowed to appropriate its watershed, or any part of it, 
without the requirements of the other towns on its banks being 
duly considered. The Don Valley, which occupies a large section 
of the southern division of the West Riding, is a case in point, 
and is at the present time the subject of a general suggestion of 
this kind—a suggestion brought forward by one of the leading 
members of the Sheffield Town Council. This gentleman pro- 
poses that Sheffield, Rotherham, Mexborough, Doncaster, and 
the other leading places along the banks of the Don, as well as 
Chesterfield and Barnsley, which are situate on rivers falling into 
the Don, shall unite in carrying their sewage down to Thome 
Waste, a huge area of some 10,000 acres of bog, lying in the 
Lincolnshire flats between the Trent and the Humber. The 
projector of this scheme estimates the cost of carrying it 
out at something under £400,000, and is sanguine that it 
is practically from an engineering point of view. The chief 
objection to the idea is that Rawmarsh and some few of 
the other towns and districts below Sheffield have already 
entered into sewage schemes, and would not therefore be willing 
to fall in with the new proposal. It is palpable, nevertheless, 
that Sheffield must do something, and that before long, inas- 
much as its sewage now falls into the Don, which supplies the 
drinking water for many of the lower centres of population, and 
by this means is rendered absolutely noxious during the summer 
months when its volume is small. At all events, the pro- 
posal is not so chimerical as would appear at first sight, and is 
deserving of careful consideration. 


FOREIGN COMPETITION. 

THE manipulators of metals as well as the coalmasters have 
cause to complain of the style in which unionist leaders treat 
foreign competition. No one is a greater offender than the 
member for Stafford. Mr. Macdonald should, however, more 
carefully inform himself upon the question before he recommends 
the many thousands of workmen who look to him for advice 
wholly to disregard the plea as “a bogey,” invented by employers 
to frighten operatives into terms otherwise insupportable. 
Our Staffordshire correspondent mentions this week that rolled 
girders are being delivered in Birmingham from Belgian mills at 
£7 15s. per ton; and it is notorious that the same country is 
taking orders which would have come to England for steel rails, 
for strip iron, for nail rods, and the like. Hardly a mail reaches 
Sheffield and Birmingham from the antipodes which does not 
testify to the keenness of the competition of American manufac- 
turers. An instance is mentioned in Birmingham in which a 
mercantile firm in that town, largely engaged in the Australian 
trade, who formerly bought wholly in this country, now purchases 
ever £30,000 worth of United States hardwares yearly. This they 
are compelled to do if they are to keep their antipodian connec- 
tion. In the same distant market Canadian screws are competing 
with those of Birmingham. Throughout South America German 
and Belgian hardwares are in growing request, whilst by the same 
countries and by France depdts are being opened in our own 
English centres. Even the bits and spurs, at one time made 
almost exclusively at Walsall, are being, it is feared, fast super- 
seded in South America by the Belgian goods of the same 
class, Ironmasters claim help from the coalmasters to meet in 
their turn the demands of their customers for lower quotations, 
thereby to assist them to reduce those manufacturing costs which 
must be brought down if the competition is to be met. It is no 
answer to the case that we are just able, by quoting prices which 
yield no profit, to snatch an order or two for iron for American 
use from United States ironmasters. Mr. Macdonald and the 
rest would be serving their constituents much more effectually 
by counselling such a course of action as will bring more work, 
and not less, to the pits, the mills, and the factories. 


COAL AND WATER BELOW LONDON, 


Mvcu has been said and written of late concerning the deep 
boring now being made by Messrs. Meux and Co. at the south- 
east corner of the Tottenham-court-road, in search for pure water. 
The undertaking has been watched with very great interest, as 
by many it was hoped that the experiment might solve the pro- 
blem of the water supply of the metropolis, or at least the pro- 
vision of such a quantity of water that the river supply will no 
longer be needed. This supply it was hoped would be found in 
the greensand formations, and at a depth of a little over 1000ft. 
water was obtained, although not in large quantity or under 
sufficient head to cause it to rise to the surface. It is, 
however, thought that a good supply would be obtained from 
wells sunk in these formations by dropping the pumps low enough 
to get an increased effective head. Messrs. Meux expect to obtain 
from their well sufficient for their daily requirements, viz., about 
5000 barrels per day. The interest, however, which surrounded 
this boring, and which naturally attaches to a work that as well 
as being of scientific importance possessed its phase of attrac- 
tion for every metropolitan resident, is now enhanced by the 
probability that it may settle another question of equal interest, 
and at least equal in importance, to that of finding a new water 
supply. It will be remembered thatin this boring, the London clay, 
chalk, upper greensand and gault, were all passed through, in their 
generally understood order, and that water was found at 1001ft. 
The lower greensand was next entered, and after the boring 
had reached a depth of from about 1063ft., the boring tool came 
upon some soft material, through 3ft. of which it passed in about 
half an hour. At a depth of 1070ft. harder material was again 
struck, the nature of which was not at first obvious, but it was 
evident that a great change had occurred in the strata, both 
physical and lithological, for the cores brought up by the 
Diamond Company’s boring tubes afford the best possible 
evidence of the nature of the material passed through, if that 
material is not in too disintegrated a condition or of too plastic 
a nature easily soluble by running water, in which case it will be 
washed up by the water passed down the boring tube to clear 
its way. Ata depth of 1073ft. a core of the harder material was 
brought up and submitted to Mr. Robert Etheredge, F.R.S, 





who has given much attention to this boring during its progress. 
This and a further length of nearly 70ft. of core was examined 
by him, but the organic remains were so scanty and indefinite 
that he was unable to form any opinion of the age of 
the stratum, which had proved to consist of mottled red 
and green argillaceous and micaceous shales having a dip of 
30 deg., which indicates that the strata lying below the cretaceous 
rocks take a complete change in their direction and position, 
These red strata have since afforded Mr. Etheridge conclu- 
sive paleontological evidence as to their stratigraphical position, 
and he has unhesitatingly pronounced them to be of palzozoic 
age, and of the continental type of Devonian rocks contain- 
ing the molluscan fauna of that period. The results so far 
obtained by this boring confirm to a flattering extent the 
theoretical geological views of Professor Prestwich, and 
lend much force to the views of Mr. R. Godwin-Austin 
with reference to the probability of the existence of the 
coal measures beneath the south-east of England. Passing 
into the Devonian rocks at the depth given, rocks which 
are below the coal measures, would, at first sight at least, strongly 
suggest that coal has not been yet found in the south, simply 
because the borings have been unfortunately placed, but, though 
the coal measures of Belgium and the North of France closely 
corréspond with the South Wales and Somerset coal-fields, it is 
quite possible that in the south-east geological valley, the coal- 
forming materials were carried away by the agents that pre- 
pared the bed for the cretaceous formations. The remarkable 
discovery, however, at Messrs. Meux’s tends to overthrow this 
idea, by suggesting the probability of small coal basins, and the 
progress of the boring of several other wells in and round 
London will now be watched with more than doubled interest. 








THE NEW GERMAN PATENT LAW. 


In a recent number we briefly announced the passing of the 
new German Imperial Patent Law, which will come into force on 
the Ist of July, 1877. This new law puts an end to the dis- 
order concerning patents in Germany that has existed until now, 
at the present time there being twenty-one different States 
granting patents of their own. These will be all embraced by 
one law after the Ist of July. In our next impression we shall 
give the full text of the new law, of which the following is a 
short analysis: ~Pharmaceutical compounds, medicines, alimen- 
tary preparations, and chemical products cannot be patented 
under the new law; processes, however, by which these articles 
are obtained can be patented. An invention must be novel, and 
not have been introduced to the public so that another person 
can imitate the same. Imported inventions are not patentable; 
that is to say, patents for such will only be granted to their real 
inventors. It will be unlawful to manufacture a patent article, 
to import the same from another country, or even to use without 
permission a patented machine, tool, apparatus, or process. Any 
one having an invention in use at the time of application for a 
patent cannot be prevented from continuing to use the same. A 
patent will last fifteen years; the taxes payable will be 50 marks 
—£2 10s.—for the first year, 50 marks— £2 10s.—for the second, 
100 marks—£5—for the third, and so on with an addition of 50 
marks each year. Thus a fifteen years’ patent will cost 5300 
marks—£265. Patents of addition are to be granted at a cost 
of 50 marks. The taxes may be paid three months after date 
Patent rights may be withdrawn by the Government after three 
years if the invention has not been carried into operation to a 
proper extent, or if the inventor has not taken the necessary 
steps to carry the patent into effect; if he refuses licenses to 
others who offer a fair royalty, and it is advisable for the public 
good to grant such licenses. Any one having obtained a patent 
for improvements on a patented article, and wanting a license 
from the first inventor, will be obliged to give the latter a license 
for his improvements. Foreigners must empower a German 
citizen to make their applications. The applications will be exa- 
mined by the Patent Commissioners and experts appointed for 
this purpose. An appeal is provided for in case of refusal to the 
special Commissioner, and from him to the Imperial Court at 
Leipsic. In the case of poor inventors the payment of taxes will 
be postponed for two years, or altogether remitted. Specifica- 
tions and drawings are to be open for inspection immediately 
after the application. After a patent is granted a short specifi- 
cation of the same will be published in the Patent Journal. 
Before the lapse of a patent notice will be given to the inventor, 
and a proper time allowed him to fulfil the requirements of the 
law. Infringement of patent rights is to be punished with a fine 
up to 10,000 marks—£500—or imprisonment not exceeding one 
year. Marking articles as patented which are not so will be 
punishable with a fine of 150 marks—-£7 10s. At the publica- 
tion of the invention, any one thinking he has a prior right may 
enter an opposition, which is then examined in the presence of 
those concerned. Existing German patents may be transferred 
to the Empire, but cannot be prolonged. * 








LITERATURE. 


Treatise on the Mechanical Theory of Heat and its Applications to 
the Steam Engine, &c. By R.S. McCuitocn, C.E., Professor 
of Mechanics in Washington and Lee University, Lexington, 
Va. New York: D. Von Nostrand; London: Triibner and 
Co. 8vo. 

Tue subject of this work is one which has become increasing] 

popular in proportion as it has been studied by the appli- 

cation of the sciences of mechanics and numbers. Tike 
several other branches of science, it has become more 
interesting, and of wider importance, as the cobwebs of 
unsupported speculation have been removed under the 
light of experimentally ascertained facts. It is true that 
much of what we now know of the nature of heat, as far 
as its analogy to light is concerned, was dimly foreseen 
by some ancient writers; but, as the author of this work 
observes, imaginations are of no value, and of little merit, 
so long as they remain barren of positive results. The 
first chapter of this work is a brief historical sketch, which 
places before the reader the names and the nature of the 
work and claims of those to whom we are chiefly indebted 
for the development of our knowledge on this subject, as 
we now understand it. Commencing with a reference to 
the celebrated “Traité de la Lumiére,” in which Huygens 
in 1690, published his demonstrations of reflexion an 

refraction, regarded as phenomena of wave prepeatie 
and commenting on the Newtonian hypothesis that light 
and heat are matter, one which obstructed the progress of 
knowledge for more than a century, the author passes on 
to the work of Young and Fresnel, laying much stress on 
the claims of the latter. The remainder of the chapter, 
and the larger part of it, is chiefly occupied by the result 
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of the work of those who originated and developed the 
mechanical theory of heat — Rumford, Seguin, Mayer, 
Colding, and Joule, of course, occupying most attention. 
A spirit of fairness characterises this chapter, in which, 
while giving full credit to Rumford, Mayer, and others, 
Joule is accredited with the merit of having caused the 
true theory of heat to meet with general reception. Perhaps 
a little too much is claimed for Huygens and Fresnel, for 
while admitting the splendid achievements of both, it must 
be remembered that until Rumford’s experiments upon 
the mechanical equivalence of heat, his practical and indis- 
eae oA. gna” by measurement, their work and discoveries 
remained so far in the condition of hypotheses, that they 
could be and were received by some and rejected by other 
equally eminent men. The proof of actual measurement 
by mechanical means was necessary to remove the possi- 
bility of the existence of difference of opinion in equally 
competent minds, and for this proof we are most indebted 
to Rumford and Joule. The experiments of Hirn are not 
forgotten in this chapter, full reference being given to his 
determination of the quantity of work done by heat, the 
inverse of the problem solved by Joule, and which he 
determined, by a series of experiments, with 100-horse 
power engines. By these experiments it was proved that 
the efficiency of the Woolf engine was as much as from 
one-eighth to one-seventh, or about double that obtainable 
according to the calculations of Regnault, which led him 
to believe the steam engine a more wasteful machine 
than it really is. The apparent difference between 
Regnault’s conclusions and actual measurement was 
removed by Rankine, who explained it in 1849 by 
showing that a certain quantity of work was done 
by the steam which had given up heat by conden- 
sation in the cylinder. For the purpose of demonstrating 
this Hirh had glass plates let into a pipe attached to 
engines working with a pressure of 75 1b. per square inch, 
by which he was enabled to see the steam, which was 
transparent at 307 deg., became clouded with liquid vesicles 
during expansion. 

It should be here said that Mr. McCulloch’s book is an 
advanced scientific treatise designed principally for the use 
of students, and without any pretence to being a popular 
treatise. To be able to appreciate the mass of information, 
the unbroken chain in which the many different parts of 
the subject form appropriately arranged links, and the 
deductions from these, the reader must possess at 
least an elementary knowledge of the calculus and of 
analytical geometry. To enable the student to make 
intelligent progress in the study of the mechanical theory 
and equivalence of heat, it is, of course, necessary that he 
should well understand the fundamental laws of mechanics, 
and for this purpose the second and third chapters of the 
work before us deal with dynamics in order that a proper 
conception may be formed of the ideas conveyed by the 
terms, “ work—energy—potential and kinetic—force— 
conservation and dissipation of energy—transformation of 
energy, &c. &c., particularly in their thermal applications.” 
Littie need be said of these twochapters. As brief exposi- 
tions of abstract dynamics they are lucid and careful, but 
in some instances they are too brief to be of any service to 
the student, and this is particularly noticeable with refer- 
ence to the “work of heat” and “work of expansion,” 
which are without sufficient explanation, and are dealt 
with in about one and a-half page. Chapter IV. is 
devoted to a discussion of the general laws of heat and 
thermodynamics, and Chapter V. deals with “airs and 
vapours,” and presents able examinations of the experi- 
ments and laws of Gay Lussac, Marriotte, and Rankine, 
of the influence of temperature upon compressibility, 
expansion of vapours. In the three succeeding chapters, 
the most recent interpretations of the known phenomena of 


heat are examined and applied under the heads of “ Internal | boo 


Energy,” “ Air Engines,” and “Thermal Laws” respectively. 
Part LI. of the work deals with “ applications,” the first and 
second chapters of this part. Nos. 1X. and X. form a care- 
fully-considered digest of most of the laws relating to steam 
and vapours as bearing upon thermodynamic questions. 
“ Steam engines, their defects and improvements” are the 
subjects of the XIth chapter, and Chapter XII. consists 
of miscellaneous applications. Want of space prevents 
our reference at any length to the former of these two 
chapters, or at all to the last. There are some expressions, 
however, which show that the author has not sufficiently 
considered his eleventh chapterto make it of service to either 
engineer or student. For instance, under the head of 
“ Defective Expansion,” the author says that “ incomplete 
expansion is one of the principal defects of steam engines,” 
and “the table of Clausius shows that between the tem- 
peratures of 150 deg. and 50 deg. C. the expansion of 
saturated steam is 25°7, or nearly twenty-six times its 
original volume. For such dilatation cylinders of enor- 
mous size would be requisite.” The latter sentence is 
ss the only one which suggests that there would 
any difficulty in what the author terms complete ex- 
pansion, and it is disappointing in such a work to find no 
mention of the principal difficulty to such ranges of expan- 
sion—namely, that very reduction of temperature which 
he has mentioned, or the refrigeration due to expansion, a 
question which could not be left out of sight with pro- 
riety unless some perfectly non-conducting material had 
Seen found in which to conduct such expansion without 
positive loss. Again, when considering the use of super- 
heated steam, the author, in common with many other 
writers on the subject, observes, “the chute de chaleur 
or difference (r 7°) upon which the duty of an engine de- 
nds cannot, therefore, be much increased by making the 
iler hotter,” z.c., because a pressure of ten atmospheres 
with a corresponding temperature of 180deg. C. “cannot 
be much exceeded without danger of explosion.” It would, 
no doubt, occur to most engineers that if the duty of 
an engine depended alone on the range of tempera- 
ture in the cylinder, that the difficulty of — 
sufficiently strong boilers would soon be overcome. Wi 
a perfect ideal engine the chute dechalewr would undoubtedly 
be a measure of its efficiency, but in considering the appli- 
cations of thermodynamics to practical engines, the reader 
might have expected that some inquiry would have been 





made into the economical limit to this range of tempera- 
ture and the conditions which determine that limit. It 
may be said that this question is somewhat apart from the 
object of this work; but as ry applications are con- 
sidered, it seems to us that this important practical ques- 
tion should have been discussed. 

In this work Watt is of necessity very frequently 
referred to, and full justice is done to the magnificent 
results of his inventions and work, but why the author 
should have designated him Sir James Watt is unexplained. 
This title was offered to Watt a few years before his death, 
but, although pleased with the kindness, he declined to 
accept it, a decision which, if he had lived now, he would 
perhaps have arrived at without even consulting his sons 
on the matter, as he thendid. It is also somewhat curious 
in a work of this kind, in which only ascertained fact is 
dealt with, to find the author, both in his preface and his 
conclusion, writing about the docile acceptance of a faith, 
and commenting on “human perversity which seems to 
incline some to prefer the Arctic scepticism of negation to 
the genial warmth of Christian faith,” in a manner which, 
in such a work, seems at least out of place. 





Imperial College of Engineering, Tokei, Japan. Calendar for session 
1877. Prepared by Henry Dyer, C.E., M.A.B., &c. Printed 
at the College. 

Wirn a copy of this Calendar we have received plans of 
the college buildings, which include, besides the main 
buildings, a museum, metallurgical, engineering, and che- 
mical laboratories, and the professors’ houses. We regret 
we are unable from want of space to reproduce these. 
The general designs are by Mr. H. Dyer, C.E., Principal, 
and the architectural details have been carried out under 
Mr. C, A. de Bonneville. The general arrangement of 
these different ny errs shows that they have been pre- 
pared with full roiere. 7 of the requirements, and the 
exterior architecture, of Italian style, though somewhat 
rigidly treated, is of a character suitable for and suggestive 
of its purpose. From the Calendar we learn that the col- 
lege was established under the orders of the Minister of 
Public Works, Hirobumi Ito, with a view to the educa- 
tion of engineers for service in the Public Works Depart- 
ment, and the course of studies adopted shows that 
Mr. Dyer thoroughly appreciates the necessity for an 
intimate combination of theory and practice. In order 
to prepare candidates for entrance to the college it 
was found necessary to establish an elementary school 
in which the proper subjects would be systematically 
taught, as it is said that the majority of elementary schools 
in Japan are conducted by men who have taken to teach- 
ing when unable to obtain any other employment. The sub- 
jects taught in this school are—translation from Japanese 
to English and English to Japanese, dictation, arith- 
metic, geography, elementary geometry, and algebra. The 
number of scholars is at present about 160, and the can- 
didates are far in excess of the accommodation. The fact 
of having been taught in the school does not guarantee 
admission tothe college, as the students have to compete with 
all comers in the general entrance examinations. This takes 
place in April of each year, when 50 candidates are admitted, 
the subjects of examination being those enumerated above. 
As the length of the course is six years, the maximum 
number of students is about 300. The course is 
divided into three parts: (1) The general and scientific 
course, taught during the first and second years ; (2) the 
technical course, taught during the third and fourth years; 
(3) the practical course, taught during the fifth and sixth 
years. As far as possible, the students are taught by 
lectures, and no special text-books are adopted, the object 
being to prevent mere book-cramming. Class libraries 
containing a large selection of the most approved text- 
ks are, however, at the service of students for purposes 
of reference. During this course, the students spend all 
their time at college. The above course, which includes 
the English language, with a thorough elementary training 
in geography, mathematics, mechanics, physics, chemistry, 
and drawing, prepares the students for the technical courses, 
which are: (1) civil engineering ; (2) mechanical engi- 
neering ; (3) telegraphy ; (4) architecture ; (5) practical 
chemistry and metallurgy, and (6) mining. 

The students attend lectures and make designs under 
the superintendence of the professors. During this course 
the students spend half of the year at college, and the 
other half at special works, according to the subjects they 
have chosen. Thus, the civil engineers make surveys and 
designs for works to suit certain conditions ; the mechani- 
cal engineers go to the engineering establishment at 
Akabane ; the telegraph engineers go to the telegraph 
department and assist in surveys and actual construction 
of lines; the architects make drawings for the building 
department, and inspect the buildings being erected by 
that department ; the chemists and metallurgists spend 
their time in the laboratories or in special works; where 
the mining engineers obtain their first ideas of practical 
geology, it is not stated. A series of practical exercises is 
set for each class of students when in the works, and they 
must be prepared to pass an examination in these at the 
beginning of the winter session. A list of the engines and 
a great variety of machinery in course of construction at 
Akabane in June, 1876, is given in the Calendar. 

During the fifth and sixth years the students spend their 
time entirely in the practice of that branch of engineering 
which they have selected, and must attend to their work 
in the same way as ordinary apprentices. 

In the engineering library there is a selection of 
engineering tools, and in the drawing office the teaching is 
of a thoroughly practical character from the commence- 
ment of the course. Each department has a special lecture 
room attached to it, so that the professors divide the time 
between these and the designing room. The museum 
building, which contains a large collection of models, &c., 
was originally erected for the college. The whole of the 
Public Works Department is open to the students, and the 
engineering works of Akabane are directly connected with 
the college, and under the management of Mr. Dyer. At 
present they comprise fitting, pattern, and machine sho 
and foundry, and give employment to about 320 workmen, 





exclusive of the students. Large erecting and boiler yim 
are now being built, and it is intended to extend the 
works considerably. From the foregoing it will be seen 
that the students have much better opportunities for prac- 
tical education than those in many Euro technical 
colleges. The Calendar is printed at the college, and con- 
tains several appendices, giving full information of the 
course and examinations. We may conclude this notice by 
saying that,surprised as Englishmenare at the thoroughness 
with which the Japanese have embraced European habits 
and methods, they will be even more surprised at the 
contents of the Calendar, which show how completely our 
best systems of technical education have been adopted, and 
even improved upon. 





A Manual of the Mechanics of Engineering and of the Construction 
of Machines, with an Introduction to the Calculus, By JuLivs 
WeispacH, Ph.D. Vol. 1. Theoretical Mechanics. Translated 
from the fourth augmented and improved German edition. 
By Ecktey B. Coxr, M.A. London: Triibner and Co. 1877. 


Wuen a book has reached four editions it may be taken 
for granted that whatever its merits or demerits may be, 
it supplies a want, and is appreciated by those for whose 
use it is intended. The first edition of the work before us 
was published in March, 1846 ; the second in May, 1850 ; 
the third in July, 1856; and the fourth in May, 1863, 
The present translation seems to have been finished in 
December, 1876, in America, and was published in this 
country in the present year. Toacertain class of engi- 
neeis Weisbach’s “Mechanics” has been well known for 
years ; but the rising generation have little acquaintance 
with it. We venture to hope that this will not much 
longer be the case, for it is indisputable that the work is 
one of the most able and complete ever written on the 
mechanics of engineering. To the non-mathematical 
reader, however, its appearance is singularly repulsive, as 
its pages fairly bristle with formule. In this it has not a 
little in common with Rankine’s works. On examination, 
however, it will be found while it is no doubt “tough 
reading” in some respects, the style is so good and the draw- 
ings and diagrams so excellent, that a great deal of valuable 
information can be obtained from it by anyone of 
so much mathematical knowledge as will enable him to 
read a formula. The method of the author is very different 
from that of Rankine. Instead of contenting himself with 
giving a formula or a rule, Dr. Weisbach has, in. most 
instances, appended an example to show how the formula 
is to be applied. Nothing can be devised which is more 
likely to assist the student than this. It throws light on 
difficult points; clears equations of letters and replaces 
them by figures which always appeal more powerfully to 
the practical mind; and in not a few instances reduces 
apparently very difficult problems to a rule of three sum. 
The method of treatment adopted by our author is, how- 
ever, essentially mathematical. He saw plainly that a mul- 
titude of questions have to be dealt with by engineers 
which can only be handled readily by the aid of the higher 
mathematics; but he also discovered that the utility of his 
first edition was seriously impaired by the fact that large 
numbers of engineer students knew nothing of the calculus. 
To get over this difficulty he added to the second edition 
an introduction to the calculus, which, in lucidity and 
comprehensive grasp of the subject, has never been sur- 
passed. He thus, in a measure, supplies the key by which 
the storehouse of knowledge contained in his volumes 
can be thrown open. The book is so rendered complete 
in itself, and can be read without extraneous aid by any 
one who can master the first chapters either with or 
without the assistance of a teacher. 

The book is of such great magnitude—containing, as it 
does, no fewer than 1112 pages, and 902 woodcuts—that 
we may be excused from doing more than giving a general 
idea of the subjects with which it deals. We have first 
the introduction to the calculus, to which we have just 
referred. Next comes Section I., which deals with 
phoronomics, or the purely mathematical theory of motion. 
The first chapter treats of simple motion, and the second 
of compound motion. Section II. is devoted to mechanics, 
or the physical science of motion in general. This also is 
divided into two chapters. The first deals with the funda- 
mental principles and laws of mechanics, and the second 
with the mechanics of a material point. Section IIT. is 
devoted to the consideration of the statics of rigid bodies. 
It contains five chapters on the general principles of the 
statics of rigid bodies, the theory of the centre of gravity, 
the equilibrium of bodies rigidly fastened and supported, 
equilibrium in funicular machines, and the resistance 
of friction and rigidity of cordage. Section IV. deals 
with the application of statics to the elasticity and strength 
of bodies. In it are five chapters on compression and 
shearing, elasticity and strength of flexure or bending, the 
action of shearing elasticity on the bending and twisting 
of bodies, on the proof strength of long columns, and 
on combined elasticity and strength. Section V., 
on the dynamics of rigid bodies, contains four 
chapters on the moment of inertia, centrifugal 
force, the action of gravity, and the theory of 
impact. Section VI., on the statics of fluids, has four 
chapters on the equilibrium and pressure of fluids, the 
equilibrium of water with other bodies, the molecular 
action of water, and the equilibrium and pressure of the 
air. Section VII.,on the dynamics of fluids, has nine 
chapters on the efflux of water from vessels, the con- 
traction of the vein when issuing from an orifice in a thin 
plate, the flow of water through pipes, the resistance 
caused by sudden enlargement ee contraction in the 
pipes, the efflux of water under variable pressure, the 
efilux of air and other fluids, the motion of water in 
canals, hydrometry, and the impulse and resistance of 
fluids. In an appendix, we have the theory of oscillation 
fully considered. 

The preceding statement will serve to give an idea of 
the enormous range of the book, and it will show that 
scarcely a road which the engineer can travel has been left 
unprovided with finger-posts by our author. 

ore concluding, we must raise our voice to protest 


against the unwieldy form in which the book has been 
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issued by the publishers. It is in dimensions just such 
another volume as Clark’s “ Rules and Tables,” to the size 
of which we have already taken exception. It weighs no 
less than 3}1b.,and is far too thick to be read with 
comfort. Such voluminous works would be much more 
easily used if they were issued in two parts. If this be 
deemed objectionable, then a larger page should be used, 
which would give a thinner and handier book. For the 
rest, the type, printing, and paper are all good, but we 
should like to know who is responsible for the grave defect 
that in numerous instances commas have been used instead 
of decimal points. 








SALE OF MACHINERY AND PLANT AT THE 
PALLION WORKS, SUNDERLAND. 

In continuation of our record of the prices realised by public 
auction of noteworthy engineering tools, which from various causes 
have from time to time been dispersed, we give below particulars 
of the amounts obtained for the principal machines, &c., during the 
last few days at the Pallion Works, Sunderland, with comments 
thereon. 

We are of opinion that such particulars as those we are now 
enabled to give, and have given in time past, will prove of con- 
siderable use to very many of our readers, as forming a standard 
or gauge indicating the real value of such properties when forced 
upon the market. 

Many of our readers will doubtless remember the stoppage in 
1872 of these extensive works, then occupied by Messrs, Oswald and 
Co., which caused considerable sensation in the engineering world. 
Since the above date the machines have never worked, but have 
simply been kept well cleaned. 

The majority of the tools were laid down after 1870, and con- 
sequently were in unusually good condition, a fact which the 
auctioneers— Messrs. Wheatley Kirk, Price, and Goulty, of Man- 
chester—-did not fail to impress on the purchasers. The custom 
in the northern district of charging ‘lot money” at the rate ef 5 per 
cent. in addition to the prices at which the machines, Xc., are 
knocked down was in this case carried out, and this percentage 
therefore must be added in each case to the figures stated below. 
Buyers were present from most of the principal towns in the 
United Kingdom, as well as from several continental firms. Con- 
sidering the very depressed state of the trade throughout the 
country, and the somewhat exceptional cost of removal from these 
works—the nearest goods station being two miles distant, and the 
road a hilly one—together with the addition of the “‘ lot money” 
already mentioned, the prices obtained were on the whole un- 
doubtedly high. 

We give the résumé of the first two days of the sale this week, 
and the remainder will appear in succeeding issues. 


Toots. 

165. 2-horse power portable steam engine; diameter of cylinder 
4jin. by 8in. stroke, on iron travelling wheels, with pumps, 
governors, chimney, wood shafts, fittings and fire-irons, turned 
fly-wheel, 3ft. 5in. diameter by 4in. face; belt pulley, 16in. 
diameter by 5hin. face, nearly new, by Brown and May, Devizes. 
[£50. A good little engine, and cheap to a user. ] 

166. 7fin. self-acting double-geared slide-surfacing and screw- 
cutting lathe, on 8ft. gap bed; 7}in. driving plate, 19}in. face 
plate, 18in. four-jawed chuck, saddle and compound swivel, slide 
rest, 1hin. leading screw, change wheels, back shaft, overhead 
driving and strap-shifting apparatus, by Scriven and Holdsworth 
Leeds. [£33. Not first-class condition, but still cheap to a user. 

168. 6}in, self-acting, double-geared screw-cutting lathe, on 6ft. 
bed, saddle and slide-rest, 8in. driving plate, 10in. four-jawed 
chuck, change wheels, overhead driving and strap-shifting appa- 
ratus. [£21. Low price, decidedly cheap. } 

170. W. Walkington’s patent side-face grindstone, with com- 
pound slide-rest, tool-holder, stone 10in. thick by 3ft. 9in. diameter, 
with 16in. eye, on 2}in. spindle. Movement of slide 14in. by 6in.; 
driving pulley 24in. by 5in., mounted on cast iron base plate 
3ft. 9in. by 3ft. 3in. by 9in., by Whitworth, Manchester, [£17. 
Very low price, but special tool. | 

171. Ungeared bench drilling machine, with Ijin. spindle, 
4in. hand feed by screw, fast and loose pulleys 9in, by 2in., 
polished fiy-wheel, swinging circular revolving table 14in. diameter. 
‘Will admit 20in. diameter, 10in. high under spindle to table, by 
Craig and Donald, Johnston. [£14. Fair price.] 

173. Double-geared pillar radial drilling machine, 4ft. Gin. 
radius to end of arm, to swing the entire circle; mounted on 
planed table 4ft. Gin. by 2ft. Gin. by 2ft. Sin. high, 12in. self- 
acting feed motion, 1}in. spindle, overhead driving and strap- 
shifting apparatus, by Maclea and March, Leeds. [£64. One of 
the cheapest tools sold. ] 

175. Self-acting planing machine, will plane 5ft. long by 2ft. 5in. 
wide, and 20in. high, with one tool box, on strong cross slide, 
quick return, fast and loose pulleys, self-acting in horizontal and 
vertical movements, worked by inverted rack, by Balme and 
Crossley. [£48. Full value.] 

176. Double geared self-acting vertical drilling machine, 2in. 
spindle, 12in. feed, 24in. circular revolving swing table, will rise 
and fall 18in.; planed base plate, balance relief motion to spindle, 
overheard driving and strap-shifting apparatus, by W. Muir and 
Co., Manchester. |£41. Fair auction value, nearly new. ] 

178. Thin. raised to 8in. double-geared self-acting sliding, 
surfacing, and screw-cutting lathe, on 6ft. gap bed, 7in. driving 
plates, sliding saidle with compound swivel slide-rest, following 
head adapted for sliding taper work, and for boring itin., leading 
screw, backshaft for sliding and surfacing, change wheels, sliding 
stay, overhead driving and strap-shifting apparatus, by Jubb, 
Dawson, and Wood, Leeds. [£28.] 

180. Three Gin. stroke shaping machines, on one bed, 12ft. 8in. 
long, fixed heads, two with movable tables 24in. by 12in., sliding 
l8in. horizontally and 4in. vertically—self-acting in the horizontal 
motion; the central head arranged for self-acting circular motion; 
each tool box adjustable by hand, four speeded cones, overhead 
driving and strap-shifting apparatus, by Maclea and March, Leeds, 
[£55. Cheap, but a special tool.] 

183. 9in. stroke strongly geared slotting machine, will admit 3ft. 
diameter, 20in. circular revolving table on compound slides, with 
10in. traverse each way, self-acting in all motions, large four- 
speeded cone, polished fly-wheel, overhead driving and stra 
shifting apparatus, by Macleaand March, Leeds. [£62. Fair price. 

185. Vice for holding articles by centre pins at each end, for 
shaping or slotting machine, 9in. between centres, [£1.] 

186. 12in. stroke self-acting geared shaping machine, with 
traversing head, traverse of head 22in., rising and falling adjust- 
able table 2ft. by 1ft. 8in., circular motion, cone and spindle, over- 
head driving and strap shifting apparatus, by Scriven and Holds- 
worth, Leeds. [£54.] 

190. Ungeared self-acting vertical drilling machine, 14in. spindle, 
2Sim. circular revolving table, to rise and fall, and swivel on 5in. 
pillay, 9in. feed, will admit 24in. diameter, four-speeded cone, 
overhead driving and strap shifting apparatus, by Jubb, Dawson, 
and Wood, Leeds. [£17. Full value. 


192. Tin. self-acting double-geared sliding, surfacing, and screw | 


cutting lathe, on 7ft. bed, with bridge gap, 6in. driving plate, 14in. 
four-jawed chuck, sliding saddle with compound swivel, slide rest, 
leading screw, back shaft, loose headstock, change wheels, over- 
head, driving and strap shifting apparatus. [£32. Good price.] 

194, 2in. geared screwing and tapping machine, with 2}in. hollow 
spindle, fitted with double jaw-bolt holder, sliding head with die 
sliding frame on bed 7ft. long, with holders, dies 4in. to 2}in ; over- 
head driving and strap shifting apparatus, by Scriven and Holds- 
worth, Leeds. £40.J 

195. Double-geared eelf-acting vertical drilling machine, 2in, 





| 
| 





indle, 12in. feed, 24in. circular revolving swing table, will admit 
3ft. Gin, diameter, table will rise and fall 18in,; planed base with 
extra foundation plate, balance relief motion to spindle, overhead 
driving and strap shifting apparatus, by W. Muir and Co,, Man- 
chester. [£43. Good price. ] 

198. 10in. self-acting, double-geared sliding surfacing and screw- 
cutting lathe, on 16ft. gap bed, 30in. four-jawed chuck, 10in. face 
plate, strong sliding saddle and compound slide rest, back shaft 
for sliding and surfacing. Following headstock, change wheels, 
sliding stays, overhead driving and strap shifting apparatus, by 
Scriven and Holdsworth, Leeds. [£80. Only moderate condition. | 

200. Self-acting planing machine, to plane Sft, long by 3ft. 6in. 
wide and 2ft. Gin. high, with two tool boxes on cross slide, self- 
acting in all motions, quick return, fast and loose pulleys, driven 
by rack, by Scriven and Holdsworth, Leeds. [£105. Very high 
price ; broken table. ] 

201. Very powerful 214in. treble-geared, self-acting sliding and 
surfacing lathe, on 35ft. gap bed, 2ft. 64in. on face by 16in. deep ; 
will admit 6ft. diameter in gap by 16}in. from front of face plate, 
gap 24in. wide, internal geared, faced plate, 5ft. diameter ; sliding 
stay, slides and surfaces the entire length by back shaft ; five- 
speeded cones, 44in. wide ; two massive sliding saddles, each fitted 
with swivel compound slide rest; loose headstock, overhead 
driving and strap-shifting apparatus, by Smith, Beacock, and 
Tannett, Leeds, 1872. [£310. Excellent tool, not dear to a user. ] 

203. Very powerful double-geared radial drilling machine, 
8ft. din. radius to end of arm, will admit 6ft. Gin. height under- 
neath spindle, rising and falling arm to lift and lower 2ft. Gin., 
spindle 3in. diameter, self-acting feed 1ft. 9in. deep; geared 
sliding head, fast and slow motions for heavy and light work, four 
speed cones 34in. wide, arranged to raise and lower arm by power; 
overhead driving and strap shifting apparatus, by Maclea and 
March, Leeds. [£227. Full value.] 

207. Powerful double-geared 14in. stroke slotting machine, fitted 
with quick return motion, will admit 5ft. diameter, crank disc 
revolves in a circular bearing formed in the main frame, square 
revolving table 3ft. by 3ft., with universal motion, mounted on 
strong slides 4ft. 8in. by 3ft. Zin. long, sliding transversely lft. 3in., 
and longitudinally 2ft. S8in.; self-acting.in all motions, overhead 
driving and strap shifting apparatus, by Smith, Beacock, and 
Tannett, Leeds, [£151. Capital tool ; good auction price. ] 

209. Very powerful treble-geared 26in. centre self-acting sliding 
and surfacing brake lathe, on very heavy box section foundation 
the entire length, with massive loose sliding bed 16ft. din. long ; 
will open out to about 4ft., and admit a diameter of 7ft, Sin., the 
length over all when opened out about 29ft.; very massive 
saddle, and double compound swivel slide rest, face plate 6ft. Tin. 
diameter, with internal gear ; internal back-geared four-jaw chuck 
6ft. Zin. diameter, fitted with extra loose internal and external 
steel dog plates ; five-speeded cone for 5in. belt, sliding shaft at 
back, massive travelling headstock, fitted with pinion for traverse 
on bed by means of rack fitted to same; overhead driving and 
strap-shifting apparatus. [£380, Splendid tool, not dear to a 


r. 

211. Ten-ton overhead hand travelling crane, with double- 
trussed pitch pine beams, ldin. by ldin., 46ft. span, cast iron 
travelling ends, four 1}in. truss rods, longitudinal motion worked 
from centre of crane, transverse motion worked from crab, about 
102{ft. of }4in. chain, with strong single-sheave block and hook, 
double-geared hoisting crab with brake, on four travelling wheels, 
barrel 6in, diameter by 2ft. llin. long, heavy cast iron side frames, 
double platforms the entire length, by Oswald and Co. This lot 
to remain on the premises until June 24th, 1877. [£120. Cheap.] 

Seconp Day. 

401. Ungeared, self-acting, self-contained vertical drilling 
machine, 1#in. spindle, 2lin. circular revolving table, will admit 
24in. diameter, 10in. feed ; table will rise and fall 22in. by circular 
rack on pillar, through worm and worm wheels; five speeded 
cones, fast and loose driving pulleys, starting gear and belt fork, 
by Smith, Beacock, and Tannett, Leeds. [£27. A pretty little 
tool, not dear. ] 

402. 77ft. wrought iron line shafting, 2}in. diameter, 5 pulleys, 
5 coupling boxes, 3 wall brackets, pedestals, and brasses, [13s, 
per ewt.] 

403. One ungeared vertical drilling machine, 1}in. spindle, 6in. 
feed, 14in. circular revolving and swinging table, will admit 18in. 
diameter, fast and loose pulleys, fly-wheel and strap shifter, by 
Craig and Donald, Johnstone. [£9 15s.] 

404. Punching machine, for hand or power, for 4in. holes, at 
os from edge, mounted on wood block, pulley 12in. by 24in. 

15s.] 

407. Powerful geared plate-bending machine to admit plates 
12ft. 9in. wide ; cast iron removable top roll, 20in. diameter; and 
also a wrought iron removable top roll 9}in. diameter; bottom 
rolls 164in. diameter, grooved longitudinally to grip the plate; 
massive end frames, mounted on heavy box bed plate ; top roller 
adjustable by double-geared screws; 2 main spur wheels, 6ft. 
diameter by 64in. face by 2hin. pitch ; fast, loose, and reversing 
pulleys, 30in. diameter, and strap shifting apparatus. [£225. 
Capital machine, in good condition, cheap to user. | 

408. Very powerful double-geared patent lever punching and 
shearing machine, to punch 2in. holes through 2in. plates, at 2ft. 
Tin. from edge of plate and to shear 2in. plates at 2ft. 9in. from 
the edge ; two fly-wheels 4ft. diameter, stop motion to punch and 
shear ; length of shear blades 19in., fast and loose pulleys 30in. dia- 
meter by 54in. face, belt shifting fork, lever and gear, by J. 
Cameron, Manchester. [£255. Good auction price. 

413. Self-acting vertical double-headed double-geared drilling 
machine, with two independent sliding heads mounted on horizontal 
cross slide, each headstock fitted with 2}in. spindles, 16in, self- 
acting feed to bore 4in. holes, hand wheel rack and pinion for hori- 
zontal traverse motion, the centres of drills can be varied from 
1din. to 8ft. Gin. apart, bolted to upright plates of any lengths up 
to 9ft, 3in. wide, or to drill up to 12in. from edge, plate of any 
length, two sets of driving and strap shifting apparatus, by Whit- 
worth, Manchester. [£95. Slightly damaged ; good price. ] 

414. Double-geared double-ended, eccentfic, punching, and 
shearing machine, with shear end adapted for cutting angle iron, 
to punch l}in. holes through 1jin. places at 18in. from edge, and 
shear 1}in. plates at 19in. from edge, or cut angle bars 44in. by 
4tin. any length, 3ft. Gin. fly wheel, fast and loose pulleys, gearing 
covered with sheet iron casing, stop motion to ‘punch, heavy fly- 
wheel, belt shifter, by Woodhead, Scriven, and Holdsworth, Leeds. 
[£92. Well worn ; fair auction price. ] 

416. Powerful plate planing machine to plane edges of plates 
18ft. long, with self-acting travelling carriage and reversing tool 
holder, to cut both ways, driven by a screw 3}in. diameter; mas- 
sive top beam with set screws for fixing plates, strong cast iron box 
bed, set of fast and loose pulleys and fork levers for two straps, 
self-acting stop and reverse motion. Width of table 2ft., breadth 
of 4) face 15in.; by Scriven and Holdsworth. [£162 10s.; full 
value. 

417. Twenty-ton overhead hand travelling crane, with double 
trussed pitch pine beams, 15in. by 15in., 38ft. Sin. span, cast iron 
travelling ends, four 2in. truss rods, longitudinal motion worked 
from platform at centre of crane, traverse travelling motion 
—— from crab, about 75ft. 1/;in. chain with strong hook, 
table geared hoisting crab with ratchet and pawl, on four travel- 
ling wheels, barrel 10}in. diameter by 2ft. 10in. long, strong cast 
iron side frames, double platforms the entire length ; by Scriven 
and Holdsworth, Leeds. To remain on the premises until June 
24th, 1877. [£110. Cheap.] 

418. Powerful horizontal double-geared, double-ended, eccentric 
angle iron punching machine, to punch 1jin. holes through 1}in. 
thick, at1 in. from edge, with stop motion to each punch, driven 
by shafts and gearing below ground, driving shaft, pulley, fly- 
wheel, gearing and fixings ; by Craig and Donald. [£65. Special 
tool ; chea» . 

420. -acting, double-geared, wall drilling machine, with five 


speeded cones, 2}in. spindle, 12in. feed, will admit 4ft. diameter, 
or more according to method of fixing, overhead driving and strap 
shifting apparatus; by Berry and Sons. [£34. New price.] 

422. Tweddles’ patent 40-ton hydraulic rivetting machine, to 
admit 4ft. Sin. from centre of rivet to bottom of jaw, diameter of 
ram 8in., for rivets up to l}in. diameter. Pair of power-driven 
hydraulic pumps with 1}in. rams, driving pulley 27in. diameter by 
6hin. face. Accumulator with eleven rings of weights, 3ft. 3in, 
diameier, 6ft. in height—about 14 tons—ram 6j}in. diameter, with 
5 Si itral guide rod, water tank 3ft. Gin. by 3ft, 94in. complete 
g, valves, and taps, as worked. [£215. Cheap to user.] 

ngle-geared gin. portable eccentric punching and shearing 
machine, with shears above punch, to punch 9}in. from edge of 
plate, Sin. shear placed at an angle, will shear plates at 10in. from 
edge or cut bars of any length, 4ft. turned fly-wheel suited for 
handle, for hand work, fast and loose pulleys 15in, diameter by 3in. 
face, belt shifter, mounted on four travelling wheels 12in, diameter 
by 4hin. face; by Thomas Shanks and Co., Johnstone. [£32, 
Capital price. | 

425, 20-ton overhead hand travelling crane, with double trusseua 
nitch pine beams lbdin. by 1din., 38ft. Sin, span ; cast iron travel- 
fing ends, four 2in. truss rods, longitudinal motion worked from 
platform at centre of crane, transverse travelling motion worked 
from crab, about 44ft. of ly;in. chain with strong hook, treble 
geared heisting crab with ratchet and pawl, on four travelling 
wheels, barrel 104in. diameter by 2ft. 10in, long, strong cast iron 
side frame; double platforms the entire length, by Scriven and 
Holdsworth, Leeds. [£100, Cheap.] 

427. 232ft. wrought iron polished line shafting 38in. diameter, 
bevel wheel, eight split pulleys, six solid pulleys, seven coupling 
boxes, five wall brackets, one hanger, and fifteen pedestals and 
brasses, from boiler shop to fitting shop. [14s. 6d. per ewt.] 





Suir YARD, 

430, Very fine and highly finished pair of high-pressure hori- 
zontal steam engines, 15in. cylinders by 20in. stroke, with inter- 
mediate steam chest, strong double slide bars, large slide blocks, 
solid forged double-throw Gin. diameter, locomotive crank shaft 
carried jin three angular pedestals, cast solid with massive bed 
plate which is 12ft. Gin. long by 4ft. 10in. wide and 9in. deep, and 
cast in one piece; polished wrought iron strap ended locomotive- 
style connecting rods, two pumps, one 5}in. diameter, short stroke, 
and one hin. diameter long stroke, governors, throttle and stop 
valves ; 8ft. diameter fly-wheel 12in. on face, outer end pedestal, 
shaft 10ft. Gin. long over all, driving pulley 6ft. diameter by 9in. 
face, steam exhaust and feed pipes as marked, complete with 
lubricators, drain cocks, &e., as worked; by William Butlin, 
Northampton. [£195. A good job; not dear to a user. ] 

433. Wrought iron line shafting, polished, 4in. diameter ; three 
bevel wheels, 2ft. din. diameter, Sin. face, 2in, pitch ; four solid 
pees, one pillar fixing and brasses, coupling box, three wall 

rackets and brasses, five pedestals and brasses; from engine house, 
near saw mill, to fitting shop. [14s. 6d. per cwt.] 

435. Cornish boiler, 6ft. diameter, by 28ft. 3in. long; flue, 
3ft. 4in. diameter, crossed by conical tubes; shell plates, yin. 
thick, single rivetted, broken jointed; end plate, in. thick, 
stayed by four gussets; steam stop valve, feed valve, blow-off 
valve, two 4in. lever safety valves and weights, steam pressure 
gauge to 801b., glass water gauge, two fret taps, cast iron fire front 
and doors, fire-bars and bearers, internal manhole cover; worked 
under Boiler Insurance and Steam Power Company ; by William 
Butlin, Northampton. [£100.] 

436. One ditto ditto, but with furnace front and doors removed, 
and shaving furnace built in front; iron doors, fire-bars, and 
bearers of this furnace go with this boiler ; by W. Butlin, North- 
ampton. Insured as above, [£90.] 


SouTH KENSINGTON MuseuM.—Visitors during the week ending 
May 12th:—On Monday, Tuesday, and Saturday, free, from 
10a.m. to 10 p.m., Museum, 9073; mercantile marine, building 
materials, and other collections, 1555. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 
1883; mercantile marine, building materials, and other collections, 
98. Total, 12,609. Average of corresponding week in former 
years, 14,594. Total from the opening of the Museum, 16,265,830, 

MIDLAND INSTI‘UTE OF MINING AND MECHANICAL ENGINEERS. 
—On Wednesday a general meeting of the members of the Midland 
Institute of Mining Engineers was held at the Queen’s Hotel, 
Leeds. The adjourned discussion on a paper read by Mr. R. 
Russell, C.E., F.G.8.,‘‘On the Flockton Seam of Coal,” took 
place, and Mr. John Warburton read an addition to his paper 
**On Considerations on Atmospherical Influences in Connection 
with Colliery Explosions.” The discussion on a paper read by 
Mr. Robert Miller, “‘On Particular Outbursts of Gas in Coal 
Mines,” was adjourned until the next meeting. 


NicaRaGuaN CaNAL.—The inter-ocean canal project is assuming 
more definite shape, inspiring the belief that at no remote day 
active work on it may beannounced, To the action of the President, 
and his strong convictions of its being a commercial necessity, are 
we mainly indebted for the progress so far made. He has secured 
the concurrence of Great Britain, Germany and Russia, but up to 
the latest advices Italy, France, and Austria had not advised upon 
their course. Spain, though favouring the work, cannot contribute 
to its construction, owing to an exhausted exchequer. The footing 
upon which the project now rests can be better understood from 
the main features of treaty draft signed on the 2nd ult. by our 
Government and Dr, Adams Cardencs on the part of Nicaragua. 
This treaty has been sent to the United States Senate for ratifica- 
tion ; and a copy of it will be conveyed by Dr. Cardenes to his 
Government for ratification. The main features of the treaty are 
as follows: It provides for a ship canal from the Atlantic coast of 
Nicaragua, at or near Greytown, to the San Juan river. Thence 
by slack water navigation to Lake Nicaragua and across it to the 
Rio del Medio. The canal is then to be continued to the Pacific 
coast at or near Rio del Brito. The Government of Nicaragua, on 
its part, concedes the neutrality of a specified belt of territory 
extending across the Isthmus, an equal neutrality for a distance of 
100 miles out to sea at each end of the canal, while on the Gulf 
and on the Pacific the neutral territory is to extend along the coast 
100 miles each way from ports and harbours that will be necessary 
for the free use of the canal. The ports of Greytown and Brito 
are to be free. In the event of a war between Nicaragua and any 
one of the powers which participate in the constructlon of the 
canal, all vessels and property of all those powers are to be exempt 
from capture, blockade, or any other embarrassment, on the neutral 
territory and waters connected with the canal, by either of the 
belligerents. The property of private companies engaged in the 
construction of the canal is also guaranteed full protection by the 
Nicaraguan Government. The United States Government on its 
part agrees to use all influence in facilitating the construction of 
the work, and in conjunction with such other powers as may be 
engaged; when the canal is completed it agrees to provide full pro- 
tection to all property from seizure or confiscation. It also guaran- 
tees the neutrality of the canal and all appurtenances, so that it 
may be for ever open and free, and all capital invested in it may 
be secure. Those guarantees are to be withdrawn, if, at any time, 
the United States deems the management of the canal contrary to 
the regulations agreed upon in the treaty. All the leading mari- 
time powers of the globe are to be invited to participate in and 
share the expense of the work, and to enter into treaty stipulations 
to the effect. If any difficulty should arise, the United States is 
to use its good offices to adjust them. The construction of the 
canal is to begin at the earliest practical moment, and the con- 
structors are to have priority of claim upon all the property. 
When the work is completed the canal is = open to all citizens 

Ww. 





of the United States and of other nations, which participate in its 
construction, on equal terms,— Chicago Journal of Commerce. 
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Grants and Dates of Provisional Protection for Six Months. 


875. A new or improved Motive-power, Henri Adrien Bonneville, Picca- 
illy, London.—A communication from Christian Fink, Verviers, 
Belgium.—29th January, 1877. 

$23, An improved Stream Cuxtivator for Lanp, Arthur Frederic Martin- 
dale, Greystead, Northumberland.—lst March, 1877. 

1052. Improvements in machinery or apparatus for IRonING, AIRING, 
WruxoinG, Manciino, and other similar purposes, James Reidy, 
Kennington-road, London.—16th March, 1877. 

1146. An improved Prorecror for the Porn'rs of Penciis, William Foot- 
man, 8t. Clement's, Uxfordshire.—2srd March, 1877. 

11*8. Improvements in Pumps, William Bell and Charles Blagburn, 
Newcastle-on-Tyne,—24tlv March, 1877. 

1325. An Outer PLatror and Raiine for the sides of railway carriages, 
Isidore Le Grand, Brussels,—5th April, 1877. 

1867. Improvements in Puotooraruy as applied to the preparation and 
treatment of pellicular negatives, transfer pigment, printing pigments, 
and pigment paper, and in appliances to be used therefor, William 
Morgan-Brown, Southampton-buildings, London.—A communication 
from John Robert Johnson, Paris. —7th April, 1877. 

1459. Improvements in apparatus for Reeisterine the PayMENTs Receivep 
from Passencers and others, Frederick Warner Jones, Exeter.—13th 
April, 1877. 

1476, Improvements in machinery or apparatus for PLaitinc Fasrics, 
Newton Wilson, High Holborn, London. 

1480, A new or improved Unio or Joint for Pires, Joseph Shaw, Lock- 
wood, near Huddersfield, 

1482. Improvements in the mode of and means or apparatus and ma- 
chinery for constructing Wrovonr Iron Girpers and other similar 
sheet iron structures of large dimensions, William Arrol, Dalmarnock 
Ironworks, Glasgow. os 

1484. Improvements in Screw-nuts and in the mode of locking the same 
upon the bolts, Alfred Ellis Harris, Finsbury-circus, London. 

1486. Improvements in GaLvanic Batreries, Edwin Blakey, Halifax, 
Yorkshire, 

1488. New or improved apparatus for Wasuinc Aurirerous Sanps and 
other materials susceptible of separation by washing, Ernest Bazin, 


8. 

1490. Improvements in machinery or apparatus for MakinG CLoc Soies, 
James Salkeld Robinson and John Smith, Rochdale, Lancashire.—16th 
April, 1877. 

1493. Improvements in the treatment of Sucar-caye, and in apparatus 
relating thereto, Bristow Hunt, Serle-street, Lincoln’s-inn-fields, 
London.—A communication from Alvaro Francisco Carlos Reynoso, 
Paris. 

1493. Improvements in Propucine Devices and Desiens for decorative 
and other purposes, Alfred Augustus Hely, South Lambeth-road, 
London, 

1494. Improvements in apparatus for SurpLymnG Foe. to STEAM-BOILER 
and other Fursaces, Charles Smith, Burnley, Lancashire. 

1496. Improved _—— for BuitpinG in Concrete, Joseph Mingay 
Tall, Peckham, London.—17th April, 1877. 

1498. Improvements in the Freepino of Furnaces and Fires with Fue, 
and in mechanism or feeders for that purpose, Archibald Connal 
Stephenson, Glasgow. 

1499. Improvements in Suspenpinc, Raisinc, and Lowerinc VENETIAN 
Butnbs, Frederick James Costa, Arundel-square, Barnsbury, London. 
1500. Improvements in WueeLs, PoLLeys, Sueaves, and other like 
articles, and in apparatus or means employed in their manufacture, 
Jvhn Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from George Granville Lobdell and William Wheeler Lobdell, Wilming- 

ton, U.S. 

1505. Improvements iv the manufacture of MetaLiic Cartripce SHELLS, 
William Morgan-Brown, Southampton-buildings, London —A commu- 
nication from Charles D, Leet and Henry A. Chapin, Springfield, 
Massachusetts, U.S. 

1508. Improvements in the construction of Joints for Unitine and 
Securine the Enps of Raitway Raizs, in apparatus for manufacturing 
parts of the same, and in the bolts or screws and nuts to be used in 
connection therewith or with other rail joints, William Robert Lake, 
Southampton-buildings, London.—A communication from Alfred 
Buckingham Ibbotson, Florence, Italy. 

1510. Improvements in the method of and in apparatus for Curtinc Loar 
Sucar, William Knibb Illingworth and William Walkington, Leeds.— 
18th April, 1877. 

1520. Improvements in the Reovutatine Vatves for Liquip Service 
Cisterns, for WATER-CLosETs, and other purposes, James Scott, 
Glasgow. 

1522. Impr ts in hanism for Wixptno and for Serrine the 
Hanps ¢ KeyLess Trme-preces, Henry Stuart and George Daniels, 
Live . 

1524. Improvements in Seir-actinc Tempces for Looms, and in apparatus 
connected therewith, Levi Robertshaw, Thornton-road, Bradford, 
Yorkshire. 

1528. Improvements in and appertaiping to Sprino Sarery-va.ves, 
Thomas Alfred Adamson, Liverpool. 

1530. Improvements in Looms for WeavinG, Elijah Holt, Christopher 
James Blenkhorn, and Alfred Stanclifte, Blackburn. 

1534. Improvements in Canriaces and CarriaGe WHEELS, Joseph Offord, 
jun., Wells-street, Oxford-street, London. 

1636. Improvements in the manufacture of Sopa and in the processes 
employed therefor, Henry Bollman Condy, Battersea, London. —19th 
April, 1877. 

1537. Improvements in the construction of Pipes for Smoxine Tosacco in, 
George William Jennings, Newgate-street, London. 

1538. Improvements in Hair Bruswes and analogous apparatuses, 
whereby they may be used for the application of washes, dyes, and 
other matters, Georges Pinaud, Paris. 

1540. Improvements in preparing and Compininc Iron and Sreer in 
Forms to Resist Great Pressure or Srock, and in constructions for 
which such resisting power is required, Charles William Siemens, 
Westminster, London. 

1542. A new or improved mode of and means and chambers for CaLcininG 
or Reviviryinc Srenr Lime, George Robertson Hislop, Paisley, 
Renfrewshire. 

1544. Improvements in the manufacture of AnMovR-PLATEs and other 
plates and bars, John Devonshire Ellis, Sheffield. 

1548. Improvements in the preparation and Preservation of an 
ELECTRO-DEPOSITING SoLuTiIoNn of Nicket, John Unwin, Sheffield. 

1550. Improvements in Ho.pers for Hotpinc REELs or spools of cotton, 
silk, and other threads, Alexander Allen Ihne, Birmingham. 

1552. An improved method of and means employed for Raistnc SUNKEN 
VesseLs or other submerged objects, Thomas Archer, jun., Dunston, 
Durham. 

1554. Improvements in CrrcutarR Looms, Alexander Melville Clark, 
Chancery-lane, London.—A communication from John Van Dussen 
Reed, New York.— 20th April, 1877. 

1561. Improved means and appliances for controlling or CHECKING 
Runaway Horses, Ferdinand Desiré Lebeau, Versailles. 

1562. Improvements in Moutps, Biocks, or Cases to be used in the 
manufacture of potteryware, Henry Leak, Longton, Staffordshire. 

1564. Improvements in the construction of Pressure Gauces, Aaron 
Bradshaw, Accrington, Lancashire. 

1568. Improvements in apparatus for AscertaininG, InpIcaTiING, and 
RecorpinG the Motions and Stopraces of Venicies and VEssExs, and 
revolving shafts, Richard Theiler and Meinrad Theiler, Canonbury- 
road, London. 

1570. Improved appliances for Facttitatina Swiwmine and for accelera- 
ting the speed of the body through water, Ridley Henderson, Albany, 
Liverpool. —21st April, 1877. J 

1597. Improvements in the manufacture of Parquetry FLoorine, 
Matthew Ker, Mansfield-road, London.—24th April, 1877. 

1621. A new apparatus for Binpine Corn into Sueaves, James Leather- 
land, Crowland, Lincolnshire.—25th April, 1877. 

1625. Improvements in machinery for Werrtna Corn or other grain, 
William Morgan-Brown, South ton-buildi London.—A commu- 








nication from George Rose and Henry Rose, Paris, 
1627. ——— in Power Looms for Weavine, Robert Barff Thom- 
son, Dundee, 


1629. Improvements in Letrer Batances, William Hiscock, Soho, 
on. 


ndon. 

1635. Improvements in Suurries for Looms, Henry Stocks, Leeds, and 
Ben Stocks, Huddersfield. 

1637. Improvements in apparatus for Raisin and Lowerinc PorTABLE 
Roors, John Barrow, Mobberley, Cheshire. 

1939. Certain improvements in SELF-RECORDING THERMOMETERS, Hyaro- 
METERS, and other instruments of a similar nature, Henri Adrien 
Bonneville, Piccadilly, London.—A communication from Robert Kirk 
Boyle, New York.—26th April, 1877. 

1641. Improvements’ in SrcTionaL Cast Bars, applicable to the furnaces 
of locomotive steam engines, Thomes Samuel Dobson, Nottingham. 

1647. Improvements in PaoTrocRaPHic Apparatus, Walter Bentley 

oodbury, South Norwood, Surrey. 

1649. Decsorensnte in Hypravtic Cranes, Capstan Engines, and other 
hydraulic machinery, Frederick Eliot Duckham, Millwall, London. 

1651. An improved PortTaBLE Fotpina Musica. InstRuMENT, Elizabeth 
Frances Kelly, Notting-hill, London, 

1653. Improvements in Trusses and abdominal supports, John Henry 





Johnson, Lincoln’s-inn-fields, London.—A communication from John 

Robi Al der, Montreal.—27th April, 1877. 

1655. Improvements in the construction of Mariners’ Compasses, John 
Adkins, Upper East Smithfield, London. 

1657. Improvements in TempeKine Gass, and apparatps for that ae? ge 
William Frederick Mason, Heaton Chapel, Lancashire,—Partly a 
communication from Frederick Siemens, Dresden, 

1661. Improvements in Fotpine or Camp €1ooLs or Sxats, TABLES, and 
Bens, Lorenzo Field, Birmingham. 

1663. A new or improved apparatus or arrangements for CuEckine the 
Receipts of Money for the fares of 1 8 by i 8, tramway 
pen and other similar vehicles, Ezra Lofts, Cambridge.—28th April, 
1877. 

1667. Improvements in Looms for Weavinc, George Hodgson and James 
Broadley, Bradford. 

1669. Improvements in Looms for Weavinc, Thomas Abbott, Elijah 
Knowles, and Thomas Knowles, Blackburn. 

1673. Improved means or apparatus for Errecrinc the Transrort of 
Raiway VeHIces across channels or other waters, John Clayton 
Mewburn, Fleet-street, London.—A communication from Marie Joseph 
Augustin Deydier, Oran, Algeria. 

1675. Improvements in Screws and Screw-pRivers, Leopold Levy, 
Sussex-street, London. ’ 

1677. Improvements in Pomp Vatves, John French, Commercial-street 
East, London. 

1679. Improvements in InpicaTina the Distance and Speep TRAVELLED 
by Rartway Trains, Tramway Cars, OmNis08es, and other vehicles, 
the same being applicable for delivering tickets and checking the fares 
received by the ductors of such vehicles, and for pointing out places 
of interest or importance during a journey, part or parts of which may 
also be used for delivering tickets and checking the payments received 
at places of public resort, John McWhinnie, Glasgow. 

1681. Improvements in Fire-arms, George Vincent Fosbery, Weston- 
super-Mare.—30th April, 1877. ni 

1683. Improvements in the manufacture of Masts, Yarps, Casks, and 
some other hollow structures made of plates of wrought steel or other 
sheet metal, Frederick Wainwright, Liverpool. 

1685. oe in Wasurnc Macutyes, William Henry Townsend, 
Sheffield. 

1689. Improvements in the manufacture of Inox and Srzen, Alfred 
Longsdon, Queen Victoria street, London.—A communication from 
Alfred Krupp, Essen, Germany. 

7 Improvements in Looms for Weavinc, Herbert Portway, Brad- 











ord. 

1698. An improved expansion or Contraction Coup.ine for signal and 
telegraph wires, George Pickersgill, Todmorden. 

1697. Improvements connected with the MecHanica Proputsion of 
VEHICLES on common roads, tramroads, and railways, George Bell 
Errington Galloway, Gracechurch-street, London. 

1699. Improvements in SreAM BoILERS or GENERATORS, James Shepherd, 
Manchester.—1lst May, 1877. 2 
1705. A new CosmocraPHic Crock, Charles Hénard and Etienne Lasnier, 

‘aris. 

1707. Improvements in Veocirepes, Austin Joseph Maher, Dublin. 

1709. Improvements in Weavine and in looms therefor, Matthew Morton 
and John Wilson, Glasgow. 

1711. Improvements in apparatus for Smoxine Tobacco, Herman 
Homfeldt van der Werff, Fleet-street, London. 

1713. Improvements in SexTants and Ocrants, George Wilson Heath, 
Crayford, Kent.—2nd May, 1877. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1708. Improvements in Exnaust Recucators for locomotives and other 
steam engines, Herbert John Haddan, Strand, London.—A communi- 
cation from John Dunmore Murray, Sarnia, Canada.— 2nd May, 1877. 

1714. Improvements in apparatus for Liguortnc Harp Svear in centri- 
fugal machines, William Robert Lake, Southampton-buildings, London. 
~—A communication from Otto H. Krause, New Jersey, U.8.—2nd May, 





1877. 

1717. A new or improved Teapot, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Arthur Voisin, Paris.—3rd May, 
1877. 

1723. Improvements in the manufacture of SHzEt Meta. Cans, Louis 
Vincent Sone, New York.—3rd May, 1877. ; 

1727. Improvements in appliances employed in connection with SpinnInG 
Macninery for the purpose of breaking double twist and preventing 
defecta in the threads, and in apparatus for operating said or like 
appliances, Thomas James Smith, Fleet-street, London.—A communi- 
cation from the Society Dauphinot, Rheims, France.—3rd May, 1877. 

1779. Certain new and useful improvements in machinery for RoLLine, 
Curtine, or Spiittinec LEATHER, Aaron Francis Stowe, Massachusetts. 
—S8th May, 1877. 

1788. Improvements in apparatus for Evaporatine Brine and obtaining 
salt therefrom, John Howard Worthington Biggs, Liverpool.—8th May, 
1877. 


Patents on which the Stamp Duty of £50 has been Paid. 

1617. Stoppine Borties, &c., John Edwards, New Garden-street, Hull.— 
7th May, 1874. 

1628. Metattic Composition, Edward Primerose Howard Vaughan, 

hancery-lane, London.— 8th May, 1874. 

1633. Feep-motions for Sewinc Macuines, David McConnel Smyth, Lynn, 
Mass., U.S.—8th May, 1874. 

1634. Retoucninc PHotocrapHic Necatives and Positives, Alexander 
Melville Clark, Chancery-lane, London.—sth May, 1874. 

1635. Sewinc Macarnes, George William Elliott, Birmingham.—sth May, 


1874. 

1645. Rir.es and Suor Guns, William Rochester Pape, Newcastle-upon- 
Tyne.—9th May, 1874. 

1676. Forcine Metats, Alexander Melville Clark, Chancery-lane, London. 
—llth May, 1874. : 

1696. Sawino Stone, &c., Richard Cox, Weymouth, Dorsetshire.—13th 
Moy, 1874. 

1665. ORNAMENTATION of Corrin FurNituRE, Thomas Kendall, Balsall 
Heath, Worcestershire.—l1th May, 1874. 

1863. Warmine and VentiLatine Factories, &c., Stephen Ballard, Col- 
wall, Herefordshire, and Matthew Pitts, Stanningley, near Leeds.— 
28th May, 1874. 

1704. Weavine and Crapina Harr, Thomas Alfred William Clarke and 
Roderic Flower Donisthorpe, Leicester.—13th May, 1874. 

1729. Macnine Puppuine, &c., Furnaces, John Martin Stanley, Rhyl, 
Flintshire.—1L5th May, 1874. 

1732. Drawimsc Orr Water, Frederick George Underhay, Crawford- 

, Clerkenwell, London.—1l5th May, 1874. 

1778. Stranps for Formine Prats, &c., Roderic Flower Donisthorpe and 
Thomas Alfred William Clarke, Leicester—19th May, 1874. 

1677. Portaste Forces, John Henry Johnson, Lincoln’s-inn-fields, 
London.—12th May, 1874. 

1691. Locomorion, James Isaacks Sands, Larkhall-lane, Clapham, London. 
—12th May, 1874. 

1715. ConstructinG, &c., Burcpixes, Thaddeus Hyatt, Hyde Park, Lon- 
don.—14th May, 1874. 

1741. Excavatine Macuine, Taylor Shipley Hunter, Glasgow.—16th May, 
1874 


a. 
1827. Bouts and Spikes, James Scattergood and Benjamin Wilkes, West 
Bromwich, Staffordshire.—23rd May, 1874. 
1870. TreatMENT of Scear, &c., James Duncan, Mincing-lane, London.— 
28th May, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 

1408. Bronze, Joseph Levi Montefiore, Kensington-gardens-square, Lon- 
don,—17th May, 1870. 

1451. Lappine Corton, &c., William Robert Lake, Southampton-building 
London.—17th May, 1870. 

1455. Lirr and Force Pumps, Joseph Breeden, Birmingham.—19th May, 
18 





70. 
1838. SEGMENTAL TooTHED WHEELS, Peter Rothwell Jackson, Salford.— 
llth May, 1870. 
1885. Means for Writina and TeLeGrapHic Purposes, Peter Jensen, 
Chancery-lane, London.—14th May, 1870. 
1376. Spinnine and Dovsiine Corton, &c., John Dodd, Oldham.—13th 


May, 1870. 
13¢3. Meters for Measurine F.Luips, Henry Law, Essex-street, Strand, 
London.—13th May, 1870. 


Notices of Intention to Proceed with Patents. 


5064. Looms for Fancy Weavina, Thomas Aldred, Macclesfield. 

se for WEavine, George Hopwood, Blackburn.—30th December, 

11. Winpinc and Reexixe Corton, &c., William Leatham Bright, One 
Ash, George Ingham, Binn’s Nook, and Jacob Fielding, Whitworth- 
road, Rochdale.—1st January, 1877. 

38. Bicycies, John Richard Dedicoat, Pegasus Works, Coventry.—3rd 
January, 1877. 

44, LatcHED Neepies for Knittine Macuines, William Morgan-Brown, 
South ton-buildings, London.—A communication from William 


Corey. 4 
47, Looms for Weavine, John Butterworth and William Dickinson, Burn- 
ley, and Thomas Howard Blamires, Huddersfield. 
48. BREECH-LOADING FirE-ARMs, Charles Hobby Pond, Southampton- 
¢ buildings, London,—4th January, 1877. 








57. DisTILLation of SHALE, &c., John Anderson, Glasgow.—5th January, 


1877. 

69. Pap for Trusses, William Edward Gedge, Wellington-street, Strand, 
London.—A communication from Cimon Corneille Schoevers. 

70. Pite Driver, Henry Gardner, Flect-street, London.—A communica- 
tion from Gustave Lacour.—6th January, 1877. 

78. Raitway Brakes, Benjamin Haughton, Victoria-street, London.—8th 
January, 1877. 

98. Steam Borer Furnaces, Abraham Holt, Manchester. 

104. Permanent Way, Alexander Melville Clarke, Chan¢ery-lane, Lon- 
don.—A communication from Achille Legrand. 

111. Waterrroor Dressks, Richard Morriss White, Ramsey, isle of Man. 
—9th January, 1877. 

117. Presses for Prixtinc in CoLtours, Arthur Charles Henderson. 
Southampton-buildings, London.—A communication from Israel L. G 

Rice and Charles Brigham.—10th Janvary, 1877. 

142. Ps aga PuotocraPaic Pictures, Henry Lambert, Bath, Somer- 
setshire, 

147. ONE-WHEELED GymNasTIC APPARATUS, Henry Webb, Aston-juxta- 
Birmingham.—11th January, 1877. 

158. Satine, &c., Burrer, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Gauthiot and Chollet.—-12th January, 





1877. 

175. Turnip Torrine and Tattinc Macuine, Duncan Ross, Hilton Farm, 
Inverness. 

17y. Sprines for Groves, &c., John Unwin, Sheffield. 

183. Hypravuic or Fire Hose, Alexander Melville Clark, Chancery-lane, 
London.—A communication from John Van Dussen Reed.—13th Janu- 
ary, 1877. 

190. Treatment of SACCHARINE Juices or Liquips, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Clare Bernard 
and Léon Ehrmann. 

202. Sarery NomsELess SHacxve or Sprine Covriinc, Edward Bunting 
Taylor, Armagh.—15th January, 1877. 

269. Mow1ne and Reapine Macuines, David Greig, Leeds, Thomas Ben- 
stead, Winsover-road, Spalding, Lincoln, and James Edwin Phillips, 
Grantham, Lincoln.—20th January, 1877. 

810. Securinc BorLer Toses in their Tune Piates, Alexander. Melville 
Clark, Chancery-lane, London.—A communication from the Patent Tube 
Setting Company.—24th January, 1877. 

402. Wire Fences, Herbert John Haddan, Strand, London.—A communi- 
cation from Thomas Seabury. 

421. Euecrric Locs for Measurinc the Sreep of Vesseis, Alexander 
Melville Clark, Chancery-lane, London.—A communication from John 
P. Haines.—3ist January, 1877. 

437. Ice-Makinec Macurnery, Gerard Wenzeslaus von Nawrocki.—A com- 
munication from Robert Schultz.—lst February, 1877. 

448. Water MrtErs, George Wightman, Elksley, Nottinghamshire, and 
Stephen Alley, Glasgow.—2nd February, 1877. 

470. Boxss, &c., from Paper Putp, Frederick Ransome, Lower Norwood, 
and Thomas Mitcheson Gray, Battersea, London.— Partly a communica- 
tion from Seth Wheeler and Edgar Jerome.—3rd February, 1877, 

480. Vatves for RecuLatinc Water in WaTER-CLOsETs, &c., W 3 
G Ww. 

486. Inon, STEEL, &c., William Drake, Sheffield.—5th February, 1877. 

510. Rotary Exaines, Alexander Melville Clark, Chancery-lane, London. 
—A communication from John Charles Thomas.—6th February, 1877. 
639. Stanps for ALBuMs, &c., George Arthur Hasler, Queen Victoria- 
street, London.— Partly a communication from Hermann Lehmann.— 

bag pected se aT. pie 

653. Execrric Be.t Inpicator, &c., red George Stockwell, Prospect- 
row, Woolwich, Kent.—17th February, 1877. * < 

717. Lamps, Francis Edward Merry, Commercial-road, Pimlico, London. 
—2lst February, 1877. 

1017. Sackine, &c., Thomas Murdoch, Dundee.—14th March, 1877. 

1101. Latues, William Ford Smith and Arthur Coventry, Salford.—A 
communication from William 8S. Cooper.—20th March, 1877. 

1292. Booxs for Hotprne Scraps, &c., Bernard Jacob Beck, Brooklyn, 
U.8.—8rd April, 1877. 

1301. Recepracte for Containtnc and Givinc Orr Moisrure, Frank 
Young Henderson, Glasgow.—Partly a communication from Thomas 
Laidman Parker.—4th April, 1877. 

1332. EXERcIsING APPARATUS, George William Wood, New York, U.S.— 
5th April, 1877. 

1346. RECOVERING Tin FRoM Scrap Trx-pLate, Wells David Walbridge, 
Jermyn-street, London.—A communication from Nathaniel Shepard 
Keith.—6th April, 1877. 

1861, Carts, &c., James Waldie, Leith.—7th April, 1877. 

1476. — Fasrics, Newton Wilson, High Holborn, London.—l6th 


April, 1877. 

1497. PLoucus, James Howard and Edward Tenney Bousfield, Bedford. 
--17th Apri, 1877. 

1531. REFRIGERATOR Cars, Henri Adrien Bonneville, Piccadilly, London. 
—A communication from Theodor Labatt and George Edward Labatt, 
Montreal, Canada, and William Henry Klapp, Francis Brown Nichols, 

and Theodore Davis Hi , New York, U.S 


= — &c., William Henry Lascelles, Bunhill-row, London, —19th 
1542. Catetstsa Lime, George Robertson Hislop, Paisley, N.B.—20th 


1562. PoTreRY-waRE, Henry Leak, Longton, Staffordshire. 
Me ee Gavces, Aaron Bradshaw, Accrington, Lancashire.—2lst 
ipril, 1877. 

1593. Ratts, Edward Murray, Purbeck-street, Westminster, London.— 
—24th April, 1877. 

1603. DesrAtcH Boxes, &c., William James Dobbs and Alexander Robb, 
Gray’s-inn-road, London.—25th April, 1877. 

ay ag Looms for Weavinc, Robert Barff Thomson, Dundee.—26th 


‘ 
1641. SectionaL Cast Bars, Thomas Samuel Dobson, Nottingham. 
1649. Hypravtic Cranzs, &:, Frederic Eliot Duckham, Millwall, Lon 
don.—27th April, 1877. 
1663. CuEckinc Receirts of Moxry, Ezra Lofts, Cambridge.—28th April, 


1877. 

1667. Looms for Weavine, George Hodgson and James Br - 
ford, Yorkshire. ane TIF 

1679. Inpicatine Distance and SPeep TRAVELLED by Trarys, &., John 
McWhinnie, Glasgow.— 30th April, 1877. 

— Exuavust Recutators for Locomotives, &c., Herbert John Haddan, 


trand, London.—A communication from John Dunmore Murray, 
Sarina, Ontario, Canada.—2nd May, 1877. 


7 a Metat Cans, Louis Vincent Sone, New York, U.S.—3rd May, 


tte 
1779. Rotiine, Curtine, or Spiirrinc LeaTHer, Aaron Francis Stowe, 
Massachusetts, U.S.—8th May, 1877. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
jae office of the Commissioners of Patents within twenty-one days after 





List of Specifications published during the week end 
12th May, 1877. fed 
3588, 6d.; 3651, 6d.; 3662, 6d.; 3666, 6d.; 3677, 6d.; 2690, 6d.; 3696, 6d.; 
8706, 8d.; 3708, 4d.; 3711, 6d.; 3712, 6d.; 3713, 6d.; 3714, 8d.; 3724, 10d.; 
8725, 6d.; 3729, 6d.; 3733, 6d.; 8743, 6d.; 8745, 6d.; 3750, 4d.; 3779, 6d.; 
8784, 8d.; 3788, 6d.; 3794, 4d.; 8795, 6d.; 3803, 6d.; 3805, 6d.; 3812, 6d.; 
8817, 6d.; 3821, 6d.; 3834, 6d.; 3843, 2d.; 3868, 4d.; 3870, 4d.; 3890, 4d.: 
3902, 2d.; 3912, 2d.; 3913, 2d.; 3915, 2d.; 3928, 2d.; 3931, 2d.; 3933, 2d. 
8934, 6d.; 3935, 2d.; 3937, 4d.; 3942, 4d.; 3048, 4d.; 3951, 4d.; 3968, 
3969, 2d.; 3972, 2d.; 3974, 4d.; 3975, 2d.; 3976, 2d.; 3977, 2d.; 3980, 4d.; 
3983, 2d.; 3985, 2d.; 3986, 2d.; 3988, 2d.; 3994, 4d.; 3996, 4d.; 3997, 2d.; 
3999, 2d.; 4005, 4d.; 4012, 2d.; 4013, 2d.; 4014, 2d.; 4016, 2d.; 4019, 
4033, 2d.; 4041, 2d.; 4049, 2d.; 4103, 2d.; 4331, 6d.; 74, 4d.; 581, 6d. 


cs 


bo 
ia 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s, must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South-. 
ampton-buildings, Chancery-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for Tue ENGINEER at the office of 
Her Majesty’s Commissioners of Patents, 
seer, egies AND Brusugs, 7. Jesson and T. Duggan.—Dated 27th July, 


The head of the brush is made concave, and is placed in a hollow or 
socket between two rollers on a table. On the rollers is placed trans- 
versely, and immediately over the brush stock, the mate which may 
be fibre, bass or other, and over this is placed a hook or bar having book 


fastenings which are caught at the hottom of the table, and the whole is 
then forced into its berth by a og operation of a machine described for 
the purpose. The rod or bar whic! 

through the sides of the brush. 


eeeSorner A. Budenburg.—Dated 28th July, 1876.—{ Not proceeded 


with.) 
This refers to the “ Busse” governor, but instead of having the balls of 
the pendulums above their fulcrums, they are arranged to hang below 


holds the material may be fastened 
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the fulerums ns = pone gee eerie tiresdienesmaaieres:| 
with which the pendulums revolve. 
3043. Screw-maxinc Macurnery, 7. Ricket.—Dated 28th July, 1876. 

This consists in screw threads on bolts, &c., between 
rollers, on which are threads of the necessary pitch. The threads are 
gradually formed as the rollers and bolt revolve, the thread being a 
pressed, and not. a cut thread. 

_ 8083. Ixprcarors, F. R. Jones.—Dated 2nd August, 1876. 

This relates to an attachment to the bolt of a room or closet, which 
indicates, by a plate on the outside of the door, whether the closet be 
engaged or not. 

3125. Treatine Reruss, A. Fryer.—Dated 5th August, 1876. 

This consists in methods of separating the cinders, ashes, &c., of the 
house middens, &c., from the liquid, and from the matters possessing 
manu value, and of treating the latter portions so as to produce a 
concentrated manure. It also ists in an arrang t of furnace for 
burning the cindersand solids. The material is first placed in a revolving 
cylinder, and the liquid and some semi-liquid matter containing the 

proportion of the nitrogenous and organic substances drains away 

and is exposed to the action of heated gases, and concentrated with hot 
gases containing a proportion of sulphuric acid. 

3182. Bararnc anp Lire-savina Apparatus, A. Browne.—Dated 11th 





August, 187 
This consists of a floating body of the exterior form of a boat, and 
made of cork, india-rubber, &c., and in portable pieces. A rudder stem 


is provided, which also carries a screw worked by rope running over 
pulleys to a hand-wheel on the boat. The central part of the apparatus 
is open to the water, and below it is suspended a net in framework, which 
supports a platform for bathers. 

3200. Weavine, H. Ainley.—Dated 14th August, 1876. 

This relates to means for spanning the griffs or grids of the Jacquard 
ay when double grids are used, and to operating the hooks for 
lifting and lowering the harness in the formation of sheds. The respective 

's are connected by rods to separate rovking levers, by which the simul- 
taneous lifting of the grids is effected. The lifting motion of the harness for 
shed is aided by the use of a hooked rod, operated by a pattern 

surface and weighted lever. The rotary motion of the loom is com- 
‘icated to the J d cylinder by bevel wheels and step-by-step pin 
wheel motion. 


3218. Smoke Coxsummsc Apparatus, J. B. A. Thierry.—Dated 15th 
76 





August, 1876. 

A box of suitable shape is fixed in the upper part of the fire box or flue 
of a boiler, and just inside the fire door. Steam is passed into this and 
superhea: and from thence is ejected in fine jets on to the fire at the 
most suitable place for promoting combustion. Screw ventilators for 
admitting air above the fire are fixed in the doors, anda machine for 
drilling the holes for the steam jets in the correct direction is described. 
3250. Drie Braces, J. W. Rogers.—Dated 18th August, 1876. 

This relates toa brace in the general form of a ratchet brace, but with 
a rotary in place of a reciprocating angular movement. A toothed wheel 
on the upper part of the drill s le gears into a similar pinion on the 
upper part of the brace fork. e latter also gears into a pinion on the 
feed nut which has one or two less teeth. By fhis means a slight differ- 
ence in the rate of rotation of the feed nut and spindle is obtained, by 
which the feeding is automatically performed. 

3252. Stream Evgives, J. Davies.—Dated 18th August, 1876. 

This relates to an engine with reciprocating pistons, the rods of which 
are connected to the ends of a lever standing out at a right angle from a 
long bearing on the cranked part of the main shaft, the crank being of 
such a form that by revolution it describes a cone, in a manner similar to 
that of an engine patented in 1856. 

3264. Dynamo anp MaGNeETO-ELECTRIC Macuines, A. M. Clark.—Dated 
19th August, 1876. 

The object is to insure the working of these machines for a ter 
length of the time than hitherto. It consists mainly in a rotary induction 
wheel with a cylinder or tube of iron, on which are mounted soft iron 
cores covered with copper, sv that an electric current is produced by 

induction on the passage of the cores in front of the poles of 
permanent or electro-magnets. This wheel may be transposed into an 
inductor wheel by the action on it of any source of electricity, so that it 
may be used to produce induction currents in fixed iron cores di: 
round the wheel. Several such wheels, each provided with collectors and 
communicators, may be mounted on the same axis. Several modifica- 
tions af these wheels and their applications are described. 
3570. Extixcuisnine Fires, C. W. Harrison—Dated 12th September, 

1876.—{ Not with.) 

Wood or similar material is made to absorb carbonic acid, and is in a 
finely divided state thrown upon a fire by steam or water. Carbonic 
acid mixed with the steam or water. 

3297. Maniroip Copyine Paper, A. W. Tuer—Dated 22nd August, 1876. 
—({Not allowed.) 

This relates to the use, in conjunction with carbonic paper, of a paper 
of a special kind, manufactured without oil or inflammable materials 
3323. Sream Borers, 7. F. Passman.—Dated 24th August, 1876. 

This more especially relates to marine boilers. Three are 
employed, the fiues of which all end in same combustion chamber. 
Above the three furnaces and their flues is placed an elliptical return flue, 
strongly stayed with Galloway tubes. The rear or combustion end of the 
boiler is hemispherical. 

3327. Apvertisrsc Carps, A. Steenberg.—Dated 24th August, 1876.— 
(Not allowed.) 

This relates to advertising on the back of playing cards. 

3330. = AND Harness, A. Whitcombe.—Dated 24th August, 1876. 
—(Vo 

This relates to methods of attaching splinter bars and poles, and of 
fixing the fittings to these. An arrangement of hooks and collar harness 
is referred to which has for its object the more ready release of horses in 
case of accidents, &c. Modifications of carriage axles and brakes are 
also referred to. 

3348. Ram ayp Tramway Carriaces, 7. R. Brailsford.—Dated 25th 
August, 1876. 

This relates to a form of brake by which the work done in stopping 
the car to which it is attached is partly absorbed by springs, and given 
out by them on starting the car. A pair of bevel wheels are fixed loosely 
on one of the axles with a clutch to each. Between and above the two 
wheels is a horiz mtal one, with a grooved drum above it, upon which a 
chain winds, the latter being connected to the piston rod of a long box at 
the bottom of the car which contains the springs. On throwing one or 
other clutch into gear the chain is wound on the hurizontal drum and 
the spring compressed. As soon as the car stops the other clutch is 
by a treadie thrown into gear, the first clutch being released when the 
car is to be stopped. 

3345. Preservine Meat, H. G. Whitehead.—Dated 25th August, 1876.— 
(Not allowed.) 

This relates to cutting meat up into slices and putting it into boxes or 
tins about Gin. square and from lin. to 3in. in depth. 

3349. Sewrnc Macuines, W. R. Lake.—Dated 25th August, 1876. 

This relates to patent No. 2113, 1864, and relates, First, to the 
mechanism for operating the cast off or closing slide of the needle which 
is actuated by the needle bar; the cast off rod passes through a notch 
formed in one side of a collar in the needle bar, and has two stops, one 
above andone below the collar. The needle bar is grooved longitudinally 
and the cast off rod has a small block fitted in the groove or channel of 
the needle bar. The two stops are so set that the necessary interval of 


$411. Screwine Diss, J. Wells.— Dated 80th August, 1876, 

This consists in making the grooves in dies for screwing tubes, bolts, 
&c., at some angle roms | of being as heretofore normal to the surface of 
the die, or in direction parallel with the axis of the screw. 
$465. Coatine Merats wiru CoLtopion, J. Clark.—Dated 2nd September, 


This consists in coating the interior of metal vessels used for preserving 
fruits, meats, &c., with collodion. 


$3466. Exvecrricat Coxpensers, D. G. Fitzgerald. 

A foiled paper, coated as usual with a metallic substance, and with an 
uncoated margin of paper on three aides, is dipped in paratiine or wax or 
any such non-conductor. A number of these sheets are laid together, 
consolidated by pressure, the alternated conducting surfaces exposed 
and brought into electrical contact by means of plumbago applied to the 
ends of the slab, which are cut. 

3496. Spivyine, H. Gardner.—Dated 5th September, 1876. 

This relates to the employment of two jointed pieces to each flyer 
serving to hold the thread behind the pressure, and to regulate the ten- 
sion and to indicate the broken threads. Also in the use of a metallic 
ring on the flyer head to hinder the passage of the thread and to pre- 
vent its ne oe upper edge or projection of the bobbin. It further 
relates to the substitution of a porcelain head to replace the pig tail or 
twizzle at the end of the flyer legs. 


3520. Treatinc Resipvat Socar Liquips, H. W. Walker and T. L 
Patterson.—Dated 7th September, 1876, 

This consists, First, in making a clear syrup from the residual syrups 
obtained in refining sugar, these being treated with a solution of an 
alkaline silicate, a soluble phosphate or a salt of alumina, which, with 
removed impurities, is afterwards removed by filtration, while the syrups 
are rapidly cooled after concentration. 
$521. Treatinc Fermentine Liquors, H. Boddington.—Dated 7th Sep- 

tember, 1876. 

This consists in “rousing” or agitating fermenting liquors such as 
beer by means of a revolving vertical shaft stepped into the vat and 
carrying a screw like a two-bladed screw propeller. 

3522. Burrons, &c., K. Proctor.—Dated 7th September, 1876. 

This consists in making buttons with stems of varying diameter or 
with notches cut therein, and fastening them into the garments by means 
of discs with a hole in the centre of the size of the larger part of the stem, 
and with a slot from the hole to the edge. By pushing the button into 
the stuff of the garment hard enough to compress it the slotted disc is 
pushed over the smaller or over the notched part of the stem, and then, 
when the hole in the disc is reached, that slips over the larger part of 
the stem and the button is fastened. A button im which the stem screws 
into the head is also shown. 


3523. Sroprerine Borries, &c., G. @. Bussey.—Doted Tth September, 
1876 


As applied to bottles, this consists in stopping the ordinary neck outlet 
and providing a hole at the side thereof instead. Over the same part of 
the neck is fitted a collar, which may be adjusted as to the tightness of 
its grip, and which is provided with a hole at one side corresponding 
with the hole in the neck of the bottle. By turning this collar the liquid 
in the bottle may be obtained as required. The invention is variously 
carried out and applied. 

3524. Tittinc Lanp, J. A. Clarke.—Dated 7th September, 1876.—(Not pro 
ceeded with.) 

This relates to economical steam tilling machinery and apparently con- 
sists in attaching a frame to the side of a suitable traction engine, and 
of such length, that ploughs, or cultivators, reciprocating in the frames 
in a direction about normal to the direction travel of the engine across the 
field, may make furrows or may have a stroke of about 20ft., the engine 
travelling at about two and a-half miles an hour, and taking at each 
travel across the field a fresh strip of about 20ft. 


3525. Ramway Carrs anp Raitways, G. C. Ryland.—Dated 7th Septem- 
ber, 1876. 

This relates to railway permanent way in which the ordinary double- 
headed rail is continuously supported in alternate double and single- 
jawed chairs, consisting of blocks of clay burned or baked in the usual 
a. A wedge is driven between the rail and jaw of the double-jawed 
chair. 

3526. Pressure GAvGEs anp Prrometers, W. H. Maw and J. Dredge.— 
Dated 7th September, 1376.—(Not proceeded with.) 

This consists in attaching to pressure gauges or to pyrometersa signal- 
ling object, such as a disc, which is automatically brought prominently 
into view when a predetermined pressure or temperature has been 
attained. 

3527. Secorixc Raits Tro Carrs, C. 8. Robi 
Dated 8th September, 1876. 

Between the web of the rail and the jaw of the chair is introduced a 
block of iron with a peed, hole in its centre, into which screws a set 
screw, by turning which out of the block the rail is gripped between 
block and chair jaw. The invention also consists in the use of a plate of 
iron placed between the chair jaw and the ordinary wood wedge, and 
= or dogged so that the wood wedge once driven cannot work 
back. 

3528. Gas Burners, C. S. Robinson.—Dated 8th September, 1876. 

This relates to Bunsen or atmospheric gas burners constructed in one 
of several ways, so that the gas and air are regulated by turning the gas 
cock plug. In one form the gas cock is p! within a small chamber 
with holes near the cock plug, and which are covered by a disc on the 
plug. When the gas cock is turned on a pair of holes in the disc, more or 

ess, uncovers the other two holes, and air is admitted. 
3529. Creartne Rivers, A. C. Henderson.—Dated 8th September, 1876.— 
(Not proceeded with.) 

‘lwo pontoons are moored at any required distance apart, and sunk by 
the admission of water; the pontoons consist of two parta separated hori- 
zontally by angle iron ties. Conduitsare formed in the pontoons, and 
are connected by pipes through which the river water flows. ‘‘ A turbine 
worked by waterfrom a tube conducting the water up stream actuates 
acup chain which empties the water from the space in the up stream 
pontoon and di it into a conduit.” ‘‘ A conduit carries off at a 
distance the water imprisoned between the two pontoons,” where any 
work can be done. 

3530. Grave TaBtet, J. Gilman.—Dated 8th September, 1876.—(Not pro- 
ceeded with.) 

Tablets are cast with faces ornamented with ‘‘certain mythological 
scenes and figures” and a “scriptural inscription,” and near the centre 
is a square hole in which is placed a name, &c., card, and which is 
coverea witha piece of glass. 

3531. Sarery Vatves, D. Hunter and D. Hill. —Dated 8th September, 1876. 

This consists of an ordinary annular flat-seated valve, either dome or 
flat topped, to which is added a thin cover to make a noise when steam 
blows off. 

3532. Pomatum Box, J. Rogers.—Dated 8th September, 1876. 

This consists of a wood box, for greasy articles, lined with an enamel 
consisting of lithage 2 parts, glue 64, methylated spirit 3, silicate of 
soda 2, powdered pale resin 5, white lac 2, carbonate of lead—flake— 
white, 64; common chalk 2 parts, all by weight. The litharge, resin, and 
spirit, are dissolved in a vessel placed in a water bath at a temperature 
of 100 deg., presumably F. The glue is soaked in water and heated 
with the silicate of soda until liquetied. The whole is then mixed und 
applied at about 90 deg., and afterwards varnished. 


3533. Terecrapu Castes, W. C. Johnson and 8. B. Phillips.—Dated 8th 
= a set 876 





and G. Goldsmith.— 





rest or of lost motion is secured. The invention also relates to 
for raising the foot, and to the slack thread *‘ take up” motion. 
3355. Hats, A. Ashworth.—Dated 26th August, 1876.—(Not allowed ) 

This consists in attaching a match box in the upper part of the interior 
of hat crowns, principally for the convenience of smokers. 

3364. Fioor Coverine, T. Morgan.—Dated 26th August, 1876. 

This relates to a floor covering consisting of a foundation of strong 
woven fabric stretched over and fastened to the floor, over which is 
fastened, by glue or cement, a body of heavy paper, which is itself 
covered by fine paper having an ornamental finish. 

3366. Sovitaires anv Stuns, C. Jackson.—Dated 28th August, 1876. 

This relates to a stud or solitaire, the inner part of which is hinged by 
a long slot link to the stem of the outer part, and in such a way that 
when in the normal position the wire stem in the upper part is held by 
the spring of the link part of the inner head, in an indentation therein, 
but still held in such a manner that it may be pushed from that position 
when it is desired to take the stud off. The inner head then turns upon 
one end of the link, and the head itself takes a position in a line with 
the stud stem, and can thus be drawn through the button-hole ; the two 
parts of the stud always remain connected. 

3391. Ticker Poncnine anp Recisterinc, W. R. Lake.—Dated 28th 
August, 1876. 

This comprises a double case having in one end a punch and in the 
other an arrangement of numbering wheels moved by the slides on the 
outer case, by which any number or marks may be printed on a ticket, 
the same number being simultaneously printed on a registering strip 
inside the case. A bell is combined with the apparatus by which an 
alarm is given when a ticket is printed. 


3394. Brakes, P. A. Tronchon.—Dated 28th August, 1876. 


This relates to a “ sli ne ee pe want ty ote 
of rods pendant fro’ frame of the vehicle, the slipper being of such 
a form when the rods are pulled into a vertical position, the slippers 


take the load and partly slip under and the wheels. Arrangements 
for throwing any vehicle oft the track ay benny 





p , 1876. 

This relates to an external or internal protecting “ serving” for tele- 
graph cables. The material consists of Hessian or other canvas treated 
with a compound consisting largely of silica. The material is wound 
upon one spindle, from which it is unwound on toasecond spindle carry- 
ing a number of wood discs, passing on its way through a bath of the 
compound. The roll thus formed in afterwards cut into discs, now 
formed of wood covered with a protective coating, the discs being used 
in the cable coreing machine without further preparation. 

3534. Tececrarn Wire Insuators, W. C. Johnson and S. E. Phillips.— 
Dated 8th September, 1876. 

The insulator consists of three parts. (1) An ordinary cup-shaped 
insulator having its usual position reversed. Above this is placed a dished 
cover free to rotate round a pin and on a collar tube which keeps it at a 
sufficient distance from the edge of the under part beyond which it 
slightly projects. The cup is filled with any insulating fluid, such as light 
oil (2) The upper or bell part of the insulator may have its edge turned 
upward inte ly, and so make an annular vessel and dispense with a 
second or lower vessel. (3) A cup or bell-shaped insulator may cover a 
central stem carrying an annular vessel for the oil. 

3535. Srorrers ror Borties, &., J. Margotti.—Dated 8th September, 
1876.—(Not proceeded with.) 

A stopper is formed of india-rubber tightened on the “ mouth of the 
bottle by a lever, to which is jointed the two ends of a metal piece 
attached to the valve or stopper.” When the lever is “‘ pressed down, the 
joint with the metal piece passes the line of connection with the lever 
and stopper, so that the strain upon the stopper does not move the lever 
80 as to release the stopper.” 

3536. ReoisTerinc TurnstiLEs, H. Bezer.—Dated 8th September, 1876. 

The arms of one of the turnstiles are fitted to the vertical shaft in such 
@ manner that they have a small amount of play thereon, so as to admit 
thin or stout persons, but so as to prevent two le passing at the same 
time. The apparatus is so season or ticket 
pene mn Fim of their own key, each key being different and 
registering the number of entries of each by making a series of punctua- 





tions on a strip of paper, at the same time that the turnstile is unlocked. 
The keys cannot be turned a second time without first withdra them 
from the lock after each turn, Another part of the invention in 
an arrangement for preventing the counting apparatus being tampered 
with, but still its the reading of the registered numbers. A special 
arrangement of locking and releasing apparatus is described, which pre- 
vents any person passing a even with the connivance of the 
attendant, and several other de’ are described, 

853'7. TeLearapnic InsTRUMENTS, FE. G. Brewer.—Dated 8th September, 

1876. 


This relates to an instrument chiefly applicable to receivi — ic 
messages. Two polarised steel magnets are fixed to a spindle prolonged 
through a stand. A silver tube is soldered to a boss on the spindle. 
Above it is placed an ink reservoir with a metallic bottom, into a small hole 
in which the end of the silver tube passes. A clockwork moves a slip of 

per over a cylinder, the end of the tube resting on the paper. As the 

atter moves the ink or colour is drawn out, and forms an uninterrupted 
line. When the current passes the electro-magnet the steel mag are 
brought out of position and a wavy line is produced, the civergence from 
a straight line being greater as the cable charge is s0 ; a collection of 
shorter and longer waves represents the signals, as do dots, &c., of other 
systems. 

3538. Sewine Macuines, H. P. Garland.—Dated 8th September, 1876 

The machine is chiefly for thick materials, the invention consisting 
mainly in the employment of a notched or toothed spiral needle, sup- 
ported by and between rollers formed with spiral or screw thread projec- 
tions, corresponding with the spires of the needle, and which impart a 
rotary motion to it. The feed is effected by means of an endless straight- 
linked chain, the outer edges of the links being toothed and work: by 
a worm. 


3539. Manvuracture or Suocar, H. H, Murdoch.—Dated 8th September, 
1876. 


This relates, First, to cane disintegrating rolls grooved spirally, in rela- 
tively reverse directions. Secondly, in an apparatus for evaporating 
saccharine liquor, consisting mainly of a horizontal cylindrical evapora- 
ting pan, in which is mounted a revolving evaporating wheel, consisting 
of groups of spiral pipes arranged ona shaft. The spiral tubes of the 
wheel take up a thin film of the liquor and ex it to a current of 
heated air, a similar current being directed through the tubes themselves. 
The boiler and furnace, by which the air is heated and afterwards utilised, 
is with other details described. 

3540. Covour Pantie, C. A. Day.—Dated 8th September, 1876. 

This relates to machinery for printing any number of colours, and 
consists mainly in the use of two cylinders revolving with equal surface 
velocity, the one for carrying the colours being as many times greater in 
circumference than the smaller, which carries the sheet to be printed, as 
there are colours to be printed. The upper cylinder carries the block or 
other type, and is inked at different parts of its circumference by 
different coloured self-acting ink rolis, Several modifications of the 
machine are described. , 

3541. Continvous Brakes, 7., J. and J. Fielden.—Dated 8th September 
1876.—( Not proceeded with. 

Upon poe axle is fitted an external friction cone, which may slide but 
cannot revolve, an internal cone is also fitted on the axle. Forked levers 
are fitted to every external cone, and all the levers throughout a train are 
connected by a horizontal rod by which the cones may be forced into or 
drawn from contact. 

3542, Rearixe anp Mowine Macutnes, J. B. Phillips —Dated 8th Sep- 
tember, 1876. 

This relates to the arrangement of the gearing by which the knife and 
the rakes are driven, the latter being carried on a vertical axis over the 
main wheel and controlled in their action as rakes or otherwise, by means 
of differential wheels and pinions driven by a chain and working a switch 
and point. The pole is mounted on the frame, so that it may, under the 
control of springs, have a certain amount of play whilst the machine is 
at work, a treadle being arranged by which the machine itself may be 
adjusted so as to bring the knives within any desired distance from the 
ground, Straw or com lifters attached to the knife blades are also 
described, as is also an auxiliary platform to receive the cut crop as it is 
delivered by the rakes from the main platform and to drop it at certain 
intervals. “A horse rake is described having double sets of rakes, which 
are alternately brought into action, each set on becoming full discha 4 
its contents by a half revolution of the rake axis upon an openwork or 
grated table, where it is bound up by a binder—who may use straw or 
other bond—and placed behind the machine. The construction of mowing 
machines so that the frame at its point of connection with the main axle 
is able to ‘‘ play” under the control of springs in directions other than 
mere rotation on the axle; various details, and a machine for cutting 
narrow widths of grass, are also described. 


3545. Savino Lire rrom Fire, A. Martin.-- Dated 9th September, 1876. 

The relates to a tube and block, through and round which a life-saving 
rope is rove, and to which is attached a loop or other means of support to 
a person, whose descent down the rope is regulated by the friction of 
the rope around the block. 

3546. Carniace Wueets, A. Harper.—Dated 9th September, 1876.—(Not 
roceeded with.) 

A tire of sheet india-rubber with the edges overlapping is fastened to 
wheels with ordinary forms of felloes by means of a solution used for 
joining india-rubber. . 

3549. Discnarcino Water From Steamsuips, R. Grigiths.—Dated 9th 
September, 1876, 

This consists mainly in arranging pipes communicating between the 
bilge and the screw propeller, so that by opening a valve in either pipe 
the water will be drawn from the bilge by the action of the propeller. 
3550. Hot-air Evxoryes, C. Dabel.—Dated 9th September, 1876. 

This relates to a single-acting engine in which cold air is forced into a 
closed lined fire-box, contained within the base of the engine, where the 
air is heated, and with the products of combustion is passed by one pair 
of tappet valves to the under side of the piston in a vertical cylinder, 
after which it passes up the chimney by exhausting through the other 
tappet valve, the latter being controlled as to cut-off by the governor. 
The pump by which the air is forced into the fire-box is placed above the 
working cylinder, the pistons of both cylinders being connected by a 
cylindrical open casting. 

3551. Treatine rron Resipves Ostainep IN Puriryino Coat Gas.— 
J. H. Johnson. — Dated 9th September, 1876. 

This consists in submitting spent oxides of iron, obtained in effecting 
the purification of coal gas, to the action of water, so as to remove any 
soluble salts or pounds of ia which may have to be separa’ 
from the impure gas; and in washing and subrmtting the oxides to the 
action of an alkali or caustic alkaline earth, to remove sulphur, and effect 
the solution of the salts capable of producing colouring matters; and, 
further, in vbtaining, by means of compounds of iron, those products 
which, with the above compounds, are capable of forming pigments, &e. 


3554. Boor anp Suoz Heers, W. Wesley.—Dated 11th September, 1876. 
This consists in forming the heel of alternate layers of leather of such 
material, and metal layers in the form of the heel, but with open spaces 
filled with material such as leather. 
3555. Roiine Hoor Iron, H. Jones and B. Cooke.—Dated 11th September, 
13876. 

A pair of supplementary rolls are fixed in front of the ordinary set of 
grooved rollers. A guide is fixed between the two pairs of rolls termi- 
nating in a curved position at the back of the first pair of rolls, so that 
the iron on passing from the supplementary rolls to and through the first 
pair of rolls, i.c., between the middle and lower rolls, is curved 4 by the 
guide and 2s back between the upper and middle rolls, thus dis- 
pensing with the services of a ‘* turnover.” 

8556. Movutprna Macuines, F. R Clarke.—Dated 11th September, 1876. 

{his relates to the cutter blocks for wood moulding machines, and 
consists in mounting the block upon an eccentric portion of the cutter 
spindle, so that when the spindle 1s rotaied in one direction, the cutter 
on one side of the block acts by its projecting beyond the opposite cutter 
which cuts when the reverse motion 1s imparted; the object being to 
cut in the direction of the grain of the wood, particularly in vertical 
moulding machines. 

8557. Trousers, F. Dredge.—Dated 11th September, 1876.—(Not proceeded 
with.) 

This relates to a) tus for preserving the form of trousers, and consists 
of four parallel ees at rte two of which are fitted to the top of the 
trousers and two at the bottom ; from the upper strips the trousers are 
suspended, and from the bottom a weight of about 12 Ib. is suspended by 
a cord, It is not mentioned that the apparatus is for restoring, but for 
preserving the form, so that the apparatus is probably to be worn with 
the trousers. 


3558. Rotver Skates, F. Young and C. F. Deacon.—Dated/1lth September, 
1876. 


This relates to a four-wheeled skate, each wheel being carried in a 
separate fork fixed to a cross bar and ing a tiller piece, which is also 
connected to another cross bar. Each pair of tiller pieces being fixed to 











one cross ves a lateral horizontal movement from a pin attached 
to the underside of the footstock, and which receives its motion by the 
can’ of the latter. Thus, by the tilting of the footstock each wheel 
turns ha 


similar angle upon the separate axles, so that the axes of 
each pair assume directions with each other, these directions 
being those of radii from the two centres of two circles of equal size. 
3559. Coacu Axtes, B. Partridge.—Dated 11th September, 1876. 

‘This consists mainly in the employment of a ring threaded upon the 
outside or upon the ide of its larger diameter, the smaller diameter 
or inner surface being angled and formed with a shoulder to take against 
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shoulder on the exterior of the axle box. The screwed 
0 ee ot the 


ring is screwed into a collar on the axle and recs in place 
by a screw stud. A raised shoulder with an inclined face is formed on 
the inner end of the axle box. The holes in the nut which keeps the box 
on are made of elongated form, or are placed spirally round the nut, so 
us to place a pin in any position of the nut as it is tightened up. 
3560. Reapers AND Mowers, 4. C. Bamlett.—Dated 11th September, 1876. 
This relates to apparatus to be attached to the raking gear of self-raker 
reapers, so that by the movement of a hinged incline or switch the rake 
arm rollers may be e to run on the top of or underneath a cam plate, 
so that raking may be suspended at the will of the driver. Secondly, the 
invention relates to two-wheel self-raking reapers, and consists in attach- 
ing the platform toa —— shoe, so that it may be turned up and held 
by a stay in a nearly vertical position for travelling. The invention also 
in p the driver's seat of a mowing machine in such a 
position that the pole and swivel wheel in front is balanced, and to a 
method of fo mower and reaper fingers steel faced on the upper and 
under side of e slot. 


3561. Hypravutic Motor ann Pomp, J. Hastie.—Dated 11th September, 
876. 


1876. 

This consists in the arrangement of hydraulic engines, so that the 
length of the stroke of piston or plunger can be adjusted, and thereby the 
quantity of water used regulated by the work to be done. ‘This is done 
in some instances by attaching the connecting-rod to a link lever, and in 
others by altering the throw of the crank or of an eccentric, by means of 
an inclined or flat spiral slot in the crank shaft, in which fits a key fixed 
to the w crank or eccentric sheave, the stroke of which is altered by 
the lateral position of a clutch sheave operated by an inclined slotted 
link, position of which depends upon the relative pressures exerted 
upon it by the water and a spring, this relation varying in a motor with 
the work to be done, and a pump with the pressure of the water 

pump, Arrangements are described by which the descent of 
vy weights lifted by hydraulic apparatus is checked by making it 
operate mechanism for pumping water against a head or pressure so that 
it may be used for lifting purposes. rding gear is attached to the 
apparatus, which thus becomes a water meter. 
3562. Casce Steppers, A, J. Alderman.—Dated 11th September, 1876. 

This refers to patent No. 2476, 1862, for apparatus for stopping ships’ 
cables, consisting mainly of a shoe with an irregular inner surface, over 
which the cable passes, and of a pivoted or hinged portion controlled bya 
lever and between two sides of the shoe. By pressure of the hand lever the 
cable may be arrested at will. A flanged roller fixed in bearings is also 
deseril This is fixed with its axis at some angle instead of exactly 
transverse to the line of the cable, so that the cable, when one turn round 
the roller is taken, laps the roller in a spiral and does not ride one part 

n the other. 
3563. Examen ror Casks, C. P. Matthews and J. C. Davis.—Dated 11th 
September, 1876. 

This relates to an enamel for the inside of casks which will resist the 
action of boiling water, acids, &c.; about 100 lb. of kawrie or other gum 
and about five gallons of bisulphide of carbon are placed in a vessel and 
allowed to remain about eight hours. The surplus liquia is drawn off the 
vessel surrounded by boiling water, five gallons of benzine are added and 
the whole stirred, made liquid, and about 40 lb. of powdered charcoal 
added ; forty gallons of methylated spirits are afterwards added to make 
the enamel ready for use. 

3566. Srorrine Pumpine Enoines, J. Robertson.—Dated 12th September, 
1876.—{ Not proceeded with.) 

This consists in attaching the connections from a float in the water in 
& quarry or mine toa throttle valve in the engine steam pipe, so that the 
pumps may be stopped before the water is low enough to allow them to 
draw uir. 

3568. Carriace Suarrs, C. J. Ball.—Dated 12th September, 1876. 

This consists mainly in making an elongated hole or slot in the ends of 
carriage shafts when they are grasped by the fore carriage fork, so that 
when the shafts are lifted up the upper side of the end shaft butts against 

inner bottom of the fork, so that it cannot fall down except when 
first lifted the length of the slot. 


3569. Printixa Carico, H. Wilde.—Dated 12th September, 1876. 








This refers to patent No. 4515, 1875, for depositing copper on iron rollers 
pe printing calico, &v., and relates to a method of securing sufficient 


esion between the iron and copper. The roller is heated to from 
150 deg. to 212 deg. Fah., and then receives a coating of copper from a 
cyanide solution of copper, after which it is transferred to a bath of 
— solution of copper, which is repeated after this has been bur- 
nished, &c. The ends of the rollers are turned down and hooped to 
prevent their splitting by the conical mandrils of the polishing machine. 
3570. Extincuisnine Fires, C. W. Harrison.—Dated 12th September, 

1876.—(Not proceeded with.) 

Wood, or other material, is made to absorb carbonic acid, and is in a 
finely divided state thrown upon a fire by steam or water. Carbonic acid 
is also mixed with the steam or water. 

3571. Crosers, &c., J. H. Johnson.—Dated 12th September, 1876. 

This relates to a closet wherein the solid portious of the excrement are 
separated from the liquid and removed from the pan, so as to prevent 
emission of effluvium, the solid matters being dried to disinfect them. 
The feces fall upon the bottom of a separating box, whence the liquids 
flow underneath a slide to be collected, and by closing the closet cover 
the solids are thrown upon a grate, Under the activn of a petroleum 
lamp, paper, &c., is burned off the grate, and faecal matters highly heated 
and exposed to smoke, &c., and dried. 
oe Sa Desk, W. C. Parker and J. Stabler.—Dated 12th September, 

This relates to convertible desks which may be secured at different 
angles. The top is secured by rule hinges in the projecting circular por- 
tion of which are three notches, into which a small eccentric catch on a 
small lever engages to hold the desk at the desired angle, a nut or lock is 
le turned by means of a key to prevent the siall lever catch being 
released. 


3573. Ispicatinea Seeep or Suips, J. G. Jones.—Dated 12th September, 
1876. 


ists of a pendul or weighted suspended bar which, by 
itself and a graduated arc, or by means of a toothed are and pinion and 
dial hand, is suid to indicate the speed of the ship or of a tram, &c., by 
the amount by which the pendulum departs from a vertical position. 
3574. Cootine Woven Fanrics, H. Lister.—Dated 12th September, 1876. 

This relates agp ged to fancy fabrics which have steam blown 
through them while on hollow cylinders, and consists in placing the cans 
after steaming in connection with an air pump so as to get a continuous 
current of cold dry air through the fabric. 

3575. Nam Macuines, J. k. Danks.—Dated 12th September, 1876. 

This relates to feeding mechanism for cut-nail machines by which the 
feeding of the strips from which the nails are to be cut is effected auto- 
maticaily. It consists mainly of an inclined tube down which the strip 
passes tu the two cutters, the tube being held on a pivoted frame, and 
provided at the end opposite to the cutters witha pinion which rolls over 
a short horizontal rack, so that by each horizontal vibration of the 
pivoted frame, the tube receives a semi-rotation and presents alternately 
the opposite edges and the opposite sides. 

3576. Disinrectino Sewacer, W. White.—Dated 12th September, 1876. 

This consists mainly in the use of chloride of calcium in connection 
with various substances, but principally in its use with lime for the puri- 
fication of sewage, &c., by which a smaller quantity of lime is necessary. 
3578. Harvestino Macuines, B. Samuelson and W. G. Manwaring.— 

Dated 12th September, 1876. 

This relates to a bridge piece attached to the rake arm guiding cam of 
a self-raker reaper, and to the apparatus by which the rake is allowed 
either to run on the cam or caused to mount to the bridge piece so as to 
act asagatherer, An arrangement for holding the rake arms is described 
consisting of a pair of plates fixed to the top of the rake shaft, each plate 
having semicircular grooves into which drop the pins upon which the 
rake arms are hinged in joints formed half in each plate. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Best Staffordshire finished iron keeps strong in price, though 

the business in other than exceptional sorts is scarcely any im- 


provement upon that which has distinguished the trade tor several 
weeks past, £9 is still demanded for the ‘‘ common marked bars ” 
of ing houses, and from £10 10s, to £11 for boiler plates. In- 


ferior qualities are a trifle easier; £6 10s. is a less exceptional 
minimum than heretofore, and sheets required by the braziers 
may now be got at as low a figure as £8 per ton. South Wales 
bars are being bought here, mainly by the fencing firms, at 
£6 7s. 6d., and in exceptional cases at even £6 5s. 

Girder and bridge angles and plates made in the North of Eng- 
land and ium ate severe competitors with the Staffordshire 
poetess. Rolled girders are being delivered into Birmingham 

rom Belgian mills at £7 1fs. per ton. 
\ finished iron firms continue to be benefited by the com- 
parative activity at Woolwich and other Government centres. At 
other works most is being done in the mills at which best thin 





sheets and singles, and strip and hoop iron is rolled. Upon the 
whole, however, there isa steadily decreasing output of finished 
iron, 

The reduction in the make of pig ironis conspicuous. This week 
two furnaces are being damped down at Tipton, one by Messrs. 
Turley and one by Messrs, Roberts In these, as in the case of the 
Coneygree furnace of the Earl of Dudley mentioned last week, ad- 
vantage is being taken of the prevailing quietude to make altera- 
tions or improvemexts ; in all the make is in excess of demand. 
High class native pig iron remains at £5 10s. for all-mine cold blast 
cn at £4 5s. to £4 10s. for all-mine hot blast. Inferior pigs are 
a little lower this week. Some sorts for which £2 12s. 6d. and £2 
1ls. 6d. was being asked are to be got at £2 10s., though in the 
open market the quotations are unaltered. (Good No. 4 Yorkshire 
forge was offered this—Thursday—afternoon at £2 at the furnaces. 

Coke is being bought at less money by the consumers of heavy 

uantities of several hundred tons. Ground and washed coke, 
rom which the best has been picked and sold at £1 per ton, was 
purchased yesterday from South Wales producers at 15s. per ton— 
a decrease upon previous transactions of 1s. per ton. Smaller 
consumers could not, however, get what they want at less than 
16s. Derbyshire coke is not so easy to get upon buyers’ terms ; 
though negotiations begun this afternoon promise to issue in the 
acceptance of prices under earlier rates. 

Coal is very plentiful, and the competition increasing severely, 
some colliery owners in their desire to do business increasing their 
weights even if they do not reduce their prices. Furnace coal is 
yet quoted at 11s., but the money is rarely got. Forge coal is 
abundant at from 7s. 6d. to 8s., and slack may be had down to as 
low as 2s. 6d. per ton. 

Secti arrang' ts continue to be made with their men by 
colliery owners and ironmasters, and the movement is extending. 
Some colliers are accepting new terms equal to 3d. a day under 
previous wages rather than have pits stopped; a few ironworkers 
are also displaying a disposition in this way to help their masters 
to keep the forges and mills going, whilst others again are now 
working upon from day to day engagements. 

On Tuesday night a mass meeting of colliers was held at Old- 
hill, and speeches were delivered ‘‘ condemning the alleged ten- 
dency of employers to violate the Birmingham agreement,” A 
deputation was also appointed to inquire into a strike that has oc- 
curred at one colliery where the employer is endeavouring to 
increase the pikemen’s stint. 

The depression in the hardware trades of Birmingham and the 
district continues practically unabated, and the slightly increased 
activity in certain branches, due to the approach of summer, 
scarcely compensates for the languor which has fallen upon 
others. The remark applies, however, mainly to the export trade. 
The home trade is fairly good. Certain industries dependent upon 
the iron shipbuilding trade are benefited by the recent activity in 
the shipbuilding yards. Though we are unable to secure many 
orders for the general iron required, yet a few orders are secured 
for high-class boiler plates. It is in chains and cables and steam 
fittings that the benefit is mostly experienced. Some fine cables 
have just been turned out at Tipton; four of them vary in weight 
from 80 to 120 tous. The heaviest chain required seven boats to 
carry it down to Tipton basiv, and from thence it was sent on in 
twenty-two railway trucks. It was in completion of an export 
order. Astatement comes from New York that the Turkish officer 
who is superintending the shipment of muskets from that port 
alleges that he expects to make contracts in Birmingham and 
Leeds (?) for another lot. 

The share and debenture holders on the one hand, and the 
creditors on the other, are at issue upon the right course to take 
touching the insolvent position of the Darlaston Steel and Iron 
Company. A joint committee appointed to deal with the affairs 
submitted a scheme for resuscitating the company by keeping on the 
works, and giving the present creditors shares equivalent to 5s. in 
the pound. But this scheme was rejected ; and ultimately a com- 
mittee of investigation was appointed to inquire, amongst other 
things, into the legitimacy of the mortgages which had been given 
since July, 1876, and representing a total of over £90,000. The 
original share capital of the company was £96,000, but this has all 
been exhausted, and the total liabilities were stated to amount to 
£264,927. The assets were represented to be £312,989, but it is 
understood nothing like that amount will be realised. 

A petition for liquidation has been filed on behalf of Mr. H. M. 
Blews, who carries on, under the style of Wm. Blews and Sons, 
the business of bell and brassfounder, chandelier manufacturer, 
and gasworks contractor, in Birmingham, West Bromwich, and 
Moscow. The estimated amount of liabilities is £66,000. The 
assets, which will be considerable, are not yet ascertained. The 
stoppage is owing to various causes, among which are, the general 
depression in trade, and a large outlay of capital in the establish- 
ment of the Barbadoes Gasworks, and of a valuable business in 
Moscow. Both these undertakings will, however, it is believed, 
ultimately prove profitable. 

Mr. Wm. Boyes, Barford street, Birmingham, coach spring 
maker, has failed. Liquidator’s estate, by arrangement, has been 
evel upon, The liabilities amount to £2992, and the assets to 





On Saturday several hundred operatives engaged in the South 
Staffordshire nut and bolt trade will be locked out. This step has 
been resolved —F the Masters’ Association, in consequence of the 
men having ref to consider the new list of prices. It is 
hoped by employers here that the Indian order for over 400 tons 
of fish-plates and bolts and spikes will fall to this district. 

The [raed Nailmasters’ Association have resolved, ‘‘ That 
aJl men who are willing to work at a reduction of 10 per cent. 
from the 1875 list, be allowed to do so for one month, when a 
revised list in accordance with the requirements of the trade will 
be prepared.” On Saturday the warehouses were open for the 
carrying out of this resolution, but very few operatives availed 
themselves of it. 

Next Wednesday a Local Government Board inquiry will be 
held in Birmingham, preparatory to the formation of a united 
drainage district for Birmingham and the neighbourhood. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Reports from all branches of the iron trade in this district 
continue of a most unsatisfactory character, the general tone being 
one of extreme depression, without any immediate prospect of 
improvement. The Manchester weekly ing on Tuesday was 
again very quiet, and, although holders were pushing a good deal to 
effect sales, there was very little disposition to buy, and but few 
transactions were reported. The market shows a want of firmness, 
but there is so very little doing that it is difficult to arrive at an 
really satisfactory basis as to the actual selling prices, and, althoug 
the low offers which are made by needy sellers induce a few specu- 
lative purchases for forward delivery, there are very few inquiries, 
and still less buying, so far as any legitimate business for present 
requirements is concerned. 

n Lancashire Dig iron there isa slight giving way, some of the 
makers being willing to accept slightly lower prices than those for 
which they have been holding out so long; one of the Jarge firms 
have reduced their quotations 1s. per ton, and for delivery into the 
Manchester district No. 3 foundry can now be bought at 55s. to 
56s. per ton, and No. 4 forge 53s. to 54s. per ton, less 24 per cent., 
but for some brands 1s. per ton more than this is still being asked. 
Although a few orders have been secured at the lower prices, the 
reduction is not sufficient to bring the local brands into competi- 
tion with Cleveland and other outside makers offering in this 
district, and the only advantage that Lancashire smelters are 
likely to obtain will be that consumers who have a preference for 
Lancashire iron may be induced to place what orders they have to 
give out in the hands of the local producers, 

There is no change to notice in Lincolnshire and Derbyshire 








irons offering in this district. Prices nominally remain at about 
57s, per ton for No. 3 foundry, and 55s. per ton for No. 4 forge, less 
24 per cent., but there is little or nothing doing. : 

Holders of Middlesbrough iron appear to be rather anxious sellers, 
and there is a want of firmness in prices, which have reiapsed to as 
low a point as they have yet touched, No, 3 foundry delivered here 
being offered at 50s. 3d. to 50s. 9d. per ton; No, 4 foundry at 
49s, 9d., and No, 4 forge at 49s. 3d. per ton net cash, 

The finished iron trade is extremely dull, very few orders of any 
kind are at present being given out, and many of the makers find 
it very difficult to keep their places going. Prices are without 
material change, as makers, unless they are prepared to 
sell at a considerable loss, cannot take less than they have been 
quoting of late. For delivery into the Manchester district, the 
average quotations remain at about £6 12s. 6d. to £6 15s. for Mid- 
dlesbrough and Lancashire bars, £6 15s. to £6 17s, 6d. for Stafford- 
shire ditto, £4 12s. 6d. for Middlesbrough puddled bars, and £5 1s. 
to £5 2s. 6d. for Staffordshire ditto, 

Owing to the general depression in trade, the Whitsuntide holi- 
days at many ot the finished ironworks next week will be extended 
for a longer period than usual. 

In the coal trade of this district there has been rather more 
activity during the past week, and although there is no general 
push of business, and complaints are still being made in many 
quarters of the scarcity of orders, buyers have been coming forward 
more freely, and prices generally are steady. This, however, can 
scarcely be said to be due to any real improvement in trade, and it 
is to be attributed more to the anxiety of consumers in the face of 
the threatened strike in West Lancashire to secure extra stocks 
before the stoppage of the pits. Best coal conti in fair d d, 
and common coal, although still plentiful, meets with rather more 
inquiry ; burgy of the better class moves off tolerably well, and 
slack continues scarce. The pit prices remain without material 
change, good ordinary qualities of Arley being still quoted at 
9a. bd. to 10s. 6d, per ton; Pemberton four-feet, 8s. 6d. to 93.; 
common coal, 6s, to 7s.; burgy, 5s. to 5s. 6d.; and slack, 4s, to 
4s. 9d. per ton. 

Tenders for gas coal are now being given out, but from what I 
can learn rather higher prices are being asked than consumers were 
expecting to give, and it is difficult to say how prices will rule for 
the ensuing season, 

The shipping trade continues in a depressed condition, and 
prices fluctuate according to the number of orders in the market. 

The want of unanimity amongst the masters has almost led to 
a withdrawal of the notices for a reduction of 10 per cent. on 
miners’ wages in West Lancashire, but as those districts which 
were holding aloof have now consented to join in the general action 
which was resolved upon by the West Lancashire Coalowners’ 
Association, there seems to be a more determined feeling than ever 
to carry out the reduction. For the purpose of enabling those dis- 
tricts which were holding back to act simultaneously with the other 
colliery proprietors, the notices have been withdrawn, aud instead 
of terminating yesterday—Thursday—will be extended until the 
first week in June; but so far as the supplies coming into the 
market are concerned. this will have no very material etfect, as in 
the meantime there will be the usual interruption of work caused 
by the Whitsuntide holiday and the Newton races 

The hematite market of the north-west of England maintains a 
firm position, and there is no probability that any decline will be 
experienced for some months to come, although the outlook docs 
not present anything like encouragement for the future. Makers 
of iron have work in hand, however, which will enable them, in 
most cases, to keep their works employed as well as they are at 
present for some weeks to come in many instances, and in others 
producers of iron have work in hand for nearly all the summer. 
The output of the district represents, as near as possible, two-thirds 
of what the plant could produce if working full time. The fur- 
naces in the North Lancashire district are better employed than 
those in West Cumberland, but one or two furnaces have lately 
been blown in in the latter district, and the output thus increased by 
a few thousand tons per week. Prices are firm on the following 
basis :—No. 1 Bessemer, 67s. 6d. a ton at maker’s works; No. 3 
forge, 64s. 6d. a ton ; and white and mottled samples, 57s. id. a 
ton. Iron ore, ordinary qualities, realises 13s. to 133, 9d. at the 
pits ; and special samples, 15s, to 15s, 6d. a ton. Steel makers are 
not fully employed, but are in a comparatively good position. 
Home orders are the chief feature of the local trade at present, 
but some fair foreign orders are likely to be booked during the 
course of a few days. iron shipbuilders are fairly busy. Finished 
iron isin improved demand. Coal still shows a great weakness, 
and prices are very low, Engineering works are well supplied with 
orders in the marine department, but there is not much activity in 
land orders. 

One of the furnaces of the Solway Hematite Iron Company pro- 
duced in a week recently no less than 804 tons of pig iron. It is 
claimed that this is the largest production from one furnace in the 
world during the my time. ee 

Boring operations for a new pocket of iron ore are proceeding 
at ore Cumberland, with the best prospects of ree 

The Workington Hematite Iron Company are replacing their 
six smelting furnaces, which are of the old school, by some of more 
modern construction, and two of these are nearly completed. 

New steel works have been erected at Moss Bay, near Working- 
ton, and they have proceeded so far towards completion that they 
are expected to be put in operation in a day or two. It is affirmed 
that other producers of iron in various parts of the North-West of 
England intend adding to their present works steel producing 
plant, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE week has not been productive of any commercial change 
worthy of special mention, almost every branch of business, 
whether in connection with the iron or hardware industries, being 
still very quiet indeed. In one or two departments, it is true, 
there is a fair production, but in the majority the output is by no 
means up to the average of the season. In the iron trade 
proper there is even less doing than was the case a couple 
of months ago, the orders which were then on hand having 
been worked off without having been replaced by others of 
equal size or numbers. As a consequence of this state 
of things the demand for all classes of raw materials is on 
a considerably diminished scale, and although prices appear to 
have worked down to the lowest possible level, there is but little 
chance of any upward movement at present. A few parcels of 
Northamptonshire, Mid-Lincolnshire, and North Lincolnshire ores 
continue to be brought into the district for mixing purposes, but 
the consignments are anything but large, although in several 
instances vendors are willing to accept prices, which at other and 
more favourable times would be readily snapped up. Some few 
lots of North Lincolnshire pig iron are also coming into South and 
West Yorkshire, but they are chiefly on contracts entered into 
some little time back, and are, in consequence, no fair 
criterion as to the present condition of the market with 
re to price. In the open market quotations are now 
rather weaker, and the unsettled state of things generally, with 
the tendency to dearer money included, has a tendency to make 
buyers more than ordinarily cautious in committing thenashees 
forward. ‘‘Aireside” Leeds brands range from about 54s. for 
No. 1, to 52s. for No, 2, 51s. for No. 3, and 50s. to 48s. for Nos. 4 
forge, mottled and white. AsI stated last week the two furnaces 
of this concern have been damped down for an at present indefinite 


iod. 
a Veey little that would have the merit of novelty can be said of 
the finished iron branches generally. I have stated on several 


recent occasions that all the merchant ironworks are very badly 
employed, and I can now only repeat the statement, with the 
addendum that in two cases, which are “limited,” the shareholders 
may expect very little or no dividend at all. Fora few classes of 
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manufactured iron the call is rather more promising than for ordi- 
nary merchant lots, but even in these instances, which relate chiefly 
to girders for buildings and other constructive purposes, the total 
production is not large. 

At the chief Bessemer steel works the converters are not kept 
very fully engaged, hence the output is palpably below even a recent 
average, a fact which is, to a certain extent, attributable to the 
grave uncertainty of the political position, and the resultant 
difficulty in dealing with continental and other foreign specifica- 
tions. 

A few lots of steel rails for home tramway lines, ordinary rail- 
way rails for home relaying, and a few Russian contracts, constitute 
the bulk of the work now in hand at the rail mills, only three of 
which are in any sense fairly occupied. 

The demand for railway materials generally is not extensive, 
that for springs, buffers, and axles being perhaps the most limited 
of all. The wagon builders are not now so well engaged owing to 
the dulness of the coal and iron trades, so that neither axles, tires, 
nor wheels in sets, are meeting with a ready sale. It is probable, 
so far as one can judge in the absence of reliable statistics, that 


fully three-fourths of the Bessemer steel produced hereabouts is | 


being rolled into rails, the balance being utilised for the various 
classes of railway requisites, sheets, and some forgings, whilst the 
rail ends and general scrap are cut up and re-rolled for the use of the 
cutlery manufacturers. 

The ordinary cast steel works are still quiet, and the trade as a 
whole is in precisely the same condition as that more fully detailed 
by me last week. 

I learn that the Erewash Valley Iron Company, whose works 
are near Ilkeston, Derbyshire, have terminated all contracts with 
their ironworkers, have discharged some of the men, and have re- 
engeged the remainder at rather lower wages on the day-to-day 
system. 

Generally speaking, the local coal trade is quiet, there being 
disputes at several of the collieries. At Kineton Park, however, the 
men have resumed work. At the Mapperley Collieries of the Glendon 
Iron Company, near Ilkeston, the hard coal miners are under 
notice for a reduction of 2d. from their present wages of 2s, 2d. 
per ton and 9d. per ton for slack. 

Several items contained in the Jron Age of May 3rd are of 
interest, as showing the development of a branch of industry 
in the United States. It is stated that tree shipments of agricu)- 
tural implements have just been made from New York to Russia, 
under the new arrangement which has been made for the supply 
of the farmers of that country from America. Another statement is 
that Messrs. Brown and Co., of the Wayne Iron and Steel Works, 
Pittsburg, have received inquiries from London and Berlin 
as to their prices for the United States iron plates which 
were shewn at the Centennial. It is further stated that 
2,000,00. Ib. of copper for cartridges have been shipped 
to Europe, besides 200 tons of spelter from the Lehigh 
Valley Company to one of the European Powers. Another state- 
ment is of more interest than the foregoing, and is that 700 tons of 
steel street rails, hammered to a fine quality, have just been shipped 
to Rio de Janeiro by the Pennsylvania Steel Company. They 
were of 45 lb. section, and are “believed to be the forerunners of 
more extensive consignments to South America,” whence there are 
now several inquiries amongst United States manufactories. At 
the same time it is admitted that the American made rails are 
dearer than English, the difference in some cases being as much as 
five dollars per ton. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE aspect of affairs in the North of England iron trade grows 
more and more confusing and unsettled. There is now a prospect 
of all the works engaged in the manufacture of pig iron being 
laid off, through the stoppage of the supplies of coke. The coal- 
owners of thecounty of Durham have given notice to their men of 
their intention to discontinue the services of those engaged in the 
manufacture of coke after the 30th inst., failing the acquiescence of 
the men in the meantime to accept the terms on which the owners 
are willing to go to arbitration. The notice, of course, only means 
that the owners will proceed after the 30th inst. toput in force there- 
duction of 6 per cent. claimeda few weeks ago, and if the cokemen re- 
sist the reduction asuspension of productive operations will be inevit- 
able. The suspension of the coke trade would involve the suspension 
of nearly one-half the collieries in South Durham employed in pro- 
ducing the coal converted into coke; that would lead to the stoppage 
of the blast furnaces of Cleveland, and would ultimately bring 
about the closing of the ironstone mines of Cleveland, which are 
only carried on for the feeding of the local blast furnaces. The 
number of men that would thus be affected by a complete stop- 
page of the coke industry could not be less than 40,000 to 50,000— 
a number pretty equally divided between the coal trade and its 
collateral industry of iron-making. 

These events, although threatened and impending, have not yet, 
fortunately, come to pass. The cokemen are not a numerous 
body. Indeed, their total number can hardly be more than four 
or five thousand, and on the face of it the thing seems monstrous that 
the stoppage of five thousand men should by any possibility involve 
the enforced idleness of thirty or forty thousand others. But hopes 
are entertained that the breach will yet be healed. The men have 
only to say “‘ Yea ” to the proposal of the owners that the ques- 
tion of what special conditions there are affecting the cokemen 
that should subject them to a greater or a less reduction than 
other surface labour, and there would at once be an end to the 
difficulty. 

Otherwise all seems to be peace and harmony throughout 
the trade. The arbitration relative to the proposed reduction 
of 13d. per ton in the wages of the ironstone miners of Cleve- 
land commenced to-day—Thursday—before Sir J. Fitz-James 
Stephens, Q.C., Mr. D. Dale, of Darlington, and Mr. Mac- 
donald, M.P., acting as arbitrators for the masters and the men 
respectively. In support of their claim the owners point out that 
since they sought the last reduction in January, of last year, pig 
iron has fallen from 53s. 6d. to 42s, per ton, being a decline of 
214 per cent. within sixteen months ; that the reduction sought by 
the owners from the wages of the miners is only 13°63 per cent.; 
that the wages now paid in the Cleveland mines is 10s. 87d. per 
pair of men ; and that since Mr. Rupert Kettle’s award in March, 
1875, the wages of the miners have been keps up by local advances 
to a higher average than‘ they should have been under the award 
of January last. It is obvious that with an average of 5s. 4d. per 
man per day, the miners of Cleveland are now earning more than 
coal miners, or, indeed, any other class of miners in the North of 
England ; and the owners contend that the skilled miners have it 
in their power to make more than 5s. 4d. per day by employing 
unskilled labourers to fill and break up the stone in the mine. The 
arbitration proceedings will extend over to-morrow, when the 
miners will call evidence on their own behalf, and, in the course of 
a few days later, the arbitrators and umpire will meet to consider 
their award. 

The crisis in the Northumberland coal trade appears to be a 
source of greater anxiety to the commercial world than any other 
matter now occupying the attention of trading circles in the North 
of England. The owners have given tbe men notice that on and 
after the 28th day of May, their existing hiring will terminate; 
and thereupon, unless the men meanwhile acquiesce in the pro- 
posals of the owners, there must ensue a general suspension of 
work throughout the country. The owners are willing to allow 
the question to be settled by arbitration, but the men decline to 
consider it at all, Meanwhile the men are considering what 
they ought to do, and it is probable that some attempt at a com- 
promise will be made within the next few days. 

There is no change in the iron tradc; prices are hardly main- 
tained this week. On ’Change business was done at 45s. 6d. for 
No. 1; 42s, to 42s, 6d, for No. 3; and 40s, 6d. to 41s, for No, 4 


forge, less 24 per cent. Ship plates, which are in fair request, have 

this week been contracted for at £7 per ton; rails are quoted at 

£5 12s, Gd. to £6; but these rates do not induce fresh orders. 

Several inquiries have recently been made, resulting in tenders 

being offered by Cleveland firms, but in nearly every inetance, and 

notably in the case of an order for 14,000 tons required by the 

South Australian Government, the prize has been carried off by 

Welsh houses. The position of the Cieveland rail trade is at the 

present time deplorable in the extreme. Sheets sell at £8 per ton ; 

railway chairs at £3 2s, 6d.; puddled bars at £4 2s, 6d.; and cable 
iron at £6 to £7 10s. per ton. 

Reports have recently been issued by the liquidators of the trust 
estates of the Lackenby Iron Company, the firm of Swan, Coates, 
and Co., and the firm of Thomas Vaughan and Co. In each case 
the recent working of the blast furnaces shows a small profit, bué 
without allowing for depreciation. 

The general engineering trades are tolerably well provided with 
work, but not by any means busy. Shipbuilders are less actively 
engaged than they were. Several launches, however, have taken 
place this week on the Tyne and Tees, one of them being that of 
a screw steamer of 1900 tons, launched on Monday by Schlesinger, 
| Davis, and Co,, of Wallsend. 

A firstand final dividend of 3}d. in the pound has just been declared 
in the estate of Messrs, Williams and Purves, iron merchants, 
Middlesbrough, who failed about two years ago. 

The coal trade is much as when I last wrote in the matter of 

| prices, but locally there has been a rather better demand for house- 

| hold coals, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market was comparatively strong towards the latter 
part, of last week, and prices both of makers’ iron and warrants 
had a slight upward tendency. Since then, however, the market 
has been unfavourably affected by a rather sudden resolution of the 
Clyde shipbuilders to lock-out their workmen on Saturday first. 
But for this unfortunate circumstance, it is believed the market 
would have exhibited considerable strength this week, as there has 
been a decided improvement in the foreign demand. Another 
disturbing influence which operates upon the market is a threat on 
ong of the miners in several places in the western district to 
strike. 

The deliveries of iron into store are on a more extensive scale. 
In Messrs. Connal and Co.’s Glasgow stores there are now about 


week. There are 113 furnaces in blast, as against 110 at this time 
last year. 

The warrant market was somewhat excited on Friday. Business 
opened at 55s, and rose to 55s. 3d. cash and one month, but by 
the close of the market sellers were asking 55s. 14d. and buyers 
offering 55s. Owing to the principal cause alluded to in the open- 
ing paragraph, there was a decided fall in prices at Monday’s 
market. Commencing at 54s. 10d., prices declined in the course 
of the day to 54s. 6d. cash. A quiet business was done on Tuesday 
at 54s. 74d. month fixed. A quiet business was done on Wednes- 
day at 54s. 104d. to 54s. 8d. cash. To-day—Thursday—the market 
was flat, but a large business was done from 54s. 6d. cash to 
54s. 4d. month open. 

Makers’ iron has been in moderate request. Good marketable 
brands, No. 1 have been selling at 6d. more money ; Coltness, No. 
1, declined 2s.; No. 3, 1s.; Carnbroe, Nos. 1 and 3, declined 6d. 
each ; Clyde, Nos. 1 and 3, improved 6d.; and Glengarnock, No. 
3, declined, 6d. The quotations are now as follows :—Good 
marketable brands, f.o.b., at Glasgow, per ton, No. 1, 56s. 6d.; 
No. 3, 53s.; Gartsherrie, No. 1, 65s. 6d.; No. 3, 56s. 6d.; Coltness, 
No. 1, 68s. 6d.; No. 3, 56s. 6d.; Summerlee, No. 1, 61s.; No. 3, 
55s.; Langloan, No. 1, 64s.; No. 3, 56s. 6d.; Carnbroe, No. 1, 
58s. 6d.; No. 3, 54s. 6d.; Monkland, No. 1, 56s. 6d.; No. 3, 53s.; 
Clyde, No. 1, 57s. 6d.; No. 3, 54s.; Govan, at Broomielaw, No. 1, 
57s.; No. 3, 55s.; Calder, at Port Dundas, No. 1, 65s.; No. 3, 56s.; 
Glengarnock, at Ardrossan, No. 1, 61s. 6d.; No. 3, 55s. 6d.; 
Eglinton, No. 1, 58s.; No. 3, 54s.; Dalmellington, No. 1, 57s. 6d.; 
No. 3, 55s. 6d.; Carron, at Grangemouth, No. 1, 65s.; ditto, speci- 
ally selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 62s.; No. 
3, 57s.; Kinneil, at Bo'ness, No. 1, 57s.; No.3, 538. _ 

From Scotch ports the shipments of pig iron during the week 
ending the 12th inst. amounted to 12,329 tons, showing an 
increase of 345 over those of the corresponding week of 1876. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
6707 tons, being 3387 more than in the corresponding week of 
last year. 

The coal trade has been quiet during the week in the West of 


prices are unchanged. In the eastern mining counties, the home 
inquiry has latterly been rather more active, but there is on the 
other hand a marked falling off in the shipping department. 
Prices there also remain without change. 

Most kinds of manufactured iron are meeting with a moderate 
demand and firmer rates. Last week’s foreign shipments embraced 
£3120 worth ’of cast iron pipes for Rio de Janeiro ; £4500 machinery, 
and £14,500 castings for Bombay and New Zealand ; and for other 
places, £1500 pipes and tubes, and £4000 miscellaneous articles. 

We are again threatened with wages disputes between the 
miners and their employers in various parts of the western district. 
At a large meeting of the men of the Baillieston district it has 
been resolved to send deputations to the employers demanding 
that they should get back the reduction in their wages recently 
imposed. In the Larkhall district it has been resolved to continue 
the agitation for an advance of wages, and to hold an aggregate 
meeting of the miners of Hamilton, Larkhall, Motherwell, and 
Wishaw next week, at which Mr. Macdonald, M.P., should be in- 
vited to be present, to reselve on concerted action to secure 
the advance. The miners in the employment of Messrs, James 
Dunlop and Co., of the Clyde Ironworks, near Glasgow, who allege 
that their wages have been reduced to the extent of 6d. below 
those of their fellow-workmen at the other works in the locality, 
have resolved to come out on strike this week unless the 6d. is 
returned to them. A meeting of the miners of the district has 
been held, at which the action of the Clyde men was approved, and 
a resolution adopted to support them in their endeavour to get 
their wages raised. It was stated that the men employed at Mr. 
Horne’s colliery in this district, who were reduced 6d. at the same 
time as the Clyde men, have got their pay raised to the former 
rate, and are now all at work. Several meetings have been held 
since last week, at which memorials were adopted to the Home 
Secretary to order a public inquiry into the circumstances of the 
flooding of the Home Farm Colliery, near Hamilton, and the loss 
of four miners. 

The wages dispute in the counties of Fife and Clackmannan has 
now assumed a very serious phase. <A few days ago the local 
union resolved to take out three collieries on strike in order to resist 
the reduction of 10 per cent. The employers have promptly 
resented this proceeding. At a meeting on Friday they resolved 
to give the men notice all over the two counties, that their con- 
tracts would cease on the 26th instant, and that a general lock-out 
would be made, unless it were agreed by the men in the interval 
to accept the reduction. It is extremely doubtful how the matter 
will end. The men are represented as determined to stand out. 
They have nearly £15,000 of a fund of their own, and have besides 
been promised the support of the National Association. The 
leaders of the association throw the entire blame upon the masters, 
whom they allege have treated the men ‘“‘in the most haughty 
and imperious manner,” refusing arbitration, and declaring that 
there was nothing to arbitrate about. 

The strike of shipwrights on the Clyde threatens to have most 
calamitous results. These men have now been out six weeks for 
an advance of 1d. per hour, and they have all along asserted their 
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unalterable determination to fight to the last. On Friday the 
Clyde shipbuilders, to the number of twenty-two, held a meeting 
in Glasgow to consider what should be done under the circum- 
stances, After discussing the question for four hours, they adopted 
the following mlnute :—‘‘ At the largest meeting of Clyde ship- 
builders ever held in Glasgow, it was unanimously resolved 
that, in consequence of the present continuous strike of the 
shipwrights for an advance of 15 per cent. on their wages, 
there should be a general lock-out of all workmen employed 
in shipbuilding on the Clyde, to take effect on the 19th 
inst. In taking this course they were influenced by the fact 
that, unless the shipwrights return to their work, a general 
stoppage and great disorganisation of all departments must occur 
very shortly, as the ironwork of the vessels on hand will soon be 
finished, and a general block will be unavoidable, so that the 
decision arrived at was taken to hasten a settlement of the ques- 
tion. The employers have been reluctantly compelled to adopt 
this course, with the view of promoting the ultimate interests of 
all concerned, preventing the trade leaving the district, and avoid- 
ing unnecessary distress. The above resolution was signed by 
twenty-two firms.” When this decision of the masters became 
known it caused universal regret, as it was expected to throw about 
30,000 men out of employment; but, since the notices have boen 
posted up at the works, intimating that the lock-out will take effect 
on Saturday first, it has been discovered that there are a great 
many ‘“‘ exceptions,” which will considerably reduce the total num- 
ber of men locked out. Still, these will be very large, and unless 
some settlement of the dispute should speedily be arrived at, the 
consequences will be most disastrous to all concerned, Since the 
above resolution of the masters became known, the shipwrights 
have met, and reiterated their determination to continue the 
struggle. The firms who did not sign the resolution are Messrs. 
R. Napier and Son, Govan; Messrs. Henry Murray and Co., Port 
Glasgow; and Messrs. Lobnitz, Goulborn, and Co., Renfrew. 

It has at length transpired that the purchaser of Messrs. Napier 
and Son’s shipbuilding and engineering works is Mr. A. C. Kirk, 
engineer, Glasgow, who, by himself and others, intends to carry on 
the business at Lancefield and Govan. Mr. Kirk was by the agree- 
ment to get possession at Martinmas next, but there is now a pro- 
bability of arrangements being made to take over both concerns at 
an earlier date. 

A large portion of the shipbuilding and engineering works of 
Messrs. Thomas Wingate and Co., Whiteinch, near Glasgow, were 
destroyed by fire on Sunday last, and the damage, which is said to 
be fully insured, is estimated at about £70,000. 

Considerable progress has been made in the erection of a weaving 
school in connection with the scheme for the establishment of a 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE old activity in the coal trade in the Rhondda Valley has 
of late returned. During the whole of last week the total quantity 
of coal sent down this valley alone was nearly 70,000 tons. The 
number of trucks was close upon 10,000. The quantity of coal 
exported from the whole of South Wales during April was 
432,537 tons, and for last week alone 110,983. 

This activity is due principally to the war, buyers having an 
apprehension that prices are likely to go up, and so are laying in 
stock accordingly. From France in particular the demand is large, 
but Ihave not heard of any contracts being entered into at an 
advanced price. Some lively discussion between the large railway 
companies and the principal coalowners is to be expected shortly, 
as contracts are running out. I hear that one is likely to be con 
cluded between Tredegar and the London and North-Western for 
1000 tons per week. This railway company is making rapid strides 
towards an extension of their line into the Brecon Railway. I do 
not know that they have any other intention than of running to 
Merthyr, but would suggest that a station at the junction, both 
for the Brecon Railway and the London and North-Western, would 
be a wise step. 

With regard to railway enterprise in Wales little can be said at 
present. The Taff Vale Railway are pushing on their connection 
with the Great Western at Llancaiach, and as usual in bridgework, 
are turning out some exceedingly substantial work. 

The Monmouthshire Railway have concluded arrangements with 
the Nantyglo and Blaina Company, and are now enabled to double 
their line to Blaina and to Abertillery. This will give employment 
to a large number of men for a considerable time, and tell favour- 


| ably upon some of the neighbouring iron works. 


Scotland, both the home and foreign demand being slower, and | 





China is beginning to figure amongst coal buyers in Wales, and 
last week took 1000 tons, 

There is a slight improvement in the rail trade, but it is confined 
nearly to the ironworks in Monmouthshire. 

India occupies a good position amongst customers, together 
with New South Wales, New Brunswick, Gothenberg, and Sands- 
wall. 

Amongst the ironworks favoured with a little of the trade that 
is now moving I must rank Tredegar, Ebbw Vale, and Victoria, and 
also Rhymney. 

Two new blast furnaces have been started at Abersychan, which 
will supply work for about 200 men. 

Swansea took its place amongst iron exporters this week, a most 
unusual occurrence, 500 tons being sent te Rockhampton. 

The total quantity of iron sent from Wales last week amounted 
to 5288 tons. 

For steel rails there is an improved inquiry. 

Annexed I give the totals of the export trade in coal, iron, coke, 
and patent fuel during the month of April :— 


Coal. Iron. Coke. P. Fuel. 
Cardiff. . 307,530 4,460 843 9,678 
Newport 54,922 14,037 73 _ 
Swansea 60,822 230 489 9,607 
Lianelly 9,283 _- = =! — 


Tt will be noticed how great an increase is taking place in patent 


uel, 

The double shift system is being rapidly introduced into all the 
collieries. Last week it was confined to the Aberdare Valley, now 
it is advancing to others, and the leading opinion of coalowners is 
that it is imperatively necessary to carry it out. In one thing 
alone the driving of headings can be discontinued in part, and the 
men by working double can work in a less compass, At some of 
the collieries the arrangement is for the first shift to goin to work 
at six in the morning and work till three, and for the second to go 
in at three and work until eleven. Afterwards the repairers and 
roadmen work, so that the pit is constantly in operation. 

There is more steady inquiry amongst tin plate manufacturers, 
and more trade is being done. Prices for ordinary tin plate con- 
tinue about the same, rarely exceeding 19s, for ordinary coke 

lates. 
: The coal trade in the Forest of Dean is slightly improved, some 
of the collieries now working full time. Like the adjacent dis- 
tricts, complaints are loud about prices, and coalowners say that 
they cannot get more for their coal now than in the bad times of 
1870. 


A movement is on foot to clear away one of the shoals in the 
channel near the port of Cardiff. It would entail an expenditure 
of £30,000, but materially improve the navigation, 

A strike is on at the Powell Duffryn collieries, Aberdare. 

Three men were burnt by an explosion in the Ynyshire Rhondda 
colliery this week ; one among the sufferers was Dodd, one of the 
men employed in the rescue of the miners at Tynewydd. The 
adjourned inquest took place this week, and will very likely last 
the week. 

Notices are out at most of the collieries, and it is understood 
that these indicate a general reduction in wages, 
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THE DESTRUCTION OF ig TURKISH MAN-OF- 
WAR, 


In a recent impression we promised that we would place 
on record in these pages all the information concerning the 
events of the war which was likely to prove interesting to 
our readers. So far little has occurred ing any 
special importance, if we except the sinking of what has 
been variously termed a Turkish gunboat, monitor, and 
ironclad, near Braila. Very contradictory reports con- 
cerning this event have reached this country. Indeed, it 
is remarkable how different in character are the letters of 
special correspondents. Is is not a very easy matter for 
readers in this country to say who is right, but we do hear 
from those most competent to judge—people on the spot— 
that some of our friends, especially, we are sorry to say, 
the Daily News, would do well to exercise considerably 
more care in the collection of their information. The facts 
connected with the loss of the Turkish vessel in question 
are remarkable and suggestive, and, thanks to a corre- 
spondent in Braila who was a witness of the whole 
affair, we are enabled to place the truth before our readers. 

On Sunday, the 6th inst., a Turkish ironclad with two 
turrets paf a visit to Braila, and threw some fifteen Qin. 
shells right over the town to the railway station, just as 
the Grand Duke Nicholas arrived by train from Galatz. 
The vessel did not remain long, and on the following Fri- 
day, the 11th inst., she returned about 3 p.m., and dropped 
anchor at the spot shown in the accompanying sketch, 
with the object apparently of shelling the town. 
She several times shifted her position slightly, 


THE DISPOSAL OF TOWN SEWAGE. 
No. IIL. 

Captain Fiower, the sanitary engineer to the Lea 
Conservancy , has given an account of the sewage 
ey in operation in the valley of the river Lea. 

are has a population of 6000, and applies its sewage to 
the irrigation of land situated in the Rye Meads.. The 
farm is situated at a low level, and in flood time is, to a 
great extent, under water. Captain Flower objects to the 
arrangement, though he cannot say that any positive 
evil arises from it at present. But he predicts that the 
land will become supersaturated with sewage in course of 
time. It fee that originally it was intended to treat 
the sewage by precipitation, before applying it to the land; 
but that part of the project was abandoned. Enfield, with 
a population of 13,000, sends all its sewage into the adjoin- 
ing parish of Edmonton, on to a sewage farm near Ponder’s 
End, which, Captain Flower states, is fast becoming a 
pestilential swamp. The situation is said to be too low, 
the water level of the district being little more than 4ft. 
below the average level of the land. The authorities have 
recently agreed to purchase another sewage farm, and also 
to keep storm water out of the sewers. Hoddesdon, with 
a population of 2000, has a sewage farm close to the New 
River. The situation is above the influence of floods, and 
the former pollution of a stream leading direct into the 
Lea is now prevented. But fault is found with “the 
abominable stench of the place,” which has a railway 
station and the Rye House close at hand. It is the opinion 





of Captain Flower that all sewage should be deodorised 





in order to bring her guns to bear more con- 
veniently. A Russian battery at A at once 
opened fire on her with bronze rifled howitzers 
of about Gin. calibre, the range being 
5000 yards. A second battery, marked B, 
armed with 25-pounder siege guns, also 
opened on the Turkish ship, and the cannonade 
lasted for about 45 minutes. The Russians 
fired in all about twenty rounds ; the result 
of each shot was carefully watched for by our 
correspondent on shore, from the point marked 
X, and 50ft. to 60ft. above the level of the 
river. Suddenly, a small puff of white smoke 
or steam rose from the ironclad, followed by 
huge flames, which ascended to a height of 
some 20ft. These were carried away by the 
wind ai a slight angle, and were succeeded 
by a cloud of dark smoke or steam rising 
high into the air, and surrounded by black 
objects. A dull report was heard, and 
when the smoke cleared away the ironclad 
was gone. Nothing was to be seen of her but 
the mizen-mast standing far out of the water 
and still flying the Turkish flag, which curi- 
ously enough the Turkish boats pulling to 
the rescue of the drowning sailors, did not 
attempt to secure. These boats came from a 
second Turkish ironclad lying at the time a 
little further up the stream. Whether they 
succeeded in rescuing any of the crew is not 
known. But the cook of the ship was sub- 
sequently picked up by the Russians, who also 
carried off the Turkish flag asa trophy. The 











and he recommends the method for other reasons. Mr. 
Hille, the patentee of a precipitating process, is the origi- 
nator of the scheme, and has pea similar plans else- 
where. In addition to the facts stated by Capt. Flower, 
some interesting particulars have been recorded by Mr. 
Hille, as also by Mr. G, Eedes Eachus, who designed the 
sewerage and the outfall works. The volume of sewage 
varies from 800,010 to 1,000,000 gallons and more per day. 
The rateable value of the district is £77,225, and the area 
7854 acres, or about twelve square miles. The present 
population is 15,000, and the authorities in laying out the 
works are said co have had in view a future population of 
60,000. The area of land purchased for the treatment of 
the sewage is 114 acres. At present there are eight acres 
used as a downward filtration bed, and planted with osiers. 
Twenty-one acres, also under-drained, are used for irriga- 
tion Purposes, the land being planted with wurzel and 
grass. The remainder of the land is let to farmers, The 
outlay includes £14,050 for the 114 acres; £1450 for under- 
draining the whole of the farm, and part preparation of 
farm; £7500 for engine-house, engines, reservoir, &c.; 
£2500 for three tanks, with mixing apparatus for treatment 
by precipitation; and £700 for law and other expenses. This 
PA ae a total of £26,200. The main drainage works cost 
£42,500. The sewage works are distant about a mile 
from the town, and are situated close to the Great Eastern 
Railway. Farmhouses, gentlemen’s residences, labourers’ 
cottages, and other dwellings are in the immediate neigh- 
bourhood, and it is stated that no cases of fever are known 
to have occurred near the sewage works. An important 
feature appears to be the success with 
which the sludge is treated and disposed 
of. It is always quickly removed, and is 
never offensive. It has been used upon 
the farm for the last two years with very. 
marked success, the only complaint of the 
farmer being “ that he cannot get enough 
of it.” Captain Flower makes distinct 
reference to the “perfectly inoffensive” 
nature of the sludge. The point is of 
importance, for the sludge question is 
generally a very difficult one. The utility 
of the osier beds is also a notable fact. 
These are, in fact, the filtering beds, 
underdrained about 3ft. deep, and capable 
of taking two or three days’ sewage in 
succession. Osiers are found to absorb 
an enormous quantity of sewage. Mr. 
Hille says the yearly growth of osiers at 
Edmonton was a surprise to everybody, 
inasmuch as it yielded a profit. Even 
when “covered with water (treated 
sewage) in hot summer weather, there is 
no smell whatever from the osier beds.” 
The precipitation tanks are so arranged 
that a may be used singly, or all three 
at the same time. The effluent water 
from the tanks can be discharged either 
into the river Lea, after running some 
mile and a-half through ditches, or it 
may first be passed on to the filtering 
beds, or on to the field, twenty-one acres 
in extent, appropriated to irrigation. 











man was much hurt, but he was quite able 

to give the explanation of the occurrence 

which has been so much wanted. It seems that the 
commander of the Lutfi Djelil had gone ashore at 
Matchin, about four or five miles further up the Danube, 
and had given instructions to his second in command to 
get the Ship into position, but not to open fire until he 
returned on board; and, as a fact, the Turkish ship did 
not reply by a single gun to the Russians. His object in 
going to Matchin was to arrange with four other gun 
vessels for a concerted attack on Braila, which, as we 
know, never came off. 

Numerous explanations of the cause of the sinking of 
the Lutfi Djelil have been given, and a great deal has been 
said about vertical fire and unarmoured decks. According 
to the survivor, however, all these theories are wide of 
the mark. A shell entered the side or base of the funnel, 
and “poe in the up-take the boilers at once followed 
suit. Further than this the cook knows nothing until he 
was picked up; but it is probable that a hole was blown 
in the bottom of the ship sufficiently large to admit 
water enough to sink her at once. Our correspondent 
states definitely that there is no reason to think 
the magazine exploded. ‘There was no sufficient up- 
rush of flame and smoke, and the noise made was not 
great. He describes the flame as being like that of a 
burning tar barrel, accompanied by black smoke. All this 
is quite consistent with the explosion of the boilers. It was 
not possible safely to make any examination on the spot 
after the ship went down, even if such examination could 
have had any results, for a body of Circassians, posted among 
some willows on the river bank, were very busy with their 
rifles. The crewconsisted of 182 men, 20 officers, and 3 pilots, 
all of whom were Turks. The vessel, which is not the most 
powerful Turkish war ship on the river, had only three 
weeks previously passed quite close to the Roumanian 
shore as she proceedel up the main stream. She then 
caused quite a sensation in Braila by her size and hostile 
appearance. She did not, however, return by the main 
stream, but by the old arm of the Danube, entering a little 
below Hirsova. ‘Two of the Russian officers who laid the 
howitzers have been decorated. 

The Lutfi Djelil—not Latif Gelil, as the words are 
erroneously written in this country—was 204ft. long, 
43ft: 3in. beam, drew 9ft. forward and aft, and was 
1751 tons burthen.. Her armour was 4¢in. thick, her 
nominal horse-power 200, and she carried in the fo 
turret two 9in. Armstrong guns, and in the after turret two 
7in. Armstrong guns, while a 40-pounder Armstrong was 
mounted for tire right ahead in a small battery at the bow. 

It will be seen that vertical fire had little or nothing to 
do with the destruction of the ship, the range being 5000 
yards, and the batteries not far above the water’s edge. 


THE DANUBE AT BRAILA. 


before it is applied to land. In this way, he contends, the 
air as well as the rivers might be kept pure. 

Speaking of the watershed over which he has super- 
vision, Captain Flower considers that irrigation farms 
in the low-lying districts of the Lea Valley are particularly 
to be deprecated. ‘Sewage constantly poured into a 
water-logged stratum, must in time become a nuisance.” 

One instance of sewage irrigation which many 


most serious pollution of the tributaries of the Lea occurred 
at this place. The population is 5000, and there is a large 


refuse formerly went into the ditches, which were thereby 
rendered extremely offensive. Now al] the sewage and 
malting water, except from one small malting, is conveyed 
below the town, collected in tanks, and pumped to a sewage 
farm situated on elevated land. Capt. Flower says :— 
“The whole principle of a well laid out sewage farm is 
here carried out, and the effluent is good.” The land is 
high, and no nuisance exists ; “the sewage is far from any 
buildings, and the smell is unimportant.” The sewage has 
a very large proportion of infiltrated subsoil water, and is 
consequently weak. This being the case, and to save 
pumping, about four or five hours during the night the 
sewage is simply filtered through gravel and charcoal. All 
the rest of the sewage is pumped daily, Sundays included, 
on to the farm. A ak balance sheet of the Bishop 
Stortford sewage farm is cited by Capt. Flower, and is cer- 
tainly rather a curiosity in its way. One item runs thus: 
“To year’s ce on the working of the sewage farm, after 
deducting the whole of the expenses, the sum of £4 3s. 6d. 


The apparent existence of a present “ profit ” on the work- 
ing of a sewage farm, even to so moderate an extent as 
£5 12s, 24d., is sufficient to excite attention. But Capt. 
“Charges for pumping, &c., do not appear ; therefore the 
statement must not be supposed to represent the cost of 
dis; of the sewage of the place.” The phrase employed, 
“the whole of the expenses,” might be taken to include 
pumping; but Capt. Flower asserts that the financial 
statement is only an account of a year’s working of the 
farm “after the sewage has got there.” The account shows 
receipts to the extent of £877 6s.; but it is by no means 
conclusive as to the pecuniary position of the undertaking. 
The sewage of Edmonton is treated by a method whic 
may be said to combine all processes. At least, it takes in 
three. Irrigation, filtration, and precipitation, are all at 
work. On such an eclectic system, success ought to be 
assured, and it appears that such is actually the result. At 





TSODS | 
would deem satisfactory is that of Bishop Stortford. The | 


malting trade. The whole of the sewage and the malting | 


an acre as rent, the cost of management, &c., £5 12s. 2}d.” | 


Flower takes exception to the statement by saying that | 


all events, Captain Flower is satisfied with the effluent, | cially devised for that part of 


Each of the precipitating tanks is 
provided with a syphon, which, being 
charged when the men leave work at 
night, the tanks are found empty in the morning, the 
sewage meanwhile flowing into the collecting reservoir. 
This arrangement contributes very materially to the easy 
working of the tanks. In the morning there only remains 
a moderate quantity of sludge, which is swept out in less 
than half an hour, into a subterranean channel, whence it 
passes into what is called the sludge bed. The three 
deposit tanks are built in concrete above ground, with an 
earthen embankment all round. They are placed side by 
side, and are divided by two concrete walls. Each taxk is 
| 200ft. long, 30ft. wide, and about 7ft. deep. The floor of 
each tank slopes slightly from the sides towards the 
| centre, where there is an outlet-pipe for the sludge, which 
| empties itself through the pipes into the subterranean 
channel underneath, leading to the sludge bed. The 
| latter is situated parallel to the tanks, but is separated 
from them by a roadway, which affords facilities for load- 
ing and carting the sludge away. The sludge bed itself is 
| about 150ft. long, and 30ft. wide, with an average depth 
| of 2ft. Gin. A 12in. ire connects the sludge bed with a 
| penstock chamber. here this pipe opens into the sludge 
| bed it is provided with a self-acting flap-valve, and any 
| moisture or water gathering on the sludge bed can be easily 
| drawn off and drained into the penstock chamber, thereby 
| allowing the sludge to dry rapidly, and so facilitating its 
| speedy removal. The collecting reservoir, which receives 
| the sewage when the latter is not being used for direct 
| filtration or irrigation—as on Sundays, or during the 
| night—is situated underground. It is brick-built and 
| roofed in, with due arrangements for ventilation, and has 

| a capacity for 1,500,000 gallons. 
The precipitation of the sewage matter according to the 
| Hille method is effected by means of a deodorising com- 
| pound, which is further recommended as being free from 
|any poisonous or injurious ingredient. The materials 
| specified consist of lime, tar, and salts of magnesium. At 
| Edmonton the sewage comes down by a 3ft. 6in. main 
sewer, and in the first place meets a penstock, provided 
with movable screens for arresting the coarser matters. 
From thence the sewage enters the penstock chamber 
already mentioned, where there is a suction pipe, fitted 
with one of Gwynne’s centrifugal pumps. The sewage 
may from this chamber be delivered through carriers 
direct on to the land for filtration or for irrigation, with- 
out entering the deposit tanks. A portable 10-horse 
| power steam engine, stationed here, does the necessary 
pumping, and — the supply of disinfecting material 
to the sewage. e compound is added by means of a 
4in. pipe, just at the point where the suction pipe takes in 
the sewage. This arrangement appears to be more espe- 
the sewage which goes’on 
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to the land without passing through the deposit tanks. 
In addition, there is a plain, well-arranged engine-house, 
containing two 10-horse power horizontal condensing 
engines, each working two Id4in. pumps. The sewage 
which has been allowed to flow on so as to enter the 
reservoir, is lifted and delivered by these engines into a 
cylinder 5ft. high by 5ft. in diameter, where it is mixed 
with the disinfecting compound, which descends into the 
cylinder from another, of similar dimensions, placed 
above it, the upper cylinder containing also an agitator 
which is driven by the engines. The sewage and 
the compound, being mixed together in the lower 
cylinder, proceed on their way to the deposit tanks, 
“through an iron conduit, which opens into a channel 
running by the side of the tanks. Where the iron 
conduit meets the open channel, the delivery pipe 
from Gwynne’s pump discharges likewise. The sewage 
mixed with the disinfecting compound has to travel along 
the open channel the entire length of the tank (200ft.) 
before it enters the first of the three tanks. By that time 
the chemicals have become thoroughly mixed with the 
entire bulk of the liquid, and the effect is rapidly shown 
as the first tank becomes gradually filled. When this tank 
is full, the partially-treated sewage overflows into the 
second tank, and thence into the third. From the overflow 
lip of this third tank the purified sewage flows on to its 
destination. 

Mr. Hille occasionally employs his sludge, supplemented 
by a small dose of chemicals, to deodorise the sewage, which 
is thereby rendered fit to go on to the land without passing 
through the deposit tanks. The penstock chamber is 
employed as a sort of mixing tank for this purpose. Mr. 
Hille states that sometimes the whole quantity of sludge 
eae ee in one day is used in this manner, being distri- 

uted over the land the next day, plus that day’s sewage. 
Chemicals are thus economised, and the quantity of sewage 
sludge kept within narrow limits. The annual cost of 
treating the whole sewage of Edmonton, according to the 
official returns from the Local Board of Health, is about 
£250 for chemicals, and one man has been found sufficient 
to attend to the mixing up and supply of the chemicals 
thus used. An important principle observed throughout 
the works is, that at no time is raw sewage allowed to find 
its way on to the land. The sewage is either treated with 
what is called the irrigation mixture, or is subjected to 
precipitation in the deposit tanks. 

The results which have followed the adoption of the 
Hille process at Edmonton appear to be very satisfactory. 
Mr. Keates, in his capacity as analytical chemist to the 
River Lea Conservancy Board, has reported the effluent 
water to be “a clear liquid without any smell.” In July, 
1876, Mr. Keates reported in respect to the sewage works 
and the farm, saying, “ notwithstanding the hot weather, 
no nuisance exists.” Last December, the clerk to the 
Local Board addressed a letter to Mr. Hille, expressing 
the satisfaction of the authorities at the results of the 
process in use at the farm. The letter stated : “ Your 
process has satisfied the requirements of the Lea Con- 
servancy Board.” Mr. Hille, on his part, states that the 
success which has attended his operations at Edmonton 
has been due in a great measure to “the friendly and 
business-like support” the Local Board have at all times 
given him in adopting his suggestions. One principle 
which Mr. Hille observes in carrying out his system is 
that of cleaning out the deposit tanks at short intervals, 
daily if possible, and never at longer periods than three or 
four days. It is a feature in his process that with proper 
provision for draining off the moisture, the sewage sludge 
dries in the open air so rapidly as to be easily handled 
with a spade after the lapse of twenty-four hours, having 
then the consistency of stiff mortar. The disinfecting 
compound formed from the chemical ingredients appears 
first of all in the form of a greyish-white paste. One 
pound of this paste mixed with eight pounds of water 
forms the disinfecting and precipitating fluid for the 
treatment of the sewage. The “irrigation mixture,” when 
precipitation is not employed, consists of one part of the 
precipitation mixture with nine parts of sludge. ‘This 
combination when applied to the raw sewage prevents 
offensive smell during the irrigation of the land. 

The Hille process was adopted at Wimbledon about 
seven years ago, some 300,000 gallons of sewage being 
treated daily, with so good an effect as to free the Local 
Board from all litigation and trouble in regard to the 
sewage of their district. Last autumn the Board proceeded 
to use the process in conjunction with irrigation, having 
purchased fifty acres of land at the cost of £15,550. The 
rateable value of the district is £120,000, and the present popu- 
lation is about 13,000, while the Local Board have prepared 
for an increase tothe extentof 45,000. The sewage reservoirs, 
pumping station, engines, artesian well, and other matters 
have cost altogether £20,550. There are twenty-two miles 
of sewers of various sizes, brick and pipe, in the district, 
costing £28,500. The sum of £7400 has been provided 
for new sewers not yet laid out, for compensation, and for 
engineering and legal contingencies, thus making a total 
of £72,000. The works have been designed and carried 
out by Mr. W. F. Rowell, the engineer to the 
Wimbledon Local Board, and are admirably contrived, 
besides being well executed. The artesian well, 400ft. 
deep, supplies water for the boilers and the mixing. There 
are two 15-horse power horizontal condensing engines, 
each engine working two plunger pumps, lifting 170 gallons 
at each revolution of the pump shaft. Adjacent to the 
engine-room are two mixing cylinders of wrought iron, 
16ft. deep by 8ft. in diameter, from whence the disinfecting 
liquid descends into the low level sewage contained in the 
pumping reservoir beneath. The sewage thus mingled 
with the disinfecting liquid is forced by the pumping 
engines into a mixing well, where the middle level sewage 
also enters, which thereby becomes subjected to the action 
of the precipitating materials. The prepared sewage runs 
off from this well — which is really a raised circular tank— 
and enters one or other of two precipitating tanks, 
each 150ft. long, 50ft. wide, and 6ft. 6in. deep, with 
a capacity for about 300,000 gallons. Three hours 
suffice for the accomplishment of the precipitating pro- 





cess, and the sewage water is then discharged 
through an overflow pipe on to a filter bed, or 
else drawn off by means of valves passing through the 
bottom of the tank (having their openings above the level 
of the sludge) into open stoneware carriers for irrigating 
the land. The deposit tanks, like the mixing well, are 
raised structures, so that the sewage and the sludge can be 
readily run off. The filter-bed is one acre in extent, and 
is filled with burnt ballast to an average depth of about 
4ft. The sewage, when passed through this filter-bed, makes 
its exit by a 12in. pipe into the Wandle. The high 
level sewage of the district enters a separate tank about 
200 yards from the engine-house. The disinfecting liquid 
is forced up into this tank through a 3in. pipe, and the 
sewage being thus preparea passes on to the land. The 
crops to be grown consist of rye grass, mangold wurzel, 
Pps ages, and grain, the last named consisting principally 
of oats. 

Taunton is also adopting the Hille system. The popu- 
lation is about 16,000, and the number of houses 3200. 
There are no cesspools. The area drained is 1202 acres, 
and the ordinary flow of sewage is about 320,000 gallons 
per day. Filtering beds have been laid out to the extent 
of about an acre and a-half. When complete, the outfall 
works will cost £9000, everything included, and it is 
estimated that the expense of the chemical treatment will 
not exceed £200 per annum, or at the rate of about a 
farthing for each 600 gallons. The outlay for the con- 
struction of sewers, independently of the outfall works, to 
the end of last year, was only £4000. The Hille process 
seems to be meeting with favour in several towns of mode- 
rate size, in conjunction with the use of land for filtering 
or irrigation purposes, or for the two purposes combined. 
Somerton, in the West of England, with a population of 
only 2500, has adopted the process in conjunction with 
filtration only, at a total cost of about £2000. The Town 
Council of Basingstoke decided last July to adopt the 
Hille method, twenty-one acres of land being purchased 
for irrigation. 








THE CHEMICAL SOCIETY. 
May 3rd. 
Dr. GLADSTONE, President, in the Chair. 

AFTER the announcement of visitors, the minutes of the previous 
meeting were read and confirmed. A list of presents made to the 
library was then read by the secretary. The following certificates 
were read for the first time :—J. Gardner, J. Napier, C. G. Neison, 
Beeby Thompson, and W. Webster, junior. 

Notice was given by the President that he had received a 
requisition, duly signed, to call an extraordinary general meeting, 
and it accordingly gave him great pleasure to do so ; the date of the 
meeting was, however, not stated. 

The Treasurer, Dr. Russell, then announced that he had 
veceived £1000, free of legacy duty, from the son of their late 
fellow, Mr. Lambert, which he had placed to the general credit of 
the Society. 

The President then called on Mr. J. W. Thomas to read a 
paper “‘ On Some Points in Gas Analysis.” The author, during the 
examination of the gases occluded, in Bovey lignite, found, after 
removing the carbonic acid, an absorption of 1°3 to 3°8 per cent. by 
pyrogallic acid and potash ; as no oxygen was present he proceeded 
to investigate the cause of this absorption. He found that pyro- 
gallic acid does not liberate carbonic acid from the alkaline 
carbonates; morever oxygen is completely absorbed, though 
slowly, by a solution of pyrogallic acid and potassic carbonate, 
providing an excess of the acid is not present. Oxygen is absorbed 
completely and rapidly by caustic potash and pyrogallic acid in the 
presence of potassic carbonate if an excess of caustic potash be 
present. The author next investigated the formation of carbonic 
oxide during the process of absorption, and finds that the error caused 
thereby can be reduced to less than 0°5 per cent. by using at least 
twice as much caustic potash as pyrogallic acid and agitating the 
tube so as to hasten the absorption. Nitric oxide is absorbed by a 
solution of pyrogallic acid and caustic potash ; the absorption is, 
however, not complete, owing to the formation of some nitrous 
oxide, the reaction being probably N2 O2: = ON2 + O. Nitric 
oxide is slowly absorbed by pyrogallic acid and potassic carbonate. 
Of course nitric oxide and oxygen could not co-exist in a gaseous 
mixture, but if only a small quantity—say 3 per cent.—of nitric 
oxide be present it is difficult to determine whether the gas is 
oxygen or nitric oxide, as both would be absorbed by pyrogallic acid 
and potash. The author, therefore, always adopts the method of 
adding a known volume of oxygen to the mixture to be analysed 
after absorbing the carbonic acid with potash, any decrease of 
volume will be due to the presence of nitric oxide. In conclusion, he 
gives the following precautious:—An excess of caustic potash should 
always be present, and the absorption accelerated by agitation. The 
alkaline solution of pyrogallate should be used in moderate excess 
so as to increase the rapidity of absorption and prevent the forma- 
tion of carbonic oxide. 
five to ten minutes. The best liquid is a saturated solution of caustic 
potash and one part of pyrogallic acid to five parts of water. 

The next paper was by Dr. Russell and Mr. W. Lapraik “‘ On 
Experiments on the Decomposition of Nitric Oxide by Pyrogallate 
of Potash.” The nitric oxide was prepared by the action of sul- 


phuric acid on nitrate of potash and ferrous sulphate. Its purity | 


was always tested by its total absorption in a solution of ferrous 


sulphate. Different volumes of gas were exposed to the action of | 


pyrogallate of potash ; it was found that 58 to 59 per cent. of the 
gas was absorbed. The authors then tried the action of pyrogallate 
of potash, fully saturated with oxygen, in this case 76 per cent. of 
the nitric oxide was absorbed. The action of potash alone was 
now investigated, 75 to 77 per cent. of gas was slowly absorbed. 
The action was substantially the samein the cold and when heated 
either at the ordinary pressure or in sealed tubes. The residual 
gas consisted, roughly, of 90 per cent. nitrous oxide, 2 per cent. 
nitric oxide, 8 per cent. nitrogen. The action of water alone in 
sealed tubes heated in a water bath for a fortnight and 
remaining unopened four months, set up the same decomposition, 
but it was not complete, and more nitrogen was formed. Pyrogallic 
acid alone has no action on either nitric or nitrous oxide, and 
alkaline pyrogallate has no action on nitrous oxide. The authors 
concluded by stating that the probable action of the alkaline pyro- 
gallate is to convert the nitric oxide into half its volume of nitrous 
oxide, but that simultaneously another more obscure action occurs 
either from the excess of potash or from certain compounds formed 
by the action of the oxygen on the pyrogallate. Practically, in 
the gases obtained by burning a water residue, a contraction of 
volume on introducing alkaline pyrogallate, does not prove the 
presence of oxygen. 

Mr. Thomas remarked that by using caustic potash absolutely 
free from carbonate, he had succeeded in obtaining the theoretical 
quantity, 50 per cent. of nitrous oxide ; but if old alkaline pyrogal- 
late was used a larger quantity of gas was absorbed. ; 

Dr. Russell, in reply to Mr. Neison, said the nitric oxide used 
was always tested to see whether it was completely absorbed by a 
solution of ferrous sulphate. 

Dr. Armstrong was inclined to think that the reaction was not 
a case of simple deoxidation, but that the potassic hydrate played 
some part in the decomposition. 

After the thanks of the Society had been returned to the author 


of the above papers, Mr. Groves read a paper by Dr. Stenhouse and 
himself, entitled ‘‘ Contributions to the History of the Naphtha- 
lene Series, No. 1, Nitroso-@-Naphthol. After attempting to 
prepare this substance by Fuchs’ process—Deut. Chem. Ges, Ber, 
viii., 625 and 1026—with results far from satisfactory, the 
authors devised the following process, which yielded good results, 
One part of pure 6-naphthol was dissolved in ten parts of boiling 
water by means of one part by measure of caustic soda, sp. gr. 1°323, 
cooled and poured into one or more parts of water. This solution 
was mixed intimately with a liquid containing two parts by weight 
of 15 per cent. nitrosyl sulphate solution in 200 of water. After 
standing twelve to twenty hours, the petadee of crude nitroso- 
8-napthol was collected ona linen filter and washed with cold 
water. This was purified, in the first instance, by solution in 200 
times its weight of light petroleum at 40 deg., filtering, and pre- 
cipitating with an alcoholic solution of ammonia, This method of 
purification was unsatisfactory. No evidence could be obtained 
of the existence of a second isomeric nitroso compound, Other 
solvents were equally useless for purifying the crude product. The 
authors finally obtained the body pure by precipitation as a barium 
compound from a solution in dilute alkali; this compound after 
decomposition with an excess of hydrochloric acid and washing, 
was re-dissolved, re-precipitated, &c., a second and third time; 
finally the nitroso-8.napthol was obtained pure. The yield of pure 
substance is about half the weight of the naphthol originally taken, 
Full details, attention to which is necessary to secure success, of 
the preparation and purification, are given by the authors, Analysis 
indicated the formula Cio Hs (NO). OH; the hydrated substance 
crystallises in minute brilliant yellow needles which lose water at 
a gentle heat and become brown. The anhydrous compound 
obtained by crystallisation from alcohol, Xc., forms thin orange 
brown plates or short thick prisms, melting at 109°5. Nitroso-6- 
naphthol is slightly soluble in water, easily in carbon disulphide, 
benzene, ether, acetic acid, and hot alcohol, and sparingly soluble in 
light petroleum, it dissolves in cold concentrated sulphuric acid with- 
out alteration but is decomposed by heating with concentrated 
nitric acid ; it forms green compounds with the alkalies and alkaline 
earths ; by treating nitroso-8-naphthol carefully with dilute nitric 
acid, mono-nitro-8-naphthol is prepared as a pale yellow crystalline 
powder, or in orange-brown eakpdiens plates. It melts at 96 deg. 
Other compounds are formed by the action of nitric acid on 
nitroso-8-naphthol, which the authors have not yet completely 
investigated. By treating the barium compound of nitroso-¢- 
naphthol, suspended in dilute ammonia, with hydrogen sulphide 
for an hour, an amido compound was formed; on dissolving this 
body in dilute sulphuric acid, and pouring the liquid intoa 10 per 
cent. solution of potassium, dichromate (-naphthaquinone 
separated in bright orange needles, melting at 96 deg. Cent.; 
analysis gave the formula CioH,O2 By treating this new sub- 
stance with hydriodic acid, a hydroquinone was prepared, On 
boiling with nitric acid, it is oxidised into phthalic acid. The 
authors point out that this is the first instance of two isomeric 
quinones (a naphthaquinone, which is readily volatile, having pre- 
poe nn been prepared by Groves) derived from the same hydro- 
carbon. 

After a few remarks by Dr. Armstrong on the constitution of 
the above substances, the following paper was read, ‘* On Asbestos 
Cardboard and its Uses in the Laboratory,” by W. N. Hartley. 
This substance, specimens of which were exhibited about jin. to 
jin. thick, resembles greyish cardboard, but has a soapy feel, like 
steatite. It can be used for making crucible supports, sand baths, 
mufiies, retort supports, &c. It can be cut with corkborers or 
scissors; by moistening with water, it can be moulded to an 
shape ; after moistening, it should be gradually dried and ignited, 
to get rid of organic matter. It stands the ordinary wear and 
tear of the laboratory well. It is formed principally of asbestos 
fibres. Mr. Hartley, in reply to various questions, stated it could 
be obtained from the manufactory, 31, St. Vincent-place, Glas- 
gow, at 4s. per Ib. 

After a vote of thanks to Mr. Hartley for bringing this substance 
to the notice of the Fellows, the Society adjourned to May 17th, 
when the following papers were read :~-(1) MM. P. Muir and 8, 
Suguira, ‘‘On a Slight Modification of Hofmann’s Vapordensity 
Apparatus ;” (2) J. W. Mallet, ‘“‘ Note on the Fluid Contained in 





The absorption should be complete in 


a Cavity in Fluorspar;” (3) J. B. Hannay, ‘‘ Examination of 
Substances by the Time Method ;” (4) W. Ramsay, ‘On the 
Dehydration of Hydrates ;” (5) MM. P. Muir, “‘ On Certain Bis- 
muth Compounds, Part VL.;” (6) J. Philippson, ‘‘ Theory of the 
Luminous and Non-Luminous Flame.” 





THE METEOROLOGICAL SocteTy.—The usual monthly meeting of 
this society was held on Wednesday, the 16th instant, at the 
Institution of Civil Engineers; Mr. H. 8. Eaton, M.A., president, 
in the chair. Stephen Bretton, J. Gulson Burgess, David Milne 
Home, and F. Gartside Tippinge were balloted for and elected 
Fellows of the Society. The following papers were read :—** An 
Improved Form of Mercurial Barometer,” by RK. E. Power, F.M.8. 
The improvement consists in the use of a double column of 
mercury, so that in the event of a vacuum being formed by the 
escape of some mercury into the cistern, the shock is no longer 
felt by the tube, but, in the first place, is received by the mercury 
alone, and then reflected, much diminished, into the cistern, where 
it is modified by the presence of the atmosphere. At the same 
time, owing to the peculiar construction of the cistern, the pro- 
bability of any mercury leaving the tubeg is much less than in the 
case of the standard barometers at present in use. It is also 
believed that the employment of the double tube will do away 
with the necessity of boiling the mercury. ‘The Relation 
between the Upper and Under Currents of the Atmosphere around 
Areas of Barometric Depression,” by the Rev. W. Clement Ley, 
| M.A., F.M.S. This paper gives a description of the mean direc- 
tions of the movements of cirrus clouds over the different segments 
| of areas of depression. The subject is treated on its observational 
side, as it is not yet considered ripe for much theoretical discus- 
| sion, but one or two points seem likely to throw some light on the 
theory of the movements of the atmosphere. The direction of the 





related to the direction in which the depression itself is progressing. 
In the rear of a depression where the mean direction of the surface 
winds is nearly parallel to the isobars, or at right angles to the 
radius, the cirrus current almost coincides with the surface wind, 
except near the central calm. In the front of the depression, on 
the other hand, where there is the greatest indraught near the 
earth’s surface, the upper currents flow greatly away from the 
centre. The current in the rear of a depression has therefore the 
greatest, and that in the front the least vertical depth, The 
majority of our depressions travel towards some point between N. 
and E., and so far as the author has been able to calculate, the 
mean height of our south-easterly winds is not half that of our 
north-westerly winds, even supposing the latter to extend no higher 
than the stratum of cirrus. The angle of deviation increases with 
the increase of friction; and it is possible, therefore, that the 
great incurvation of the surface winds in the front of a depression 
is closely related to the greater amount of friction which they 
encounter, for they are comparatively shallow currents, and ex- 
—- resistance above as well as at their base, The contrast 

tween the upper currents on the right and those on the left of 
the projectory is quite as remarkable as that between the upper 
currents in the front and in the rear, and it is very constant and 
well marked in its general character. As regards the centre, the 
upper current, when traceable over this district, commonly 
coincides, or very nearly, with the wind previously felt at the 
earth’s surface. ‘‘ Contributions to the Meteorology of the Pacific 
—the Island of Rapa,” by Robert H, Scott, F.R.S. Rapa is a 
small island, 18 miles in circumference, in the South Pacific, in 
latitude 27 deg. 8., and ee a 144 deg. W. The observations 
were made by Captain D. E. Mackellar, on board the depét ship, 
Medas, during the period extending from December 15th, 1867, to 
May 27th, 1869, The climate appears to be an equable one. 





upper currents round a depression is found to be most intimately ~ 
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RAILWAY MATTERS. 

DuriNnG the last seven years 395 American locomotives have 
been exported, their total value being £1,098,128, The field for 
this movement is rapidly widening, and the reputation of American 
engines is, it would seem, steadily increasing. 

Tue aggregate receipts of all the French railways in 1876 
amounted to £34,348,287, as compared with £33,576,338 in 1875. 
The extent of line in operation at the close of 1876 was 12,542 
miles, as compared with 12,150 miles at the close of 1875. 


Mr. THADDEUS NorkIs, sen., formerly of the well-known firm 
of Norris and Co., locomotive builders, died recently of paralysis. 
He retired from business in 1861, and has since devoted his time to 
fishing and to the study of natural history. He wrote two success- 
ful books, ‘‘The Amevican Angler” and ‘‘ American fish Cul- 
ture.” 


THREE contracts for works on the Constantine side of the East 
Algerian Railway have been let, and at prices rather below the 
estimates. A fourth section in the neighbourhood of Setif is also 
expected to be commenced next month, so that the construction of 
the whole line will probably shortly be in full swing. The com- 
pany is accumulating stores and materials, and some rather 
important quantities of rails have already arrived at Constantine. 


Tue Emperor of Russia has finally sanctioned the construction of 
the Orenburg-Tashkent Railway line. The line will proceed from 
Orenburg to Orsk, Djitikul, and the Lake of Kuyouk, where it 
divides into a northera and southern branch, the northern branch 
joining the Siberian railway system at Troitsk and Ekaterinburg, 
and the southern going on to Tashkent, Kogalshar, and Djulek, 
The line, avoiding the desert and steppe, is circuitous ; 1800 versts 
of rail willbe required between Orenburg and Tashkent, not 
including the branch line at Troitsk, which is 300 versts long. 


Tue directors of the Great Northern Railway have entrusted the 
construction of the branch line from Batley to Dewsbury to Messrs, 
Charles Baker and Ralph Firbank. The works are very heavy, 
consisting of a tunnel pl 200 yards long, a viaduct about 150 
yards long, 50ft. high, with two bridges under the London and 
North-Western Railway, There are about 50,000 cube yards of 
masonry and brickwork and several new streets and diversion of 
sewers in the borough of Dewsbury. The works are to be com- 
menced forthwith, and are expected to be completed within a 
couple of years. 


In reference to the reports recently circulated of an arrange- 
ment between the Metropolitan District and South-Western com- 
penies, we understand, says Herapath, that no arrangement of the 
character indicated has been arrived at. Under the Act already 
passed the District Company will, upon the completion of the short 
junction line from Hammersmith to Shaftesbury-road, obtain run- 
ning powers over the South-Western to Richmond. Should the 
Ealing Extension Bill, now in Parliament, be passed, the Midland 
Company would obtain running powers over the proposed line vid 
Acton to Hammersmith, from whence their Mansion House service 
would be taken on by the District Company. 


In a table in his last report the engineer of the Great Western 
Railway of Canada gives a detailed account of the extent to which 
steel rails have been applied on that line. The main line or lines 
are entirely steel, Not a mile, or a fraction of a mile, is iron. 
The total length of the main line and branches is 575°24 miles, 
551°29 miles are of steel, only 23°85 miles of iron being now in the 
track. Not 5 per cent of the whole is iron; upwards of 95 per 
cent. is steel. So small a fraction being iron it may be said the 
Great Western of Canada is now from end to end a steel railway. 
Nearly a half of its leased lines are also steel, but they are 
comparatively short and inferior lines, where the use of steel is not 
of so much importance, 


Tue Midland Company are making still further provisions for 
their coal traflic to the metropolis, They bave already several 
large depéts in the south district, in connection with the London, 
Chatham, and Dover line, and they are now about to connect 
themselves for this portion of their traffic with the South-Western 
and Metropolitan lines in order to establish a large coal depdt at 
Kensington. Ata cost, according to Herapath, of about £40,000 





NOTES AND MEMORANDA. 


THE Gewerbe-Blatt of Zurich gives a recipe for a solution said 
to prevent the action of moist atmosphere upon walls, <A wall 
exposed to cold and moisture should be, it says, coated with a com- 
pound of $lb. of soap dissolved in 10 1b. of boiling water, care 
being taken in applying it to avoid the formation of bubbles. A 
little alcohol assists in dissolving the froth, and causes the solution 
to penetrate deeper into the wall. A second coating is added after 
twenty-four hours, composed of a solution of sulphate of alumina, 
about 4 lb. in 301», of water. The coating obtained is, it is added, 
impermeable, If the first coat is not dry and hard in twenty-four 
hours it must be left a longer time. 

M. A. Scumipr has noticed Fichtelite and Reten, crystalline 
hydrocarbons in the peat deposits of the Fichtel range of mountains, 
Fichtelite is a crystalline hydrocarbon, occurring as fine monolinic 
crystals, or brittle, yellow scales in the peat. Its formula, accord- 
ing to Gorup, is Cy H;, while Bromels makes it C,H. Its melting 
point is 46 deg. C. It is soluble in ether, and can be sublimed 
without decomposition. Along with Fichtelite in similar relations, 
though more rarely found, is another hydrocarbon, which is called 
Reten, and to which the formula Ci; Hio has been given. It is 
distinguished from Fichtelite by crystallising from its solution in 
ether, while Fichtelite remains as a resinous mass. It is gradually 
soluble in dilute Hz O,, and gives a crystalline compound with 
trinitrophenol. Its point of fusion is 213 deg. The occurrence of 
Fichtelite in recent pine timbers has been described by Professor J. 
W. Mallet, L.L.D. 


A PAPER entitled “ Index to the Literature of Vanadium, 1801 
to 1877,” was recently read by title before the New York Academy 
of Sciences, and will be published in full in the annals of the 
academy. This index is on the same plan as those on uranium and 
manganese, by Dr. H. ©. Bolton, and on titanium, by E. G. 
Hallock, previously presented to the society. Vanadium has 
recently been discovered to be one of the most useful metals, espe- 
cially for the manufacture of aniline black and indelible ink. As 
yet the sources are few, and the amount found very small; so 
that the metal sells at 330 dols. per ounce. Some of the New 
Jersey ores, however, according to Dr. J. Walz, contain vanadium, 
and he who succeeds in extracting it on a commercial scale will 
confer a lasting benefit and secure a fortune atthesametime. Mr. 
Rockwell has given in his index some 500 references, which will 
enable the investigator to find out with but little labour just what 
hasfalready been known and written on Vanadium. 

THE “‘ Determination of Iodine by the Blowpipe” is the subject 
of a paper recently read by Mr, Walter B. Devereux, before the 
New York Academy of Science. The determination of iodine in 
the presence of the other halogens, chlorine and bromine, has 
hitherto been a difficult and uncertain operation in blowpipe 
analysis. Mr. Devereux takes advantage of the well known 
property which sulphate of copper possesses of decomposing 
metallic iodides and liberating the iodine. The substance to be 
tested is mixed with one-third its weight of pulverised sulphate of 
copper, and the mixture is introduced into a glass tube closed at 
one end and heated. The iodine is easily recognised by the violet 
colour of its vapour, or by holding a piece of moistened starch 
paper at the open end of the tube, taking care that the paper does 
not become heated, which would destroy the blue colour of the 
iodide of starch, This precaution is more especially necessary in 
the case of iodide of silver, which requires a high heat for its 
decomposition. 


THE manufacture of the La Bastie toughened glass is now in 
active progress in Brooklyn, The manufacturer states that, in June 


last, his factory was destroyed by fire, and the introduction of the | 


glass into our markets has for that reason been delayed. Only one 
kind of goods, lamp chimneys, are now made, and the process is as 


| follows: A workman, having in his hand {a pole about 8ft. long, 


with a knob on the end the size of a lamp burner, fits a chimney 
on the knob and plunges it into the flame of a furnace. He with- 


| draws it twice or thrice that it may not heat too quickly, turning 


they recently purchased a plot of land upwards of seven acres in | 


extent, situated immediately to the west of the Metropolitan Rail- 
way, and adjoining the High-street, Kensington, station, and on 
this land they are pow engaged in the construction of a large coal 
depot, which will be the most convenient, as regards accommoda- 
tion for the trade, of any they have yet constructed in the metro- 
polis. 

A CORRESPONDENT on the South-Western Division of the Chicago, 
Rock Island, and Pacific Railroad writes to the Railroad Gazette :— 
“The twenty-four locomotives, which have all steel boilers and 
which have been in heavy service for six years, are all good; not 
one of them to my knowledge has had a cracked sheet. I have 
patched some of them in the bottom and corner of the fire-box, 
where rust and ashes had eaten the sheet away, but I believe if I 
had adopted our present system of holding the grates I should not 
have had to do this, The system consists of leaving the side of 
the grate a little loose, so that when the fireman shakes the grates 
he moves the side bars enough to shake all the ashes from between 
the side bars and side sheets, If ashes do not collect next the 
sides of the fire-box the sheets will not be rusted away. We also 
place our grates lower than they are ordinarily placed on other 
railroads, the centre of the grate being on a line with the rivets 
through the mud ring. We used the ‘fingered’ rocking grate. 
have been using for three months a slide valve with ports 1}in, by 
10in, and }2in, outside and scant j;in. inside lap, The cylinder is 
16in. by 22in., and I think the engine works better in all respects 
than it did with the old valve with ports 1jin. by 15in. and the 
same lap. Iam rebuilding a passenger engine with the same ports, 
I have a very hard road to operate, with heavy grades, short curves 
and a mud foundation. Our engines work full stroke or are shut 
off most of the time. Fourteen freight cars loaded form a heavy 
train, and sometimes we cannot haul twelve cars, although we have 
as good engines as there are in America, I believe.” 


THE New York Z'ribune says :—‘‘ The novel enterprise of trans- 
porting large steamers across the Continent has been successfully 
carried out within a few weeks. In October, 1876, George H. Brad- 
bury, President of the Occidental and Oriental Steamship Company, 
made a contract with Fletcher, Harrison, and Co., of this city, for 
the construction of two side-wheel steamboats, each of the following 
dimensions: Keel, 210ft.; beam, 32ft.; depth of hold, 10}ft. Each 
was to have two boilers, one vertical beam condensing engine, with 
a cylinder 50in. in diameter and 11ft, length of stroke. The contract 
provided that the hulls, machinery, and joiner-work should be 
built and fitted together here, and that when completed the boats 
should be taken to pieces and shipped by rail to San Francisco, and 
there put together again. In accordance with their agreement, 
Fletcher, Harrison, and Co., early in March forwarded the hull and 
machinery of the first vessel, and they have since despatched the 
hull and machinery of the second, with the joiner-work for both. 
The boilers for the second boat were delivered in Jersey City about 
a week ago, and are now on the way to San Francisco, The entire 
weight of the vessels and machinery as shipped was about 800 
tons. The four boilers were completed before shipment, and 
taken on locomotive trucks to Buffalo, whence they were trans- 
ferred to Lovell flats, upon which they were transported without 
change to their destination. The hulls were built by Lawrence 
and Foulks, and the joiner-work was done by H. B. Eels, Each 
shipment has been delivered about 20 days after it left New York. 

he st s are intended to run on San Francisco bay, one 
from San Francisco to Saucelito, the other from San Francisco to 
San Rafael. No pains have been spared to make them in every 
respect as complete and elegant as possible, and it is believed that 
in point of speed they will be unequalled by any boats on the 
Pacific coast. 








the pole rapidly the while, and when the glass reaches a red heat 
quickly shoots it into one of a dozen small baths fixed on a revolv- 
ing table, and seizes another chimney. <A boy keeps the revolving 
table always in position, and as the chimneys come around to him, 
having been the proper time in the bath, he takes them out to 
be dried, sorted, cleaned, and packed. The bath has to be of 
just the right temperature, as, if it be too hot or too cold, the chim- 
neys are liable to complete fracture. In either case the process of 
annealing is imperfect. By working the tables at a certain rate, 
the baths are kept at the right temperature by the immersion of 
the red-hot glass. Oil or tallow is used in the bath. Any greasy 
substance will do, though tallow has proved most satisfactory. 
M. De la Chapelle, the manufacturer, states that he has already 
sold 150,000 dols. worth of the chimneys. The toughened chimneys 
are about 60 per cent. dearer than those of ordinary glass, 

At a recent meeting of the New York Academy of Scieaces, Mr. 
Sloane described the experimental gas apparatus employed by him 
for determining the quantity and quality of gas that may be obtained 
from a given specimen of coal. The retort employed is 7ft, 4in. 
long, and will hold a charge of 224 lb. of coal. The stand pipe is 
7in. in diameter ; beyond the main, the hydraulic main 3in, and 
4in. pipes may be used. The usual forms of condenser, scrubber, 
purifier, and meter are employed. The gasholder, which has a 
capacity of 15,000 cubic feet, is so arranged that when the holder 
is down, it will be entirely empty. It is weighed by running water 
into a basin formed by the top sides of the holder. By-passes are 
used to cut off any of the purifiers or meter if desired, Gas from 
the large works can also be sent through this apparatus for expe- 
riments with the condensers and purifiers. A preliminary charge 
is made at 7 a.m. to get all the old gas or air out of the apparatus, 
and is drawn at 10 or 11 a.m., when 1100 cubic feet of gas have 
been run through and registered. The next charge is carefully 
weighed and putin, the meter reading taken, and the apparatus 
connected with the holder. About 5 p.m., when the gas comes off 
so slowly that it requires two or three minutes to make a foot of 
gas, the charge is drawn. Two determinations are usually made, 
one of maximum yield, the other of quality at standard yield. The 
coke is also weighed at the close of the operations. The gas ought 
then to be subjected to a careful and complete analysis, which is 
not done in any of the New York city gasworks, probably owing 
to the labour and expense, which, Mr. Sloane says, influences the 
penny-wise, pound-foolish action of the directors. 

A SIMPLE method of ascertaining the difference of level on roads, 
or in mines, &c., has been adopted by Mr. H. N. Ground, of 
Saltburn-by-the-Sea. He takes two standards, each having a 
suitable scale, and furnished with an ordinary glass gauge tube 
embedded therein. Two such tubes are connected together by 
means of a flexible tube of any necessary length attached to their 
lower ends. Into the connecting tube and glass tubes is introduced 
such a quantity of water as will, when the two standards are 
placed together, fill the flexible tube and reach about half the 
distance up the glass tubes in the standards. The standards are 
placed at two given points, and the height at which the water stands 
above each of these points indicates, by means of the scales marked 
on the standards, the difference of level between the two points 
on which the standards rest. Thus, for instance, say at point A 
this reads 5ft., and at point B 1ft., the difference of level between 
each point would of course be 4ft., the surfaces of the water being 
at the same level. Another form of the instrument would be to 
have short glass tubes or other suitable vessels fixed at the ends of 
a flexible tube to be moved up or down separate standards until 
the surface of the water becomes visible in each, and then read off 
in the same way, as already described. This form, with standards 
of a fixed convenient length, could be advantageously employed, 
miore especially in the particular process of levelling known as 
contouring, or finding the level lines on an uneven surface. The 


flexible tube may be made, if desired, of a convenient known 
length, or with distances marked thereon, so that, in making sec- 
tions, no other measuring chain would be required. 





MISCELLANEA. 


THE first section of the Manchester and Salford Tramways was 
opened for regular service between Broad-street, Pendleton, and 
St. Mary’s-gate in Deansgate, on Friday, the 18th inst. 

THE question has been raised in the Punjab whether, for engi- 
neering purposes, it would not be well for the Government to 
abolish Persian water wheels and substitute windmills for the 
raising of water, 

Sir RicHarp TempLe has reported in favour of the repair, as a 
famine relief work, of the gigantic tank, known as the Begum’s 
Talao, in the old Mahommedan capital of the Southern Mahratta 
Country, Beejapore. 

THE War Department have entered into a contract for the pur- 
pose of dredging out the two basins in the Royal Dockyard, Wool- 
wich, which have since the closing of the dockyard asa shipbuilding 
establishment remained entirely disused. 

We have received from Messrs. Selig, Jun. and Co., of Queen 
Victoria-street, a most elaborate illustrated catalogue of engineers’ 
tools and other requirements. It is difficult to say what the cata- 
logue does not contain. Many of our readers may find it useful to 
know of its existence. 

A NEW smithy is in course of erection at the Royal Arsenai, 
Woolwich, in connection with the Royal Gun Factories, adding 
considerably to the area occupied by the works of the Department. 
The sum of £2500 is to be expended this year on this building, and 

25000 is required for a new coiling shop and other alterations to 
existing works. 

WE read in the Lodtehy that the town of Tombow opens a com- 
petition for the drainage of the town. These works will be very 
important ; the town of Tombow has more than 100,000 inhabi- 
tants, and is one of the richest in the Russian empire, It is 
500 kilometres in a south-easterly direction from Moscow, and is 
connected thereto by railway. 


RANGE-FINDERS for field guns are being introduced into the 
service ; they are being issued in the ratio of about 75 to 80 of the 
Nolan instrument and 25 of Watkins’. The Nolan range-finder 
has been considerably modified and reduced im size, so as to fit 
into a small leather pocket attached to the saddle, the instrument 
now being used in connection with a tripod, instead, of as formerly, 
being piseed on a gun. The wooden roller for calculating the 
ranges has been doneaway with, a card being substituted, which gives 
the ranges due to various angles and bases without any calculation. 

THE King of Burmah is said to be about to establish a paraffine 
oil manufactory at his capital. Ashe has the monopoly of earth 
oil in his dominions, it could doubtless, if worked under proper 
superintendence, be made to pay well. But we are afraid, says the 
Indian Railway Service Gazette, like some other of the King’s 
speculations, when he has gone to great expense to get the plant, 
he will start off upon some other hobby and let all the machinery 
of the oil manufactory go to ruin. If a proper manufactory of the 
kind were established in Upper Burmah, the whole of India 
might be made independent of American oil in a couple of years. 

On Saturday afternoon the members of the Working Men’s 
Clubs, under the auspices of the Working Men’s Club Union, paid 
a visit, by permission of the Royal College of Surgeons, to the 
magnificent museum founded by John Hunter, and attached to the 
building of the college in Lincoln’s-inn-fields. Professor Flower, 
the curator, received the visitors, who were conducted into the 
first great hall, where Professor Flower gave a general description 
of the museum. At the conclusion of the visit one of the party, 
on behalf of his comrades, gave hearty thanks to the Professor and 
to the council of the college, for the treat which had been afforded 
to them, and said it was altogether a mistake to suppose that the 
working men took no interest in science. The Professor said it 
afforded him much pleasure to show the museum, and especially 
so when he found his labours thus appreciated. 

THE Bureau Veritas of Paris has recently published its general 
report ot the merchant navies of the world for the years 1876-77. 
These navies are comprised in 5771 steamers, representing in gross 
5,685,342 tons (net tonnage, 3,748,529 tons), and 58,208 sailing 
vessels, representing a tonnage of 15,553,888 tons. In these figures 
only sea-going vessels are included. The sailing vessels of the 
merchant navies of the world are distributed as follows :— 





Flags. Vessels. Tons. 
Great Britain .. eo 20,265 5,807,375 
United States .. on i 7,288 2,390,521 
Norway .. . a 4,749 1,410,903 
Italy .. 4,601 1,292,076 
Germany... 3,456 375,995 
France 3,858 725,043 
Spain 2,915 557,320 
Greece .. 2,121 426,905 
Holland .. 1,143 399,903 
Sweden .. 2,121 399,128 
Russia oe os ee 1,785 391,958 
Austria .. oe oa oe 983 338,684 
Denmark 1,348 188,958 
Portugal .. ~ . _ 456 107,016 
South America .. od «4 273 59,458 
Central America _ od 153 59,944 
Turkey .. os ee o< 305 48,209 
Belgium .. ee a os 55 23,344 
Asia as os oe - 42 16,019 
Africa, Liberia .. ee ee 3 4 

Total £8,208 15,553,388 


A CORRESPONDENT to the Times writes :—‘‘ The Admiralty office 
has had assigned to it the credit of the design of the river service 
gunboats of the Medina class, built on the Tyne, and now complet- 
ing at Portsmouth yard. But so far as the proportions of length 
to breadth, and the external form are concerned, the credit appears 
to be due to a Brazilian haval architect—Captain Trajano de Car- 
valho. He had had considerable experience in designing small 
vessels for his own Government, and during his recent stay in 
England, employed on work for Brazil, he made a model which so 
commended itself to the judgment of the Director of Naval Con- 
struction, and to the Controller of the Navy, that they recom- 
mended it for adoption. Before doing so it was subjected to expe- 
riment by Mr. Froude, with very satisfactory results. The 
proportions were indeed very much what he would have recom- 
mended, although they differed considerably from previous 
practice. The actual trials have confirmed in a very remarkable 
manner what were Mr. Froude’s forecasts and the views of Captain 
de Carvalho, They were limited strictly to a draught of 6ft., 
and a speed of nine knots was all that was hoped for. Some of 
the vessels engined by John Penn and Son have realised a speed 
of ten knots. Those engined on the Tyne have not hitherto 
done quite so well. Comparative statement of steam performances 
of the Medway and the best of the vessels of the Snake class :— 
The Medway.— Length between perpendiculars, 110ft.; extreme 
breadth, 34ft.; draught, 5ft. 7in., 5ft. 9in.—5ft. 8in.; area, middle 
section, 164 square feet ; displacement, 331 tons ; indicated horse- 
power, 315; speed, 9°518; S. 3 by middle section, indicated horse- 
power, 450; S. 3 by D. 2-3, indicated horse-power, 131°3. The 
Snake class.—The Blazer.—Length between perpendiculars, 85ft.; 
extreme breadth, 26ft. 1gin.; draught, 5ft. 9in., 6ft. 3in.—6f%.; 
area, middle section, 140 square feet ; displacement, 241 tons ; 
indicated horse-power, 266 ; speed, 8°741; S. 3 by middle section, 
indicated horse-power, 350°9; 8. 3 by D. 2-3, indicated horse- 
power, 97‘1. The Arrow.—Length between perpendiculars, 85ft, ; 
extreme breadth, 26ft. 1lgin.; draught, 5ft. 9iu., 6ft. 3in.—6ft.; 
area, middle section, 140 square feet; displacement, 241 tons ; 
indicated horse-power, 264; speed, 8°716; S. 3 by middle section, 
indicated horse-power, 351°5; S. 3 by D. 2-3, indicated horse- 
power, 97°2. The Pickle.—Length between perpendiculars, 85ft. ; 
extreme breadth, 26ft. lgin.; draught, 6ft., 6ft. 6in.—6ft. 3in.; 
area, middle section, 146 square feet; displacement, 254 tons; 
indicated horse-power, 268 ; speed 8693; S. 3 by middle section, 
indicated horse-power, 357°5; 8. 3 by D. 2-3, indicated horse- 
power, 98°2, 
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THE 


100-TON ARMSTRONG GUN. 


!ONGITUDINAL SECTION 





Tue engraving above shows the 100-ton Armstrong gun, as 
mounted on its pontoon at Spezzia. A is one trunnion slide 
block. E the ram which takes up ‘he recoil, working into the 
hydraulic press D D, fixed at the rear of the bed girders C C, 


F is a hydraulic press for elevating and depressing the gun. Zis 
| the steam engine, supplied by the boiler H, for working the 
' hydraulic gear. K is the loading rammer, drawn back by the 

gear R, V, P. S isa light shield over the rammer. X shows the 


position of the gun when depressed for loading, Y being the 
projectile. The arrang>ment has worked so well that its extended 
adoption is certain. Our drawing has been copied and carefully 
corrected from one in Stwmmer’s Ingenieu. 








TYZACK’S PATENT ANCHOR. « 


THE accompanying engraving, Figs. 1, 2, and 3, represents a 
new style of ship's anchor, recently patented by Mr. G. Tyzack, 
of Stourbridge, formerly of North Shields. 
made in two parts secured to each other by the pins Ha K D. 
The arm with its fluke B is fitted with a T head, h g, Fig. 2, 
which bears on the pin H, as shown. In Fig. 1 two pins, F F, 
are fixed in the head and act instead of the single pin H, Fig. 1. 

The novelty claimed by the inventor consistsin the anchor having 
only one arm, which is reversible, and so arranged that whichever 


way the anchor falls it finds itself ut once in a position to bite. | 


The other chief advantages claimed by the patentee are-—that 
the anchor cannot foul when holding, having no projection above 
the shank ; that it is very snug for handling ; occupies a mini- 
mum space in stowing ; can be readily taken to pieces ; possesses 
unusual strength ; and being made without a single weld, and 
simple in construction, it can be produced at less cost than any 
other portable or swivel anchor. An anchor similar to one of the 
engravings has been experimented with to test its biting and 
holding power, by dragging it over some rough ground by means 
of a powerful steam winch, when it was found that immediately 
the steam winch caused the anchor to move, the arm at once 
penetrated the ground and buried itself immovably. The same 
anchor was afterwards submitted by the patentee to Lloyd’s 
Committee on Chain and Anchor Proving Machines to be tested 
to destruction, for the purpose of satisfactorily testing the 


.strength and proportions of the anchor, and after trial it was 


favoured by a report from Lloyd’s Committee, dated 22nd 
March, 1877, and signed by Mr. D, G. Lewis, superintendent of 
Lloyd’s Proving House, Netherton. certifying that the anchor, 
weighing 6 tons 3 cwt. 5 qr. exclusive of stock, had been sub- 
jected at Lloyd’s machine, under his superintendence, te the 
following strains, viz. :—In the first instance to the Admiralty 
test, 9 tons 1 cwt. 1 qr., then to 18, 17, 21, 25, 26, and finally to 
32 tons, at which strain—250 per cent. overproof—it was broken 
to destruction, 


A is the shank | 











AN IMPROVED SQUEEZER.* 
By Mr. Jeremtan Heap, M.I.C.E. 

| WHEN, many years ago, Mr. W. Menelaus, of Dowlais, was 
| pe ose vee. with his rotary puddling furnace, he gave consider- 
| able attention also to the question of how best to consolidate and 
clear of cinder the large masses of crude wrought iron which were 
| likely to be produced. Having had great experience in squeezing 
| as then performed by the Jerry Brown Squeezer, he naturally 

inclined toward dealing with the iron in that way rather than by 

hammering. His puddling furnace not being, as he candidly 
informs us, a commercial success, he did not go so far as to con- 
struct a squeezer, but still he matured to a great extent his ideas 
as to what it should be, and made a wooden model embodying these. 
This model he exhibited at the Middlesbrough meeting of the Iron 
and Steel Institute. Since that time Mr. Danks’ squeezer, which 
is very different in many respects, has been adopted at certain 
ironworks, and with fairly satisfactory results. 
Woolwich, also has made some valuable experiments to determine 
the best form of squeezer, and these are understood to be still in 
| progress. Other engineers have been and are at work in the same 
| direction. Among these the writer Las given the subject some 
| attention, resulting in the design illustrated at page 358, which was 
brought before the Cleveland Institution of Engineers at their last 
| Meeting. The leading principles of Mr. Menelaus’ equeezer have 
| been adhered to, but the 
| engravings show a general side elevation of this squeezer, a plan, 
|an end view of the pinion standards, of the roll standards, the 
| latter in plan. a section through the squeezing rolls when the ball is 

at its maximum diameter of 2ft., and one when at its minimum 
diameter of 1ft. lin. 

The squeezer proper consists essentially of three rolls, two side 
by side, with a rotary motion only, and the third above, having 
also a vertical travel of at least 12in. One of the lower rolls hasa 
collar, and the other grooves to suit. The distance between the 
collars determines the length of the bloom, and the final position 
of the top roll determines its diameter. The rolls illustrated are 
suited to blooms weighing about 15 cwt.; but longer or shorter 
rolls can be introduced for greater or less weights, The upper roll 


* Cleveland Institution of Engineers. 








Mr. Price, of | 


etails as illustrated are new. The | 


, is rather overbalanced, so as to keep it always up against the screws. 
| The chocks containing its bearings are hung on bolts through which 
| two flat bars on edge are threaded. The ends of these are secured 
| by links to four levers pivotted to the standards. Balance-weights 
| are strung upon rods at the other ends of these levers until the 
| required counterpoise is obtained. This forms a very compact 
| arrangement, and is free from the objections which attach to 
| placing the balance-weights overhead or in pits beneath. ‘Lhe top 
roll is lowered and raised by means of the right and left-hand 
worm wheels geared into the worms upon the diagonal shaft, and 
driven by the quadruple single-acting «ngine, as shown. The 
arrangement for working screws by power was described fully in 
the ‘‘ Proceedings” of the Cleveland Institution of Engineers for 
| December, 1876. Since that time it has been put to work in the 
| forge train at Newport Rolling Mills, with complete success. It 
| can be worked by a boy, or by the roller himself. Of the lower 
| rolls, the grooved one is to be of steel to prevent danger of break- 
ing at the grooves. The depth of the collars in the fellow roll is 
somewhat greater than half the diameter of the finished bloom, so 
as to prevent any central projection being left. The picce to be 
squeezed is tipped in from a bogie, and the collared roll will itself 
| deliver it forth upon another bogie on the top rcll being raised and 
| a crowbar being inserted between the grooved roll] and the bloom. 
| The three rolls are driven through ordinary coupling boxes and 
spindles by three pinions, which, in their turn, are all driven by a 
small central pinion of steel. The length of the connecting spindles, 
| and consequently the space occupied by the train, is determined 
| by the amount of deviation which the upper one can be allowed to 
make with the horizontal. 

In the illustration the angle of deviation does not exceed what 
is now regularly at work at the above-named mills. The engine 
shown as @riving the squeezer is an inverted one with variable 
expansion, steam jacketted, and carefully balanced throughout for 
a high speed. It has a 20in. cylinder by 20in. stroke, and is 
intended to run at 120 revolutions. The gearing is 1 to 5, giving 
24 revolutions for the train. At the other end of the second motion 
shaft is a provision for attaching a blooming mill or ordinary forge 
train. The engine does not reverse, as this is considered unni 
with steam-worked roll screws, for by means of them the pressure 
can at any time be removed from the bloom under treatment. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





GAS PUDDLING. 

Srr,—It is, I believe, now universally acknowledged that the 
best method of utilising all combustibles, whether organic or inor- 
ganic, is by a destructive distillation of them in one chamber, and 
a perfect combustion of the products arising therefrom in another. 
As the thorough ventilation of this subject is so important to our 
manufacturing interests and the country in general, involving 
enormous annual loss, I trust you will require no apology for my 

ing again upon your valuable space ; in pursuance of the 
same object as given by Mr. Arthur Coyte in your impression of 
the 11th inst., namely, to elicit the exact state of the art of 
puddling iron by gas from bituminous coal in England, and, I may 
add, or elsewhere. 

I certainly was not prepared for the statement in Mr. Coyte’s 
letter, that the Siemens regenerator furnace was not applicable to 
the puddling of iron. This is the first time I ever heard it stated, 
and it surprises me greatly ; because it would seem strange for an 
authority of such unquestioned knowledge and long experience on' the 
subject to recommend its adoption for the purpose if it in reality 
were not fitted for the work. I have had personally noexperience of the 
working of his furnace ; however, upon reflection, it might just be 
possible that the many virtues of his system when applied to 
smelting and welding purposes become vices when applied to the 
puddling of iron. Yet it is scarcely to be doubted that, if such 
were the case, the difficulty could be overcome. However, this 
may be as it will, it is high time those interested in the matter 
should know positively whether the regenerative system is applicable 
to the puddling of iron or not; because then ‘: would be settled 
and we should have one system less to consider. 

As to the Boetius-Bicheroux system, it seems very extraordinary 
that there should be such a difference of opinion about it, with 
the specifications to refer to. Mr. Coyte, presumedly an inde- 
pendent third party, could find no difference. It appears like 
quarrelling about “des Kaisers Bart ;” for there is very little to 
be gained, whichever was the inventor, as there really is so little 
to recommend about the furnace ; it is but a makeshift, and in no 
way up to the mark. I was, indeed, astonished to leara from Mr. 
C. Holste’s letter that above a hundred of these furnaces were or 
had been at work in Westphalia, especially as I have been fora long 
time acquainted with the iron industry of that province ; it neverthe- 
less supports a remark I made in a former letter, namely, that the 
genuine gas system was in general not well understood, or surely the 
furnace could not have met with such favour. Apropos des bottes : 
a member of an old and considerable iron firm in the Rhenish pro- 


vince made a rendezvous with me about a year ago, on the road | 


from his works to Diisseliorf, where a meeting of ironmasters, 
managers, and engineers was about to be held. The conversation 
turned upon the improvement of a special quality of iron he makes, 
for whicn I hadademand. I recommended a gas puddling fur- 
nace, observing that if he had not settled upon a plan, I would 
farnish him with one. Whereupon he informed nie he was on his 


road to see a Bieleroux furnace at work, and was taking the | 


opportunity of the meeting t» glean all the information he could 
from his colleagues and friends concerning it. 


Some months after 


po — +. any Dy wn ener ans Lg maa ee | 1847, and again in connection with my brother in 1856, but was | 
be eS 4 ’ > 4 


| abandoned in favour of the present more efficacious method, in 


sundry reasons why, founded upon his own observations, and 
presumedly also upon facts gathered from his friends at the meet- 
ing. The firm after this intrusted me with the preparation of a 
plan for a gas puddling farnace, which is now being carried out, 
the results of which, if deemed of sufficient interest, I shall 
be happy to give in this place on a future occasion. 

Besides, this, to my frequent inquiries about the results of the 
Bicheroux furnace, I have not received encouraging answers. We 
may, I think, safely dismiss this system, as it is scarcely probable 
that it will enjoy a long and prosperous future. Perhaps some 
news of its performance at the Round Oak Works may be forth- 
coming. 

I believe I am acquainted with almost all the systems of gas 
furnaces which have been tried or proposed in England and on the 
Continent of Europe, and if Siemens’ furnace be not applicable for 
—s iron, then I am forced to acknowledge that an abso- 
utely perfect gas puddling furnace for bituminous coal has still 
to be contrived—invented I will not say—for there is nothing new 
to invent in a system thought out and practised nearly forty years 
ago. After several years of trials and experience, carried out at 
various times in various countries, I believe I have almost con- 
quered the difficult details in the system ; but still Ido not pretend 
to have arrived at absolute perfection. There are more technical 
difficulties and inconveniences to contend with than would at first 
sight appear possible in a matter which is so simple and perfect in 
its principle, quite apart from outside influences, such as ignorance, 
selfishness, and suspicion on the part of puddlers, wounded self- 
estimation on that of managers, whenever the system seemed 
likely to be a success—cheap coal, and so forth. Just these influ- 
ences, combined with too crude a knowledge of the principles, have, 
I think, been main causes why the gas system has not attained to 
greater perfection. This is to be regretted, when we know the 
immense saving—40 per cent. at least—which would accrue by its 
universal introduction. As coals become dearer, the puddling— 
rabbling—machine perfected, and the workmen alive to the fact 
that hand labour can be reduced by exercising the brain more, 
aided by more scientific apparatus, we may hope at least to see it 
permanently introduced. There appears to be a special time 
ordained for every new improvement. The use of gaseous fuel is 
only at present in its dawn, but in its appointed time will come, 
and that at no distant date, when it will be permanently and uni- 
versally established. 

Mr, Coyte asks what I consider a true gas furnace. My beau 
ideal of a gas furnace is one which embodies in it all the elements 
of a blow pipe on a somewhat gigantic scale—truly, an instrument 
with which the common workman should have it in his power to 
do what Plattner could with his blow pipe and lamp. I produce 
my gas as I go along, ina closed chamber situated as near to the 
furnace as possible, to enable the gases to enter it in their hottest 
state ; and provided the air of combustion is heated up to 600 deg. 
or 1000 deg., and the waste products of combustion are otherwise 
exhausted of all their useful available heat before escaping into the 
air, the economy is, I believe, fully as great as on the regenera- 
tive system, perhaps greater, besides having a further advantage 
of being easily and cheaply applied to existing furnaces, permit- 
ting the use of a Dandy, the heating of the air of combustion 
required, as also of the steam boilers of the forges, the latter 
being a sine gud non in localities where fuel is dear. 

The advantages of the gas system are so manifold, the dis- 
advantages so few, that scarcely any apology is required for press- 
ing the subject on the attention of those whose interest it is to 
see it introduced universally, and in order that we may arrive at a 
conclusion which is the best system to adopt, it would be most 
instructive if those who have had experience in the matter would 
add their mite to the information already possessed on the subject 
—priife alles und behaltet das beste. FRED YATES. 

Unkel, 17th May. 


Srz,—In Mr. Holste’s letter, dated May the 9th, he has only 
—_— out the resemblance of the Bicheroux and Boetius furnaces, 
ut has entirely failed in establishing any difference between the 
two. It may be quite true that air has been heated in passages 
constructed around the fireplaces of furnaces with ordinary grates 
vious to 1865; but I do maintain that this particular mode of 
ting the air for combustion was never applied to gas furnaces 
until it was embodied in my patent; and this combination is 
claimed for the invention as new. 
Mr. Holste refers to more than a hundred furnaces having been 
built on Bicheroux’s plan since 1872, whereas no Boetius furnaces 











| the Siemens furnace, and upon which I am quite content to stake 





are at work, and upon that assumption bases his assertion that, 
** Bicheroux’s system is something more than a slight modification 
of that of Boetius.” But even if it were true that there are no 
Boetius furnaces at work now, it would not follow that the two 
Jans are unlike. However, there are a large number of these 
‘urnaces for the manufacture of glass now at work both in England 
and on the Continent, and there are also some of them at work at 
Krupp’s works in Essen. 

In conclusion I should like Mr. Holste to point to any of: Biche- 
roux’s furnaces at work in Great Britain, if he can ; and I can only 
repeat my request that Mr. Holste will kindly inform me in what 
respect Bicheroux’s furnaces differs from mine. 

Clyde Wharf, Victoria Docks, E., 

May 21st. 

Srmr,—In your issue of the 11th inst. your correspondent, 
Arthur Coyte, expresses a desire to learn something about the 
Gorman furnaces used in the Clydesdale Ironworks. Allow me to 
state that these furnaces have been used here for nearly seven 
years, and have steadily grown in favour. They heat a ton of iron 
with 5 ewt. of unscreened dross or slack ; less waste of iron takes 
place, and a better quality is produced than in any other furnace 
with which I am acquainted. Their use in puddling has had to be 
discontinued, on account of water from a conduit finding its way 
amongst the ground pipes, but this it is intended to put to rights, 
and to reserve the use of the furnaces for puddling. 

D. M'CoRKINDALE. 

Clydesdale Ironworks, Holytown Station, 

by Glasgow, May 17th. 


J. F, Borttvus. 








Srr,—The merits of the regenerative gas furnace are now s0 
generally admitted, that it took me somewhat by surprise to see in 
your journal of the 12th inst. a letter signed ‘‘ Arthur Coyte,” in 
which it is asserted that the application of these furnaces at the 
works of Messrs. Nettlefold and Chamberlain—meaning, no doubt, 
Messrs. Nettlefolds’ Castle Iron Works—near Wellington, had been 
attended with disastrous loss. 

Messrs. Nettlefolds erected their first gas furnace forge, consist- 
ing of ten puddling and two heating furnaces, in 1870, in accord- 
ance with my designs, and as they have not only expressed them- 
selves highly satisied with the performance of those furnaces, but 
have given proof of their confidence in them by erecting a second 
forge of the same capacity in 1873, and a third forge in 1876, I 
immediately wrote to those gentlemen, asking them to account, if 
possible, for the extraordinary statement volunteered by your 
correspondent. I enclose the reply I received to my inquiry, from 
which it is evident that Mr. Arthur Coyte has drawn for his state- 
ments upon his own imagination, being influenced probably by a 
desire to supersede existing regenerative gas furnaces by some 
inspiration of his own. 

Mr. Coyte, in that case, may be looked upon as another of those 
pseudo-improvers of the regenerative gas furnace whose names 
have been brought a good deal under public notice latterly, and 





who, without exception, obtained their information from my office 
either as draughtsmen formerly employed there or as licensees. 
Some of them have used a modification of the arrangements 
described in my patents of 1857 and 1861, whilst it is curious to | 
observe that the construction adopted by the others is identical with | 
an early variety of the regenerative furnace, in which the heat was 

transferred from the outgoing to the incoming currents through 

the refractory walls of passages. This plan was tried by me in | 


- “ | 
which the same regenerative surfaces serve the double purpose of 


alternately absorbing and giving up heat. 

I have no desire to interfere with the independent action of 
others, so long as they confine themselves to setting forth the 
merits of their particular arrangements without thinking it incum- 
bent upon them to disparage what is more generally accepted as 


my reputation. 
I shall be obliged if you will give a place to this letter, and the 
inclosure from Mesers. Nettlefolds, in your next publication. 
C. WILLIAM SIEMENS. 
12, Queen Anne’s-gate, S.W., May 23rd. 


[copy.] 


Birmingham, May 17th, 1877. 
Dr. C. Wm. Siemens, F.R.S., London. 

Dear Sir,—Your letter and telegram addressed to the works bave been 
forwarded to us. In reply we beg to say that Mr. Arthur Coyte evidently 
knows nothing about our works. He begins by calling them Nettlefold | 
and Chamberlain’s, whereas no Chamberlain has been connected with the 
works for nearly three years. 

His statement about “‘losses to their owners and poor performances” 
exist only in his own mind ; sufficient for us to say that we are now, and 
have always been, perfectly satisfied with your gas system. If it were 
not so, we should not have gone on increasing the plant. We have never 
applied against the income tax in respect to these works. Itis a pity 
people do not make themselves better acquainted with their subject 
before they rush into print.—Yours truly, 

(Signed) 


NETTLEFOLDS. 


| the first and secon 


PRESERVATION OF IRON, 
Sir,—I am greatly obliged by your insertion of my letter and | 
specification, and should have been well content so to close the | 
controversy, but unfortunately in your few remarks you have | 
inadvertently conveyed to your readers quite an erroneous impres- 
sion as regards Professor Barff’s process. That gentleman does 
not “deposit” upon iron surfaces a coating of black magnetic | 
oxide, nor is such a word to be found in his specification, a copy | 
of which [herewith forward you. The provisional commences as | 
follows :—“‘ This invention relates to the protection of iron sur- 
faces, and to cleaning the same, and consists in the production 
upon such surfaces, and from and in the iron forming them, of a 
film or scale, &c. &c.” Nothing is deposited, but a coating of 
black magnetic oxide is produced upon the surface of the iron, 
in and from the iron, by the application of heat and aqueous 
vapour. When you consider that the validity of many a patent 
has depended upon the proper construction of a word, you can see 
how important it becomes that a word possessing a widely different 
meaning should not be substituted for another. Your dictum, as 
editor of a most powerful journal, is such that I am quite sure 
your sense of fairness and justice will not allow the matter to 
remain uncorrected. J. CARTER RAMSDEN, 
Ilkley, near Leeds, May 21st. 


{Our correspondent apparently objects to our statement that 
Professor Barff “‘ deposits” a film of oxide. He wishes to point out 
that Profeasor Barff only “‘ produces” such a film. We fail to 
perceive how either our statement or his correction can affect 
either Mr. Barff’s or his own patent ; but, as he is evidently anxious 
= * — we insert his letter to close the correspondence,— 

ip. E. 





COAL DUST FUEL. 

Srr,—In all the previous patents for the use of coal dust in the 
fine state, either a fan or jet of steam has been applied ; and I con- 
sider all the have obtained is in the combination of the 
measured blower with the sliding piston or tooth delivery cylinder 
for the measurement of the coal, these retaining in all cases, and 
at any speed, their respective proportions one to the other. The 
apparatus is equally effective for any furnace in which coal is used, 
or even coke, as for smelting, puddling, or re-heating. 

The retort is a requisite, nA not a lining, as has previously been 
attempted, as to introduce the coal in the requisite quantities, 
unless through the retort for steam boilers, would simply put out 
fire, unless as per Messrs. Whelpley and Storer. The retort must 
be of a corresponding area of cross section to the area of fire-box ; 
that used when you were present had an area of 200in., having 
been made for a 2ft. 6in. fire-box, and gave an evaporation of 
about 1200 lb. per hour per flue. Since that time I have inserted 
a made-up retort of 400in. area of cross section, which gives the 
same proportionate results, i.¢., an evaporation of 12 of water for 
1 of coal dust, and 2400 lb. of water per flue ; this latter retort 








| applied for. 
| court of law in case an agreement cannot be arrived at. 


was inserted pending the making of others of 500in. area, and soas 
to prove the coals of this kingdom, which have so far been done as 
to Fngland and Wales, and am in hopes to prove the Scotch with 
equal success during the present week, 

Regarding the data as to the reducing the coal to the proper 
fineness, as I am only making these proofs, I do not work the No, 1 
Carter’s disintegrator, except to reduce the slack as I advance 
in the proofs of the various coals, The expense at present is about 
as this :—Hire or rent of room with steam power, 25s. per week ; 
there being fifty-one working hours, or, say fifty hours, equals 6d, 
per hour. A boy to supply the coal and oil the disintegrator at 15s, 
per week, is 4d. the hour, This disintegrator will and does grind 
to the proper fineness 4 cwt. of the slack per hour, so that under 
the present circumstances the cost is 4s. 2d. per ton for the reduc- 
tion. This cost can be reduced when arrangements are made for 
a continued reducing of slack for work. In the hand firing the 
best dry hand-picked Powell’s Duffryn steam coals were used, when 
an evaporation of 6°5 of water to 1 of coals was obtained ; 
whereas the trial made in your presence was done with the 
common Silkstone, as purchased froma shop close by, and gave, as 
you are aware, 12°3 of water evaporated per pound of coal. 

GEORGE K, STEVENSON. 

36, Great Tower-street, E.C., May 21st. 

P.S.—I may add the cost of retorts will be within that of repairs 
or renewal of fire-bars in the usual method of firing. 








THE NEW GERMAN PATENT LAW. 

THE following is a translation of the new German Patent Law, 

an abstract of which has already appeared in this journal, 
First SEcTION.—PATeNT RIGHTS, 

1, Patents are granted for new inventions which admit of indus- 
trial use. Excepted are—(1) Inventions the use of which would be 
incompatible with the laws or the public morals; (2) inventions of 
articles of food—for nourishment or luxuries—of medicines and of 
substances produced by chemical process, so far as the invention 
does not relate to a certain method of producing such articles. 

2. An invention is not regarded as newif it has already been 
described in any printed publication, or publicly used in Germany 
at the time of application for a patent in accordance with this law, 
in such a manner that its employment appears possible by other 
persons skilled in the particular trade to which it relates, 

3. Whosoever first applies for a patent of invention according 
to the provisions of this law is entitled to the grant of the same. 
The claim, of the petitioner to the grant of a patent is void if the 
essential contents of his application have without permission 
been taken from the descriptions, drawings, models, implements, 
or arrangements of another person, or from a method of manu- 
facture used by the same, and if such person raises opposition on 


| that account. 


4. The patent has the effect that nobody is permitted to manu- 
facture professionally—gewerbsmédesig—to introduce into commerce, 
or to sell the article to which the invention relates. If the inven- 
tion relates to a method of manufacture, toa machine or other 


| mechanical contrivance, to a tool or other implement, the patent 


has moreover the effect to prohibit any one from applying such 
method or of using the article to which the invention relates with- 
out permission of the inventor. 

5. The patent has no effect against a person who, at the time 
the patentee made his application, had already been using the 
invention in Germany, or who had made the necessary prepara- 
tions for using the same. The patent, moreover, has no effect in 


| so far as the invention is intended to be used by order of the Impe- 
| rial Chancelior for the army or navy, or in the interest of the 
| publie welfare. 


In such a case the patentee is, however, entitled 
to au adequate compensation by the Empire or the State in whose 
special interest the limitation of the effect of the patent has been 
The amount of such compensation shall be fixed by a 
The 
patent has no effect upon arrangements in means of conveyance— 
Fahrzeuge—which come but temporarily within the boundaries of 


| the Empire. 


6. The claim to the grant of a patent and the patent rights 
themselves pass c ver to the heirs. The claim and the patent rights 
may be transferred partly or totally to other persons by agreement 
or by will. 

7. The duration of a patent is fifteen years, the term commences 
with the day following the day of application. If an invention is 
an improvement upon another invention patented in favour of the 
applicant, the latter may apply for a supplementary patent, which 
expires with the patent for the original invention. 

8. At the issue of a patent a fee of 30 marks is to be paid. 
Except in the case of supplementary patents (paragraph 7), a 
further fee must be paid for each patent at the commencement of 
the second and every subsequent year, amounting, in the first 
instance, to 50 marks, and increasing by 50 marks per annum for 
the time of duration of the patent. A patentee who proves his 
want of means may have a respite in the payment of the fees for 
year until the third year, and if the patent 
expires in the third year, they may be remitted entirely. 

8. A patent expires if the patentee resigns the same, or if he 
fails to pay the fees within three months at the latest after they 
have become due. 

10. A patent shall be annulled if i is found :—(1)?That the 
invention was not patentable according to paragraphs 1 and 2. 
(2) That the essential contents of the application had, without 
permission, been taken from the descriptions, drawings, models, 
impl ts, or arrang ts of another person, or from a method 
of manufacture used by the same. 

11. A patent can be revoked after the expiration of three years : 
—(1) If the patentee fails to carry out his invention in Germany 
to a suitable extent, or at least to do everything that is necessary 
to insure its being carried out. (2) If the grant of license to 
others for using the invention appears to be demanded in the 
interest of public welfare, but the patentee, nevertheless, refuses 
to grant such license upon an adequate compensation and against 
sufficient security. 

12, Any person not residing in the Empire can only advance his 
claim to the grant of a patent and to the rights resulting there- 
from in case of the appointment of a representative resident in 
Germany. The same is authorised to act in all proceedings by 
virtue of this law, as well as in civil law suits concerning the 
patent. In cases of litigation against the patentee, the court in 
the district of which the representative has his domicile, but if 
there be no representative, the court of the district in which the 
Patent-office has its seat, is clothed with jurisdiction. 

SECOND SECTION.—PaTENT OFFICE. 

13. The granting of patents, the annulment and the revocation 
of the same is vested in the Patent-office. The Patent-office has 
its seat at Berlin. It consists of at least three permanent mem- 
bers, including the chairman, and of non-permanent members, 

bers are appointed by the Emperor ; the other Officials by 
the Imperial Chancellor. The permanent members are appointed 
on nomination by the Federal Council. If they hold an office of 
the Empire or of a State, the appointment will be for the term of 
such office, in other cases for life —the appointment of the non- 
permanent members will be for five years. Of the permanent 
members at least three must have the qualification for the office of 
a judge or superior official of the administration ; the non-per- 
manent members must be expert in some branch of technical 
science. The regulations in paragraph 16 of the law of May 31st, 
1873, concerning the legal position of imperial officials, does not 
apply to non-permanent members. 

4, The Patent-office consists of several departments. These are 
formed in advance for at least one year. Any member may hold 
office in several departments. In case of the granting of a patent, 
the quorum of any department must not be less than three, among 
whom there must be two non-permanent members. In the case of 
decisions regarding the nullity and the revocation of 9 sor ome a 
special department shall be formed. For decisions of this depart- 
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ment, a quorum is required of two members, including the chair- 
man, who have the qualification for the office of a judge or superior 
official of the administration, and of three other members. The 
provisions of the code of civil law with regard to the exclusion or 
refusal of members of court apply to the members of the Patent- 
office, Experts who are not members, may be invited to attend at 
legal proceedings, but they are not entitled to vote. 

15. The resolutions and decisions of the departments are issued 
in the name of the Patent-office ; they must be made out in writing 
with statement of the arguments; and a copy of the same must be 
delivered officially to each of the interested parties. Notifications 
by which special terms are fixed will be sent by post in a registered 
letter against receipt. If a notification cannot be delivered within 
the country, it will be forwarded by the appointed official of the 
Patent-office by post, in accordance with the provisions of the para- 

phs 161 and 175 of the code of civil law. The decisions of the 
Batent-office are subject to appeal. 

16, If the decision of a department of the Patent-office is made 
the subject of complaint, such complaint shall be submitted to 
the ag of another department or of several departments 
jointly. 

17. The organisation of the departments, the regulation of their 
spheres of duty, the form of procedure, and the order of business 
of the Patent-office, will be determined by an imperial order with 
assent of the Federal Council, in so far as these points are not 
regulated by the present law. 

18. At the request of the Law Courts the Patent-office is bound 
to give opinion in all questions concerning patents. The Patent- 
office is in no other case authorised to pass resolutions or to deliver 
—— foreign to its legal business sphere without special leave 
of the Imperial Chancellor. 

19. A register will be kept @t the Patent-office, in which the 
subject matter and the duration of granted patents will be entered, 
as well as the name and address of the patentees and of the repre- 
sentatives appointed by them or presentation of their applications, 
The commencement, the termination, the expiration, the decree 
of annulment, and the revocation of patents must be entered in 
this register, and simultaneously publisked in the Reichsanzeiger. 
Should a change take place in the ownership of a patent, or in the 
representation of the patentee, such fact will likewise be entered 
in the register and publicly notified by the Reichsanzeiger if brought 
to the knowledge of the Patent-office in duly testified form. As 
long as this is omitted, the former patentee and his former repre- 
sentative remain authorised and liable according to the provisions 
of this law. The inspection of the register, and of the specifica- 
tions, drawings, models, and specimens on the basis of which 
patents have been granted, is open to everybody, unless the patent 
concerned has been taken out in the name of the Imperial Admi- 
nistration for purposes of the army or navy. The essential parts 
of specifications and drawings, so far as their inspection is per- 
mitted to the public, will be published by the Patent-office in an 
official paper. Therein will also appear all the notifications which 
must be published by the Reichsanzeiger, in accordance with this 
aw. 





THIRD SECTION.—PROCEEDINGS IN PATENT MATTERS. 


20, The application for the grant of a patent for an invention 
must be made in writing to the Patent-office. For each invention 
a separate application is required. The application must contain 
the petition for the grant of a patent, and must point out in a pre- 
cise manner the subject matter which is to be patented. In a 
separate form the invention must be described in such a manner, 
that thereby the employment of the same by other persons versed 
in the particular trade to which it relates, appears possible. It 
shall also be accompanied by the necessary drawings or other 
representations, models, and samples. The Patent-office will issue 
regulations with regard to other requisites of application. Up to 
the time of publication of the application it will be permitted to 
amend or alter the specitication. On filing the application a fee of 
20 marks must be paid for the cost of the proceeding. 

21. Should an application be defective with regard to the pre- 
acribed requirements, the Patent-office will point out to the peti- 
tioner the defects, and demand of him the amendment within a 
specified time. Should this demand not be met with in a given 
period, the application will be rejected. 

22. In case the Patent-office considers that the application has 
been made in due form, and that there is no apparent objection to 
the granting of a patent, it will order the application to be pub- 
lished. From the date of publication, the subject matter of the 
application will be provisionally protected in favour of the peti- 
tioner, according to paragraphs 4, 5. If the Patent-office is of 
opinion that the invention cannot be considered as patentable 
according to paragraphs 1 and 2, the application will be rejected. 

23. he Reichsanzeiger publishes once the name of the 
petitioner and the chief points of his claims. At the same time 
the application and accompanying papers will be laid open at the 
Patent-office for public inspection, and a notice inserted to the 
effect that the subject-matter of the application is provisionally 
protected against unauthorised use. In case the Imperial Adminis- 
tration request a patent for military or naval purposes, the appli- 
cation and accompanying papers will not be subject to public 


— 

4, After expiration of eight weeks from the day of publication 
—paragraph 23-—the Patent-office bas to resolve as to granting of 
the patent. Until that day objections against the granting can be 
lodged at the Patent-office. They must be made in writing, and 
be accompanied by arguments which, however, can only be based 
upon the ground that the invention is not new, or that it comes 
under the suppositions of paragraph 3 clause 2. Before finally 
deciding, the Patent-oflice may summon both parties to ‘attend and 
be heard ; it may also cause the objections to be examined by suit- 
able persons skilled in some branch of technical science, and 
otherwise institute inquiries for elucidating the matter. 

25. Against a decision by which an application is rejected the 
petitioner may appeal within four weeks after its notification, and 
against the deci concerning the granting of the patent the 
ay or the opponent may appeal within the same time. On 

ling the appeal 20 marks must be paid for the cost of the pro- 
ceedings ; should payment not be made the appeal will not be 
taken into consideration. On the proceeding, paragraph 24 clause 2 
is applicable, 

26, As soon as the granting of a patent has been definitely 
decided upon, the Patent-office will cause a notice to that effect to 
be published in the Reichsanzeiger, and then issue a document for 
the patentee. If a patent is refused this will also be publicly 
notified. Upon the refusal the provisional protection shall be 
considered as not having taken effect. 

27. Proceedings with regard to annulment or the revocation of a 
gn will only be instituted upon a motion. In cases provided 

‘or by paragraph 10, clause 2, only the injured party shall be 
entitled to forward such motion. The motion must be directed in 
writing to the Patent-office, and must contain the facts upon which 
it is based. 

28, After the institution of proceedings has been ordered, the 
Patent-office will inform the patentee of the motion, and request 
him to deliver his answer to the same within a term of four weeks. 
Upon default of the patentee the decision may ensue according to 
the motion without summoning and hearing the parties, and for 
such —* all the facts asserted by the mover may be considered 
as provi 

. If the patentee lodges his reply in due time, or if, in the case 
of paragraph 28, Clause 2, the motion is not decided upon imme- 
diately, the Patent-office will issue the necessary orders for inves- 
tigating the matter, and, moreover, in the first case communicate 
the reply to the mover. It may also cause witnesses and experts 
to be examined, In this respect the regulations of the code of 
civil law will apply. The depositions must be taken down in 
writing by a sworn recorder. The decision will be given after the 
— interested have Been summoned and heard, Incase motion 

made for the revocation of the patent on the basis of paragraph 








11, Clause 2, the decision must be preceded by a warning with 
respect to the revocation of the patent, accompanied by the reasons 
therefor, and a suitable time shall be fixed after which the revoca- 
tion may take place. 

30. In this decision (paragraphs 28-29) the Patent-office has 
power to fix the amount of costs to be paid by either of the parties 
to the suit. ae 

81. It shall be the duty of the Law-courts to render all legal 
assistance to the Patent-office. Upon special motion they will 
inflict fines on witnesses and experts who on failed to appear, or 
who decline to answer or to swear to their depositions ; and, more- 
over, they will cause such witnesses as have not appeared to be 
brought before the Office. 

$2. Against the decisions of the Patent-office (paragraphs 28 and 
29) an appeal is allowed. Such appeal will be heard by the 
Imperial Supreme Court of Commerce. It must be presented in 
writing to the Patent-office, with a statement of the reasons, 
within six weeks after communication of the decision. In the 
sentence of the court the costs of the proceedings shall be fixed in 
accordance with paragraph 30, In all other respects the proceed- 
ings in court will be determined by special regulations, to be 
drawn up by the court, and promulgated by Imperial ordinance, 
with the assent of the Federal Council. 

33. Regarding the official language of the Patent-office, the pro- 
visions of the law concerning the organisation of the Law-courts, 
and the language to be used before them, are to be observed. No 
action will be taken upon applications which are not written in 
the German language. 


FourTH SECTION.—FINES AND DAMAGES. 

34. Whoever knowingly makes use of an invention in violation 
of paragraphs 4 and 5 shall be liable to a fine not exceeding 5000 
marks, or imprisonment not exceeding the term of one year, and 
shall be bound to pay damages to the aggrieved party. Penal 
ew will only be instituted on motion being made to that 
effect. 

35. If judgment is passed in penal proceedings, the aggrieved party 
will be authorised to publish the judicial decision at the expense 
of the defendant. The manner of publication, and the time 
— which the same must be effected, shall be fixed in the 

ecree. 

36. Instead of damages to be awarded according to the provisions 
of this law, the court may, on the request of the aggrieved party, 
adjudicate, besides the ordinary fine, a payment of compensation 
not exceeding 10,000 marks. For this amount all defendants shall 
be jointly liable. Such compensation being adjudicated, all fur- 
ther claims for damages will be excluded. 

37. The competency of the Imperial Supreme Court of Commerce 
regulated by paragraph 12 of the law of June 12th, 1869, concerning 
the establishment of a supreme court of commercial affairs, shall 
be extended to such civil lawsuits in which by action a claim is 
advanced on basis of the provisions of this law. 

38. The term within which an action may be brought for an 
infringement of patent right is limited to three years with 
regard to any single case by which such action may be supported. 

39, The question whether damage has been caused, and to what 
amount, will be decided by the court according to unbiassed convic- 
tion after due consideration of all circumstances, 

40. Sentence will be passed for payment of a fine not exceeding 
150 marks or imprisonment ; (1) On any person placing on articles, 
or their packing, any designation calculated to cause the erroneous 
impression that such articles are protected by a patent in accord- 
ance with this law. (2) On any person who in public advertise- 
ments, on sign boards, on business cards, or in similar notifications, 
employs a designation calculated to cause the erroneous impression 
that the articles thus mentioned are protected by a patent in 
accordance with this law. 


FirtH SEcTION.—TRANSITORY RULES. 
41. The patents in force at the present time by virtue of State 
laws shall remain valid according to the provisions of such laws 
peer th yg expiration ; but no prolongation of their term shall be 


gran 

42. The holder of an existing patent—paragraph 41—may claim 
the grant of a patent by virtue of this law, for the invention pro- 
tected by the former. The examination of the invention in such 
case is subject to the form prescribed by this law. The patent 
shall be refused if the holder of another patent in force for the 
same invention—paragraph 41—claims the grantof a patent, orraises 
opposition against the grant before such grant has been decided upon. 

or want of novelty the granting of the patent shall be refused only 
in case the invention was not new in the sense of paragraph 2 at 
the time when first patented in Germany. On the granting of a 
patent in accordance with this law all patents in force for the same 
invention (paragraph 41) shall become void if they are in possession 
of the holder of the new patent. If this is not the case, the new 
patent will not take legal effect in the district in which the existing 
patent is valid before the expiration of the latter. 

43. The time during which an invention has been protected in 
Germany by the eldest of the patents in force shall be deducted 
from the legal period of duration of the patent granted according 
to paragraph 42. The patentee shall be bound to pay for the 
remaining term of his patent the legal fees (paragraph 8). The 
date of payment and annual amount of the fees shall be fixed 
according to the time at which protection was first granted to the 
invention in Germany. 

44. By the grant of a patent according to paragraph 42, persons 
who had already been using the invention without infringement of 
a patent right at the time a patent for the same was applied for, or 
who had made the necessary preparations for using the same, shall 
not be prec!uded in such use. 

45, This law shall come into force on the 1st of July, 1877. 








CONTRACTS OPEN. 


IRON ROOFS, INDIAN STATE RAILWAYS. 

THE Indian Government ask for tenders for iron roofs for 
stations on the Indus Valley Railway, all these roofs are alike and 
35ft. span. They are illustrated at page 354. The work required 
comprises the construction, supply, and delivery in England, at 
London, Liverpool, or Birkenhead, of thirty-three engine and goods 
sheds, each 103ft. long and 35ft. wide inside the walls; including 
trusses, purlins, sheeting, ridge caps, wind ties, and all rivets, bolts, 
and composition rivets and burrs, required for the complete erec- 
tion of the roofing in place, together with an additional quantity 
of 20 per cent. on the rivets and burrs for waste. 

The wrought iron is to be well and cleanly rolled to the full 
section shown on the drawings, and the name of the maker is to 
be stamped on every piece. It must be of such strength and 
quality as to be equal to the following tensional strains, and to 
indicate the following percentage of contraction of the tested area 
at the point of fracture :— 


Tensional Strains, 


Percentage of 
Tons per square inch. prodp omy. jl 
meee end Dar irom... os. os ber ee | BE eine oo oop a 
RE GUE ATODS 06. oe legeiwe, be GE ee os, ae ae: on% ae 
Plates ° , re wey WO 


The tests are to be conducted by Mr. Kirkaldy, of the Grove, 
Southwark, who will report the results of them to the inspecting 
engineer. The expense of the tests must be borne by the contractor, 
being paid to Mr. Kirkaldy by the Secretary of State, and 
=— from the amount due to the contractor under his con- 

ract, 

The roof sheets and ridge caps are to be rolled out of a pile com- 
posed of four bars. The top and bottom bars are to be made from 
scrap iron, balled, heated in a furnace and hammered, then re- 
heated and rolled into bars. The middle bars must be of good 
puddled bar iron. are to be made of mine iron, The roof 


sheets are to be rolled toa weight of 2 lb, per square foot, and 





the ridge caps to a weight of 3°4 lb. per square foot. The sheets 
are to be properly sheared and cleaned, and galvanised with special 
brands of best Silesian spelter. They are then to be corrugated to 
a pitch of 5in. from centre to centre of flutes, and any sheets 
found to be damaged or cracked, before or after corrugating, are to 
be thrown aside, The numbers of rivets and burrs to be provided 
for each galvanised sheet and galvanised ridge is 34, exclusive of 
the extra 20 per cent, 

It is to be expressly understood that the greatest accuracy is to 
be observed in every part of the work, the object of the design 
being to facilitate as much as possible the erection of the roofing in 
India by perfection of workmanship in this country, and all corre- 
sponding parts of all trusses must be made exactly similar and 
interchangeable. 

The roof sheets are all to measure 6ft. long by 3ft. 3in. wide 
before corrugating, and about 2ft. 9}in. wide when corrugated. 
Each sheet is intended to cover a net width of 2ft. 6in. The sheets 
will be rivetted together at the sides only, with rivets and burrs 
4in. centres, The ridge caps are to be made from sheets 11ft. long 
by 1ft. 9in. wide. They will be double rivetted together at the 
ends. No holes are to be punched in any of the above sheets for 
rivetting. The galvanised composition rivets and burrs are to be 
of the usual size for rivetting the sheets together, and are to weigh 
5 oz. per dozen. 

Three trusses are to be rivetted up complete and covered with 
the sheeting, the contractor supplying such timber work as is 
necessary, and set up with ridge caps, &c., in place complete. The 
whole is then to be tested with weights up to 50 lb. per square foot, 
applied and removed in such manner as the inspecting engineer 
shall direct. When the testing is completed, the roof is to be 
taken down, and any damage it may have sustained made good at 
the contractor’s expense. The iron in the remaining trusses is to 
be accurately cut to the requisite lengths, and punched for rivetting, 
but the trusses are not to be rivetted up. Every piece, however, 
is to be applied to a separate template, having studs upon it repre- 
senting the position of the rivets or bolts, and no piece which will 
not fit on its template will be accepted. The studs are to be 
atyin. less than the diameter of the rivets or bolts. 

The whole of the ironwork in the framing is to be scraped 
perfectly free from rust, and then brushed all over with, or dipped 
into, boiling hot linseed oil. It is afterwards to be painted with 
two coats of good oil paint of a quality and colour to be specially 
approved by the inspecting engineer. The cost of all oiling, 
painting, temporary erection, testing, marking, packing, and 
delivery, is to be included in the price named in the tender. 

The contractor is to supply, without charge, with his second 
delivery, seven sets of neatly executed tracings on cloth, drawn to 
the same scale as the contract drawings, showing a complete span 
of the roofing as actually constructed, and any alterations from the 
contract drawings which may have been made in carrying out the 
work. These tracings are also to contain all erection and shipping 
marks, notification as to the colourthe roofing has been painted, and 
the name of the manufacturer. The first three trusses are to be 
completed and tested in eight weeks, and delivered with the rest of 
the roofing in twelve weeks from the date of acceptance of tender. 

The following is an approximate schedule of quantities of one 
roof for engine or goods shed :— 








Tons, ewt. gr. Ib, 
In tee bars for roof trusses 8 1 3 @ 
In flat bars for ditto... .. .. 1 Ww 8.6 
In gusset plates for ditto.. .. 1 2. 4 
In bolts and washers for ditto 0 3. 2s 
In waher plates for ditto .. .. 0 x ee 
Im purlime 2. 1s ce ee oe oe 3 9 3 16 
In angle iron brackets for purlins 0 s§ 1 @Q 
In wind-ties .. .. .. Bs 0 = 2 3 
In bolts of ditto .. Fons i) abe, as, 
In clips for galvanised sheets.. .. .. .. «-. @ 8 § 
In 3 per cent. for rivet heads and extra rivets, 
say .. od: san tees ale = ae ae 6 3.2% 
Total wrought iron in framing for one engine 
or goods shed RP ae! Oe 





Galvanised Wrought Tron. 
Tons. ewt. gr. Ib, 
In 352 galvanised sheets at 2} 1b. persquarefoot 6 10 0 15 
In 11 ridge caps 3°525 lb. persquarefoot .. .. @ 6 2 19 
In galvanised rivets and burrs, including 20 per 
cent, extra, at5oz.perdozensay.. .. 9 8 J. 23 








Total galvanised iron in one engine or gocds 
I aa ae PO gS oon ha 
Tons, ewt, qr, Ib, 
Wrought iron framing in 53 engine and goods 
MES es pias | 4a0) ey -spul ah Ooi aa ee e: ¢.4& 
Galvanised iron in 33 engine and goods sheds.. 281 Sb 
SORE iso a a ED es, ce ee ee 


ee 


The contractor must verify these quantities for himself, 


Tenders are to be sent in to the Store Department, India Offices 
Westminster, 8S. W., on or before Monday, the 4th of June, before 
twopm. They are to be addressed to the Secretary of State for 
India in Council, with the words “‘ Tender for Roofing ” in the left- 
hand corner. 











TESTING BOILERS IN THE Navy.—The Lords Commissioners of 
the Admiralty have issued a circular directing that, in order to 
establish a definite and uniform practice in regard to the testing 
of boilers, and to act as a guide to officers in command as to the 
safety of working the boilers at the original or reduced load on the 
safety valve, they are to be tested by water pressure under certain 
specified conditions. The circular states that: (1) In the case of 
vessels having new boilers or boilers repaired for four years’ service, 
the boilers are to be tested by water pressure at the end of two 
years’ service, and, subsequently, at half-yearly intervals during 
the remainder of the period of four years. (2) As regards vessels 
whose boilers have been repaired for shorter periods of service, the 
boilers are to be tested by water pressure at the end of six months’ 
service, and, subsequently, at half-yearly intervals. (3) During 
the application of water pressure the boilers are to be carefully 
examined, and proper gauges are to be used to detect any change 
in the form of the furnaces, combustion chambers, &c. (4) The 
water pressure is to be double the working pressure, provided that, 
during the examination, no indications of weakness are observed. 
Should, however, any indications of weakness be shown, the test 
is to cease, and the working pressure is then to be limited to one- 
third that of the test pressure arrived at before such indications 
were seen, (5) The water pressure is intended to supplement, not 
to supersede, the occasional drill testing. Should the latter test 
reveal unusual thinness of any plates, the water pressure is to be 
very carefully applied, in order that injury may not be caused by 
over pressure. (6) The result of the test is to be forwarded to the 
Secretary of the Admiralty on a form, of which a supply will be 
forwarded. (7) The parts of boilers most liable to wear are the 
shells, about the water-line, the uptakes, the sides of furnaces, 
and the combustion chambers; but by the use of additional stays 
at these parts, when they become worn, the durability of boilers 
may be very much extended.” The remark that the strength of 
a boiler may be restored by additional stays is, to say the least, 
curious. It is narrated of George III., that being on board a 
line-of-battle ship, he noticed a splice in an important rope. Turning 
for information to the naval officer in attendance, he asked what 
the splice was; being told, he inquired if the rope was not 
weakened. The reply was, that, on the contrary, it was stronger 
there than elsewhere, whereupon the worthy monarch, with that 
acuteness which always distinguished him, suggested that all 
ropes should be spliced to strengthen them. Following so admir- 
able example, we venture to suggest that boilers should have the 
extra stay, suggested by the Admiralty, put in to begin with. It 
is not a nice job to stay boilers, the plates of which are much worn, 
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IMPROVED SQUEEZER. 


DESIGNED BY MR. J, HEAD, NEWPORT ROLLING MILLS, MIDDLESBROUGH. 


(For description see wage 355.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Group and Co., Booksellers. 

LEIPSIC.—A. Twrermrver, Bookseller. 

NEW YORK.—Tre Wittmer and Rocers News Company, 
$1, Beekman-street. 














TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ; : 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. : 
*.* All letters intended for insertion in THE ENGINEER, o7 contain- 

s f * 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
geod faith, No notice whatever will be taken of anonymous 
communications, 

Pen.—The idea is not new; neither is it good. 

7, W. G. (Hertferd).—Messrs. Warner, Cripplegate, London, will supply 
what you want. : 

J. L. K. (Hong Kong).—The subject has been very fully discussed in Eagland. 
Phere is very little doubt that your conclusions are sound. 

H. 8. (St. Peter's Close).— We beg to refer you to our advertising columns. 
Patents for rotary engines have been taken out since February. 

W. 8.—The train leaving King’s Cross for the North at 10 a.m. runs to 
Grantham without stopping—a distance of about 109 miles. This is, we 
believe, the longest continuous run regularly made on any line. 

R. K. (Gateshead-on-Tyne).—The statements you make concerning the 
parting of the coupliny of a train fitted with @ particular brake being 
totatly opposed to our own experience, and to the results of daily working, 
require some conirmation. We shall be obliged, therefore, if you will 
supply the name of the railway on which the trials were made, and give such 
further particulars as will render your letter complete. 








SUBSCRIPTIONS. 

Tae Exowerer can be had, by order, from any newsagent in town or cow 
at the various railway stations ; or it can, if preferred, be supplied direet 
from the office, on the following terms (paid in advance) :— 

Half-yearly including double number).. .. .. £0148. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Exoinear is registered for transmission abroad. 

Cloth Cases for binding Tae Exuineer Volume, price 2s. 6d. each. 

The following Volumes of THz ENGINEER can be had, price 18s. each—Vols 
3, 5, 10, 14, 21, 24, 25, 26, 38, 40, 41,42, ; 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tak ENGINEER weekly and post-free. Sub- 
seruptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remattance by Post-office Order. — Australia, Belgi Brazil, British 

— Guiana, Canada, Cape of Good Hope, Denmark, TPR 

France ( only , Mal 

Natal, Netherlands, New Brunswick, Newf ew ith Wales, 

New Zealand, Po Ro q ‘ bo 

United States, West Coast of Africa, West Indies, China via South- 


ill in eg ge Buenos Ayres, lon, France, 
and Algeria, Greece, Ionian Islan orway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Borneo, and Java, £2 5s. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sizpence ; odd lines are 
charged one shilling. The line averages eight . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
pa: Alternate advertisements will be inserted with can re- 
gularity, but regularity cannot be guaranteed in any case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS Cannot Be InseRTeD UNLEss DeLiverep BErore Six o’cLocK on 

Taurspay Eventne x grace Weex. 

*,* Letters relating to advertisements and the ishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tu ENGINEER, 163, Strand, 


MEETINGS NEXT WEEE. 
Tue IxstrrvtTion or Crvit Enoinerrs.—Tuesday, May 29th, at 8 p.m.: 
1) Discussion ‘“‘On Water-pressure Machinery.” (2) ‘ Economical 
ethod of Manufacturing Gunpowder-Charcoal,” by Mr. Geo. Haycraft, 
Assoc. Inst, C.E.—On Thursday, May 31st, at9 p.m.: President's Conver- 
sazione at the South Kensington Museum. 

Curemicat Socrery.—Thursday, June 7th, at 8 p.m.:(1) ‘‘ On the Gases 
enclosed in Lignite,” by J. W. Thomas, (2) On Narcotine, Cotarnine and 
Hydrocotarnine,” by Dr. Wright. (8) ‘On Otto of Limes,” by C. H. 
Piesse and Dr. Wright. 
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RUSSIAN IRONCLADS IN THE BLACK SEA. 

Ir any reliance can be placed on the statements which 
reach this country from the East, it would appear that the 
Turks have the complete mastery of the Black Sea. Their 
ships go where they please, and attack any port that they 
think fit to assail. At Soukoum Kaleh, for example, what 
is really a substantial advan’ has been obtained by a 
small section of the Turkish navy. <A revolt in the 
Caucasus has followed on the capture of the town; and 
the Turks are able to land arms and munitions of war for 
the insurgents, It is difficult to over-estimate the advan- 
tage which the power of using their fleet unmolested con- 
fers on the Turks; and itis not remarkable that some 
surprise has been expressed in military circles in this 
country at the inaction of the Russians. An attempt has 
been made to explain this inaction by the fact that Russia 
has only two ironclad ships in the Black Sea. These are the 
two cyclads or Popoffka, about which so much has been 
said and written in this country, and it will be found 
worth while to consider how far their presence or absence 
may affect the progress of eventsjn Russian waters. We 
believe it may be shown that these circular ironclads 
are really of little service to their owners, and that 
Russia would have been infinitely better off had she 
possessed in theif stéad two good turret or broad- 
side ships of the ordinary type. It is impossible to 
write much about cyclads without bringing in Mr. Reed’s 
name. We fancy he will not be offended if we say that 
but for his persistent and able efforts to induce our 
own Government to build ships of the type little or nothin 
would have been heard of them in this country. Ind 
all that is known about them here has been told by Mr. 
Reed. Not long since the Zimes not unnaturally com- 
mented on the retirement of the two Popoffka from 


active life just when they were most wanted. Mr. Reed | based 


was not slow to defend his favourites, and so on Wednes- 


day a letter from his pen appeared in the columns of our 
daily contemporary. Mr. ’s arguments are ingenious 
and neat. He states that he does not know precisely where 
the circular ironclads are now, but that he feels sure that 
if the Turks were not afraid of them, they would have 
done much more mischief than they have done. “ Limit- 
ing our thoughts,” says Mr. Reed, “ strictly to the present 
state of things, it does appear to me that we should not be 
justified in viewing with any distrust the circular ironclads, 
seeing that those parts of the Black Sea in which they 

robably are have hitherto escaped molestation from the 

urkish navy.” We may, in considering this argument, 
dismiss the fact that, although Mr. does not know 
where the Popoffka are, he assumes that the Turkish fleet 
has not ventured near them, and ask him in return to say 
why, with a great range of coast available for attack, the 
Turkish fleet should seek for the circular ironclads? 
Admiral Hobart Pasha may feel disposed to leave them as a 
bonne bouchefor the termination of hisBlackSea performances. 
The fact that the circular ironclad can only protect a very 
limited area of coast is just the great argument against her. 
No one ever doubted that one of these queer craft would 
defend the mouth of a river, or the entrance to a harbour; 
but a sea-going ironclad could do this and a great deal 
more. Let us suppose, for example, that instead of the 
two cyclads, Russia had now in the Black Sea two heavily 
armoured cruisers, such for example as our own Monarch, 
and Hercules, and consider what the result would be. 
Briefly stated, it would be this: The Turkish fleet would 
be rendered practically powerless until these two ships 
were destroyed; and as they are very fast, and would have 
numerous places of refuge more or less good to which to 
resort when hard pressed, their destruction would probably 
be a work of considerable time and difficulty. They would 
be two thorns in the sides of Hobart Pasha. He could 
not tell the moment they would elude any blockade he 


miry | might attempt to enforce. He could shut them up in no one 


place from which they might not escape. If we bear in 
mind the enormous amount of evil done to the Federals by 
such a comparatively wretched little craft as the Alabama, 
we shall be in a position to understand what troubletwo ably 
handled, swift and powerful Russian men-of-war might give 
the Turks. But Popoffka can do nothing of this kind. They 
are at best but watch dogs chained to their kennels while 
the wolves ravage the folds. It is true that the wolves 
will not attack the kennels. Why should they? Mr. 
Reed admits that the sphere of usefulness of his favourite 
vessels is limited, and he expresses regret that there are not 
more of them forthcoming. But this is a very serious con- 
fession of weakness. Unfortunately for Mr. Reed’s case, 
it does not stand alone, as we shall proceed to show. 

If any of our readers will take the trouble to refer to 
Mr. Reed’s recent writings, he will find arguments urged 
in favour of cyclads which leave no doubt that Mr. Reed 
at one time considered them a match for the best ironclads 
of the ordinary type which it was possible to build. In 
the war number of the J/lustrated London News, published 
on the 28rd inst., will be found a very clever paper on the 
Russian and Turkish navies, written by Mr. In 
this it is stated that the Turks possess no ships so heavily 
armoured asthe larger of the two Popoffka, ormounting guus 
so powerful as those of that craft. “ One of these ships—the 
Admiral Popoff—carries the most powerful guns yet afloat 
in the world ; and the Novgorod has 27-ton guns, and 
even these are 50 per cent. more powerful than any guns 
carried in the Turkish fleet.” Again, in another place, 
Mr. Reed writes, “However low an opinion may be 
entertained of their steaming powers, they are capable of 
mesoge: | in a comparatively few hours to any part of the 

uxine, either to break a blockade or to attack Turkish 
ports.” This being the case, how is it that ships so 
strong have to remain shut up under the protection of 
torpedoes when, bearing their many good points in mind, 
it would appear that they are quite competent to attack 
Hobart Pasha, and probably sani his best ships?) Mr. Reed 
himself supphes the answer. After arguing that while 
the Popoffka exist, a powerful Turkish fleet must be kept 
to watch and control them, he goes on to admit, in the 
most uncompromising fashion, the existence in the cyclads 
of a defect which, it has often been pointed out, must 
prove a fatal objection to the design. ‘‘ What appears to 
us probable,” writes Mr. Reed, “is that the Mesoudieh— 
Turkish ironclad—with her lofty battery of 18-ton guns, 
would have a ve fair chance of quickly silencing the two 
Popoffka at close quarters, and therefore we think it 
doubtful if they will venture out in her presence ”—that is 
to say, two ships of the most improved Pion and carry- 
ing the heaviest guns afloat, dare not encounter a single 
ironclad of the ordinary type. The Mesoudieh is a ship 
with a displacement of nearly 9000 tons, and her thickest 
armour is 12in.; she carries twelve 18-ton The 
Novgorod cyclad is 2500 tons displacement, is plated with 
llin. armour, and mounts two 27-ton guns, while the 
Admiral Popoff, on a displacement of 3500 tons, carries 
18in. armour, and two 40-ton guns. It is tolerably clear, 
we think, that the Turkish ironclad alone ought not to be 
considered so dangerous a foe that the cyclads will do well 
to keep out of her way. The lesson conveyed is, on Mr. 
Reed’s own bona that the system of mounting guns and 
carrying armour devised by Admiral Popoff isso imperfect 
that 40-ton guns and 18in. of armour are rendered unfit, 
even when aided by 27-ton guns and 1 lin. of armour, to cope 
with 18-ton guns and 12in. of armour. No argument 
more destructive bas ever been levelled against the system 
than that thus supplied by its warmest advocate. It can- 
not be eluded. No excuse of any kind will avail. Even 
the suggestion that the Popofika cost much less money 
than the ship which they fear is of no use. They must 
be dear at any price if their guns can be silenced by 
ordnance of less than half their weight; and even as 
coast defence ships they would be worthless if there was 


| depth of water sufficient to let the Mesoudieh get to close 


quarters with them. 

It will have been seen that we have said nothing con- 
cerning the Russian ironclads in the Black Sea that is not 
on Mr. Reed’s own statements, with the exception, 





indeed, that we have remarked, in other words, that the 





Popoffka are useless. Mr. Reed’s defence has been that if 
they have not done anything showy, they have kept the 
Turks away from certain ports—but which ports he does 
not quite know—and that so long as they are afloat the 
Turks must have a fleet in the Black Sea to watch them. 
He somewhat injures the latter line of argument, however, 
by an admission of very considerable importance. “It 
was stated in public,” says Mr. Reed, “that the boilers 
and machinery of the Novgorod were not in good order 
even at the date of our visit in November, 1875, while the 
Admiral Popoff has only temporary gun-carriages of an in- 
ferior kind; the splendid hydraulic carriages which Messrs. 
Eastons and Anderson have lately constructed for her are 
either still in their establishment or must have left them 
within the last few days. Itis likely, therefore, that these two 
vessels will act chiefly on the defensive; and consequently the 
entire extent and circuit of the Black Sea lie open to the 
operations of the Turkish fleet.” The case of the cyclads 
was bad enough before, but Mr. Reed’s excuses for their 
inaction, and admissions of their feebleness, have made it 
so bad that nothing, short of the winning of an important 
naval action, can place the Russian ironclads in the Black 
Sea even in the doubtful position they have held from 
the first in the minds of all sound thinkers on naval 
subjects, save Mr. Reed. 


THE PROSPECTS OF NAVAL ENGINEERS. 

Tue Committee appointed to “ consider the best means 
of securing the highest mechanical skill and scientific 
knowledge in the management of the various engines of 
her Majesty’s ships of war,” reported unanimously that 
steps must be taken to improve the position of naval engi- 
neers. Mr. Ward Hunt acted so far on this report that he 
made certain promises when moving the Navy Estimates, 
which promises were received with qualified delight by the 
engineers of her Majesty’s ships of war. The prospect of 
obtaining a whole shilling a day increase of pay, rapid 
promotion, and an improved position on board ship, was 
well calculated to astonish and charm men who have had 
but little experience of the good things of this life. As 
time wore on, however, it began to be understood that a 
shilling a day meant, after all, only seven shillings a week 
—a sum not to be despised, but yet one not so important 
that it was certain to be looked on as the adequate recog- 
nition of important services rendered for many years to a 
great nation. There were even found men who went so 
far as to say that it was an insult to able engineers to pre- 
tend that this “augmentation in pay” was sufficient to 
meet the wishes of the committee to which we have re- 
ferred. More hopeful spirits, however, argued that the 
money, after all, was a secondary consideration as com- 
pared with the improved prospects of the profession; and 
this party, consisting for the most part of men without 
wives or children, pointed with exultation to the fact that 
the number of chief engineers would be gradually in- 
creased from 170 to 220. This argument was usually 
looked upon as conclusive, and it was conceded in most 
cases that Mr. Ward Hunt was the engineers’ friend. The 
weak point about thisline of reasoning was that no one knew 
when 170 would be converted into 220. As time went on, 
and no sign was made by the Admiralty, some doubts 
began to be expressed as to whether Mr. Hunt really was 
so good a friend to the naval engineer as he professed to 
be. All mistakes on this point have, however, at last been set 
at rest, and Mr. Hunt has proved that, we suppose from 
“circumstances over which he has nocontrol,” he is unable at 
press to keep his word. It will be remembered that Mr. 

unt promised that ships commanded by Commanders 
should in future carry Chief Engineers. Now Mr. Hunt 
has not had much chance, until very recently, of showing 
whether he meant to keep his promises in the letter or in 
the spirit. However, within the last few days the gun- 
boats Elk and Swallow have been commissioned’ at Ports- 
mouth. They are both large enough to be commanded by 
Commanders, and they ought accordingly to have had their 
machinery placed under the control of Chief Engineers. No 
Chiefs have, however, beep appointed to them, and the 
Seniors who are appointed are so low down on the list, that 
years must elapse deen they get promotion. 

We venture to ask, in the interest of the British public, 
what this fact means? Are we to assume that Mr. Ward 
Hunt is prepared quietly to ignore not only the report of 
an influential committee but a ge in his own speech, 
delivered on the 12th of March, which has always been 
accepted by engineers and those who heard him as a 
ag ? If this be true, then the Lords of the Admiralty 

ave been placed by their leader in a position which no 
man of honour willenvy. Unfortunately, we see no escape 
for Mr. Hunt which does not involve the supply of some 
explanation concerning the Elk and Swallow the nature of 
which we are quite at a loss to understand. Of course, the 
First Lord of the Admiralty may argue that he could not 
control the circumstances under which the appointment 
was made; to which we reply, that if he cannot appoint a 
couple of Chief Engineers to two gunboats, he is incapable 
of realising the importance of the position which he holds. 
It is of course on the cards that the appointments were, in 
Mr. Hunt’s eyes, so trivial that he gave no thought to 
them, and subordinates are to blame for another blunder. 
If this be true, then little harm has been done. Mr. 
Hunt has but to create and appoint two Chiefs to the 
Elk and Swallow, vice the two Seniors who now hold the 
appointment—and for whom adequate positions should be 
found—and the offence will be condoned. If this be not 
done, then, no matter how many Chiefs are appointed 
hereafter, the Elk and the Swallow will never be forgotten, 
and will be continually brought up against the Govern- 
ment with the worst effects. “He gives twice who gives 
quickly,” says the old proverb; and Mr. Hunt would have 

one a great deal of good had he taken care that the first 
appointments in his gift were made in accordance with the 
intentions he so carefully explained in the House of 
Commons. 

We heartily wish that the true position of engineers in 
our navy could be realised by Parliament. There is no 
doubt that certain grievances, to some extent sentimental, 
have been made a great deal too much of by a party. 
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But there are facts connected with the position of naval 
engineers which have nothing of sentiment about them, 
which ought to be known. Few men like to plead poverty 
while they have any self-respect left; and to the manifes- 
tation of this feeling we must attribute a silence on impor- 
tant truths which has attended the progress of all efforts 
hitherto made for the amelioration of the position of naval 
engineers. It would appear that their prospects are no 
better now than they were a year ago; and as the Admi- 
ralty will do nothing, it is time to say plainly that the pay 
of an engineer in her Majesty’s navy is so small that it 
meanspenury to the wives and families of themen who really 
have the control of our naval power in their hands. It is 
a fact which admits of easy proof, that naval engineers— 
men of standing and years—are driven by the sore straits 
of their families to make and mend their own clothes and 
their own shoes, while others try to earn a few pounds by 
cabinetmaking, the construction of desks, despatch boxes, 
and the like. There are instances in which the children of 
engineers have wanted the common necessaries of life 
because their fathers could not supply them out of inade- 
quate pay. Is this a condition of affairs which redounds 
to the credit of the nation? There is, we think, a peculiar 
irony in the title of Sir Astley Cooper Key’s committee. It 
was appointed to “consider the best means of securing the 
highest mechanical skill and scientific knowledge in the 
management of the various engines of her Majesty’s ships.” 
We fancy that the committee could have been told almost 
in a moment that the solution of the difficulty lay in paying 
enough money to men selected by competent judges; but 
such a solution as this is far too roundabout for Govern- 
ment minds. All the troubles of the Admiralty and of 
naval engineers have resulted from one source—parsimony. 
The Admiralty have always been trying to get men cheap, 
and every possible subterfuge has been used to persuade 
engineers that the service was worth entering. Promises 
have been made; little concessions have been granted with 
one hand and taken back with the other; men have been 
told that it was better to earn five shillings a day in a 
man-of-war than £20 a month in the service of the Penin- 
sular and Oriental Company ; and the thing was not so, 
and the promises of the Admiralty have turned out like 
dead sea fruit, and we have had men incompetent in a high 
degree—but worth much more than they cou’d possibly earn 
—placed in charge of valuable machinery, and the ma- 
chinery has broken down, and no one was to blame. And 
all this muddling and misery has been due to the fact that 
no First Lord of the Admiralty possessed the courage to 
go to Parliament and say, ‘“‘ We must have good engineers 
in charge of our enormously costly machinery, and we 
cannot get them without paying for them; consequently 

ask for so much money.” Yet it is quite certain 
that if Mr. Ward Hunt, for example, had told Par- 
liament when he was moving the Navy Estimates that 
he wanted as much as £40,000 to increase the pay of the 
engineers of the British navy, he would have obtained it 
without a murmur had he taken the trouble to place the 
facts of the position and prospects of naval engineers 
before Parliament. Until a First Lord arises who will 
have the moral courage to do his duty by the engineers of 
our ships of war—a duty which cannot be discharged 
without the aid of Parliament—no satisfactory solution of 
engine-room difficulties can be put in operation. There 
is, it is true, one other remedy, so desperate that we 
believe resort will never be had to it. Engineers in 
the navy are, in a sense, civil servants, and cannot 
easily be made amenable to the mutiny laws. By 
a concerted and unanimous effort akin to a strike 
they could to-morrow leave the Admiralty powerless 
and England without a navy for the time being. It 
is possible that engineers do not know their strength, but 
the Admiralty ought to understand all about it. If any- 
thing could stimulate engineers to the united effort of 
which we speak, it would be the ruin of their prospects 
foreshadowed by Mr. Hunt’s appointments to the Elk and 
the Swallow. If the recommendations of a committee 
and the promises of a First Lord of the Admiralty are to 
be alike ignored, to what are men to look in the future? 
Young men, at all events, will do well to avoid a service 
in which such things can come to pass. 


THE METROPOLITAN BOARD OF WORKS. 


Srxce the commencement of operations by the Metropo- 
litan Board of Works in 1856, under its one Act entitled 
the Metropolis Local Management Act of 1855, its sphere 
of action has extended to comparatively vast proportions 
and to an importance acknowledged by ever-growing 
appreciation. At the end of 1856 the Board only had 

wers under the above Act and one passed in that year 
for its amendment. The success of this modern corpora- 
tion may be judged by the fact that it now has jurisdic- 
tion under no less than eighty-five separate Acts, and that 


thoughts to it directly some new branch of municipal 
administration is proposed or decided upon. The twenty- 
first report of the Board, lately published, occupies no less 
than 157 pages, and gives a good idea of the scope of its 
operations. The report shows also that it is desirable 
that in several respects the powers of the Board 
should be increased. Its work was at first princi- 


pally confined to the construction, maintenance, and | 


control of the metropolitan main and tributary sewers, 
and the formation of new streets, new lines of buildings, 
naming of streets, &c., including work under its 
very valuable and important powers of control over the 
work of vestries and local boards. Much of the accom- 
plished work authorised by special Acts, such as the Main 
Drainage and Thames Embankments Acts, of course left 
the Board free to undertake other charges which came 
thick upon it, and among which were the gas supply of the 
metropolis, the Fire Brigade, the water supply, and in 1875 
the Artisans’ Dwellings Act, one that is perhaps hardly 
inferior in its importance to any entrusted to the Board 
to carry into effect. A number of schemes, chiefly pro- 
viding for the removal of nests of courts and the recon- 
struction of workmen’s dwellings in blocks of four or five 
storeys, each story forming complete sets of dwellings, and 











for the construction of new thoroughfares, have been pre- 
pared under this Act, the total cost of all of which—ex- 
cluding the Holborn scheme, one of the most extensive, 
but which waits the decision of Parliament—is roughly 
estimated at £475,000. Much as has been said with 
reference to the obtrusion of the railways which 
meet our view in almost every part of London, it 
must be admitted that the clearing out of many nests 
of foul and dilapidated dwellings necessary for their 
construction has been attended with important hygienic 
results. Though the railway companies have reconstructed 
but few of the dwellings they have removed, they have 
given us open spaces instead of the foul, overcrowded dens 
previously existing,and in this respect they have anticipated 
the Artisans’ Dwellings Act in a very important way. 
In many cases, however, where land has been thus cleared, 
valuable buildings for various purposes have been con- 
structed, and in a few cases industrial dwellings in several 
flats have been erected on land taken for railway pur- 
poses. Some idea of the difference between the views 
entertained now and thirty years ago with respect to 
offensive businesses and the effects of noxious vapours is 
seen from the fact, mentione 1! in the report, that a section 
of the Building Act of 1844 provided for the abolition of 
such trades as blood and bone boiling at the expira- 
tion of thirty years, “unless they were carried on at a 
distance of 50ft. from a dwelling-house or 40ft. from a 
public way.” This whole question is now under consider- 
ation, for this section of the 1844 Act has not been 
repealed by subsequent law. 

Referring to the overflow of the Thames, the report 
states that the bill now before Parliament “recog- 
nises the duty of the owners of land and property on the 
banks of the river to protect their property from floods, 
and it seeks to strengthen the powers given by the Legis- 
lature to the vestries and district boards to cause all 
banks, wharves, docks, or defences abutting on or adjoin- 
ing any river, stream, canal, pond, or watercourse to be 
raised, strengthened, or repaired where necessary for effec- 
tually draining or protecting from floods or inundation 
such parish or district.” 

Some interesting particulars are given with reference to 
the Fire Brigade. It appears that since 1866 the total 
number of fires has increased from 1338 to 1632. This 
increase has, however, been irregular, the numbers being 
1946 and 1842 in 1870 and 1871 respectively. The increased 
efficiency of the brigade, however, is shown by the reduction 
in the proportion of serious losses from 25 per cent. of the 
whole in 1866 to 11 per cent. in 1876. The smallest per- 
centage of serious fires during the past ten years occurred 
in 1872, when 92 per cent. of the whole number—1494— 
were of a slight character. The quantity of water used 
for extinguishing fires in the metropolis during 1876 was, 
in round numbers, about 94,500 tons, of which 54,443, or 
about three-fifths of the whole, was taken from the river, 
canals, or docks, leaving about 40,000 tons as the supply 
taken from the street pipes. We should much like to know 
how these figures are obtained. The exceedingly unsatisfac- 
tory state of the street supply is illustrated by the fact that 
during the year there were forty cases in which the 
acknowledged efficiency of the fire brigade was rendered 
of little or no avail for some time after the arrival of 
engines and men at the site of the fire. Of these cases, in six 
there was a short supply of water, twenty-four were of late 
attendance of turncocks, and ten of no attendance of turn- 
eocks at all. Thus, no matter what the nature or contents 
of the building on fire, or of those adjoining it, the fire 
must have its way for some time, because a turncock 
cannot be found to do his duty, or, rather, because the 
chief city in the world submits to an intermittent supply 
of water. The Kent and the East London Companies 
have made considerable progress towards giving a constant 
supply in their districts. In 1873 the Board of Works 
required the Kent Company to place thirty plugs and 
hydrants on the mains in certain parts of Rotherhithe and 
Deptford, then brought under constant service, by way of 
experiment. But when, in 1875, other mains at Woolwich, 
Deptford, &c., received constant service, the Board, because 
it had been found that hydrants could not take the place 
of fire engines, determined to wait until the general 
question of hydrants in London had been decided, and 
that the Kent Company should not be required to fix 
hydrants on their mains. The company, however, took 
the matter in hand, and, notwithstanding a protest on the 
part of the Board, laid down sixty-one hydrants, and 
charged the Board £204 3s. 6d. for the work, which was 
paid. The New River Company gave notice to the Board 
that constant supply would be given in Northumberland 
Avenue and Great Eastern-streets, and fifteen hydrants 
were ordered to be fixed. There seems some inconsistency 
in stopping the fixing of hydrants in thickly populated 


, districts, and then ordering them in new and half-built 
Parliament as well as the metropolitan public turn their | 


streets, unless it be that the Board sees that the time 
is now near when the water supply will no longer be 
under the independent control of the different companies. 
Reference is made to the superiority of the supply in several 
towns in the North of England and Scotland, and particu- 
larly to that of Manchester and Liverpool, where, as is 
known, high-pressure constant service renders hydrants of 
great value, the supply being in the hands of the municipal 
authorities. Until the latter is the case in London, the 
city will be disgraced by a makeshift, wasteful, uncertain, 
and intermittent supply, the chief obstacle to which is 
little greater than that of enforcing the use in every 
house of proper fittings. At least one-fourth the entire 
quantity of water at present re ae by the mains is 
wasted in closets and otherwise by bad fittings and the 
use of cisterns. 

Among the many important powers exercised by the 
Board are those under the Dangerous Structures Acts, and 
in this respect it is to be regretted that its powers are not 
more comprehensive. There are many old buildings 
in London of a very dangerous character, but that 
are at present undecided which way to fall, though 
1240 were pulled down, propped up, or patched last year 
by order of the Board. But it is with reference to new 
structures that the exercise of some stringent supervision is 








necessary. There is not a constructing engineer in London 
whose eye is not frequently offended during a walk through 
any district where new shops or small suburban houses are 
being built. The builders of these third-rate structures 
are a daring set of men, who scarcely ever flinch from load- 
ing a joist or a bressummer to almost the last pound of its 
strength, though they would be strangely surprised to find 
the building in heaps on the ground-floor when on a visit 
of inspection—a result, however, anything but uncommon 
in the metropolitan suburbs. Building in this fashion is 
bad enough where the population is not great, but in 
crowded thoroughfares it is shameful to see the upper 
storeys of shops supported on flitch beams of such miserably 
insufficient strength that even before the scaffolding is 
taken away they have considerably bent—“ deflected” does 
not convey an idea of the extent—under their load and the 
brickwork above cracked. Many instances of this may be 
seen in a single walk, and were it not for the mutual accom- 
modation and support of the parts of these structures, it 
would often be unreasonable to look for them on a second 
walk. There are also hundreds of houses now in con- 
struction over shops carried by miserably light iron joists 
or girders supported by two or three iron rods—they 
cannot be termed columns—the whole of which upon afew 
minutes roasting in a comparatively insignificant fire in 
the shop, would double up and pitch the whole house into 
the road. Whether the men who build, or, if architects 
are employed,who design, these places, possess an unusually 
intimate knowledge of the properties of the materials they 
employ, or whether they are usually perfectly ignorant on 
the subject, it may be invidious to ask, but it is certain 
that in the matter of beams and girders, a factor of safety 
seldom enters into their rule-of-thumb calculations. But 
it is a serious thing that such men should be allowed to 
build structures for human habitation almost as flimsy 
as the most degraded meanness in economy can suggest. 
Of the 1240 structures certified to be dangerous last 
year, the works required to be done in respect of 1019 
were completed chiefly after notice and first summons from 
the Board. The value or otherwise of placing the Board’s 
summons under the control of magistrates is shown by the 
fact that in only three cases were the summonses dis- 
missed, the magistrates ruling that the “ weight of evidence 
was in favour of the buildings not being dangerous.” As 
the subject of two of these summonses subsequently fell 
down, the value of the “weight of evidence” which satis- 
fied the magistrate may be estimated. The engineer's 
report contains many references to works in progress and 
to works completed during the past year, most of which are 
referred to in the former part of the report. Great changes 
have taken place in the streets of London during the past 
twenty years, and these have been principally effected 
under the Board of Works, but very much remains yet to 
be effected in engineering as well as architectural matters. 
Much of the success of the Board may be said to have been 
the result of its professional constitution, and the fact that 
its work rests with responsible officers. The Paris 
Municipal Council recently visited us to learn something 
from the results of the past twenty years metropolitan 
improvements, but the works from which they could glean 
much information may be said to be confined to those of 
the engineer. 





WATER SUPPLY OF HALIFAX, 

At the date of the latest official report on the subject, this 
large West Riding town was stated to have a good supply of 
water from works belonging to the corporation, the mains being 
filled from the service reservoirs by gravitation. The reservoirs 
are at Ogden and Mixenden, and drain from a gathering ground 
of eight thousand acres, consisting mostly of the millstone grit 
hills lying on the borders of Yorkshire and Lancashire. These 
reservoirs contain something like 700,000,000 gallons when full, 
of which about two million gallons daily are devoted to compen- 
sation purposes, and four million gallons daily for the use of 
the town. At the present time there are about 670,000,000 
gallons in store, a state of things which has justified the corpora- 
tion in entering into an agreement for a term of twenty years 
to supply the township of Hartshead-cum-Clifton with 85,000 
gallons per week at a price of ninepence per thousand. They 
also now supply the Rastrick district through a fourteen inch 
main, and the same service is utilised for giving asupply to the 
Saville estates at Soothill and Thornhill. As a rule the water 
thus dealt with is of excellent quality and very soft, but fre- 
quently needs filtration through sand or other suitable media, in 
order to remove the matter it holds suspended. There are 
in the town itself about 15,000 houses supplied for domestic 
purposes, besides factories and other trade supplies. The charges 
made for the domestic supplies are according to a specified scale, 
varying from 6s. 6d. per annum for dwellings under £5 rental, 
up to £4 for houses rented at £100 per annum, all residences 
over that rental being assessed at the rate of 4 per cent. Water- 
closets and baths are rated for this purpose at from 5s. to 7s. 6d. 
per annum each. The trade supply asa matter of course is made 
by meter, the charges being sixpence to tenpence for every 
thousand gallons registered as having been used. Regulations 
of a kind common to most other large towns are in force for the 
prevention of waste, and a system of regular inspection,obtains, 
so that the taps and pipes, &c., may be kept up to the standards 
laid down by the rules. 


THE ASHTABULA BRIDGE, 

Tue notorious Ashtabula Bridge formed a portion of the Lake 
Shore and Michigan Railway. The vice-president of the line has 
made a report for the year ending Dec. 31st, 1876.. This report 
contains nothing which possesses any very special interest for 
our readers, and we should not call attention to it at all 
were it not that it contains one of the most audacious 
statements ever put forward by a railway manager. Here it 
is:—“ After enjoying complete immunity from serious accident 
during the seven years of this consolidated company’s existence, 
just at the close of the year occurred the disaster known as the 
Ashtabula accident. On the 29th of December, at 7.28 p.m, 
while the Pacific express westward was crossing the iron bridge 
spanning Ashtabula Creek, just east of the city of Ashtabula, the 
bridge gave way, and the entire train, consisting of two locomo- 
tives, four express and baggage cars, and six passenger and sleep- 
ing cars, was, with the exception of the forward locomotive, 

recipitated into the chasm, a distance of 70ft. The train took 
fire immediately, and was entirely consumed There were 159 
persons upon the train, including nine children, Kighty-three 
were killed directly, and five have died since, making eighty- 
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eight dead; sixty-three were injured, and eight were uninjured. 
The cause of this accident is wrapped in mystery, although many 
theories have been put forward. The bridge, a Howe truss in 
iron, a single span of 150ft. resting upon stone abutments, was 
erected in 1863, and had safely borne an enormous traffic for a 
period of thirteen years. Only an hour before it fell a heavy freight 
train with two locomotives had safely crossed. The slightest 
suspicion that this bridge was not as safe as any in the country 
was never for a momententertained by any officerof thiscompany.” 
The words which we have italicised are absolutely untrue. There 
is a mystery connected with the bridge, but it has nothing to do 
with its fall. The assertion that not the slightest suspicion that 
the bridge was unsafe had crossed the mind of any officer of the 
company, isa testimony so excellent to the incompetence of these 
gentlemen, that we are lost in astonishment at the audacity of 
the mind capable of urging it as an excuse for wholesale 
slaughter. 
THE STEERING OF SCREW SHIPS. 

To Professor Osborne Reynolds the nautical world is indebted 
for information of a very valuable nature. We allude to the 
fact first pointed out by Professor Reynolds that screw ships 
when the engines are going astern, the ship still forging ahead, 
do not obey their helms in the ordinary sense of the word. 
After Professor Reynolds had made his views known at the 
Bristol meeting of the British Association in 1875, a committee 
of investigation was appointed, consisting of Mr. James R, Napier, 
Sir William Thomson, Mr. Froude, and Professor Osborne 
Reynolds, to carry out an inquiry to ascertain if the same 
results were obtained when the experiments were made 
with full-sized ships as with models. Application was 
made to the Admiralty and to private shipowners to aid 
them in carrying out the necessary experiments. As many 
as six different kinds of trials were requested, and the 
committee were officially informed that the Lords of the 
Admiralty had ordered the experiments to be made. No 
report has been issued by the Admiralty. In the course of 
last summer, however, the use of the Earl of Glasgow's steam- 
yacht Valetta, the Duke of Argyll's steam-yacht Columba, and 
No. 12 steam-hopper barge, belonging to the Clyde Navigation 
Trustees was secured, and the information obtained was 
embodied in the report submitted to the Mechanical Section of 
the British Association at the Glasgo¥% meeting last September. 
Recently another series of experiments was made, the vessel used 
being Messrs. Donald Currie and Co.’s new mail-steamer Melrose, 
while off Toward Point, proceeding down the Firth on her trial 
trip to the North-West Highlands. They were under the su- 
perintendence of Mr. James R. Napier, F.R.S. In the first 
experiment the steamer was going at the rate of about 10 knots an 
hour—that is to say, about full speed ahead—and the order was 
given to reverse the engines to full speed astern. As soon as the 
engines commenced to move full speed astern the helm was put 
hard a port. The result was that the ship’s head was canted 28 
degs. to port before her headway could be stopped. Again, when 
the vessel was going at about the same speed, the order was given 
to reverse the engines from full speed ahead to full speed astern, 
and as soon as the engines began to move in the reverse direction 
the helm was put hard astarboard. The ship’s head canted 40 deg. 
to starboard before her headway was overcome, and when that 
result was accomplished her head remained stationary. In the 
third ex periment the steamer was going ahead at the same speedas 
before. The order was then given to reverse the engines from 
full speed ahead to full speed astern, and simultaneously to put 
the helm hard-aport. The engines then commenced to move full 
speed astern at the same moment as the helm was put hard 
a port, and the ship’s head canted 22 deg. to port before her 
headway was stopped. When her headway was completely 
overcome, the steamer’s head came to a dead standstill. 
These experiments prove in the clearest possible way that the 
influence of the screw on the rudder when the engines are going 
astern is such that the ship will do just what she is intended 
not to do. It is difficult to persuade sailors that ships will 
under any circumstances go to port when they are intended to go 
to starboard; and it is highly desirable that every captain should 
take the trouble to convince himself of the only deductions which 
can be drawn from the preceding experiments. 
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Railway Appliances: A Description of the Details of Railway 
Construction Subsequent to the Earthworks and Structures, In- 
cluding a Short Notice of Railway Rolling Stock. By Joun 
Worr Barry, M.I.C.E. London: Longmans, Green, and Co. 
Small 8vo. 1876. 

Tuis little work is one of a very large and comprehensive 
series of text-books of science for the use of artisans and 
students in public and science schools. The series already 
includes thirty volumes, to many of which we have directed 
attention. The purpose of the present volume is to 
describe the different mechanical appliances and arrange- 
ments of a railway as distinguished from the mere road 
bed, and by means of which the great carrying traffic of 
this and other countries is conducted. The subject is indeed 
a large one, and there are few who will not appreciate the 
difficulty of treating it successfully in a small octavo 
volume of less than 300 pages. The selection, however, of 
illustrative examples of the multiplicity of appliances 
described, has been, on the whole, judiciously made, and 
the book is petoraly illustrated. It may be read by 
any of the public who may desire to have a general idea 
of the construction and functions of the appliances they 
continually see in operation, and students may gain from 
it a preliminary knowledge which will assist. them when 
undertaking the study of systematic works. 








Pioneer Engineering : a Treatise on the Engineering Operations 
Cownected with the Settlement of Waste Lands in New Countries. 
By Epwarp Dopson, A.I.C.E. London: Lockwood and Co. 
1877. 


Mr. Dosson s name is well known to engineers of several 
branches of the profession through his several very useful 
elementary treatises on building material and construction, 
and other works. The object of “ Pioneer Engineering ” is to 
proyide engineers who may have gained proficiency in 
some branches of engineering, but who find themselves in 
want of some assistance when commencing work in the 
colonies—work which involves a second apprenticeship to 
even the experienced, with information specially bearing 
upon the work of setting out the roads and lands of a new 
country for settlement. The title of the work fairly conveys 


an idea of its contents. Technical details are not consi- 
dered at any length, the object being more to point out 
the way to commence the setting out of a new country, 





leaving the most of the details of the execution of the work 
which follows this, to the engineer himself, Where, how- 
ever, colonial experience has proved the superiority of any 
particular method of carrying out work or of making good 
makeshift structures, these have been described. Much 
stress is laid on the determination of the leading routes of 
internal communication previous to the division of the 
country into settlements; and the best methods of forming 
a geodetic skeleton map on which to base a topographical 
survey, are carefully considered and given. In the first 
three chapters, on surveying, levelling, and setting out 
curves, the author gives g: practical instruction, and 
accompanies his formule with examples of their applica- 
tion, aided by very full and useful tables. The fourth 
chapter is on the selection of road lines, and this is illus- 
trated as much by instances of errors in selection as by 
successful examples—a method of teaching which may be 
recommended as calculated to impress the reader with a 
knowledge of what has proved to be useless work, infor- 
mation which is sometimes more valuable than the teach- 
ings of successes. A good many of the instructions con- 
tained in this chapter apply to Chapter V., on the selection 
and construction of railway lines. With reference to gauge, 
the author’s conclusion is in favour of 5ft. 3in., using car- 
riages with central passages and end doors. He objects 
to the Fairlie engines and narrow gauge lines, and observes 
that an engine of equal power on a 5ft. 3in. gauge costs 
less both in first cost and in working expenses. Chap- 
ter VI. deals with the storage of water, principally by 
dams across suitable valleys. Town supply is necessarily 
in a small work but briefly considered, but the few 
remarks on artesian wells are unworthy of the book. This 
— also be said of chapters VII. and VIII., on drainage 
and on the disposal of town sewage. With respect to the 
latter, the author denounces a network of underground 
drains in towns, and insists on towns being so laid out 
that easy access may be had to the back premises of all 
buildings, and that the water-tight receptacles in the rear 
of the houses, which he recommends, may be periodically 
emptied of the solid sewage and refuse, the rainfall, scul- 
lery, and chamber slops being carried by surface street 
drainage. A form of midden is also favoured. In his 
chapter on the selection and location of town sites the 
author is more fortunate in his treatment, and in the fol- 
lowing and concluding chapters Mr. Dobson is more at home, 
though those on carpentry and piledriving are too brief to be 
of much service. Some useful bints are given in the chap- 
ters on masonry and the management of office work; but the 
chapter on tunnel work is of little service, even with the 
plates, on the self-explanation of which the author has 
placed too much reliance. One cannot resist the conclusion 
that the author became tired of his book before he had 
finished his last chapters, and, taken altogether, the pro- 
duction cannot be said to realise the expectations of most 
of the readers of Mr. Dobson’s previous elementary trea- 
tises, though there is much in the beok to render it very 
useful to an engineer proceeding to the colonies. The 
ublishers’ part of the work is well done, as is also that of 
Mr. D. K. Clark, M.LC.E., to whom the conduct of the 
work through the press was entrusted to prevent loss of 
time in transmitting proofs to Melbourne to Mr. Dobson. 








LauncH.—On Thursday evening Messrs. Raylton, Dixon, and 
Co, launched from their iron shipbuilding yard, at Middlesbrough- 
on-Tees, an iron screw steamer of the following dimensions :— 
Length, 250ft.; breadth, 324ft.; depth, 184ft. She is classed to 
Lloyd’s highest grade, fitted with water ballast and all the most 
modern improvements, and will be supplied with a pair of com- 
pound engines of 130-horse power, nominal, by Messrs. Blair and 
Co., Limited, Stockton on-Tees. She has been built to the order 
of Messrs. E. 8S. Jobson and Co., West Hartlepool, and under the 
inspection of Messrs, Fawcett and Day, of the same town. On 
leaving the stocks she was named the Zealous. 

ENGINEERING Society, Krne’s CoLLEGE.—At a meeting of the 
above society, held on Friday, May 18th, Mr. H. E. Kitson read a 
paper “On the Main Drainage of London.” The author commenced 

y remarking that the subject of drainage was one which had 
occupied the attention of engineers as early as the reign of 
Charles II., and that even at that time the sewers were regarded 
as a means of carrying off surface waters only, and the throwing 
of all house refuse was strictly prohibited. Having proceeded to 
describe the old drains, showing their courses through the City, 
he then dwelt at length on the modern system, describing minutely 
the directions of the sewers and their outlets. A brief discussion 
ensued, in which Messrs. Guinness, Crompton, Day, Huss, 
Samuels, and Hurst took part. Mr. Kitson having replied to the 
questions, the society was adjourned. 

FIRE-PROOF FLOORING.—Mr. W. H. Cozens-Hardy writes to the 
Times from Letheringsett Hall, Norfolk :—‘‘ Having had a con- 
siderable fire on my premises some years ago, I was much interested 
in the account you published some weeks back of the fire-proof 
flooring designed by Messrs. Evans and Swain. I have a large 
malthouse, 40ft. by 180ft., which was built about the year 1824, 
over which is a chamber of the same size for storing barley and 
malt. This floor was made without any joists, and having resisted 
the ravages of a large fire on the Ist of April, 1827, it may interest 

our architectural readers to learn how it was constructed. The 

uilding is 40ft. wide, and strong beams, 6in. by 15in., were placed 
on the brick walls 7ft. apart, each beam being supported by two 
wrought iron columns. Upon these beams 3in. deals, ‘grooved and 
tongued,’ were fastened without any joists. The fire originated in 
this chamber from the spontaneous ignition of high dried malt, 
and in less than an hour the whole roof fell upon this floor.. Some 
time elapsed before a fire engine could be obtained. At length the 
fire was got under, but continued to burn f :r some twenty-four 
hours afterwards. To my astonishment none of the beams were 
destroyed, and the floor was scarcely at all injured- only about a 
dozen small holes having been burnt through—and the floor exists 
at the present time as strong as it was fifty years ago, I may 
observe that this floor, though somewhat novel in its construction, 
was simply made for strength, and without any idea of its being 
less liable to be destroyed by fire than ordinary floors. I am quite 
certain that the safety of this floor arose entirely from the 3in. 
deals being ‘grooved and tongued,’ thus preventing the air from 
getting between the joists and feeding the flames. If a floor on 
this principle were made with a double thickness of 3in. deals 
tongued with hoop iron, one above the beams and the other under, 
with concrete between, and with a ceiling of thick plaster, as 
suggested by Messrs. Evans and Swain, I have no doubt it would 
resist the action of fire much longer than any so-called fire-proof 
buildings, and the cost would be very-trifling. I shall be happy to 
show my malthouse floor to any one who may wish tosee it.” The 
experience of Mr. Cozens-Hardy lends practical support to the 
system of construction advocated by Messrs. Evans and Swain, 


experiments hy whom have shown conclusively the correctness of 
their views. 





Tue Dover AND FoLKESTONE TUNNEL.—We hear unfavourable 
statements ak to the condition of the chalk cliffs between Folke- 
stone and Dover. These cliffs are peculiarly treacherous after 
long continued rain, and we understand that there are not want- * 
ing indications which necessitate most careful supervision on the 
part of those in charge of the line. 

ACCIDENT TO THE FiyInc DutcHMAN.—The passengers of the 
Flying Dutchman were placed in considerable danger by two of 
the carriages taking fire from the great heat of the axles, when 
between Reading and Maidenhead, on its up journey to London 
on Wednesday afternoon. As soon as it was discovered the driver 
was communicated with and the train brought to a standstill. 
The guard and fireman, with the aid of some passengers, extin- 
guished the fire, but it was nearly three-quarters of an hour before 
the train could resume its journey. Much alarm was caused 
amongst the passengers. —Globe. 

AMERICAN Goops IN CANADA.—A communication from one of 
the representatives in Canada of a leading firm of hardware mer- 
chants in Staffordshire contains the following:—‘‘I have just 
returned from a trip through the lower provinces, I find that the 
whole country is overrun by American travellers soliciting orders 
for their manufacturers at almost any price to secure a sale. I feel 
sure in my own mind that a very large portion of the hardware 
trade is altogether lost to England. For instance, of Birmingham 
and Wolverhampton wares they have secured many of the leading 
lines—namely, door locks, mortise locks, chest and till locks, cup- 
board locks, butts and hinges, carriage bolts, gas and boiler tubes, 
scales, and to a great extent hollow wares. From all I can learn 
they are in a position to retain the hold they have got.” 

Use oF STEEL IN Rattway StRucturEs.—The report of the 
committee appointed by the Board of Trade to consider the practi- 
cability of assigning a safe coefficient for the use of steel in railway 
structures was recently issued asa parliamentary return. The com- 
mittee consisted of Sir John Hawkshaw, Mr. W. H. Barlow, and 
Colonel Yolland. Having given the subject their best considera- 
tion, they recommend that the employment of steel in engineering 
structures should be authorised by the Board of Trade under the 
following conditions, viz. :—(1) That the steel employed should be 
cast steel, or steel made by some preen of fusion, subsequently 
rolled or hammered, and that it should be of a quality possessing 
considerable toughness and ductility, and that a certiticate to the 
effect that the steel is of this description and quality should be 
forwarded to the Board of Trade by the engineer responsible for 
the structure. (2) That the greatest load which can be brougnt upon 
the bridge or structure, added to the weight of the snperstructure, 
should not produce a greater strain in any part than 64 tons per 
square inch, The committee, in conclusion, remark that in recom- 
mending a coefficient of 64 tons per square inch for the Mar on pene 
of steel in railway structures generally, they are aware that cases 
may and probably will arise when it will be proposed to-use steel 
of special make and still greater tenacity, and when a higher co- 
efficient might be permissible, but they think those cases must be 
left for consideration when they arise, and that a higher coefficient 
may be then allowed in those instances where the reasons given 
appear to the Board of Trade to justify it. 


Jomnt Ramway Stations.—The Earl of Belmore, on the House 
of Lords re-assembling on Monday, the 4th of June, will call 
attention to the inconvenience and danger to the public which 
have, in some instances, arisen in joint railway stations under the 
joint control of different companies, owing to insufficient accom- 
modation, and will move the following resolution :—‘‘ That in the 
opinion of the House there should be a standing order that, in 
future, any railway bill proposing to authorise the intrusion of a 
new railway into an existing station of another railway, shall be 
referred to the Board of Trade for the purpose of obtaining a report 
from that department (similar to those which are now made in the 
case of bills which authorise level crossings upon railways), whether 
the accommodation upon the line affected by the intrusion be 
sufficient for the increased trattic proposed to be brought upon it ; 
and, if not, that it is further the opinion of the House that provi- 
sion should be made in any such bill, before it leaves committee, 
for the due extension of the works and premises; also for definitely 
fixing the responsibility of maintaining such premises, and of 
making future extensions should such become necessary ; and that 
power should be given by the Act to any company under such 
responsibility to compel any other company using its line to con- 
tribute to the expense of the necessary works, or to submit to 
arbitration in the matter.” 

EXPERIMENTS WITH THE WESTINGHOUSE BRAKE.—Some inter- 
esting experiments were made on Friday, the 18th inst., on the 
North-Eastern Railway, with the Westinghouse automatic brake. 
The train left the Central Station, Newcastle, at ten o'clock, 
and proceeded to Tweedmouth, stoppages being made near Plessey, 
Morpeth, Longhirst, Chevington, Acklington, Bilton, Falloden, 
Chathill, Beal, Scremerston, and Tweedmouth. The train con- 
sisted of twelve carriages, all fitted with the Westinghouse brake. 
A particular object in the trial was to ascertain whether any advan- 
tage was obtainable from having two blocks applied to each wheel 
instead of one. The Westinghouse speed indicator was titted in 
the van at the rear of the train, and with the aid of an elec- 
trical communication from the van to the engine driver, and 
a return electrical communication, the whole of the work 
of the stops was recorded with precision in the van. Among 
the officials and gentlemen present taking part in the expe- 
riments were Captain Tyler, Chief Inspector of the Board of 
Trade ; Mr. George Westinghouse, Mr. J. T. King, and Mr. G. W. 
Simonds, of the Westinghouse Company ; Mr. Gouch, in charge 
of the speed indicator and other instruments; Mr. Haswell, 
locomotive superintendent, Gateshead, who superintended the 
trials ; Mr. E. Fletcher, locomotive engineer, North-Eastern Rail- 
way ; Mr. Godfrey Smith, Mr. Reid, Mr. H. Fletcher, Newcastle ; 
Mr. Hunton, telegraph superintendent; Mr. Bowron, Gateshead ; 
Mr. Drummond, locomotive superintendent, North British Railway 
Company, &c. In the course of the return journey the correctness 
of the speed indicator was checked, for this purpose one of the 
engineering pupils being sent out upon the line with a flag, and 
exactly a quarter of a mile in front were placed fog signals, upon 
the explosion of which the engine-driver shut off the steam and 
applied the brake, and in this way, by carefully making observa- 
tions and noting the speed, the instrument was found to be 
absolutely accurate. The following table gives the results of the 
trials in detail :— 














sge., 
8 85 £ 2.% | 
— 2 “a 2 
BNSe Si sec] 
FZ 25.5) FE 2 |State| 
é Character of stop. FASsSS| Sua | of Gradient. 
vA shld 2 | $5’o | | 
al ae 
an BE Sa”, 
sea | 
{ Seconds) Feet. | 
1 Applied by driver 24} 164 665 | Dry: {1 in 246 down 
2 Do. 474) 15} 600 Wet. /1 in 286 down 
8 Do. 634; 19 885 | Dry. |1 in 410 down 
4 Do, 159; 15 | 610 » jl in 754 down 
5 Do. Bs 17} | «(725 oszs Level. 
6 Do. 52 16} 690 » . |L in 264 down 
7 Do. 60$} 21} 1080 » . Lin 150 down 
8 Do. 47 16 640 »  |Lin 381 rising 
9 Do. ..| 60 19} 965 | , | vel. 
10|Applied by rear guard ..| 424; 15} 62) » (Lin 245 down* 
11\Applied by driver ., ..} 64 20 1294 | j Level. 
12 é Do. --| SU! 15 660 +»  |Lin 300 up 
138'8 carriages ee: brakes | 
| automatically applied ..| 47} 16 485 | ,, |Lin 881 up+t 
14 Applied by driver 63 24 1300 » (Lin 170 down 
15 Do. 87412 880 »» (Lin 880 down 
* Steam kept full on during stop. + Steam was kept on, rear portion 
stopped 17aft. in rear of front porta. 











362 


THE ENGINEER. 





May 25, 1877, 








RAILWAYS IN JAPAN. 

In accordance with instructions from the Government of Japan, 
Mr. R. Vicars Boyle, engineer-in-chief of the Imperial Government 
Railways, has recently reported upon the most suitable line for 
railway communication between Tokio and Kioto, Japan. From 
his report we take the following information : 

The auestion of direction was decided in favour of the Nakasendo 
or inland central line. A railway through Central Japan would, 
however, open up and connect large districts with each other, 
where, owing to the badness or want of roads, communication is 
difficult, and it would give ready means of access to those districts 
from both capitals and from the two coasts. To make railways 
profitable in Japan, as elsewhere, a judicious selection and central- 
isation of main trunk lines in the first instance is manifestly 
desirable. Any rivalry of towns or localities, striving for their 
own peculiar advantage, should be discouraged in favour of the 
country at large and in view to development of the resources of 
the central districts generally, making them converiently accessible 
to the capitals and sea boards by the most natural and ready 
channels of communication. The lines to be here described, and 
as indicated on the accompanying map, are believed to be physically, 
commercially, and politically, those best suited to the character 
and requirements of the country. Careful examination, repeated 
at various times since the beginning of 1873, aided by such maps 
or surveys as were available, have bled Mr. Boyle to point out 
with certainty the line of country that ought to be adopted and 
the route that will have to be followed whenever it shall be required 
to construct any portions of the great arterial lines herein referred 
to. The following describes what will be the route of that part of 
the Nakasendo, or main trunk line, between Tokio and Kioto, for 
which no working surveys have yet been made. 

Tokio to Takasaki—Sizxty-six miles.—Leaving the present open 
line near the Shinbashi Station, the new line through the city, 
curving to the left, will pass across the Tokaido and then over the 





examined, and it is found that the northern line, instead of start- 
ing from near the three bridges at Uyeno on a different course 
from the Nakasendo, should branch from Omiya on the Nakasendo 
—fifteen miles from Tokio—and, passing by Monzen and Iwatsuki 
on the Onari-kaido, approach the Nikko-kaido at Kuribashi, 
whence it would odhesl N, in the required direction past Koga, 
Oyama, and Ishibashi, to Ut iya, &c. By thus forming a 
junction for the northern line with the Nakasendo line at Omiya, 
the city of Tokio would be approached to the best advantage and 
at a considerable saving of expenditure that would otherwise be 
incurred by making two nearly parallel lines of railway fora 
number of miles out of Tokio. See map, From Omiya to Konosu, 
at twenty-seven miles, the works would continue light with little 
cross drainage, the line following the Nakasendo, which here 
traverses slightly elevated ground with a gradual watershed to the 
right and left. Passing on the N.E. side of Konosu and Fukiage 
to Kumagaé at forty miles, the route of the line again becomes for 
several miles liable to floods from the Toda-gawa - or Ara-kawa 

as in 1859, when last the river banks gave way. It is not, however, 
proposed that either heavy embankments or any large amount of 
flood openings should be provided to meet a contingency which has 
only happened at long intervals and is now less likely to occur 
than ever, owing to the strength of the present banks, which, 
even if breached, would only affect the traffic for a limited period. 
Re-crossing the Nakasendo N.W. of Kumagaé, the line would pass 
on the S. side of Fukaya, Okabe and Honjo, and on by the N, side 
of Kuragano to Takasaki. Between Okabe and Kuragano the 
exact course of the line and river crossings will require special 
consideration. As a possible alternative route suggested for the 
main trunk line between Tokio and Kumagaé, Mr. Boyle made a 
careful examination in 1875 of the country W. of the Toda-gawa 
from near Itabashi, by the Kawagoé-kaido. As compared with 
the Nakasendo route, it would be longer, with inferior gradients 
and heavier works, owing to the country being in places hilly and 
throughout intersected with a number of tributaries of the Toda 
or Ara-kawa, requiring frequent bridging. The Nakasendo line, 
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RAILWAYS IN JAPAN. 


canal between Shinbashi and Nakanobashi. Its course will then, 
curving slightly to the right, be for 660 yards through houses, 
then from near Sukiyabashi for 1} miles along the outer edge of 
the eastern moat of the castle; from Kamakuragashi, for half a 
mile through the poorer part of the city, across the canal at the 
old site of Shoheibashi—above Sujikaigomon—square across the 
Nakasendo, under Kanda Miojin, parallel to Miojin Shita. It will 
then cross the 8.W. corner of the Uyeno pond—Shinobadzu Ike,— 
and after curving to the left, through the valley in a N.W. 
direction towards Oji, through Inatsuki and Akabane-mura and 
direct across the Toda-gawa to Warabi and Omiya on the Nakas- 
endo, leaving both these towns on the W. side. Though the line 
just described 
it will not for fully half the distance interfere with house property 
or building. The city and its suburbs along the route are practi- 
cally level, varying from six to ten feet above high-water mark. 
There will be no unusual difficulty regarding the canals, which can 
be crossed nearly at right angles, and when detailed working 
surveys have been made it can then best be determined how the 
streets and thoroughfares should each be dealt with, and if any of 
them can with advantage be passed over the railway. The facili- 
ties for carrying the railway through Tokio are unusually great, 
owing to the existence of the castle moat, partly in consequence of 
which there should be far less interference with private rights 
than has usually been the case in large cities. Assuming that the 
extension through Tokio from Shinbashi to Uyeno may be made a 
surface line, the cost of the works—excluding the value of houses 
and land—need not exceed the average of any other length of three 
miles already executed in the country. To construct on a viaduct 
through the city, so as to allow the street traffic to pass under the 
railway, would entail an expenditure that cannot at first be recom- 
mended ; it is therefore proposed to construct the extension 
through Tokio upon the level. By adopting a slow speed for these 
three miles but little danger or inconvenience’ to the public need 
be occasioned. After leaving the suburbs of Tokio and the shallow 
pond of Uyeno, open country is gained, but before reaching Oji it 
will be necessary to cut through a part of some intervening ele- 
vated table land. Past Oji and on to Inatsuki or Akabane-mura, 
the line would be carried on light embankment ; there would then 
be some cutting leading to embankment on which the Toda-gawa 
would be crossed at a favourable bend. Here 600ft. to 800ft. of 
waterway or more would have to be eyrey Leaving the Toda- 

wa valley, which is occasionally subject to floods and where the 
frst work of any moment will occur after leaving Tokio, the works 
for miles onward would be of the lightest character. The northern 
roads between Tokio and Utsunomiya and also the country inter- 


s through the heart of the city proper of Tokio, | 


with its far larger population and traffic, passes through a richer 
| country and would t be, as described, the cheapest, shortest, and 
| best, that could be made between Tokio and Kumagaé. Takasaki, 
| about sixty-six miles from Tokio, is a town of considerable im- 
| portance, with traffic converging on it by the ordinary country 
| roads from every direction. Much of the silk trade of the Maye- 
| bashi district passes through it on the way to Tokio. The position 
| and trade of Takasaki, and the comparatively easy nature of the 
| works to be executed between it and Tokio, seem to point out this 
section naturally as the first extension of the existing line from 
Yokohama that could be undertaken with profit and advantage. 
The cost per mile should be much below anything that has yet 
been done elsewhere in Japan. It would, in fact, from Uyeno to 
| Takasaki, be, for its length, the cheapest and most readily con- 
| structed section of the railway between Tokio and Kioto. It 
could not fail to command a large traffic, and owing to its 
easy gradients, could, in conjunction with the eighteen miles of 
| open line, be advantageously and ically worked. 
Takasaki to Matsumoto—Eighty miles.—From Takasaki the line 
| would run on the N. side of the Nakasendo past Itabana. Between 
this place and Annaka it must either be taken through high 
| ground on the left side of the river, or cross and re-cross the 
Yasui-gawa, pass up the valley on the N.E. side of the Nakasendo 
| to Gobara, thence to Matsuida and on to near the village of Yoko- 
| gawa, where it would diverge to the W. and follow up the rapidly 
| rising valley of the Iriyama-michi to its crownirg point or summit. 
| From Takasaki to Yokogawa village the works will include three 
| river bridges and a little rough work between Itabana and Annaka. 
| Above this the gradients become steeper, increasing to about 1 in 
70 on approaching Yokogawa. To surmount the Iriyama-goé— 
the severest ascent between the E. and W. capitals—a gradient of 
1 in 40 for nearly three miles, to near Kubo-mura, can be obtained. 
From thence to the summit—two to three miles—the gradient will 
be more severe ; so that in order to obtain even 1 in 20 without 
works of magnitude, it will be necessary to discard a direct route, 
and to wind among the lower hills, emerging obliquely at the sum- 
mit from cutting, and pategee mile tunnel, on to the higher table 
lands of Shinano province. e junction of Kodzuke and Shinano, 
about ninety miles from Tokio, is on the crest of a high range of 
hills forming the dividing line between those two provinces. At 
the place now referred to, the most favourable for the passage of a 
central railway, the first summit from Tokio—300ft. above the 
level of the sea—is reached. The line now begins to fall with 
moderate gradients, over open country to near one of the sources 
of the Yui-kawa. It wi down the left bank of the river 











vening between the Nikko-kaido and the Nakasendo have been | Hoshio, the river is tortuous, with deep and steep sides in places ; 


opposite Yui-mura to near Secu. Below this place down to 


it is nevertheless the best course to follow, the country on each 
aide of the river being frequently intersected and broken with 
ravines of considerable width and depth. At Jo-unji, the river was 
apparently d i up pletely by the head of a stream of 
lava flowing from Asama-yama in the great eruption of ninety 
years ago. The river forced a new way for itself round some vast 
fissured rocks to the E., resuming its old course in about a quarter 
ofamile. Following the left bank for some distance below Yokone, 
the line will cross the Yui-kawa when approaching Iwamurata, 
pass Loder that town into the valley of the Chikuma-gawa. 
The line will then keep on the right bank of the Chikuma-gawa, 
under the cliffs and more broken ground, until it reaches Tanaka 
and Unno, about halfway between Komura and Uyeda. At this 
point, from which the line to Nagaoka and Niigata will diverge, 
the main line to Matsumoto and Kioto will curve to the 8.W. and 
cross the Chikuma-gawa, having fallen almost continuously from 
the summit of the Iriyama-goe— about twenty-six miles away 
with gradients varying generally from, say, 1 in 70 to 1 in 80, 
From below Tanaka, the line to Kioto will cross the Yoda-gawa, 
and pass by Tatsunokuchi, Ogikubo, Xc., past Takanashi and the 
hot springs, up the valley of the Kake-yu-zawa, and reach the foot 
of the great central dividing ridge of Shinano at a point about one 
and a half miles 8. of the Hofukuji-toge. The Kake-yu-zawa 
branches here N. W. and 8. respectively into the Shiroya and Hiro- 
kawara-zawas. A short way above this the chain of hills which 
lias here to be pierced will require a tunnel perhaps a mile and a- 
half in length—the longest tunnel on the entire line—formation 
level being probably about 3500ft. oversea level. The line from 
the junction of the Tsuki-zawa and O-sawa will pass down the 8. 
side of the valley on the higher ground above Hofukuji village, 
then curving W. and 8. above Nana-arashi and over ravines and 
broken ground, approach the Hinagura-toge, which will be passed 
under by a three-quarter of a mile tunnel on a falling gradient, 
and leaving Hinagura below on the left, wind round the hills and 
by the higher side of Okata village, whence it will pass over an 
easy reach of country to the E. or upper side of Matsumoto. 
Matsumoto, one of the most important towns in Central Japan, lies 
in an extensive cultivated basin. It is situated 2000ft. above sea 
level, and by the route now described is about eighty miles from 
Takasaki and 146 miles from Tokio. This central district of eighty 
miles, passing of necessity through elevated and mountainous 
districts, will, in comparison with the Takasaki and Tokio section, 
be more expensive both in construction and in working. It will 
none the less, however, prove of the highest service and advantage 
in connecting large tracts of country now isolated from each other, 
or at the best approached by circuitous paths and roads liable to 
be interrupted by snow during the winter, or at any time by heavy 
rains and floods. 

Matsumoto to Doda and Kano—One hundred and twenty-five 
miles, —From Matsumoto the line will follow a 8S. course for eleven 
miles, over an easy and open rising country, past the W. side of 
the Murai and of Gohara to Seba on the Nakasendo. From Seba 
the line will proceed up by the right bank of the Saikawa te near 
Motoyama, there cross the river, following its left bank past Nie- 
gawa and for one and a-quarter mile above Narai, where, at about 
3500ft. over sea level and about a mile 8. of the Torii-toge, it will 
pierce the dividing chain of hills between the Sai-kawa and the 
Kiso-gawa valleys. This range of hills between Narai and Yagohara, 
constitutes the dividing line of watershed towards the N.W. and 
S.E. seas of Japan. There also occurs near this a marked change 
in the geological features, which N. by the Sai-kawa consists chiefly 
of broken and irregularly stratified rock, while S. down the Kiso- 
gawa valley for many miles the formation is chiefly granitic with 
large detached boulders in places, on the sides of the valley and all 
along the bed of the river. The Kiso-gawa near Yagohara is but a 
small river, increasing rapidly in volume below Fukushima, near 
which it receives various tributaries, notably one from the slopes 
of Nitake-san, into which periodically large quantities of timber in 
detached logs are thrown to be carried down over the rocky bed by 
floods to Nishikiori—about nine miles above Ota on the Naka- 
sendo—whence the Kiso-gawa becomes navigable for boats to the 
sea. At Nishikiori the timber, which consists chiefly of sugi, 
momi, togamatsu, and hinoki, is collected and formed into rafts for 
transport to Owari Bay. Xiaki in quantities is also found in the 
higher valleys, but owing to its weight will not float, and cannot 
otherwise be moved, owing to the cost of land transport. The tun- 
nel 8. of the Torii-toge, here last referred to, may be nearly a mile 
in length, with the usual lofty conical summit over it, requiring 
the work to be executed only from each face. Emerging from the 
tunnel above and some distance behind Yagohara, the line will by 
degrees approach the Kisogawa, and crossing it between Yagohara 
and Miyanokoshi to the right bank near Tokuonji, follow down the 
river past and opposite Fukushima, Agematsu, Suwara, Nojiri, and 
Mitono, through Tadachi and thence into the province of Mino. 
Leaving Shinano and entering Mino at the Sakai-no-sawa, the line 
will pass under the villages of Sakashita and Seto, and, under 
Iimori-yama a little lower down, it will cross the Kiso-gawa to the 
left bank, soon diverge from it, cross the little Sango-zawa a few 
chains up from its mouth, then through Kita-no-mura, N. of Nakat- 
sugawa-yeki, then by Komanba and on the N. side of Nasubi-gawa 

intersecting several low spurs from hills on the 8.,—pass one 
third of a mile N. of Oi down a cultivated gulley, across the Oi- 
gawa and up the winding valley behind Shimme temple. Soon 
after this, crossing the Nakasendo, the line rises through the valley 
of the Horagawa to the gentle summit from whence the Toki-gawa 
flows in the opposite direction. The course of the line is now 
down the Toki-gawa, past the 8. side of Mino-gumi, crossing and 
re-crossing the river between Nakagira and Takeori-mura ; thence, 
keeping on the left or S. bank for some miles, it will cross 
to the right bank near Hito-ichiba, re-cross above Wago, pass on 
to Takayama-machi, between the town and the river, cross the 
Tsumagi-gawa above Toki-guchi-mura, and cutting through some 
high ground, again skirt the left bank of the Toki gawa to opposite 
Kokeizan, reach the valley of the Nemoto-gawa, up whichit will 
now pass to the low summit in which both it and the Ohari-gawa 
have their source. The line will then follow down the Ohari-gawa 
valley with light works and easy gradients, an’! passing through 
Ikawa-mura and Sawatari-mura, pass by the r.ght bank of the 
Kani-gawa in a direct line through Doda-mura, near Shirahige- 
miya, and cross the Kiso gawa a short way above the mouth of the 
Kani-gawa. The point which offers itself here for the crossing of 
the Kiso-gawa is peculiarly a favourable one, the river being of a 
moderate width, its course nearly square to the line, and with rock 
for the bridge foundations. From the crossing of the Kiso-gawa, 
the line will proceed 8. of the Sakakura school house—of 1874— 
over the Nakasendo, through the village of Katsuyama, under the 
roadside rock temple, along the right bank of the river, W. of the 
Hoshiyakuji tank, 8. of Yamasaki, and thence in a straight line 
for five miles, N. of Ono, 8. of Roken, and thence N. of Shingano, 
direct to the junction station at Kano and Gifu, to which place 
the line has been already staked out from Miya, Tsuruga, and Kioto, 
From Matsumoto to Kano is in distance about 125 mies. This, 
for constructive purposes, should be divided into two districts, the 
one from Matsumoto to Nakatsugawa-yeki, about seventy miles, 
and the other from Nakatsugawa-yeki to Kano, about fifty-five 
miles in length. The prevailing gradients from Matsumoto to 
Narai, and for some forty miles in the valley of the upper Kiso- 

gawa, willscarcely exceed 1 in 100, From Nakatsugawa—about 
1000ft. over sea level—down the Toki-gawa—or Takeori—valley to 
Doda and on to Kano, the gradients will, as a rule, be easier and 
the works generally of a lighter character, the only bridge of im- 
portance on this latter length of fifty-five miles being that 
over the Kiso-gawa near Doda. Thus the four divisions or districts 
of the main central trunk line, as described, between Tokio and Kano 
are as follows :—(1) Tokio to Takasaki, 66 miles ; (2) Takasaki to 
Matsumoto, 80 miles; (3) Matsumoto to Nakatsugawa-yeki, 70 
miles ; (4) Nakatsugawa to Kano and Gifu, 55 miles; total, 108 ri 
10 cho, or 271 miles ; add, Kano to Maibara, Otsu and Kioto, 74 








miles ; total distance from Tokio to Kioto, about 345 miles Eng! 
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of construction, the four divisions ve} be ranked as follows, viz., 
No. (1) Tokio to Takasaki, 66 miles ; this section, with but a few 
bridges of consequence and with works generally of a light 
character, would, not only of the four, but also of the entire main 
line, be for its length the cheapest and most readily constructed 
from Kobe through to Tokio and Yokohama. It would also have 
a large traffic for goods and passengers, and while affording conve- 
nience and facility of access towards Yechigo and the richer or 
more northern parts of Shinano, it could scarcely fail to be directly 
remunerative, and by being worked, as it poste» f be, in connection 
with the line between Yokohama and Tokio, all expenses for 
management of the now open line would be proportionately re- 
duced. Division No. 4, between Kano and Nakatsugawa, would 
be the next most readily constructed and the next least expensive. 
Its cost per mile should be less than that estimated for the length 
between Otsu and Maibara. From Nakatsugawa there is a toler- 
able road by Naégi into the province of Hida. Division No. 3, Na- 
katsugawa to Matsumoto, would rank next as regards cost of 
construction, and with division No. 2, from Takasaki to Matsu- 
moto, may, on account of the necessary character of the works, be 
estimated to cost a sum per mile equal to what will be required for 
the heavier lengths between Kioto and Tsuruga. It may here be 
mentioned that the amount of materials to be imported from abroad 
would not increase in proportion to the cost of the work on the 
heavier divisions. It would be otherwise 1ather, because the 
higher cost of construction would, as a rule, be due to increased 
earthworks and rock cuttings, to masonry and to tunnelling, and 
to other such sources of expenditure as woultl nearly all be met by 
payments in Japan to the people of the country. 

Tanaka and Uyeda to Niigata—One hundred and fifty miles.- 
¥rom the junction near Tanaka the line to Niigata would run S. of 
Unno, N. of Uyeda, past Sakaki, skirt the higher hills near 
Yashiro, past Matsushiro and down the right bank of the river for 
a considerable distance, leaving Jenkoji on the opposite bank of the 
Saikawa. From the junction of the Saikawa, on the left, the 
Chikuma-gawa flows quietly between low banks for some distance 
through open cultivated country. After leaving Naganuma, some 
eight miles below Matsushiro, and approaching Asano, the hills 
begin to close in and the river banks become more defined. Ag, 
a few miles below liyama the river in places is broad and straggling, 
closed in again further down by high and broken ground. The fall 
is rapid from Kamizakai to Otaki, where navigation by boats, 
which is maintained continuously for about forty miles from near 
Matsushiro, ceases, being interrupted now for many miles by almost 
continuous and dangerous rapids. Below Otaki for some miles 
will be found the roughest part of the whole route between Uyeda 
and Niigata. The river will have to be crossed and re-crossed, and 
other works will be proportionately heavy. Between Mori and 
Ashitaki, the present 9 which is bad and hilly, passes from 
Shinano into Yechigo and also crosses from the left to the right 
bank of the river. At Tokamachi, about twenty-seven miles below 
Otaki, boat navigation again begins and is uninterrupted thence, by 
Nagaoko, to the sea at Niigata. Passing Ashitaki the line will keep 
to the left bank of the Chikuma-gawa, following it down to below 
the junction of the Uono-gawa. A short way below this junction 
the Chikuma river will be crossed for the last time, and the line, 
going through a mile of rough wood, will pass above the old honjin 
of Mehoken into the plain open country. After entering the 

rovince of Yechigo, the banks of the river skirt a succession of low 

ills of sandstone formation, easily cut through, as is shown by 
roads and paths formed on regular gradients, and by the extensive 
io of tunnelling perforating the cliffs for miles—especially on 
the left bank—which has been carried out from ancient times for 
irrigation ek as From Mehoken the course of the line N. to 
Niigata will be very direct, passing on the E. side of Nagaoka, by 
the old castle site, also K. of Imamachi, Sanjo, Kosuto, and 
Sakaya, to Notari or Numanori, where it will terminate on the W. 
side of that village on the inner harbour or port of Niigata. For 
most of the fifty miles between Mehoken and Niigata, the line 
passes through rich and extensive rice districts, over which it 
would be carried on moderate embankment with suitable provision 
for irrigation and cross drainage, which, with the exception of two 
or three rivers, as the Kariya and the Kamo-gawas, would be of no 
special importance. This line last described, 150 miles in length 
between the junction near Tanaka and Niigata, although ry 


sion :—(1) There is not any existing, or a probability of any com- 
peting, water carriage on the route ; (2) it would accommodate all 
traffic to and from Central Japan and the N.W. coast, whether by 
the Mikuni-toge or the Shinshiu route, as also to and from those 
home districts of which Mayebashi and Takasaki are the centres ; 
(3) it would form a material instalment of the future central trunk 
line ; (4) it could be worked with convenience and advantage in 
connection with the open line from Yokohama to Tokio, and it 
would be, as regards works and for its length, the cheapest and 
most readily made section between Tokio and Kioto, These two 
lines referred to, viz., from Kioto to Otsu, ten miles, and from 
Shinbashi—Tokio—to Takasaks, sixty-six miles, or together 
seventy-six miles, should without difficulty be constructed and 
opened at acost of one million sterling, or say Yen 5,000,000. 
And, whether considered alone or in connection with the open 
lines, there seem to. be no other districts in Japan where more 
remunerative traffic may be expected; nor is it possible that 
anyother two extensions of corresponding lengths could be 
ad which would more surely tell in favour of the two lines 
already in operation. 





SALE OF MACHINERY AND PLANT AT THE 
PALLION WORKS, SUNDERLAND, 

IN our last impression we gave particulars of the sale of the more 
important too!s disposed of during the first two days of Messrs. 
Wheatley, Kirk, and Price’s sale, at Pallion. We now give 
similar information concerning the sales on the third, fourth, and 
fifth days. 





Tuirsp Day. 
TOOLS. 

618. Powerful l4in. self-acting double-geared sliding, surfacing 
and screw-cuttivg lathe, on 12ft. gap bed, five-speeded cones, 24in. 
four-jawed chuck, 12in. driving plate, 24in. face plate, massive 
sliding saddle and compound swivel, slide rest, 24in. leading screw, 
gap to admit 4ft. Gin, diameter, width of gap lft. 9in., rack for 
hand traverse, foliowing head, change wheels, overhead driving 
and strap shifting x me ; by Maclea and March, Leeds, [£120. 
Good tool ; sold fairly well. | 

620. Powerful double-geared radial drilling machine, 6ft. 9in. 
radius to end of arm, with rising and falling arm, to lift 27in., 
2hin. spindle, with 15in. self-acting feed, five speeded cone and 
gear at foot of machine, will admit 5ft. under spindle, overhead 
driving and strap shifting apparatus; by Maclea and March, Leeds. 
[£142 10s. Full value. } 

623. 20in. stroke double-geared shaping machine, with fixed head, 
quick return motion, sliding table, 2ft. 10in. by 2ft. 4in., with 
vertical motion of 20in., worked by 4in. diameter screw; self-acting 
in horizontal motion 2ft. Gin., also self-acting vertical movement 
to tool head, on massive frame, overhead driving and strap sbift- 
ing apparatus; by Smith, Beacock, and Tannett, Leeds. 
Cheap. 

oon Geared screwing machine, with 2in. spindle, will screw 
from gin. to 1}in. diameter, holders, sliding head, three speeded 
cone, overhead driving and strap shifting apparatus; by Alex. 
Mathieson and Son, Glasgow. [£29.] 

626. Shin. self-acting double-geared slide screw-cutting and hand 
surfacing lathe, in 14ft. straight bed, 10in. driving plate, 12in. face 
plate, 12in. four-jawed chuck, strong sliding saddle, with compound 
swivel slide rest, quick withdrawing motion to tool, hand traverse by 
rack, 2in. leading screw, change wheels, following headstock, sliding 
stay, overhead driving and strap shifting apparatus; by Wm. 
Muir and Co., Manchester. [£66. Not in first-rate condition. | 

628. Yin. hand lathe, five-speeded cone, hand rest and T, loose 
headstock, on 14ft. straight bed, overhead driving and strap shift- 
ing apparatus. Also on same bed, set of 7in. ungeared head- 
stocks, five-speeded cone, hand rest and T, catch plate, following 
headstock, overhead driving and strap shifting apparatus; by 
Scriven and Holdsworth, Leeds. [£28. Cheap.] 

630. Double-geared self-acting vertical drilling machine, 2in. 
spindle, 12in. feed, 24in. circular revolving swing table, will rise 
and fall 18in., planed base piate, balance relief motion to spindle, 
overhead driving por bg shifting apparatus; by Wm. Muir and 
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in importance to the main line between Tokio and Kioto, will be 
found the best practicable route that the country can afford when- 
ever it may be required to connect Niigata by railway with the 
main trunk line and with the centre of Japan and the 8S, and 
E. coasts. 

Labour, Trafic, &c.—Population and labour is abundant where 
much tea is grown or silk manufactured, and also in the large 
agricultural districts, but, as might be expected, it is otherwise in 
the more hilly and uncultivated parts, where for such as mining 
purposes it would have to be fostered and perhaps imported from 
the more thickly inhabited districts. Generally, as regards - 
senger traffic, which, in many parts of the country, is considerable, 
it would, as is natural to suppose from present conditions, be 
mainly third class. The more valuable productions of the country 
requiring transport from the interior consists chiefly of rice, tea, 
and silk, in addition to minerals, and the imports include articles 
of foreign manufacture, cured fish for food, and a variety of sun- 
dries. The main trunk line from Tokio to Kioto would pass 
through the silk districts of the 8. part of Kodzuke and the N. 
portions of Shinano, The line to Niigata would traverse the rice 
districts of Yechigo, and therefore, with increased facilities of 
transport, the production and export of those articles and of tea 
might be expected to increase from many parts of theinterior. As 
main arteries through the heart of Japan, to and from which nu- 
merous feeders and branches by improved roads would bring the 
outlying districts within easy communication of the chief seaports, 
these lines, if gradually constructed, could not fail to aid in 
developing the agricultural and mineral wealth of the country, to 
benefit trade generally, and to advance alike the convenience and 
interests of the Government and of the people. 

Progress of Railways and Expenditure.—In reference to financial 
considerations, and to the commencement and progress hitherto of 
railways in this country, it may not be out place here to record the 
following short statement or summary of facts, even though they 
be generally pretty well known. In 1869.70 the Government, 
wishing to introduce railways into Japan, raised a foreign loan of 
one million sterling with that object. In 1872 eighteen miles of 
railway were opened from Tokio to Yokohama. In 1874 the line 
from Kobe to Osaka and in 1875 the Ajikawa branch, together 
twenty-two miles, were opened. And now, in 1876, twenty-seven 
additional miles have been completed and are in operation from 
Osaka to Kioto. Thus it would appear that, as against a loan of 
one million sterling borrowed for the specific purpose of making 
railways, there are now sixty-seven siiee of open single line, 
3ft. Gin. gauge, with earthworks for a double road, complete with 
stations-—except that of Kioto, in a forward state—rolling stock, 
and a first class permanent way. This would give, as against the 
loan, something under £15,000 per mile as the average cost of these 
railways—a sum so moderate, considering the heavy bridging and 
other works necessary on these first lines, that it might not be un- 
reasonable to suppose that the Government had, to some extent, 
supplemented the expenditure from national resources. Be that, 
however, as it may, ‘the sixty-seven miles of railway now in opera- 
tion represent a full and material value for the whole amount of 
the foreign loan, without even taking cognisance of the fact that 
repayment of a considerable portion of it and all liability for in- 
terest has been fully and promptly met by the Government 
according to the terms of the loan. In conclusion Mr. Boyle draws 
attention to the importance of commencing the ten miles extension 
from Kioto to Otsu on Biwa Lake—a proposition so often referred 
to and so freely admitted that it seems unnecessary now farther to 
dwell upon the question. He also refers to the proposal of con- 
structing, at the same time, the sixty-six miles, herein before 
sketched out, from Shinbashi through Tokio to Takasaki. The 
following, among other reasons, are in favour of this latter exten- 





Co., M § . Good auction price. 

632. 10in. self-acting double geared sliding, screw-cutting and hand 
surfacing lathe, on 12ft. 6in. bed; 12in. driving plate, 20in. dia- 
meter ; four jawed chuck, strong sliding saddle with compound 
swivel slide rest, having extra long traverse, loose headstock, 2}in. 
leading screw, change wheels, sliding stay, overhead driving and 
strap shifting apparatus; by William Muir and Co., Manchester. 
(ean, Not dear. ] 

634. 8tin.—raised to 9in.—self-acting sliding screw-cutting and 
hand surfacing lathe, on 9ft. 6in. bed, with bridge gap, will admit 
32in, diameter, 2in, leading screw, 7in. and 16in. driving plates, 
rack for hand traverse, following headstock, change wheels, 
sliding stay, overhead driving and strap shifting apparatus. [£46. 
Cheap. 

636. loin stroke geared slotting machine, will admit 3ft. 2in. 
ter, 20in. circular revolving table on compound slides, with 
12in, traverse each way ; self-acting in all motions ; three ded 
cone, polished fiy-wheel, overhead driving gear and strap shifting 
apparatus; by Scriven and Holdsworth, Leeds. [£50. Cheap.] 

638. 7}in.—raised to 8}in.—self-acting surfacing and screw- 
cutting lathe, on 10ft. gap bed, 7in. driving plate, 16in. four-jawed 
chuck, l4in. leadiag screw, back shaft, saddle and compound slide 
rest, following headstock, change wheels, sliding stay, overhead 
driving gear and strap shifting apparatus; by Scriven and Holds- 
worth, Leeds. [£51. Badly used, but ott | 

640. 64in.—raised to 8in. —self-acting, double-geared sliding and 
screw-cutting lathe, on 6ft. bed, 7in. driving plate, 12in. four-jawed 
chuck, sliding saddle and compound rest ; following headstock, 
change wheels, overhead driving and strap shifting apparatus ; by 
Smith and Coventry, Manchester. [£40. Cheap, wants repairs. ] 

642. Double-geared, self-acting vertical drilling machine, 2in. 
spindle, 12in. feed, 24in. circular revolving swing table, will rise 
and fall 18in.; planed base plate, balance relief motion to spindle, 
overhead driving and strap shifting apparatus ; by Wm. Muir and 
Co., Manchester. [£48. Good price. ] 

648. 12in. stroke geared shaping machine, with self-acting 
traversing head, on 6ft. bed, quick return motion, five-speeded 
cone, self acting in vertical and circular motions, conical mandril, 
two adjustable tables, overhead driving and strap shifting appara- 
tus ; by Maclea and March, Leeds, [£85. Fair auction price. | 

650. Parkinson’s patent brass cleaning machine, with 140 
magnets, on revolving spindle drum, circular cleaning brushes, 
conical saa delivery spout, and overhead driving apparatus. 
£12 10s. 

651, lin. self-acting double-geared sliding, surfacing, and screw- 
cutting lathe, on mek bed, 30in. four-jawed chuck, 24in. face- 
plate, strong sliding le and compound slide rest, backshaft for 
sliding and surfacing, following headstock, change wheels, sliding 
stays, overhead driving and strap shifting apparatus; by Scriven 
and Holdsworth, Leeds. [£90.] 

653. Ungeared, self-acting bench drilling machine, 1in. spindle, 
four-speeded cone, rising and falling table 17in. by 14in., to lift 
14in.; will admit 20in, diameter, 7in. feed ; by Scriven and Holds- 
worth, Leeds. [£13.] 

654. Wood ferule compressing hine, for len tube 
joints, Horn’s patent, with fast and loose pulleys. [£4 12s 6d.] 

655. Double-geared pillar radial drilling machine, constructed to 
sweep the entire circle if driven from below, 5ft. radius to end 











of arm, 18in. depth of feed, diameter of spindle 2in., rising and | [£60. 


falling table 3ft, 2in. by 2ft., raised from below by 4in. screw and 
worm and worm wheel; lift of table 24in., self-contained drivin; 
apparatus and fast and loose pulleys, mounted on planed an 
grooved cast iron Sree 5ft. 4in. by 2ft. 8in.; by Scriven 
and Holdsworth, Lecds. [£92 10s. value. } 

machine, to plane 11ft. long by 7ft. 6in. 


656. Powerful planing 
wide and 6ft, high, with two tool boxes on cross; table 11ft, long 





by 5ft. wide, quick return motion, fast and loose pulleys, table 
worked by rack, self-acting in all motions; by Scriven and Holds- 
worth, Leeds, [£310. Full value. Next lot included, ] 

657. Extra side frame with one tool working vertice'ly 5ft. Gin. 
on same, with ratchet feed motion, and adapted to plane the 
vertical faces of articles placed on the table of the preceding 
machine; by Scriven and Holdsworth, Leeds. 

659. 3lin. powerful quadruple-geared self-acting, sliding, and 
surfacing brake lathe, with 8ft. Sin. loose bed, 28in. on face, will 
open out to about 3ft. 10in. width of gap, will admit Sft. diameter 
length over all when samp out about 17ft. 6in., massive sliding 
saddle and strong pillar, compound slide rest, four-jawed face 
plate 6ft. diameter with internal gear at back, following headstock, 
back shaft for sliding and surfacing, five s cones 4in. wide, one 
17in. driving plate, overhead reversing driving pulleys and strap 
shifting apparatus. [£210. Cheap to a user.] 

1. 16in. double-geared, sliding, surfacing, and screw-cuttin 
brake lathe, with massive loose bed, 19ft. long, 2ft. on face ; will 
yy out to about 3ft. lin. width of gap, and admit a diameter of 
4ft. 2in., length over all when opened out about 26ft. Yin., strong 
saddle with compound swivel slide rest, four-jawed chuck plate 
4ft. diameter, with loose steel internal and external dog plates 16in. 
driving plate, five-speed cone, 3hin. diameter, back shaft for sliding 
and surfacing, strong following head with rack and pinion for tra- 
versing, sliding stay, change wheels, overhead driving and strap 
shifting apparatus ; by Smith, Beacock, and Tannett, Leeds. [£250. 
Being nearly new, realised full value. | 

665, 25-ton overhead hand travelling crane, with double. trussed 
pitch pine beams, 15in. by 1din., 46ft. span, cast iron travelling 
ends, four 2}in. truss rods, longitudinal and transverse travelling 
motions worked from crab, about 34ft. of 1jin. chain, with hook, 
treble-geared hoisting crab, with brake, on four travelling wheels, 
barrel llin. diameter, and 2ft. 10}in. long, strong side frames, 
double platform the entire lenoth ; by Scriven and Holdsworth, 
Leeds. To remain on premises until June 24th, 1877. [£110. 
Cheap. ] 

FourtH Day. 

853. 64in. hand lathe, on 5ft. straight bed, four-speeded cones, 
following head, hand rest and two T’s, one driving plate, one face 
plate for wood, everhead driving and strap shifting apparatus; by 
Alexander Mathieson and Son, Glasgow. [£9 5s.] 

854. Horizontal ungeared milling machine, four-speeded cone, 
cra TT rising and falling slide table to move 14in. each way, 
top block, with 4in. diameter dividing revolving head on box stand, 
with tool cupboard in same, overhead driving and strap shifting 
apparatus; by Scriven and Holdsworth, Leeds. [£30. 

55. 104in. self-acting double-geared sliding, surfacing and 
screw-cutting lathe, on 10ft. gap bed, five-speeded cone, 18in. four- 
jawed chuck, strong saddle and compound swivel, slide rest, follow- 
ing head with cross traverse, adjustment for turning taper work, 
73in. driving plate, 28in. face plate, change wheels. overhead 
driving and strap shifting apparatus; by Scriven and Holdsworth, 
Leeds. [£82 10s.] 

856. Vertical ungeared drilling machine, four-speeded cone, 1jin. 
spindle, 6in. feed, will admit 18in. diameter, table 17in. by 14in., 
rises and falls 24in. by rack and pinion, to drive by hand or power, 
overhead driving and strap shifting apparatus ; by Alex. Mathieson 
and Son, Glasgow. [£13 10s.] 

858. Gin. self-acting double-geared, sliding, screw-cutting and 
hand surfacing lathe, on 5ft. 6in. bed, four-speeded cone, following 
head, saddle and compound swivel slide rest, 12in. face plate, 12in. 
four-jawed chuck, 6in. driving plate, change wheels, sliding stay, 
overhead driving and strap shifting apparatus ; by Smith, Beacock, 
and Tannett. [£32. 

859. 74in. hand lathe, on 4ft. straight bed, four-speeded cone, 
following headstock, swivel hand rest and two T’s, catch plate 
and brass chuck, overhead driving and strap-shifting apparatus, by 
Scriven and Holdsworth. [£10 10s. 

860. 74in. hand lathe, on 4ft. straight bed, four-speeded cone, 
following headstock, swivel hand rest and T, one catch plate, 
overhead driving and strap-shifting apparatus, by Scriven and 
Holdsworth. [£10.] 

861. 7}in. hand lathe, on 4ft. straight bed, four-speeded cone, 
following headstock, swivel hand rest and two T’s, one catch plate, 
overhead driving and strap-shifting apparatus, by Scriven and 
Holdsworth. [£10 10s 

862. 74in. hand lathe, on 4ft. straight bed, four-speeded cone, 
compound slide rest with long traverse, hand rest and T, 10in. 
face plate, brass chuck, loose headstock, overhead driving and 
strap-shifting apparatus, by Scriven and Holdsworth. [£13 10s.] 

863. 7}in. hand lathe, on 6ft. straight bed, three-speeded cone, 
following headstock, hand rest and T, overhead driving and strap- 
shifting apparatus. [£9 10s.] 

864. 6hin. hand lathe, on 5ft. straight bed, four-speeded cone, 
following headstock, compound hand slide rest with long traverse, 
hand rest and T, catch plate, brass chuck, overhead driving and 
a apparatus, by Alex. Mathieson and Son, Glasgow. 
£15. 


865. 5}in. hand lathe, on 5ft. straight bed, four-speeded cone, 
following headstock, hand rest and T, catch plate, brass chuck, 
overhead driving and strap-shifting apparatus. [£6 10s.] 

866. Pair of buffing wheels, 3ft. diameter by 3jin. wide, fast and 
loose pulleys, 9in. by 2}in., two pedestals, and two iron frames. 
[£1 15s.] 

Saw MILL 

867. Large size moulding iron grinder, having trough 3ft. Yin. 
long, with six shaped stones, 14}in. diameter, 24in. to 34in. thick, 
on spindle, six brass taps fixed in water trough, fast and loose 
pulleys, 12in. by 3in., by Powis and James, London. [£7. Cheap.] 

869. Powerful plank planing and moulding machine, with top 
and bottom revolving cutter heads and two side ditto, also fitted 
with plane iron for finishing face side of boards, will plane planks 
l4in. wide, and admit up to 9in. thick, self-acting feed motions, 
pressure rollers ard levers, on massive iron frame work, by Powis, 
James, and Co., London. [£155. Low price.] 

873. Self-acting circular saw bench, with planed table, 6ft. by 
3ft., will admit a saw 48in. diameter, self-acting adjustable drag 
feed motion, with rope and barrel, adjustable movable fence, roll 
carriers attached at each end, travelling carrying frames and rails, 
fast and loose pulleys, and strap-shifting apparatus, by Powis, 
James, and Co., London. 5 

878. Universal saw sharpening and gulletting machine, with 
adjustable top slide, carrying swivel, base, and horseshoe swin, 
frame for emery wheel and spindle, with balance weight lever an 
chain, adjustable swivel cross slide with vice jaws 2ft. 10in. jong, 
for holding straight saws, and extra swing frame for holding cir- 
cular saws up to 54in. diameter, driving and compensating pulleys, 
fast and loose pulleys, countershaft and belt shifter, by Powis, 
James, and Co. [£15. Very cheap.] 

880. Vertical timber or log frame, will admit timber 2ft. 10in. 
by 2ft. 10in., patent silent self-acting friction feed motion, strong 
pressing roller adjustable by rack and pawl, with lever and weight; 
saw frame driven from below, cast iron travelling bed 63ft. 4in. 
long, fitted with rack and pinion and running in; 72 rollers 3in, 
diameter, carried in cast iron chairs placed 3ft. apart and 
extend a length of 105ft.; adjustable clip gear at end of frame to 
grasp and haul baulk to be cut; width of travelling bed 5ft. 2in. 
[£215. Full value. ] 

890. 104in. sliding, surfacing, and screw-cutting lathe, on 10ft. 

p bed, four speeded cone, compound slide rest, one face 

late 12in. diameter, one 24in. four-jawed chuck, change wheels, 
‘ollowing headstock, overhead driving and strap shifting apparatus, 
. Good auction price. ] 

892. Sin. self-acting double-geared sliding, surfacing, and screw- 
cutting lathe, on 8ft. gap , four cones, compound slide 


rest, two face plates 74in. and 20in. in diameter, one 18in, diameter 
four-jawed chuck, following headstock, change wheels, overhead 
driving and strap shifting apparatus ; by Scriven and Holdsworth, 
Leeds. [£50. 


893A. 14in. self-acting double-geared sliding and surfacing lathe 
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on 18ft. bed, compound slide rest, back shaft for sliding and 
surfacing, following headstock, one 10in. face plate and one ditto 
24in. diameter, overhead driving and strap shifting apparatus. 
[£57 10s.] 

999. Pair of inverted cylinder high-pressure direct-acting steam 
engines; cylinder, 12in. diameter 20in. stroke ; solid wrought iron 
double-throw crank shaft, 4}in. diameter, projecting 12in. on one 
side and 3ft. on the other side of main bearings; fly wheel, with 
turned rim, 5ft. 6in. diameter, 9in. on face. The whole mounted 
on massive cast iron foundation plate 9ft. by 6ft. din. by 16}in. 
deep, with circular hole ‘n same suited for receiving a vertical 
boiler for working the engines. Exhaust and steam pipes as 
marked, two pumps, brass valves and valve boxes, copper feed 
pipes, governors, throttle and stop valves. [£105. Very cheap to 
a user. 

900. 10in. double-geared self-acting sliding and surfacing lathe, 
on 11ft. bed, with bridge gap, four speed cones, compound slide 
rest, one driving plate, one 12in. face plate, 5in. bell chuck, change 
wheels, back shaft entire length, following headstock adapted for 
——y J taper work, overhead driving and strap shifting apparatus. 


901. Vertical boring and facing machine, with sliding table ; 
will admit an article 2ft. 10in. diameter, 2ft. Sin. high ; diameter 
of spindles, 5in., driven from four-speed rope pulleys through 
triplicate gearing and pair of bevel wheels ; traverse of base plate, 
2ft.; depth of feed, 2ft. 2in.; adjustable steady guide to hold boring 
spindle at its lower end ; traverse of self-acting facing slide, 9in., 
adapted to face a diameter of 2ft. 10in.; overhead driving gear and 
rope tightening apparatus, fast and loose pulleys, and strap shift- 
ing gear. Very cheap, but antiquated. ]} 

904. Powerful treble-geared horizontal boring machine, having 
the boring spindle and apparatus carried on a sliding saddle, which 
rises and falls on a strong vertical standard, mounted on a massive 
foundation bed 9ft. Gin. long, 3ft. Gin. wide, with rack traverse ; 

i 3fin. diameter, with 2ft. Gin. self-acting feed, adjustable 
vertically 5ft., and horizontally 6ft. 6in.; overhead driving and 


strap shifting apparatus; by T. Shanks and Co., Johnstone. 
[£185. Excellent price. ] 


908. Self-acting planing machine, to plane 8ft. by 3ft. Sin. by 
3ft. high, driven by rack, fitted by two tool boxes on cross slide, 
self-acting in all motions, quick return, fast and loose pulleys ; by 
Scriven and Holdsworth, Leeds. [£150. Good price.] 

909. 25-ton overhead hand travelling crane, with double-trussed 
pitch pine beams 18in. by 18in.; 46ft. span, cast iron travelling 
ends, four 2in, truss rods, longitudinal and transverse motions, 
worked from travelling crab ; about 32ft. of 1jin. chain with strong 
hook ; treble-geared hoisting crab with brake, on four travelling 
wheels; worm barrel l4in. diameter, by 3ft. long ; heavy cast iron 
frames, double platform the entire length ; by Oswald and Co. 
[£165.] 

Firta Day. 
TooLs. 

1073. Geared screwing machine, with 2fin. hollow spindle, four 
die sliding head, double-jaw adjustable bolt holder, on bed 6ft. 
long, with extra sliding head, having Smith and Coventry’s patent 
eccentric movement, dies from gin. to 14in. diameter, and quan- 

ity of holders, overhead driving and strap shifting apparatus; by 
Fairburn and Co., Leeds. [£50.] 

1074. Shin. self-acting gliding and surfacing lathe, on 6ft. bed, 
Qin. face plate, saddle, following headstock, back shaft for sliding 
and surfacing, overhead driving and strap shifting apparatus, 
without slide rest. [£18. Very cheap; needs sonal) 

1076. Two 13in. ungeared hand lathes, with six speeded cunes, 
hand rests and T's, loose headstocks ; mounted on one massive bed 
16ft. long, 18in. wide on face and 12in. deep; two face plates, 
each 16in. diameter; two sets overhead driving and strap shifting 
apparatus; by W. Collier and Co., Manchester. [£27. Cheap.] 

1079. 18in. stroke, powerfully geared self-acting shaping machine, 
with traversing head, quick return motion, on massive bed, 9ft. 3in. 
long ; four speeded cone, quadrant tool head, self-acting in hori- 
zontal, vertical and circular motions, large conical mandril, two 
adjustable tables with rack traverse, overhead driving and stra 
shifting apparatus ; by Maclea and March, Leeds. [£120. Excel- 
lent machine, and cheap to a user. ] 

1082. 16in. powerful double-geared self-acting, sliding and surfac- 
ing lathe, on 16ft. bed, 23in. wide on face; massive headstock, with 
five speeded cone 34in. wide and strong gearing ljin. pitch by 3jin. 
face; 12in. face plate, and one 15}in. ditto; one 2ft. 6in. four-jawed 
chuck, sliding saddle and compound slide rest, back shaft for 
sliding and surfacing, following headstock, sliding stay, overhead 
driving and strap-shifting apparatus, by Maclea and March, Leeds. 
[£125. Low figure; very fair tool. ] 

1083. 9in. double-geared, self-acting sliding, surfacing, and screw- 
cutting lathe, on 14ft. 6in. gap bed; four speeded cones, compound 
slide-rest, three face plates, 16in. four-jawed chuck, change wheels, 
following headstock, adapted for sliding taper, overhead driving and 
strap-shifting apparatus, by Jubb, Dawson, and Wood. [£62.] 

1085. 14in. self-acting, double-geared sliding, surfacing, and 
screw-cutting lathe, with back shaft, five speeded cones 3in. wide, 
12ft. gap bed, gap 20in, wide, will admit 15in. in front of face plate 
and 5ft. diameter; face plate 2ft. diameter, and one ditto 2ft. 8in.; 
following headstock, compound swivel slide rest on pillar, leading 
screw, change wheels, extra packing pieces for geared headstock 
and slide rest to enable this lathe to bore a wheel 6ft. diameter; 
overhead driving and strap-shifting apparatus, by Maclea and 
March Leeds. [£114. Not dear.] 

1087. Sellars’ patent 4in. tapping and screwing machine, four 
speeded cones 4in. wide, with overhead driving and strap-shifting 
apparatus; with thirty-two taps, seven pairs of dies and sockets, as 
follows—Whitworth’s standard—taps lin. to 4in., seven sets of 
dies 1}in. to 3in., thirteen fine thread taps 14in. to 4in., and seven 
master taps, by Sharp, Stewart, and Co. [£165. Splendid tool.] 

1088. Powerful double-geared radial drilling ean. 6ft. Yin. 
radius to end of arm, will admit 5ft. in height underneath the drill 
spindle; rising and falling arm to lift and lower 2ft., by hand or 
power; spindle 2}in. diameter, with self-acting feed 12in. deep; 
geared sliding head, four speeded driving cones 3in. wide, overhead 
—— and strap-shifting apparatus, by Maclea and March, Leeds. 


5. 

1091. Powerful horizontal boring mill, to admit articles 8ft. Gin, 
diameter and 6ft. Gin. in length, driven by strong worm and worm 
wheel 6ft. diameter, five speeded cones for 44in. belt, cast iron 
foundation bed 15ft. long, 5ft. 9in. wide, carrying two A frames 
with bushes for boring bar; 4ft, 3in. height of centres, fitted with 
self-acting boring bar 9in. diameter, 12ft. long, with leading screw 
and sliding head; a pair of self-acting facing brackets to clip over 
boring bar and work independently of each other; each slide fitted 
with two tool-holding heads, length of feed traverse 2ft. on each 
bracket, overhead driving and strap-shifting apparatus. [£95. 
Very low price. ] 

1094. Horizontal boring machine, to bore up to 2ft. 2in. diameter, 
on oe iron bed, 12ft. long, 3ft. wide, and massive table, 8ft, 
by 3ft. by 2ft. Gin. high, fixed to same, boring bar 44in. diameter, 
in strong framework, fitted with worm wheel 2ft. Gin. diameter, 
driven by worm and four-speeded cone for 3in. belt, self-acting 
2ft. Gin. feed, adjustable stay to affix to table, overhead driving 
and strap shifting apparatus. [£63. Very low price. ] 

1095. Boring bars to suit the preceding machine, with slots for 
cutters, [10s. per cwt.] 

1096. Double-geared self-acting pillar radial drilling machine, 
will swing the entire circle, 6ft. 9in. radius to end of arm, to raise 
and lower 3ft. Gin. by power, depth of feed 12in., will admit 8ft. 
underneath spindle, 2}in. spindle, main pillar 14in. diameter, 
mounted and cast iron foundation block, Bre. Gin. by 3ft. 6in. by 
2ft. high ; by Scriven and Holdsworth. [£152 10s. Excellent price. ] 

1100. 10in. og sliding, surfacing, and screw-cutting 
lathe, on gap bed 10ft. long, ag oO agri ag chuck, 12in. driving 

? 


sliding stay, overhead drivi f and strap shifting apparatus; by 
Jubb, Dawson, and Wood. [£74.] 

1102, 17in. double-geared self-acting sliding, surfacing, and screw- 
cutting lathe, 18ft. gap bed, sliding saddle and compound 
swivel slide rest, 2hin. leading screw, back shaft for sliding and 
surfacing, 36in. four-jawed chuck with steel internal and external 
dogs, 16in. face plate, sliding stay, change wheels, overhead driving 
and strap shifting apparatus; by Smith, Beacock, and Tannett, 
Leeds, 1872. [£220. Good price. ] 

1104, Very powerful wall planing machine, will plane 16ft. high 
by 18ft. long, having two massive independent vertical slides with 
self-acting, vertical, horizonial, and transverse motions, worked 
from din, square threaded screws; each slide carrying two sliding 
saddles and tool rests. Self-acting, reversing and quick return 
motions, massive iron wall fixing and driving apparatus, massive 

laned bed plate in front of machine 21ft. 9in. long by 6ft. wide 

os Yin, deep, double set of fast and loose pulleys, with belt shift- 
ing apparatus. Total space occupied by the machine, 33ft. by 
11ft. 3in. wide by 20ft. high; by T. Shanks and Co., Johngtone. 
[£500. Very cheap to a user, but very light tool.] 

1110. 50-ton overhead steam travelling crane, with double trussed 
pitch pine beams 18in. by 18in., 35ft. Gin. span, cast iron travelling 
ends, four 2in. truss rods. The steam machinery fixed at one end 
of crane comprises vertical boiler, 3ft. Gin. diameter by 7ft. Gin. 
high, with internal fire-box and cross tubes, mountings and fittings ; 
two cylinders 6in. diameter by 10in. stroke, hoisting crab very 
pom geared, fitted with brake and lete arr ts 

0 





r hoisting, lowering, and travelling, transversely or longi- 
tudinally ; wrought iron travelling carriage on four wheels, 2ft. Gin. 
diameter, two single chain sheaves, over which the hoisting chain 
passes to the massive 22in. sheave bottom block, about 130ft. of 
1,;in. hoisting chain, winch barrel 12in. diameter by 3ft. 4in. long, 
platform the entire length and hand rail; by H. and J. Ellis, 
Manchester. [£250. Very cheap.] 








INSTITUTION OF CIVIL ENGINEERS. 

At the twenty-first and twenty-second ordinary meetings, held 
on Tuesdays, the 8th and 15th of May, Mr. George Robert Stephen- 
son, president, in the chair, a paper by Sir G. W. Armstrong, C.B., 
F.R.S., V.-P. Inst. C.E., ‘‘On the History of the Modern Deve- 
lopment of Water-Pressure Machinery,” was read. 

The author's attention was first called to the subject of water- 

ressure as a motive power, by noticing the waste of power ex- 
hibited by mountain rills in the Craven district of Yorkshire. He 
was thus led to devise a water-pressure engine, which combined the 
use of pistons with the continuous rotation of a water-wheel. A 
large working model of this wheel was tried in 1839, by connecting 
it with the street water pipes in Newcastle, when it gave a high 
coefficient of effect. About the same time he pointed out that a 
stream of rapid descent might generally be conveyed in a nearly 
level cut along one of its banks, until it attained a great elevation 
above the valley, and until a point was reached where the fall 
could be rendered available by a pipe of moderate length. Also, 
that there were many precipitous streams which were capable of 
furnishing a surprising amount of power, especially if combined 
with flood-water reservoirs to equalise the supply. He likewise 
argued that the water supplied to towns for domestic purposes 
could in many cases be advantageously employed for working all 
kinds of machines. He showed that it would be more economical 
to use water for the cranage of a given weight of merchandise than 
hand labour, and that it would result in greater expedition. The 
principle, too, was enunciated that when water was lifted by a 
pumping engine it became the recipient of the power exerted in 
raising it, and that if the same water were used as a motive power 
in descending to its original level, it would render back the power 
conferred upon it by the engine; so that the power of the pumping 
engine might be transmitted to a distance and be distributed in 
large or small quantities as required. A crane was then designed in 
which the lifting was performed by a single stroke of the piston, 
multiplied by folding the chain over sheaves in the inverted order 
of pulley tackle, the slewing motion of the jib being effected by a 
separate cylinder, the piston of which was attached to a rack work- 
ing into a circle of teeth at the base of the crane. By a suitable 
valve the water was admitted into the lifting cylinder, when the 
weight on the chain was to be raised, and suffered to escape when 
the weight was to be lowered. To avoid dangerous jerks by the 
sudden closing of the outlet when the weight was being rapidly 
lowered, a small clack valve was applied, opening upwards against 
the pressure in the supply pipe, so as to permit the pent-up water 
in the cylinder to be pressed back in the supply pipe, whenever 
the compression in the cylinder exceeded the pressure of the 
water in the pipe. The slewing cylinder was also fitted with an 
appropriate valve for admitting the water to either side of the 
piston, while it allowed an escape from the opposite side. Relief 
valves were likewise applied at each end of the slewing cylinder, 
to save the machinery from being broken or strained by the 
momentum of the jib when the regulating valve was suddenly 
closed. In 1846 a crane on this principle was erected at New- 
castle, and speedily attracted the attentiun of engineers. The 
late Mr. Jesse Hartley was induced to order cranes and hoists 
for a portion of the Albert Dock, Liverpool, to be worked by the 
pressure from the town water-pipes. These machines, when first 
erected, answered perfectly; but the pressure of water soon became 
so variable that the extension of the system was considerably 
checked, until the alternative method of employing a steam engine 
to generate the pressure was introduced. Hydraulic cranes for 
railway stations were first adopted in 1848 by Mr. Harrison, past 
president Inst. C.E. 

Up to 1849, all the cranes and hoists which had been erected 
derived their power from town reservoirs; but about that time 
the author substituted an air vessel for an elevated tank. In 
1849, the late Mr. Rendel consulted the author as to em- 
ploying hydraulic pressure at the Grimsby Docks, not only for 
working cranes, but for opening and closing the dock gates and 
sluices. To obtain the necessary pressure a tower 200ft. in 
height was erected, to carry a reservoir, into which water was 
pumped by a steam engine. The machinery came into operation 
in 1851. In 1850, Mr. Fowler, past president Inst. C.E., decided 
to apply hydraulic pressure for the cranes in the goods sheds 
of the New Holland Ferry station, and also for raising and 
lowering two platforms to communicate between the railway and 
a floating landing-stage on the river. As local conditions prevented 
the erection of a water-tower, the author was led to the idea of the 
present accumulator. 

Until 1849, the author had met with no opportunity of realis- 
ing his original idea of utilising mountain rills; but he was then 
consulted by Mr. Sopwith, M. Inst. C.E., as to substituting water- 
pressure engines for overshot water-wheels at Allenheads, The 
water was collected in reservoirs at elevations of 200ft., and all the 
purposes to be served required rotative motion. Reciprocating 
engines were, for various reasons, adopted. Each engine had two 
cylinders placed at an angle of 90 deg. to each other, and working 
from the same crank pin. Balanced cylindrical valves were used, 
and the passages were large, to keep down the velocity of the 
water. Relief valves were applied to prevent shock at the end of 
the stroke. An extension of hydraulic machinery, involving 
wed use of accumulators, was made later in the vicinity of Allen- 

eads, 

In 1851 the late Mr. Brunel proposed the application of 
hydraulic pressure to turntables, traversers, and hauling capstans, 
and an extensive plant of such machinery was erected at the 
Paddington station of the Great Western Railway. By the end 
of 1851 the principle of transmitting and distributing the power of 
a steam engine through the medium of water stored in an accumu- 
lator had — thoroughly established. The original idea of 
utilising mountain torrents, which was the progenitor of the 
accumulator system, had only been partially realised ; but although 
the des and rapids in many unfrequented districts were still 
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generally neglected as sources of motive power, end might continue 


to be so while coal was plentiful and mountain valleys remained 
difficult of access, yet it could hardly be doubted that the descent 
of water from elevated land was destined at some future day to 
become an important source of motive power. he trans- 
mission of the power might be facilitated by employin 
the prime moving column to pump water into accumulators, an 
by conveying the highly-pressed waters in a comparatively small 
pipe to situations where its value would be appreciated. The 
engine required would be a mere intensifier of pressure, and would 
be of the simplest description, consisting mainly of a press ram 
and a pump ram, in direct connection with each other, and havin 
their areas proportioned to the acting pressure on the one side an 
the resisting pressure on the other, Even falls of small height, 
sufficient only for water-wheels and turbines, could be employed 
for giving a high pressure to water for the purpose of transmission, 
and this had actually been done near Allenheads, and it had 
lately been proposed to utilise in a similar manner the first 
cataracts of the Nile. 

The author then proceeded to describe the various forms of 
water pressure machines which had come into uso under the heads 
of hydraulic engines, hydraulic cranes, movable cranes, movable 
jiggers, hydraulic hoists, coal discharging apparatus, coal loading 
machinery, hydraulic machines for docking ships, sluice machines, 
swing-bridge machinery, drawbridge machinery, hydraulic applica- 
tions to gunnery, and corn warehousing machinery. He explained 
the modifications and improvements which had been progressively 
made, and showed the state of development at which water 
pressure machinery had arrived, 
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145. Improved apparatus for Lyvectine Fiurps into steam boilers, which 
improvements are also applicable for other purposes, William Hart and 
George Hart, Manchester. — 11th January, 1877. 

953. Improvements in and connected with machines for Finisnina 
Printed Sueets of Parer, James Morris, Liverpool.—9th March, 1877. 

982. Improvements in Horse-cears or Horse-powers, William Newzam 
Nicholson, Trent Ironworks, Newark, Nottinghamshire, and James 
Kennan, Dublin, Ireland.—12th March, 1877. 

1087. Improvements in the preparation of Driving Banps or Betts, 
which improvements are also applicable to the preparation and treat- 
ment of fibrous or textile Geaserinla, woven fabrics, and cordage, William 
Abbott, Queen Victoria-street, London.—-17th March, 1877. 

1221. Improvements in VenTILatTiNnG, in Heatinc and Coote Arr, and 
ConsumMinG Smoke and Gases, and in apparatus employed therein, 
Alfred Bult Verrier and Albert Edward Banister, Bridport, Dorsetshire. 
—28th March, 1877. 

1289. Improvements in Grain-potisnine Macuinery, Carl Pieper, 
Dresden, Saxony.—A communication from Emil Menz, Connewitz, 
Saxony.—3rd April, 1877. 

1417. Improvements in GuLoves, and in fasteners for gloves, belts, neck- 
ties, and other like articles, Louis Stean, East-road, London, and George 
Slater, City-road, London. 

1419. Improvements applicable to machinery for LerreR-PRESS PRINTING, 
William James Ingram, Strand, London.—11th April, 1877. 

1437. An improvement in Neckties, Andrew Taylor, Foster-lane, Cheap- 
side, London.—12th April, 1877. 

1470. Improvements connected with Gas Enatyes, Charles Linford, Abbey 
Ironworks, Leicester.—l4th April, 1877. 

1478, Improvements in Steam Enornes for tramway cars and similar 
vehicles, Robert Hedley, Wharf-road, Cubitt Town, Isle of Dogs, Poplar, 
London. 

1491. Improvements in machinery or apparatus for CrusHinc Ores and 
for other like purposes, George Hicks Harris, White Rock, Cornwall, 
and William Rounswell, Polmorla, Cornwall. —16th April, 1877. 

1501. An improved apparatus for Dererminine Disrances, George Ander- 
son Vetch, Edinburgh, Midlothian, N.B. 

1509. Certain improvements in the manufacture of Weavine and SEwinc 
Fasrics, Joseph Dabert, St. Denis, France.—18th April, 1877. 

1556. New process of preparing Caustic ALKALIEs and Preparations of 
Atumina, William Lloyd Wise, Chandos-chambers, Adelphi, London.— 
A communication from F. Loewig, Goldschmieden, near Deutschlissa, 
Silesia, and Gustav Loewig, Dresden, Saxony.—.20th April, 1877. 

1560. Improvements in the production of Cotourep PuorocraPus, Gerard 
Wenzeslaus von Nawrocki, Koch Strasse, Berlin.—A communication 
from Gustav Schneider, Berlin, Germany.—2lst April, 1877. 

1574. Improved Avromatic Firk-EXTINGUISHER, Charles Adolphus Henry 
Jonas, Clapham, Surrey.—A communication from Hiram 8. Maxim, 
New York, U.S. 

1576. Anew or improved Mrxinc, Kneapine, and Breatine MACHINE, 
Walter Hayes Chambers, Glasgow, Lanarkshire, N.B. 

1578. Improvements in CoaL-o1. Stoves, Charles Rennick, Queen 
ee London.—A communication from John A. Frey, New 

ork, U.S. 

1580. Improvements in Pencti-cases, pen-holders, toothpicks, and other 
similar articles, such improvements being also applicable to necklets 
and bracelets, Albert Barker, New Bond-street, London. 

1582. An improved CLora PLaitine or Fiutine Macuiye, William Robert 
Lake, Southampton-buildings, London.—A communication from Corne- 
lius Morgan Meserole, New Fork, U.S. 

1584. Improvements in apparatus for DritLinc, GRINDING, or OBSCURING 
and OgnaMentine Giass or other hard substances, parts of which 
improvements are also applicable to other purposes for which a blast of 
air is required, or for exhausting gases or aériform fluids, Jeremiah 
Eugtne Mathewson, Gray’s-inn-road, London.—23rd April, 1877. 

1586. Improvements in Umpretia and SunsHape Hanpies and STIcks, 
George Bone, Southwark-street, Surrey. 

1590. Improvements in Fire-anms, James Dalziel Dougall, St. James’s- 
street, Piccadilly, London. 

1592. Improvements in apparatus for Recutatine the Surriy of Gas to 
gas-burners for street lamps and other purposes, John Newton, Long- 
port, Stoke-upon-Trent, Staffordshire. 

1594. An improved machine for Havutine Fisnine Nets, the same bein 
applicable for other purposes, Alexander Hendry and William Marshall, 
Buckie, Banftshire, N.B. 

1596. Improvements in Brake Apparatus for railway and other vehicles, 
William Merrick, Argyle-road, Garston, Lancashire, and William Henry 
Halliwell, Palmerston-road, Garston, Lancashire. 

1598. An improved watchman’s Evecraic TeLu-TaALe and FiRe-ALARM, 
William John Hancock and Stephen Mitchell Yeates, Dublin, Ireland. 
1600. Improvements in Biinp Ro.uers, Gerard Wenzeslaus von Nawrocki, 
Berlin, Germany.—A communication from Gustav Koblinsky, Berlin, 

Germany.—24th April, 1877. 

1602. Improvements in TeLeorapuic Discs or SIGNALLING APPARATUS, 
Alexander Browne, Southampton-buildings, London.— A communica- 
tion from Ursin Juston, Paris. 

1604. Improvements in Locks and Latcues, and in the means of adjust- 
ing and fixing knobs or handles on the spindles, Charles George Virgo, 
Bradford, Yorkshire, and Benjamin Hammond Richardson, Leeds, 
Yorkshire. 

1605. An improved Fastener for attaching samples to cards, also appli- 
cable for other purposes, Hector Auguste Dufrené, South-street, Fins- 
bury, London.—A communication from M. Grélitre, Rue St. Pont, 
Périgueux, France. 

1610. Improvements in apparatus for administering MepicaTxp Batus, 
Jean Joseph Louis Bremond, Paris. 

1614. Improvements in Fasreninos for attaching and suspending papers, 
cards, and the like, George Paul Talamon, Grove Lodge, Fulham Palace, 
London.—A communication from Manuel Leopold Jonas Lavater, Rue 
Montholon, Paris. 

1616. An improved method of Frepinc Steam Borcers with Water, in 
part applicable for raising water for other purposes, John Clark, 

Kensington, London. 

1620. An improved apparatus for Inpicatina and ReorstTertnc the 
Vetocity of and Measurino the Distances TraveLtep by RarLway 
Trains, William Robert Lake, Southampton-buildings, London.—A 
communication from Georg Gibel, Darmstadt, Germany. 

1622. Improvements in and machinery for ScrEENING Lime in the manu- 
facture of bleaching powder, Noah Greening and John Greening, 
Warrington, Lancashire. 

1623. Improvements for BREECH-LOADING SMALL-ARMS, William Wellington 
Greener, St. Mary’s Works, Birmingham.—25th April, 1877. 

1626. Improvements in apparatus for GoverniNo or otherwise ACTING on 
the Fiow or Pressure of ILLUMINATING and other Gass or VAPOURS, 
and in _ relating to the testing of gas and gas apparatus, David 
Bruce Peebles, Edinburgh, Midlothian, N.B. 

1628. Improvements in apparat us for Screentnc Coat and other matters 
or subst. , partly applicable to steam generator and other furnaces, 
James Landless, Nelson, Lancashire. 

1636. Improvements in Bicycies and other Ve.ocirepes, John Baker, 
Strand, London. 








1638. Improvements in the construction of Bicycies, Charles Groom, 
Liquorpond-street, Gray’s-inn-road, London, 
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and relating to CuemicaL Teveorapus, William 

10. lapeownen th pton-b ildi gs, London. — A communication 

from Charles Adams Randall and Theodore Marshall Foote, New York, 
S.—26th April, 1877. 

an taproranats in Lamps for the burning of paraffine and other oils, 
Frederick Charles M ‘Queen, Longfield Villa, Uxbridge-road, Shepherd's 
Bush, Middlesex. 

1644. Improvements in apparatus 
Samuel Cutler, Millwall, London. 

1646. Improvements in apparatus or means for AScERTAINING and 
InpicaTine the Lever or Depra of Water or any Liquip in the Houps 
of Suips, and in other vessels or receptacles, Robert Rayne and Robert 
Charlton, Newcastle-on-Tyne. 

1648. Improvements in machinery or apparatus for DyEINs and CoLour- 
1nG Fett, 81Lx, and other textile or porous fabrics, George Cantrell 
Gibbs, Brentford, Middlesex. 

1650. Improvements fn machinery or apparatus for SpinnisG WOOLLEN or 
other Fisrovs SunsTances, William Whiteley, Lockwood, near Hudders- 
field, Yorkshire. 

1652. Improvements [applicable to Hypraviic Lirrs for the purpose of 
economising power in working such lifts, James Leonard Plimpton, 
Bedford-place, London. — A communication from Henry Richards 
Plimpton, Boston, U.8.—27th April, 1877. 

1659. Improv ts} in hinery or apparatus for Srisnina and 
Dovsuinc Corron and other fibrous materials, Thomas Coulthard, 
Preston, Lancashire.—28th April, 1877. 

1701. Improvements in the construction of BurLpiNGs, structures, and 
articles of various kinds, and in machinery, apparatus, processes, 
cements, and materials employed for this purpose, Edwin Robbins, 
Latchmere-road, Battersea,—2nd May, 1877. __ 

1715. Certain improvements in Castors for Furniture, Albert Fenton 
and Thomas Dowler Green, Birmingham. y ; 

1719. Improvements in MovaBLe Bearinos for} travelling cranes and 
other purposes, William Holmes, Sheffield. 

1721, Improvements in machinery for CRUSHING and DISINTEGRATING 
MINERALS, such as coal, lead, and copper ores, and other similar sub- 
stances, Matthew Coulson and William Henderson, Spennymoor, 
Durham. 

1725. An improved method of and appliances for Traminc Hops and 
other climbing plants, Edward Hales Wilkie, Ramsgate, Kent, 

1729. Animproved Tension Device for Rotter Biinp Corps, Samuel 
Guinery, Camden Town, London. " 

1731, Impr ts in hinery to be used in the manufacture of 
Marcuers, Sworps, Cane and other Knives, BAYONETS, and other 
articles, William Henry Atkins, Birmingham.—3rd May, 1877. 

1783. Improvements in Furnaces for the production of sulphate of soda 
or potash, applicable also to other purposes, Edmund Knowles Mus- 
pratt, Widnes, Lancashire, 

1735. Improvements in Ramway SicNnaLs, Harry Robert Kempe, 
St. James’ Rectory, Piccadilly, London. 

1737. Improvements in Cot.ectors for agricultural purposes, Henry 
Lander, Shaftesbury-road, Mere, Wiltshire. 

1739. An improved Appinc Macutne, John Edward Waller, Montpelier- 
square, London. 

1741. An improved instrument comprising a Pen, Pencit, KNIFE-BLADE, 
and InplA-RUBBER Eraser, William Robert Lake, Southampton- 
buildings, London.—A communication from Sidney C. Thompson, New 
York, U.S. 

1743. Improvements in tke manufacture of Armour for ships and forts, 
Sir Joseph Whitworth, Manchester.—4th May, 1877. 

1747. Improvements in constructing Omnrsuses, TRAM Cars, and other 
similar vehicles with a view to registering the number of passengers 
conveyed and the distance travelled by them, and in the apparatus 
therefor, Richard Paley Gardner, St. John’s-wood, London. 

1749. Improvements in Looms for Weavine, David Skirving and Samuel 
Ayland, Moston, Lancashire. 


used in the Purirication of Gas, 
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Complete Specifications. 


1807. Improvements in machines used for Wrxpinc, Dovstine, and 
Twistine TextiLe or Fisrovs Yarns or THREADS on to Bosstys, 
Spoois, Cops, or Rees, Edward Whalley and James Horrocks, Man- 
chester.—9th May, 1877. 

1814. Improvements in apparatus for the Purtricatron of Gas, Thomas 
Nesham Kirkham, Abingdon-street, Westminster, David Hullett, High 
Holborn, London, and Samuel Chandler, sen., and Josiah Chandler, 
Newington-causeway, Surrey.—10th May, 1877. 

1830. A Butron-note ATracuMent for Sewtna Macuines, George 

erick Redfern, South-street, Finsbury, London.—A communica- 
tion from William Randel, John William Cipperly, John Calvin Cole, 
and Theodore Edwin Haslehurst, Troy, Rensselaer, New York, U.8.— 
10th May, 1877. 

1838. Improvements in Gun and Ririe CLeaninc Toots, appliances, and 
compositions, and in cases for carrying the same, William Phillips 
Thompson, Lord-street, Liverpool —A communication from Bern Lum 
Budd, New York, U.S.—11th May, 1877. 

1865. Improvements in Woop-scrEws, and in the method of forming the 
threads on the same, Edwin Gorham Angell, Southampton-buildings, 
London.—A communication from Hayward A. Harvey, Orange, New 
Jersey. U.S.—12th May, 1877. 

1896. Improvements in the manufacture of MeTaLLic CARTRIDGE SHELLS, 


218, Stop VALvEs, Henry Law, Adelphi, London. 

221, ConcreTe BuitpinG, Frederick George Jordon, Newmarket.—17th 
January, 1877. n 

237, Curative for Eves, Félicité No’mi Thurel, South-street, Finsbury. 
—18th January, 1877. 

246. SpreapING Manure, &c., Herbert John Haddan, Westminster.—A 

ication from Al dre Gandrille. 

247. CarTrinces, &c., Alfred George Speight, City-road, London. 

248. WHIPHOLDERS, &c., William Davis, Birmingham, 

255. SHOVELS, &c., James Palmer, Stourbridge. 

257. Currine Our ArtacumeEnts, &c., Moritz Lob, Berlin. —19th January, 
1877 





263. Puriryinc Town Sewace, Jules Houzeau, Eugene Devediex, and 
Jonathan Holden, Reims, France. 

271. Sewine Macuines, John Keats, Wood Green, London.—A communi- 
cation from George Greenwood. 

272. Puriryine Gas, Roger William Wallace, Battersea, Surrey, and Carl 
Friedrich Claus, Great 8t. Helens, London.—20th January, 1877. 

282. Pots, Alfred Vincent Newton, Chancery-lane, London.—A communi- 
cation from John Cromwell... 22nd January, 1877. 

292. BREECH-LOADING SMALL-ARMs, Charles Osborne Ellis and Edward 
William Wilkinson, Birmingham.—23rd January, 1877. 

315. Gas Burners, &., Hector Auguste Dufrene, Finsbury, London.—A 

icati from Messieurs Morisot et Folliott.—25th January, 





1877. 

418. Repucineo Friction or Vesse1s, John Isaac Thornycroft, Chiswick.— 
81st January, 1877. 

506. PaDDLE-WHEELS, William Robert Lake, Southampt gs, 
London.—A communication from William Campbell Thompson.—6th 
February, 1877. 

544. Suips and VessExs, Pastor Perez de la Sala, Walbrook, London.—8th 
February, 1877. 

568. Steam Borter Furnaces, Roger Jones, Canning Town, Essex.—10th 
February, 1877. 

915. Lire-Boat, &., Pastor Perez dela Sala, Walbrook, London.--28th 
February, 1877. 

868. Swittinc MetaL Prares, Joseph Rushton Turnock, Llanelly.- 3rd 
March, 1877. 

879. SutpHates of Inon and Copperas, Samuel Bowen Bowen, Swansea. 
—5th March, 1877. 

943. Sewino Macuivnes, William Jackson, Pimlico.—9th March, 1877. 

1014. Paper Baos, Charles Harris and Joseph Fletcher, Manchester.—14th 
March, 1877. 

. Rover Buiyp Furniture, Benjamin Fullwood, Torquay.—-17th 

March, 1877. 

1136. Locks, Sares, &c., Samuel Chatwood, Cannon-street, London.— 
22nd March, 1877. 

1172. Pranorortes, George Washiogton Strong, Brixton, Surrey.- 26th 
March, 1877. 

1268. TurasHinG Macuines, James Park and William Taylor, Errol, Perth. 
—3lst March, 1877. 

1325. RatLway Carriaces, Isidore Le Grand, Brussels.—5th April, 1877. 

1363. Frxinc Lock and Door Hanpigs, Alexander Bell, Edinburgh.—7th 
April, 1877. 

1452. Bricks, Askew Jones, Brompton.—13th April, 1877. 

sare, Boman Enoines for Tramway Cars, Robert Hedley, Isle of Dogs, 

e8ex. 

1482. Wrovucut Iron Girpers, William Arrol, Glasgow.—1l6th April, 1877. 

1 Oem &c., Robert Hay and Joseph Longley, Barnsley.—19th April, 


huoilai 





‘. 

1559. ta jae Alexander Henry and Daniel Fraser, Edinburgh.— 21st 
April, 1877. 

1578. Coat Ow Stoves, Charles Rennick, Queen Victoria-street, London. 
—A communication from John A. Frey. 

1582. CLorm Praitinc Macuing, William Robert Lake, Southampton- 
buildings, London.—A communication from Cornelius Morgan Mese- 
role.—23rd April, 1877. 

_ — SreaM Borters with Water, John Clark, Kensington, 

mdon. 


1623. Breeca-LoapInG Fire-arms, William Wellington Gr>ener, Bir- 
mingham.—25th April, 1877. 

1626. GoveRNING THE FLow of Gas, &c., David Bruce Peebles, Edinburgh. 
—26th April, 1877. 

1659. Spinnine and Dovusiine Corron, Thomas Coulthard, Preston.—28th 
Apri, 1877. 

1689. Iron and Steer, Alfred Longsdon, Queen Victoria-street, London. 
—A communication from Alfred Krupp.—lst May, 1877. 

a = — Armour, Sir Joseph Whitworth, Bart., Manchester.—4th 

‘ay, 1877. 

1771. Curtinc Woop, &c., John Patterson, Kensington-gardens, London. 
—ith May, 1877. 

1785. Harvestine Macurnes, John Pollitt, Bury. 

1788. Evaporatinc Brine, John Howard Worthington Biggs, Liverpool. 
—8th May, 1877. 

1814. Puriryinc Gas, Thomas Nesham Kirkham, Westminster, David 
Hulett, High Holborn, London, Samuel Chandler, sen., and Josiah 
Chandler, Newington-causeway, London. 

1830. Szwinc Macuryes, George Frederick Redfern, South-street, Fins- 
bury, London —A communication from William Randel, John William 
Cipperly, John Calvin Cole, and Theodore Edwin Haslehurst.—l0th 
May, 1877. 

1838. CLEANING Rirxes, &c., William Phillips Thompson, Liverpool.—A 





William Robert Lake, Southampton-buildiigs, London.—A r 
cation from James Herbert Bullard, Springfield, Massachusetts, U.S.— 
15th May, 1877. 





Patents on which the Stamp Duty of £50 has been Paid, 
ue. Furnaces, Alfred de Pindray, College-street, London.—14th May, 
74 


%. 
ak PReseRVING BLoop, Edward Heinson Huch, Brunswick.—lith May, 

4. 
1887. Carpino Macutxes, William Cunningham, Dundee.—30th May, 

1874 


une, 4 Enoines and Pcmps, &c., Jesse Kirkman, Chorley.—30th 

lay, 1874. 

ay ge 74 and Lacep Fasrics, Daniel Scattergood, Sheepshed.—18th 

pril, 1874. 

1835. Sprnninc Frerovus Mareriats, &c., John Billington Booth, Preston. 
—23rd May, 1874. 

1775. Toveres for Sirus’ Foros, William Morgan, Salisbury-street, 
London.—19th May, 1874. 

1809. Scontne, Carp Games, &c., Samuel Heginbottom Smith, Ashton- 
under-Lyne,—2lst May, 1874. 

er ete Macurves, John Hall and William Hall, Nottingham.—29¢h 

ay, 4. 

17738. Dryino Supstances, &c., James Bingham Alliott, Radford, and 
Alfred Fryer, Manchester.—19th May, 1874. 

1774. Heatine and Evaporatine Liquips, &c., Alfred Fryer, Manchester. 
—19th May, 1876. 

1804. Rovine and Srininc Fisres, William Whiteley, Huddersfield. — 
2lst May, 1874. 

1784. WeLpinc Mertats, &c., William Seddon Sutherland, Halesowen.— 
20th May, 1874 

1810. Hyprate of Maonesta, William Edward Newton, Chancery-lane, 
London.-—2lst May, 1874. 

1824. DistiLtine Coat Suarez, John Bell, Wishaw.—23rd May, 1874. 

2016. Sutpuate of Sopa, William Hunt, Castleford.—10th June,, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 

1467. Liontine and Heatine, Albert Marcius Silber, Cheapside, London, 
and Frederick White, Camberwell, Surrey.—20th May, 1870. 

1412. Winpow Sasues, &c., Henry Bickerton Greenwood, Welwyn, Herts. 
—l7th May, 1870. 

1426. ARTIFICIAL ALKALOIDS, John Casthelaz, Paris. —18th May, 1870. 

1491. Boots and Sxsors, William Robert Lake, Southampton-buildings, 
London.—23rd May, 1870. 





Notices of Intention to Proceed with Patents. 
72. te go BepsTEAb, Charlemagne Thiébaut, Southampton-buildings, 


ndon, 
a pepe Sart, Daniel Fryer, Carlton-square, Surrey.—8th Januar,, 


‘. 
95. Spinnine Mutes, John Thurlow, Wakefield. 
107. Ratmway Wuee.s, &c., George Dyson Owen, Rotherham.—9th 
January, 1877. 
181. Bicycres, &c., James Trigwell, Queen’s-road, Brighton.—10th 
January, 1877. 
133. Spivninc Ropz Yarns, Samuel Wilson and James Barbour, Belfast. 
1 ~ agama Cases, &c., John Matthéw May, Hatton Garden, 
mdon. 
145, Invectina Fivips into’ Steam Borters, William Hart and George 
Hart, Manchester. 
153. CHeckinc Money Taxinas, Henry Edwin Sambrook, Old Kent- 
road, Surrey. 
154. Szparatina and CLEANING SzeEps, &c., William Delf, Great Bentley. 
—1lth January, 1877. 
168. Steam Generators, Arthur Greenwood, Leeds.—12th January, 1877. 
177. Securine and Reeasine Suips’ Boats, John Little Dryden, Swan- 
sea.—13th January, 1877. 
198. DeTonators, Samuel Joseph Mackie, Camille Alphonse Faure, and 


e Trench, Faversham.—15th January, 1877. 





tion from Bern Lum Budd.—1llth May, 1877. 





All — having an interest in o} g any one of such applications 
should leave particulars in writing of their obj to such application at 
the office of the Commissioners of Patents within twenty-one days after 
date. 








List of Specifications published during the week ending 
foth May, 1877. 

762*, 4d.; 1308*, 4d.; 3424, 4d.; 3543, 8d.; 3547, 6d.; 3567, 6d.; 3635, 
2d.; 3655, 6d.; 3702, 1s. 4d.; 3704, 2d.; 3705, 8d.; 3706, 6d.; 3710, 6d.; 
8731, 2d.; 3739, 6d.; 3742, 1s. 8d.; 3744, 6d.; 3751, 6d.; 3760, 4d.; 3762, 
1s.; $763, 4d.; 3768, 6d.; 3772, 6d.; 3774, 6d.; 3781, Sd.; 3782, 8d.; 2785, 
6d.; 8786, 6d.; 3790, 6d.; 3791, 6d.; 3799, 8d.; 3800, 4d.; 3801, 8d.; 3806, 
6d.; 3808, 6d.; 3809, 6d.; 3811, Sd.; 3816, 6d.; 3819, 4d.; 3820, 6d.; 3822, 





6d.; 3823, 2d.; 3824, 6d.; 3828, 6d.; 3831, : : 

6d.; 3842, 4d.; 3845, 6d.; 3847, 6d.; 3851, ; 385 4 ; 

6d.; 3857, 6d.; 3858, 8d.; 3859, 2d.; 3860, : ; 4 § 

Qd.; 3865, 6d.; 3866, 2d.; 3869, 6d.; 8872, Gd.; 3873, 6d.; 3874, 6d.: 

6d.; 3877, 6d.; 3878, 6d.; 3880, 6d.; 3881, ; 3882, 6d.; 3883, 2c.; 3884, 

6d.; 3886, 6d.; 3887, 6d.; 8888, 2d ; 3889, 6d.; 3891, 6d.; 3892, 10d.; 3843, 
; 8894, 6d.; 8895, 6d.; 3897, 8d.; 3898, 6d.; 3900, 6d.; 3904, 6d.; 3909, 

6d.; 3910, 6d.; 3911, 6d.; 3917, 6d.; 3922, 4d.; 3929, 6d.; 3936, 6d; 3941, 

Qd.; 3943, 2d.; 3945, 4d.; 3949, 6d.; 3953, 6d; 8954, 2d.; 3958, 2d.; 3959, 

2d.; 3962, 6d.; 3963, 2d.; 3964, 6d.; 3965, 6d.; 3066, 2d.; 3970, 6d.; 3971, 

6d.; 3973, 4d.; 3979, 6d.; 3981, 6d.; 3932, 6d.; 3993, 6d.; 4002, 2d.; 4003, 

2d.; 4020, 2d.; 4021, 2d.; 4026, 2d.; 4031, 2d.: 4034, 6d.; 4037; 4d.; 40427 

2d.; 4043, 2d.; 4045, 2d.; 4048, 4d.; 4051, 2d.; 4053, 2d.; 4054, 2d.; 4058, 

2d.; 4059, 2d.; 4067, 2d.; 4068, 4d.; 4069, 4d.; 4070, 2d.; 4072, 2d.; 4073, 

Qd.; 4074, 8d.; 4077, 2d.; 4081, 4d.; 4084, 2d.; 4086, 2d.; 4089, 2d,: 4092; 

2d.; 4093, 2d.; 4095, 2d.; 4099, 2d.; 4102, 6d.; 4104, 2d.; 4107, 4d.; 4115, 

2d.; 4117, 2d.; 4118, 2d.; 4129, 2d.; 4125, 2d ; 4126, 2d.; 4133, 2d.; 4135, 


18, 2d.; 4 
Yd.; 3137, 4d.3 4141, 2d.: 4147, 2d.; 4153, 4d.; 4158, 6d.; 4165, 6d.; 4166, 
6d.; 4167, 6d.; 4212, 4d.; 4260, 2d.; 4316, 4d.; 4446, 6d.; 4607, 8d.; 4881, 
4d.; 4906, 4d.; 85, 6d.; 128, 6d.; 405, 6d.; 574, 6d.; 593, 4d); 663, 4d. 
689, 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


8106. Doccarts, &c., J. Osmond.—Dated 4th August, 1876. 

This relates to improvements on patent No. 2756, 1875, for mounting 
the shafts by links pivotted on springs. Here the height of the shafts 
can be adjusted by raising or lowering them at an intermediate point of 
their length. An inclined slot, with front part higher, is fixed under the 
foot-board, and in this is fitted a stud with fulcrum for the shaft. The 
back end of the shaft is jointed to a radius rod pivotted to the spring, or 
otherwise attached. 

3176. VaLves anv GeaRING, H. J. Haddan.—Dated 11th August, 1876. 

This is for steam engines worked at a high velocity, and consists in 
making the valves self-acting with a changeable expansion A applying 
steam buffers to them, and working them by means of a de bes or 
transfer gearing with motion from the machine. The rapid opening and 
shutting is done without loss or tion by blows on the regulator. The 
buffers may be formed by one cylinder working within another charged 
from time to time with steam, 

8404. Sewine Macuines, J. Morton.—Dated 29th August, 1876. 
This relates to a mode of winding the shuttle thread, medigap od 
din 
are 
’ 





shuttles. A hollow bossed ley, @ longitudinally movable 
spindle with reduced part, a cone, and traverse mechanism, 





amenged on a bracket and driven by the fly-wheel of the machine. A 
curved and spring-actuated lever resists the longitudinal movement of the 
spindle while the cop is being formed. Each shuttle has a spring-closed 
lid, and the thread passes between this and a plate held by a wire arm 
which makes it compress the passing thread more or less, and regulates 
the tension, also removing curls. 

oe Lp Fasrics, F. Hodges. —Dated 29th August, 1876.—{Not pro- 

ce with, 

This aims at fastening the thread of india-rubber securely in the fabric. 
The loom has one or more tiers of shuttles, and the rubber threads are 
drawn in alternately, or otherwise, on two or more shafts, or their 
equivalents, so that part of the rubber threads may be raised or depressed 
at suitable times in the process of weaving. 


—-. AFFIXING ADHESIVE Stamps, A. F. Whitcombe.—Dated 31st August, 
1876. 


A dise wound with strips of stamps is enclosed in a drum case, an 
opening in which allows one stamp to obtrude, which is pressed down by 
one half of a hinged flap or press on a saturated sponge, and immediately 
passed out, by means of a lever attached to the stamp disc, to the letter, 
on which the other half of the flap presses it. 

8565. Mouupines ror Picrure Frames, &c., F. Lazard.—Dated 12th 
September, 1876. 

These are made of a compound wood core with two or several layers 
of metal compressed one upon the other (with dies), the outermost layer 
being < superior quality to those underneath, ¢.g., a nickel composition 
over zinc. 


3577. Manvuat Power Cargiaces, J. J. Mitchell.—Dated 12th September, 
1876. 


In this the intermittent force exerted by a man working as in ro A 
is converted into continuous propelling force on the axle, the force being 
temporarily stored up by means of a spring, and given up to the axle in 
the intervals of action. 

357-. Buipinc Materia.s, 7. Hyatt.—Dated 12th September, 1876. 

This consists mainly in the construction of floors with concrete in which 
is imbedded a series of iron joists crossed by a series of iron or wood 
fiitches or flat bars threaded upon bolts or round bars. In some cases, 
wood joists are placed on the top of the iron bars and covered in with 
concrete, and in others the floors are made with a double series of iron 
grids covered with concrete. For lightness, silicated cotton, bran, saw- 
dust, &c., are used with cement, &c., for the concrete. A large number 
of details and modifications are described and illustrated, including 
treating, and preparing clays, making tiles, gratings, &c., mode of con- 
necting metal tie rods, &c, 

3580. Wixpine Hosiery Yarn, H. G. Warburton.—Dated 12th September, 
1876. 


The yarn is wound on a paper tube of conical form, from which it can 
be drawn off ily. The yarn is crossed backwards and forwards in the 
winding, so that it will not come loose but retain its bulk and form without 
the spool or bobbin. The taper tube is caused to revolve by contact with 
a taper drum, having its axis horizontal. 

3581. Leccinc anv Bac Fasrenines, H, Simpson and W. Reid.— Dated 
12th September, 1876.—( Not proceeded with. ) 

As applied to leggings this consists in a button-headed stud near each 
extremity of the metallic strip which forms one of the edges of the 
leggings, and which take into corresponding hvles opening into slots in 
the other similar strip, the parts being locked bya central stud. The 
frames of bags are to be made of angle or tubular iron. Mention is made 
of attaching the handle plate. 


3582. Printine Spoots, P. J. Livsey.—Dated 13th September, 1876. 

This consists in an arrangement of mechanism for printing and embossing 
the ends of spools, so that each spool before its leaves the machine, may be 
embossed and printed in different colours on both ends, with a reduced 
number of fountains. Breakage of parts in case of the sticking of a spool 
is prevented by arrangements whicl, with the printing and embossing 
apparatus, would require drawings tu describe. 

3588. Manuvacrurinc Keys ror Locks, H. and 7. Vaughan.—Dated 
13th September, 1876. 

The bow or handle is shaped in a profile machine, the model 
guiding the cutter. For the shank the cutting tool is formed on the 
principle of a pair of screw-cutting discs brought together while the key 
revolves. By a new application, the slotting tool is set so as to clean the 
ways and stop at the desired point. The pin is formed by a new tool 
consisting of a cylinder of steel with cutting edge, pushed over the pin 
and cutting it to its exact form. 

3585. VentiLatinc, Distnrectinc, anD Foc ALaRM Apparatus, B. J. B. 
Milis.—Dated 13th September, 1876. 

The rudder of a ship is composed of a collection of tubes, those of the 
lower part of the rudder being vertical, and open at the bottom to the 
ingress of the sea water. As the ship pitches, the water in the tubes 
rises and falls, and causes a pumping action ina serics of ventilating 
pipes connected with the rudder and the ship’s ventilators, &c. A deodo- 
rising apparatus containing chemicals to be heated for the purposes of 
disinfection is also described as fitted in a ship, and connected with the 

y pipe 
3586. CLeansinc THE Bottoms or Snips, &c., H. J. Cole.—Dated 13th 
September, 1876. 

The hair of the rotating brush is arranged in spiral form with inter- 
vening spiral blade for scraping. By a rack and pinion governed by 
chains the brush can be moved up and down in the frame, which is 
pivotted so that it can be made to approach the vessel by a crab and guys 
fitted on a separate vessel or the same vessel. The joints of the frame 
are each faced by a fork with roller for the chains, so that at whatever 
angle the frame may be brought, the chains are kept taut. 


3587. Sicnattinc Apparatus, P. H. Whittaker.—Dated 13th September, 
1876.—{ Not proceeded with.) 

This relates to signalling communication between the decks and engine 
room of a steam vessel to indicating the position of a ship's rudder, &c. 
Between transmitting and indicating instruments is arranged a series of 
pairs of rollers on brackets placed in positions to guide their perforated 
metal bands between the twoinstruments. Pointed pins are fixed in the 
circumference, of the rollers which take into the holes in the bands, 
and by which the rollers are made to revolve for the purpose of indica- 
tion. 

3589. Teacnine Bittiarps, J. Bennet.—Dated 13th September, 1876,— 
(Not proceeded with.) 

This consists in a pair of legs jointed together in the form of a rule, 
and with a connecting jointed leg between the ends of the legs by which 
the angle between them may beread. The main joint is placed against 
the object ball, and one arm adjusted, so that its direction is in a line 
from that ball to the second ball or to a pocket, the other arm is then ad- 
justed to the necessary angle for making a cannon or a pocket, which is 
to be found in a book of rules, and the player’s ball placed accordingly. 
The apparatus is moved away before the stroke is made. 


3590. Gorrerinc Macuines, H. Jewitt.—Dated 13th September, 1876. 

This consists in a fluting or goffering machine, in which the upper 
roller is carried in a fork pivoted to the main frame, and provided ne a 
handle with which the pressure between the rollers may be varied at will, 
and by which the pressure is equally distributed. 

3591. Wasninc anp Scourinc Macuines, R. Kilburn.—Dated 13th 
hic consiste in th f three roll togeth: 
consists in the use 0! ree rollers workin, er, one ~ 
ing two, or two one, Cloth passing between is subjected to tw 3 <i 
much squeezing as from two rollers, and there is no tearing or drag. 
3592. Surep Suears, W. Clark.—Dated 13th September, 1876. 

An imp it on Renshaw’s patent, No. 1645, 1866. The cutting 
plate is worked by a lever handle (rectilineal), instead of by gearing. The 
cutting teeth are made convex on the cutting edge, like an ash leaf. This 
gives a true shear-like cut instead of a chop or sudden jarring action. A 
spring is adapted to the handle or handles, giving a soft motion and pro- 
curing a return cut. 


3596. Finisuine Rotts, F. W. Whieldon.— Dated 14th 76— 
(No with.) 7 h September, 1876. 











c 

The object is to finish the ends of rolls by mechanical means instead of 

by han ur. The grooves are cut out of the ends of the rolls by a 

wabbler cutting machine, which consists essentially of a horizontal 
mend 4 A ve po — sliding yp Fame. a bush supported in a 

carriage in w urns ; a series 0: erential 

the feeding screw or tool holders, Se ee 


ee anp Stup Fastentnas, R. Harrison.—Dated 14th September 
(0. 


This ists in an attach t to the cuff stud, which takes into 
hook or an eye, or opening in a specially made plate, fastened inside the 
po ob sleeve, so as to keep the cuff from slipping in either direction out 
of place. 


Sa HoLpER FoR Lamps, H. Morton.—Dated 14th Septembe 





In the periphery of the carrier are slots, through which th 
be a a ‘lobe-clips, the y inve: ends Sone ecouates hy a po. 00 
nui low. On e nut downwards, the cli, i 
and nip the rim of the globe. a ee 
3599. Sree. Castina Lapie Stoppers, 4. Mason.—Dated 14th Septem 
“nt mabey acid proceeded with.) 

8 relates to stoppers or plugs used in stopping the discharge openin 
of ingot casting ladles, and consists in the method of attaching Gawes 
to the rod. A slot is formed extending from one side to about the centre 
of the sto, , 80 that a rod formed with a head can be passed therein 
the re: ig space being filled with ganister. 
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ear ee, T. B. Ward.—Dated 14th September, 1876.— 
+ . 

This to frames upon which skirts or other wearing apparel are 
stretched for dyeing or cl A cross bar is fitted to slide upon the 
central member of a T-shaped e, and is arranged to be drawn away 
by screws ; side bars extend between these two parts. The = 
lower parts of the skirt are fixed to the cross piece and cross by 
means of rods and clamping screws. The skirt is stretched out sideways 
by moving the side bars outwards, and lengthwise by the screws. 

3601. Paptocks, 4. Faughan.—Dated 14th September, 1876.—(Not pro- 

This nae yf dlock, 

in applying to the bow of a lock, a spring by which 
it is made to fly open when the bolt is a EP og The bolt is in the 
form of a lever, one end of which is provided with a catch, and the other 
end being acted upon by the key against the pressure of a spring. The 
bow is fastened by simply pressing it in past the lever catch and is 
unlocked by a partial turn of the key. 
3602. Decanters, TomBLERs, &c., J. Vernon.—Dated 14th September, 1876. 

This consists in attaching india-rubber to the bottoms of glass and 
other vessels, either in the form of a ring let into a circular groove, or as 
small blocks or studs of india-rubber let into suitably shaped holes. By 
this means the ed of the various article are preserved, and the article 
is not so likely to be broken when roughly set down on a hard table. 
3608. Dryic Sxeins, Wigzell and Pollit.— Dated 14th September, 1876.— 

(Not proceeded with.) 

This consists of a vertical shaft carrying a tin cylinder with divisions 
in the circumference to contain the hanks. Within the cyllnder are 
revolving arms, causing a current past the hanks, which also revolve upon 
the cylinder. 

3604. Privtinc, Paper-curtine, AND TaG Maxine, W. R. Lake.—Dated 
lath 1876 


b . 
This relates to a gang Fn in which the types are held at rest on a 
plane bed formed on the side of a stationary cylinder, the paper being 
pressed upon the type by a reciprocating platen. The ink is applied by 
a conti ement of rollers entirely round the surface of the 
stationary cylinder, part of the circular surface of which is cut away to 
form the plane surface. The paper is fed from a roll into the press by an 
intermittent movement. The invention further relates to mechanism by 
~. which, simultaneously with the printing. the paper is made into “‘ tags” 
by being cut into the desired form, and by the insertion of an eyelet. 
3605. Searine Borrties, &c., C. M. Jacob.—Dated 14th September, 1876. 

For this purpose a compound is used consisting of 25 per cent. of gun- 
cotton, and 75 per cent. of alcohol and sulphuric ether, to which is 
added 2 per cent. of gutta-percha. The bottle or cork to be sealediis 
dipped into the moist collodion so obtained, the adhering coating of which 
rapidly dries. 

3607. IntvminaTep ApveRTIsemMENTS, 4. M. Clari.—Dated 14th Septem- 
ber, 1876 —(A communication.) 

The principle is that of the magic lantern, and the advertisements are 
thrown either on pavements, roads, or walls of buildings. 

3607. Rover Skates, C. F. Wood.—Dated 15th September, 1876. 

The footstock is divided longitudinally, each half carrying mechanism, 
by which the axles of the rollers are su . these axles being caused 
to assume converging positions by the depression of one or other haif of 
the footatock. 
= SPADES AND ~~ spre F. Adkins.—Dated 15th September, 1876.— 
Not with.) 

The lower part of the tree or handle is furnished with straps in one 
piece, and so shaped that a socket is formed at their lower end, and into 
this socket the of the shovel is inserted. A groove is then cut 
across this socket at its lower end to admit the thick part of the tang 
which is forged upon the shovel in the usual manner, and is inserted in 
the lower end of the tree and there fastened with a rivet. 

3611. Ornamentinc Grass, 7. and L. R. Whitehead.—Dated 15th Sep- 
tember, 1876.—(Not proceeded with.) 

This relates to ornamenting glass by attaching small pieces or coloured 
| thereto—by heating them and applying gum mastic, instead of by 

‘usion as hitherto practised. 
3612. Fixixc Broom Hanpxes, C. Stuart.—Dated 15th September, 1876.— 
(Not proceeded with. 


The handles are fastened into the broom-heads by means of a ferule, 
consisting of a spiral of wire of suitable section to form screw threads. 
The is presumably forced into the hole in the head, and the handle 
forcibly screwed into the spiral. 

3613. ELevatise Macarvery, W. R. Lake.—Dated 15th September, 1876. 
—(Not proceeded with.) 

This relates to elevators for hotels, mining purposes, &c., and consists, 
First, in the use of an elevator, of an elevating screw or screws at the 
sides or corners of the elevator platform ; the screws, being constru 
in lengths connected together, may be hollow, and are provided 
with specially constructed nuts. 
3614. Crank Arms For Looms, D. Bury.—Dated 15th September, 1876. 

ae are dispensed with. The arm is cast in one piece having two 
slo heads, with filling blocks which have a semicircular notch corre- 
sponding to the semicircular outer end of the slot, for receiving the crank 
or pin. The block is set up by means of acollar or key held by a set 
screw. 


3615. Woop Screws, 7. Hyatt and T. Rickett.—Dated 15th September, 
1876. 


The ecrews are made with points in the form of a conical barb, and the 
threads have unequal angles, the longer side being directed towards the 
head, so that little resistance is offered to the driving of the screw with 
the hammer, but so that the resistance to being pulled out is that of 
an ordinary screw, the thread being made with the upper edge or side 
nearly normal to the axis of the screw, as in a common form of “coach” 
screws. 

3616. Srups orn Ciasps, W. 2. Douglas.—Dated 15th September, 1876. 

Two studs are employed, one secured to the link-plate and the other 
free. The nicked end of the shank of the latter is pushed through a slot 
in the link-plate and engaged by a spring catch fixed on the underside 
taking into the necking. 

3618. Screw Propeciers, Rk. H. Armit.—Dated 15th September, 1876. 

This relates to modifications in the form of curve of the blades, hardly 
intelligible without figures. 

3619. Mutes, J. Wain.—Dated 15th September, 1876. 

This refers to patents Nos. 12,805 and 12,822 of 1849, and consists in 

ing in the carriage by means of a horizontal lever vibrating on a stud 

on the floor, and driven by a link hi to a crank pin ina wheel driven 

by a pinion on the ordinary friction box-shaft. When the carriage is up 

the end of the link comes against a disc at the under side of the friction 

box to prevent overrunning of the carriage. 

3620. Compustion Encines, M. P. W. Boulton.—Doted 15th September, 
1876. 





This relates to engines worked by the elastic force produced by the 
combustion of inflammable elastic fluid acting on a piston in a cylinder, 
and consists in the introduction of compressed air into the hot products 
of combustion in the cylinder while they are working at a high pressure. 
A piston is described consisting of three parts, the central one being the 
ordinary piston, and the two outer parts being provided with valves, by 
which the gases are admitted between them and the central piston at 
each stroke. Springs are also placed between the parts, so that the shoc! 
of the explosion is first received by the outer part, which, by pressi 


and are wound upon two vertical shafts within recesses in the sides of 
the window ; the shafts communicate by chains, and are operated by a 
hand windlass in one recess. The shutters run on rollers on a rail placed 
between two fiat metal bands on the horizontal rail of the window. 


3626. Pscxmme, pam F. Wirth.—Dated 16th September, 1876,—(Not 
wit 


This relates to endless or jointless metallic rings for making joints. 
They are cut from copper plate discs by roller cutters, by which they are 
obtained with a triangular section of any requ . 

3627. Reapinc Macuines, 4. Jack.—Dated 16th September, 1876. 

A light rod is adapted to reaping machines, actuated from the axis of 
the revolving rake or reel; its object is to support the grain cut during 
the interval that the drop is lowered and again raised, thus preventing 
the grain being scattered in that interval. By a clutch arrangement, the 
knives, the rake or reel, the deliverer, and the rod are simultaneously 
thrown into and out of operation. 

3628, Kins, J. Garlick.—Dated 16th September, 1876. 

This relates to kilns for burning or baking bricks, &c., and consists in 
the combination in a kiln of separate or independent ch ‘Ss or ovens, 
connected together and to two chimneys, situate one at each cnd of the 
kiln, by means of upper and under flues. 
ase. “ype rd Paper, &c., W. [bbotson.—Dated 16th September, 

1876. 





Wax or similar material is applied to the paper as it passes from the 
reel to the calender bowls, and is fixed and spread by either the pressure 
or heat used in calendering, Other methods of application are de- 


3630. Heatinc Steam Boiters, J.J. Jarves and G. B. De F. F. Angelo.— 
Dated 16th September, 1876. 

This relates to a method of oe boilers by petroleum or similar oils. 
The space in a boiler usually occupied by the fire and firegrate is filled to 
a certain depth with asbestos, into which the petroleum is supplied by 
means of suitable pipes buried in the mass, which acts as a large sponge 
wick. Jets of steam and of air are admitted above the burning surface 
to effect the perfect combustion of the oil. 

3631. Prerarinc Avtrocrara Srenciis, J. W. Swan.—Dated 16th Sep- 
tember, 1876.—(Not proceeded with.) 

This refers to patent No. 3762, 1875, for a perforating needle worked by 
an electro-magnetic apparatus with which plates were perforated along the 
lines of an autograph, the ates being used to transmit ink to a sheet 
below. The present specification relates to an air jet apparatus to replace 
the above for working the needle. 

— . Fisuine Gear Wincu, C. R. Mitchell.—Dated 16th September, 
376. 

This relates to a winch consisting of three grooved pulleys running in 
the same plane and mounted on separate shafts driven from one central 
pinion on a handle spindle, and gearing into the central one of three 
wheels fixed to the grooved pulley shafts. The winch ia fixed in a fishing 
boat, and nets wound up by it by means of the “head back” or rope 
which formins the frame for the net. Travelling and other lines with 
attachments may also be hauled up by it. 

3633 UenrrirvcaL Macuines, FE. A. Cowper.—Dated 16th September, 


1876.—{ Not proceeded with.) 
This relates to a construction by which the substances being dried may 
disch d without stopping the hine, and ists in the use of 








a double ringed cage, the one set of rings sliding over the other in such a 

manner that when the rings are coincident the dried material flies out 

through the spaces between them. Before again filling the machine one 

set of rings is slid over the other until the spaces between the one are 

coineident with the rings of the other. 

3634. Grixpinc Wire Carps, W. Walton.—Dated 16th September, 1876. 
(Not proceeded with. 

To grind the cards so that the wires are with the surface on which they 
are fixed, the axle of the grinding wheel is supported in adjustable bear- 
ings which are simultaneously raised or lowered by an endless belt or by 
twin indicators, &c. 
sess. pone, W. Low.—Dated 16th September, 1876.—(Not proceeded 

witn. 

This consists in attaching a short curved tube to the burner, the upper 
end terminating outside the burner a short distance above the top of the 
gallery carrying the lamp glass, and the lower end opening at the under- 
side of the burner near the bottom of the wick holder. tube 
is admitted to the upper of the reservoir, and the vapour rising from 
br anon oil passes up the wick holder, so that its tendency to explosion is 

us 


3637. Grixpinc Corn, R. S. Newall.—Dated 16th September, 1876. 
This relates to a mill in which the grinding apparatus consists of a 
here revolving on a horizontal shaft in a spherical case, the upper part 

of which revolves upona vertical shaft which is hollow, to edmit the 

material to be ground. 


3638. Marca a, C. H. Wetzl.—Dated 16th September, 1876.—(Not 
wi 


This relates to fastenings for match or fusee boxes, consisting in the 
attachment to the lid of a piece of india-rubber through a hole in which 
the head of a stud rather larger than the hole in the india-rubber passes, 
and by a certain amount of resistance holds the lid. 
3639. Moutprine Or Cake, F. Virtue.—Dated 16th September, 1876. 
The meas and pressing are done in different boxes. Below a box, 
m at bottom and top, and with pin joints allowing it to swing through 
about a third of an inch, is a — on slides. Over the table behind the 
box is a die raised or depressed bya cam. The measuring box is first 
raised like the lid of a chest, a tray put on the slides, and cloth on it; 
box is brought down on cloth and tray, and filled with material, then 
lifted again. cloth ends are folded over the material, the slide tray 
is pushed along, whereby the die is set in motion and pressure given. 
he slides are withdrawn, another tray put on them, and the operation 
repeated. 
oe CLoruine, C. £. H. Rogers.—Dated 18th September, 
ow 


This consists mainly in placing the clothes in an iron hot chest sur- 
rounded by a casing mounted on wheels and provided with a firegrate 
beneath. The hot chest is covered with a box lid into which the clothes 
are first placed, and from which they drop by pulling some slides when 
the box is placed over the hot chest. 

3641. Apparatus ror Vorinc By Batiot, A. Turnbull.—Dated 18th Sep- 
tember, 1876. 

There is a handle for each candidate ; the voter is prevented pulling 
more than one at once, and the number of votes allowed to each voter, as 
also the number to one candidate, is limited by means of notched plates, 
discs, or wheels. The mechanism is rearranged by an officer’s crank 
handle. The votes are recorded by punches or marks on paper strips. 
There is also a counting indicator showing the number ad tam and 
votes. In another modification the votes are recorded by dropping tickets 
down slots in a case. 

3642. Rotter Skates, W. Howit!.—Dated 18th’ September, 1876.—(Not 
proceeded with.) 

The axles of the rollers are connected to the foot-stock by forked arms 
formed with bearings through which the roller axles pass. The upper 
end of each forked arm is connected by a stud capable of rotation in a 
socket secured to the foot-stock. The axles are thus carried in a universal 
joint, their motion being controlled by springs and projecting pins. 
3643. Harpenixe Steet Wire, &., 7. F. and B. F. Cocker.— Dated 18th 





the gas and the springs between itself and the piston proper, gradually 
starts the latter. Several ar its of i and of details are 
described. 
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3621. ScHoot S iares, J. Hausmann end J. Newmann.—Dated 15th 
September, 1876.—( Not proceeded with.) 

This relates to an artificial slate made of a wood sheet covered with a 
mixture, four parts of Berlin black, six of pumicestone, and one of gold 
size. 

3622. Fotpinc Wrappers on BLAckine, 
September, 1876. 

This consists in a combination of machinery for folding wrappers 
around cakes of blacking or any similar packages, the whole of the opera- 
tion being automatically performed by an arrangement of mechanism 
which would need drawings for description. 

3623. Preservixc Metas, C. W. Harrison.—Dated 16th September, 1876. 

Tuis relates to a compound for preserving iron, wood, stone, &c., from 
corrosion or decay, consisting of ozokerit dissolved in any of its solvents, 
such as benzine, resin, oil, petroleum, &c., and then mixed with other 
materials suitable for the particular use to which it is to be applied, 
whether for ordinary outdoor work, for ships, or otherwise. For ordinary 
metal coating, 5lb of ozokerit, 5lb. resin stirred in two gallons rectified 
spirit 65 deg. over proof, in which 2 lb. of gum sandarach and 2 Ib. of gum 
lac have been dissolved. To this is added turpentine varnish, and the 
whole is boiled for an hour and then applied with a brush. 

3624. Brick awp Tite Pressinc Macuines, H. Guthrie.—Dated 16th 


W. C. Pellatt.—Dated 16th 


September, 1876.—(Not proceeded with.) 

This consists in hardening steel wire or strips as they are drawn from 
a a furnace in a heated state, by concentrating thereon a cold 
blast. 


3644. PuorocrapHic Apparatus, G. Nesbitt.—Dated 18th September, 1876. 

Br gat gg wa with.) P 

relates to apparatus for tinting photographs, and consists of a 
frame with a back of the size of the ag This is grooved to 
receive the tinting or name-plate, and a groove is also made to receive a 
glass with 7 size or shape of mask to cover the parts of the photo to 
be tinted. is obviates the ity for a separate frame for each size 
or shape of picture. 

3645. Cummeys ror Locomotive AND OTHER EnaiNes, &c., J. G. Smith. 
—Dated 18th September, 1876. 

A central nozzle for the steam is placed in the chimney, leaving an 
annular space, which, at a point a short distance from the end of the 
nozzle, is made very narrow, and from this point of contraction the 
annular e widens on either side. A powerful draught is thus had. 
The nozzle can be adjusted by means of a screw thread and bevel gear at 
the lower end of a rod or stem attached to it. 

Sour. ge Drums or Casks, &c., J. Simpson.—Dated 18th Septem- 

y . 

This relates to the lids of caustic soda casks. The filling aperture is 
made circular, with a recess on one side. The lid has w and lower 
projections at right angles to each other. To secure sition, one 








angles, which, when shut down on the glass, enclose it in a complete 
frame. A fastening to fix the hinged inner frame of carriage windows to 
the fixed frames is also described. 


3649. Generatine Steam, H. Hirsch.—Dated 18th September, 1876. 

This consists in filling the water space in a steam boiler, or filling to 
sufficient height to cover all the heating surfaces, with small, spherical, or 
other shaped solid pieces of metallic or vitreous substances, so as to 
divide the water into small films so as to render the evolution of steam 
more energetic. 


8650. Macuine ror Manuracturino Castanet Apparatus, H. D, Distin, 
—Dated 18th September, 1876.—( Not proceeded with.) 
A combination of dies, bottom plates, cutters, &c., for making the 
double shell, small slip of metal, and the indicated steel spring which 
causes the sound. 


3653. Muss, J. Farran and J. Wash.—Dated 19th September, 1876.—(Not 
proceeded with.) 

This relates to the friction-box used in self-acting mules, and consists 
in liberating the friction-box by positive motions obtained by causing the 
back of the square, or the bowls, inclines, or projections upon it, to 
give motion to levers in order to raise the movable part of the friction- 
box, independent of the cam shaft. 

3654. Carriers, Puteys, &c., ror Suarrine, &c., W. F. Smith and A 
Coventry.— Dated 18th September, 1876. 

One object is to make petnee eney adjustable to the shafts. The 
front of the hanger has a bracket bolted to it by two bolts passing through 
vertical slota, and it can swivel round the lower bult. Projecting dishes 
catch the oil from the bearings. Further, an improved arrangement of 
bolt guides and levers for countershafts. The hangers have each a 
projecting horizontal arm at right angles to the countershaft, and each 
arm has a bracket with slide bar, to which the left fork is seeured—each 
prong separately. Again, pulleys to be applied in halves are cast in one 
piece, the metal being cast thin where the pulley is to be divided. A 
construction of couplings an bined pulleys, the use of a V or a slide, 
or pulleys on arms, for centreing shafts, an arrangement of lathe bed, 
headstocks, and mode of driving shaft for centreing ; also a lathe bed 
and two headstocks, either of which can drive the shaft, and a slide 
cal with tools, so that the shaft can be turned or slid from end to 
end without having to be taken from the lathe centres till complete, are 
described. 

3656. Ba.t-cock Hyprants, 8. B. Wilkins.—Dated 19th September, 1876. 

This consists in making a separate chamber for reception of the ball, so 
as to provide a clear waterway to the mouth of the hydrant. 


3657. Hostinc Enoine, W. March.—Dated 19th September, 1876.—(Not 
ed with. 


This relates to a double-action hoisting engine, whereby one stroke o 
the piston in either direction raises the goods while the descending 
empty cage acts as a partial counterbalance to the ascending loaded cage, 
so that it is only necessary to exert power sufficient to raise the net 
weight of the goods. 

3658. Apparatus ror Disencacine Suips’ Boats, &c., W. A. Bruce.— 
Dated 19th September, 1876. 

This consists in two self-releasing vertical bolts, and a central guide 
rod at either side of a block with a horizoutal aperture, through which 
loops are passed from opposite sides and round the bolts, which retain 
the loops only while subject to strain, The boat is hung by ropes con- 
tinued from the loops. 


3659. Looms ror PLEATING AND Diarerine, W. Morgan-Brown.—Dated 
19th September, 1876.—(A communication.) . 

This consists in little bars or thin plates of wood fixed successively 
in guide pins and enveloped by the stuff. The pleating is finished by 
passing hot irons over the whole mass as usual. 

83660. Reovtatine Reciprocatine Motion 1s Moter Enoines, G. B. A. 
Hoermann.—Dated 19th September, 1876. 

To a point in a piston rod is connected one end of a link, whose other 
end is connected toa pendulum, having its centre of oscillation in the 
line of motion of the piston rod. us, in motion of the piston a 
vibrating motion is im d to the pendulum, which being weighted 
regulates the piston rod motion. 

3661. Stream Borrers, J. H. Johnson.—Dated 19th September, 1876.—(A 
communication.) 

The furnaces are placed across in horizontal cylinders or fire-boxes ; 
other cylinders above are traversed from side to side by tubes. The tube 
chambers are connected to the fire-boxes by tubes which allow circulation 
of water as well as liberation of steam. space between the lower 
main chambers of a double boiler serves as a combustion chamber for the 
gases generated in the furnaces. The space between the two upper tube 
chambers is closed either by a water chamber or a partition of refractory 
material. 

3663. TurNixc Woop, G. Bray.—Dated 19th September, 1876.—(Not pro 
ceeded with.) 

A double set of turning tools are used, one for roughing, and the other 
set, moved by rack or screws, for reducing the wood to the desired 
shape. 

3664. Soies ror Boots anp Suoes, W. H. Dutton. —Dated 19th September, 
1876 


The sole is of india-rubber or gutta-percha fluted at right angles, so as 
to give a series of small pyramids, 


3665. Transmitrine Pressure TO Hypravutic Macuine Toois, R. H. 
Tweddell, J. Platt, and 7. Fielding.—Doted 19th September, 1876. 

This consists in the use of a hydraulic sleeve, and two pointed pipes 
attached one end to the sleeve, the other to the machine, and in placing 
suitable atops and gear for moving this combination along any hydraulic 
main to which they are applied. 


3667. Ske_ps anp Tuses, C. F. Grimmett.—Dated 19th September, 
1876. 


The skelps or tubes are made ribbed or flanged of a single piece of 
metal without soldering or brazing. 

3669. Counter Seat, .C. H. Bverett.—Dated 19th September, 1876.—(Not 
proceeded with.) 

This consists in mounting a seat upon an arm carried by a vertical shaft 
supported in a step fixed to the floor below, and in a bearing affixed to 
the underside of the table or counter. When not in use, the seat is 
swung round under the table on the vertical shaft which supports it. 


3670. THEeRMo-ELEcTRIC GENERATORS AND Evectric Motors, C. A. Faure. 
—Dated 10th September, 1876. 

Plates of copper are placed in alternate series with short wide blocks of 
antimonide of zinc and galena—thus, copper, positive metal, copper, 
negative metal, copper, &c. The odd-numbered coppers project on one 
side, the even on the other. The clamp is made elastic, or the bolts or 
screws have springs, to allow for expansion. The electro-motor consists 
of two electro-magnets, eogeeiinet alternately, and a pm tae] 
bolted to the frames of the thermo-pile. The armature is star-like, and 
fixed on the spindle, which is parallel to the axis of the magnets, and 
runs in two bearings. The ends of the magnets have wrought iron tips 
of U form, to reduce the longitudinal strain on the spindle. 

3671. Pavinc Composition, C. W. Wallis.—Dated 19th September, 1876.— 
(Not proceeded with.) 

This composition is made up of hydraulic cement, powdered lime, 
blood, oil, and lime water. 

3673. Treatine Reruse, A. Greenwood, G. FE. Davis, and J. J. Speakman, 
—Dated 19th September, 1876.—( Not proceeded with 

The solids und excreta are collected se tely from the urine, &c., 
and treated with sulphate of lime and phosphoric or sulphuric acid to 
make manure. The urine is treated to obtein the contained ammonia. 
A bucket for the removal of the refuse is described. 

3674. ea Gas, R. Harris.—Dated 20th September, 1876.—(Not pro- 
ceeded with. 

The lime used for this purpose is, after it has become saturated with 
impurities, cleaned by forcing air or air and steam through it, after 
which it is again used. 

3678. Launcn Enornes, &c,, E. BE. Wigzell and C. Halsey.—Dated 2:th 
September, 1876. 

Three cylinders are used, one above and two inclined at 60 deg. The 
cylinders receive steam only on the side of the piston opposite the crank. 
The valve is conical, and mounted on the forward end of the crank shaft, 
which carries it round with it. Fitted into the conical valve shell is a 
liner with stem and lever handle attached. Ports in the liner are so 
arranged that by moving the lever the direction of rotation can be re- 
versed, or the admission of steam stopped. 


3679. Treating Pararrine, W. B. Nation and W. Synington.—Dated 
20th September, 1876.—(Not proceeded with.) 

refers to patents Nos. 822 and 890, of 1866 and 1872, and consists 

in casting crude paraffine into cakes and placing the cakes into water 

heated nearly to the melting point of the cakes, which are agitated 
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eee Revotvine Snurters, A. C. Henderson.—Dated 16th September, 
1876. 
The shutters, which are divided into two equal parts, open vertically, 
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ically but — down by gratings, while the softer parts melt and 
rise to the surface of the water. In this way the parattine is separated 
into different qualities. 
3680. Warter-pRoor Fasrics, A. M. Clark.—Dated 20th September, 1876.— 
(Not proceeded with. 
This consists in the combination of an elastic water-proof composition 
of india-rubber, &c., with a knitted or open fabric, by which a material is 
obtained with all the flexibility of india-rubber. 
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3682. Sream-Borter Furnaces, S. Hancock and W. Soar.—Dated 20th 
, 1876,—{ Not proceeded with.) 

This consists mainly in the application of a number of water bridges 
beyond the fire-bars, the first bridge being provided with a rib to carry 
the far end of the fire-bars. 

83683. Pianorortes, H. Brookes.—Dated 20th September, 1876. 

Here the spring for keeping the “sticker” under the notch of the 
b butt is disp d with by introduction of a double-hinged con- 
nection, the parts of which work at angles to each other. One end is 
centred to the sticker, the other hinged to a piece screwed to a fixed rail. 
3684. ConNeEcTING AnD Disconnectinc RaitLway Rotiine Stock, &c., 

F. Barnes.— Dated 20th September, 1876. 

This consists in accrical guide shield with rearwardly projecting socket 
and a weighted hinged catch lever having a bevelled projection with a 
dop bar and raising lever, and with a jointed connecting bar. On approach 
of the carriages the connecting bar of one carriage enters the shield of the 
next, and, meeting in ita neck the bevelled projection of the weighted 
lever thrusts it outwardly through its side hole. is releases the vertical 
rod, which falls through the top and bottom slots of the neck and that in 
the connecting bar. 

. Fans For Prorectina Foop rrom Insects, &., W. R. Lake.— 
Pated 2th September, 1876.—(A communication.) 

Oval fans, of material stretched to a light folding frame, are fitted to a 
revolving shaft driven by clockwork, and they rotate sideways instead of 
broadsid Mechanism is described by which the fans can be adjusted to 
various altitudes and widths, and started or stopped at will. 

3686. ArtiriciaL Stone, L. A. Brode.—Dated 20th September, 1876, 

The marble or stone consists of keene’s cement about 10 parts, ground 
giass 1 part, and salt or alum } part. 

3687. Traction Enornes, N. Clayton and J, Shuttleworth.—Dated 20th 
September, 1876. 

This relates to steering gear, in which radial motion is obtained in a 
sector by means of a worm mounted on a horizontal shaft carrying a 
mitre wheel moved from another mitre wheel at the lower end of an 
inclined shaft with steering wheel. By movement of the sector, the fore 
carriage is turned and the engine guided 

ConNECTIONS OF ELECTRO-MAGNETIC SIGNALLING INSTRUMENTS, W. 
Smith and R. R. Harper.—Dated 20th September, 1876. 

This consists in making and breaking the contact of the sending 
portion or commutator of the block signalling instruments by a current 
being received through the receiving portion. Thus, when both sending 
and receiving needles are at their normal—say, “ blocked "—either of the 
signalmen can work the sending portion of his instruments and move 
his index to both sides; but should the receiving portion be placed to, 
say, “clear” by a distant signalman, the signalman is unable to transmit 
a clear signal to a distant station. 

3689. Brercu-Loapine Fire-ars, J. F. Swinburn.—Dated 8th Scptember, 
1876.—{ Not proceeded with.) 

This relates to breech-loading small-arms with a divided stock, and 
consists mainly in connecting the fore end of the divided stock to the 
breech shoe and barrel by means of a fastening or hooking piece on the 
fore end taking into and engaging with the front end of the breech shoe. 
3691. Raitway Sirrrers, W. B. Newton.—(A communication )—Dated 

20th September, 1876 

This consists in making the transverse sleeper of cast iroh, with recesses 
for short blocks of wood, on which are fastened the chairs which support 
the rails. This is to retain the elasticity of wood while the quantity of 
perishable substance is reduced to a minimum. 


3692 Gas Furnaces, 8. Godfrey and R. Howson.—Dated 21st September, 
1876. 








This refers to patent No. 4414, 1875, and consists in the utilisation of 
furnaces there described in combination with a steam jet for producing 
the necessary pressure and di ing with a gasholder, the steam being 
ejected so that the steam and air pass through the incandescent fuel 
with which the retort or gas generator is supplied 
3694. Grinpinc Wire Carns, W. Walton.—Dated 21st September, 1876.— 

(Not proceeded with ) 

The apparatus consists of a “ ent” at each side of the carding 
engine carrying a strickle grinding surface ; the segments are attached 
eccentrically to the drum, and the strickle may be placed on one of 
several sets of studs The cards may be ground down by the amount of 
the above eccentricity for each fixing of the strickle on the studs. 

3695. Screwive Grass in MeTaLtic Wixpow Frames, R. Hind and A 
Culvert.—Dated 2\st September, 1876. 

In the boxes of the upper part of the frame a recess is made for recep 
tion of the angles of the glass The bottom of the frame is of trough 
section, so when the glass is put into the recesses, the bottom part is 
allowed tq drop into the trough and secured with putty cement. 

3697 Kwxirrino Heaps, J. Haydock and T. Blackburn.—-Dated 21st Sep- 
tember, 1876 —( Not proceeded with ) 

This is applicable in knitting spaced healds, and consists of an endless 
pattern chain passing round toothed drums, and provided with projec 
tions which actuate the drag fork. By regulating the number of the pegs 
in the pattern chain the spaces in the heald can be varied to suit the 
pattern. 

3698. Looms, D. Lowen and R. C. Stephenson.- Dated 21st September, 1876 
(Not proceeded with.) 

The object is to dispense with knives, grifes or lifters, and hooks 
attached to the healds for lifting the warps, to use the Jacquard cylinder 
direct and positive, and t» dispense with weights or springs used for 
drawing the healds up or down in dobby or treading machines, this being 
effected by a direct and po itive motion both up and down, and direct 
action with the cards without the intervention of catches 
3699. Twistine Yarns, W. Bywater.—Dated 21st September, 1876. -(Not 

proceeded with.) 

The twisting frame being as heretofore, the speed of the feed and hold 
ing rollers to the twisting means is timed so as to produce little or no 
draft on the yarn 
3'701 Worxine anp Lockino Ratiway Points AND SIGNALS, J. and W. 

W. Brierley. (Partly a communication ) —Dated 21st September, 1876. 

This consists in the use of rocking plates or bars (flat, semicircular, or 
curved), each having a slot with notches at its ends for catching the 
lever. Further, an arrangement for working by means of a straight slot 
ina ag or barrel having notches at each end and on opposite sides of 
the slot, the notches being caused to catch the lever by means of a shift- 
ing spring or weight working by a treadle, foot depresser, or the like. 
3703 Apparatus ror Perroratina Pitts, J. M. Richards.—Dated 2st 

September, 1876 

The object is to admit the gastric juice. The solid pills are clamped 
between a pair of hemispherical dies, through holes in which punches are 
worked up and down. The upper die is movable vertically. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE Whitsuntide holidays are being well observed throughout 
the South Staffordshire and the Birmingham localities, though 
workmen are more ready to labour now than at any former Whit- 
suntide for some time past. To get out pressing orders, a few 
ironworks started on Wednesday night ; but there are mills and 
forges of first class which, unlike former times, will stand all 
the week. Some little nervousness is being displayed as to the 
fate of orders in hand for Russia, and also as to iron and 
engineering products intended for ports which would be prejudiced 
if the war should spread. 

This afternoon there was a tolerably good retail inquiry | on 


in tank plates, delivered in London. The terms upon which the 
transactions have been negotiated are not allowed to transpire, 
but it is conclusive, by the currency of the above figure, that the 
terms must be surprisingly low for this district 

Competing with the North of England, with Belgium, and with 
South Wales, Staffordshire finished iron firms are taking for 
inferior products a very low figure, even £6 being named as the 
price per ton accepted in the past few days for the minimum 
quality of hurdle iron. 

Pig iron glutted the market this afternoon in all but hematites, 
which were not much in excess of demand, and were therefore able 
to hold their own at from £3 15s. to £3 17s. 6d. Derbyshire iron 
was offered at £2 17s. 6d. for some sorts; but other makes of the 
same county were quoted £3, though purchases were reported at 
1s. 34. under that fizure. Common Staffordshire iron ranged 
from £2 10s. to £2 12s. 61.; medium stood at £3 to £3 10s ; and all- 
mine ranged from £3123. 6d. to £4 5s. and £410s. Cold-blast 
was held for £5 10s., with but a limited supply. 

Coal is a drug; and the number of the colliers in partial em- 
ployment or wholly without work increases. Some of them are 
now under notice to leave if they will not work nine hours a day. 
They are unlikely to consent until a general agreement is come 
to, though there are not many of them objecting to accept slightly 
lower wages. The dearth of orders for coal and the consequent 
competition makes the commodity a shade cheaper almost every 
week, Quotations are still, however, based upon lls. for furnace 
coal, and 9s. for forge. 

An important private conference between two leading coal and 
ironmasters in the Wolverhampton district, Mr. John W. Sparrow 
and Mr. Groucutt, and Mr. T. Halliday. secretary of the National 
Union Miners, with two local union officials, took place on Wed- 
nesday afternoon in Wolverhampton. The unionists seem to have 
been alarmed by the notices which are being given to the men 
and at the large number already without employment, and they 
desired that some kind of arrangement might be come to applicable 
to all the district. They were dis inctly told that the bane of the 
district was the eight hours at the pits ; and that at least one hour 
a day—-making nine—must by the unions be recommended to the 
men before there can be any chance of an improvement No 
definite result was arrived at; but the fact that a conference was 
sought on the men’s side is significant and honeful of an ea ly 
— for the better. Another interview will by and by take 

ace, 

, At a great meeting in Wolverhampton, also on Wednesday 
afternoon, the creditors of the Darlaston Steel and Iron Company 
consented to accept paid-up shares or £10 each in the new com- 
pany for the full amount of their claim; the shares to be bought, if 
the creditors desired it, by the directors of the old company, for 
2s 6d. in cash and 2s. 6d. in debentures in the new company. 
The investigation committee showed that at the very best 3s. 81. 
only in the pound could be got if the new offer should not be 
accepted, and much less was possible. The prospects of the new 
company were declared to be hopeful. The stoppage of the works 
hitherto has been so disastrous to the operatives that a relief com- 
mittee had to be started, and food distributed amongst the poor 
people thrown out of empl yment. 

There is no abatement in the gravity of the aspect arising out of 
the advancing flood in the mines in the Bilston district The 
stoppage during a day for repairs of the engines of Messrs. 
Groucutt and Sons, which are bringing to the surface 10,09 tons 
of water every twenty-four hours, sent the water over into the 
mines of Messrs. G. B. Thorneyc:oft and Co., who at once took up 
the rails and the like in two or three of their pits. Though the 
reworking of the pumps has stopped the flow, yet the accumula- 
tion will soon be too great for Messrs. Groucutt’s engines, when 

Messrs Thorneycroft’s and Messrs. Groucutt’s pits and the rest in 
the Bilston district will be stopped ; and soon thereafter the water 
will flow over into the Tipton district, with consequences of con- 
siderable gravity. 

The engineering yards are a few of them fairly occupied, mainly 
upon Indian and upon Russian account. Home railway lines are 
ordering ina very retail manner. There is a considerable lockout 
in the nut and bolt trade, but the effects have not yet been felt 
upon the industry. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

ALL branches of trade in the immediate neighbourhood of Man- 
chester are so much affected by the predominating influence of the 
Whitsuntide holidays, that business is temporarily almost sus- 
pended. and so far as both the iron and coal trades are concerned, 
there has been little or nothing doing during the past week. The 
Manchester weekly meeting, on Tuesday, was little more than of a 
nominal character, and what small amount of business there was 
in the market was for the most part deferred until the Whitsun- 
tide festivities are brought to a close. The small attendance on 
"Change was composed chiefly of Manchester sellers, and as no 
transactions of any moment whatever were reported, it is difficult 
to say what actual values really are, but prices nominally may be 
said to be without change from last week. 

The reduction announced last week in the price of Lancashire 
iron has not been followed by all the local makers. It has been 
seen, as I anticipated, that in the face of the much lower prices at 
which outside brands are being offered here, that the reduction 
was too small to have any material effect in influencing new 
business, and No. 3 foundry delivered into the Manchester district 
is still in some ——o- being quoted at 57s. per ton. There is, 
however, little doubt that if orders were offered, makers would 








in any case be willing to do business at the reduced figures, and 
the average selling prices may therefore be quoted at 55s. to 56s. 
per ton for No. 3 foundry, and 53s, to 54s. for No. 4 forge, less 


burgy, 5s. to 5s. 6d.; and slack, which continues to stiffen in value, 
4s, to 5s. per ton. 

The shipping trade shows no improvement, and to secure orders 
extremely low prices have to be quo 

The fresh notices for a reduction of 10 per cent. in miners’ wages 
have now been posted at the collieries throughout the district, and 
both mast-rs and men are taking a very determined attitude with 
regard to the matter. The new notices expire on the 6th of June, 
and the men at a meeting held this week decided to resist the 
reduction, a special levy having been decided upon in anticipation 
of the strike which is now inevitable. With a few exceptions there 
is a very united feeling amongst the masters, and they show no sign 
of giving way. 

There has almost been an entire from in the 
hematite market this week, owing to the Whitsuntide holidays, 
and many of the works have been closed, at least for a few days. 
The position of the trade, however, is practically unchanged. The 
demand for iron is not vigorous, but a sufficient amount is required 
to keep the furnaces which are producing iron in blast. Makers’ 
engagements for delivery are sich as to require all the iron being 
manufactured to meet the engagements of consumers, and while 
there is no prospect of a better state of affairs than that now 
existing, it is satisfactory to note that a firmer and a much steadier 
tone is observable ever since the outbreak of war, and that there 
is no likelihood of a decline in any single department. The value 
of hematite pig iron is unchanged, and makers are maintaining 
with some firmness the price at which they are selling their pro- 
ducts, The relations with the Continent are of a satisfactory 
character, for not only have large deliveries to be made during the 
next month or two, bus arrangements are in progress which seem 
likely to find a fair amount of employment for local works during 
the year. 

The steel trade is better employed, and the home and conti- 
nental orders in haud have lately been supplemented by an order 
from America 

Iron shipbuilders are in a better position, both as to orders and 
the activity of their works, than makers employed in any other 
branch of manufacture. 

There is a depressed feeling in the general engineering trade, but 
work in the marine engineering department is active. 

Iron ore is quiet in tone, at from 133. to 133. 9d. a ton at 
mines, and «pecial qualities at 153. to 15s, 6d. 

The coal trade is languid, and prices are very low, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Up to the time of writing, very few establishments have re- 
opened th-ir doors after the usual Whitsantide holidays. This 
year hard'y any of the works will do much during this week, and 
not a few of them will remain entirely closed until Monday. 
Generally speaking the state of trade here is not at all good, nor 
are there any indications of a prospective improvement. At the 
same time it is highly probable that the business which is being 
transacted is on a really sound basis, so far as the question of 
‘‘ kite-flying” by means of paper is concerned. This does not 
afford the inference that the production is large, but it is a good 
sign that even in these times the district has escaped any large 
failure of persons or firms actually engaged in the iron trade or its 
allied industries. This state of things, it is true, has only been 
maintained with difficulty, and should money grow much dearer, 
or business experience further restrictions, awkward questions of 
credit might yet have to be settled ; still, in the meantime, it isa 
subject for congratulation that no large or serious failures have 
taken place. 

In several directions it is becoming more forcibly apparent that 
if we are to meet our various foreign competitors with success, we 
must not only be prepared to produce at a cheaper rate, but must 
take every possible advantage of the facilities afforded by the use 
of mechanical appliances wherever they can be male use of. On 
the Continent, the French, Belgian, and German steel works are 
securing almost all the orders for rails and other railway requisites, 
several large contracts for steel rails having just been taken by 
Firminy, Creusot, Denain, and other establishments, in spite 
of the closest competition our manufacturers appear to have been 
able to offer. From the Cape of Good Hope and from the Anti- 
podes we are continually learning of the marked progress which 
the American hardwares are making in the estimation of dealers 
and consumers, and a beginning of the same sort is being made in 
various eastern markets as well as in South America, From Italy 
we learn that a special sample of American hardware has been 
shipped over in charge of an agent, who wiil travel through 
the country and push his goods in the best way he can, 
Russia, we know, is showing an unmistakeable preference for 
agricultural implements of United States make, and although 
the trade may just now be interrupted by the war, it is 
an established fact, and as such merits stern and unflinching 
recognition at the hands of British manufacturers if they have any 
desire to compete for this branch of business—one of the largest 
carried on with Eastern Europe. Coming still nearer home, we 
have just got an active American competition in our very midst, a 
large establishment in this town having its show-windows full of 
‘*Yankee notions” of all kinds—from mousetraps and cherry- 
stoners up to axes, saws, and frame augers, with many inter- 
mediate steps in the shape of flatirons and other minor domestic 
utilities. All these things are well finished, the castings being 
particularly c'ean and well-defined as to pattern, and the whele 
being palpably made not only for use, but for use in the most 
handy and labour serving way. =x 

The annual report of the Parkgate Iron Company (Limited), near 
Rotherham, was issued to the shareholders on Saturday last,“and 
is a document of representative interest at this juncture. Its 





24 per cent. 

There has been very little doing in Middlesbrough iron, and 
makers ask about the same prices as were ruling last week. 
No. 3 foundry, delivered into the Manchester district. being quoted | 
at 50s, 3d. to 50s. 9d. per ton; No. 4 foundry, 49s. 9d.; and No. 4 
forge, 49s. 3d. per ton net cash. 

The manufactured iron trade is very flat, and, with the excep- 
tion that hoop makers are tolerably well supplied with orders, all 
the works throughout this district are very slack. Prices are with- 
out material change, Middlesbrough and Lancashire hars delivered 
into the Manchester district being quoted at £6 12s. 6d. to £6 15s., 
and Staffordshire do., £6 15s. to £6 17s. 6d. per ton. Hoops are 
quoted at £7 10s. to £7 12s. 6d. per ton. 

Most of the finished ironworks were closed on Tuesday night for 





*Change in Birmingham for angles and for good singles and d : 
together with fencing iron. The lots seldom represent large 
quantities, but hardly any quantity is now too small to receive 
attention. The prices at which, for all but the best iron, makers 
accepted the orders, mav be inferred from the quotation of £8 per 
ton for angles, delivered f.o.b. in London. 

Singles of a minimum quality were freely offered at £8 to £8 5s. 
From that figure they extended to £10 and £11. Proportionately 
the demand is greater for the higher than for the ategeivel 
iron. 

For the making of sheets of a high class, the works formerly 
owned at Walsall by Mr. Edward Russell were, in respect of two 
of the mills, again started on Wednesday night, greatly to the 
satisfaction of the surrounding workpeople. The property has 
been bought by a new firm, styled Messrs, Harrison, Hipkins, and 

on. The chief proprietor is a proprietor also of the Wom- 
bridge Iron Company, Shropshire, of which, till he resigned to 
take to the Walsall concern, he was also the manager. 

A fair business is being done in this district with iron made in 
and about Middlesbrough, where plates are being bought by traders 
in this district at £7 17s. 6d. per ton. The figure is one with 
which South Staffordshire is wholly unable to compete; yet a few 
substantial firms here are doing a somewhat considerable business 





the r der of the week for the holidays. 

I understand that the works of one of the local iron companies 
which were recently in the market have been taken over by a 
private firm, who are now ones on the concern. 

Tn the coal trade, so far as the Manchester district is concerned, 
there has been nothing doing during the past week ; many of the 
collieries have been closed since Tuesday, and many of the coal 
yards and offices have also been closed for the greater part of the 
week. In the West Lancashire districts, where the holidays do 
not cause so general an interruption with work, there are, never- 
theless, numerous complaints of the irregularity of the output, 
and some of the colliery proprietors are unable to execute many of 
the orders they have on hand. Except, however, that there is a 
little extra push from consumers who, in anticipation of the 
threatened strike at the commencement of next month, are anxious 
to buy beyond their present requirements, there is no pressure of 
business, and low prices are still being quoted where buyers are 
prepared to take larj,e quantities. For gas-making coals there are 
a good many inquiries, and for good screened qualities at the pit’s 
mouth 8s. 6d. to 9s, per ton is being asked. For other classes of 
coal prices remain much the same as those last given, good Arle 





y 
at the pit’s mouth being quoted at 9s. 6d. to 10s. 6d. per ton ; Pem- 
berton four feet, 8s, to 9s.; common coal, 6s, 6d. to 7s. 6d. per ton; 


rincipal passages are these :—‘‘ The works and machinery have 

een maintained in an efficient state with the exception of the 
rail mill, for which there is no immediate prospect of employment. 
The cost of the new engine and shears in the guide mill, and of re- 
lining and renewing the stoves of the No. 1 blast furnace at Park- 
gate, amounting to about £2000, has been charged to the revenue 
account. The directors regret that a bad devt with S. Whitham 
has been made, amounting to £2795 9s. 6d., the whole of which 
has been written off. The property at Scholes has been sold, and 
also some of the minerals at Parkgate, for £5039 0s. 2d.; this 
amount has been deducted from the value of the plant. The minerals 
under a plot of land adjacent to the works—the surface of which 
was recently purchased—have been bought for £795. A sum 
of £10,000 has been transferred from the reserve fund to the 
revenue account, so that, after writing off the usual sum of £2000 
for depreciation on plant, providing for all other charges, and 
writing off the balance of loss from the last two years, a sum of 
£627 16s. 1d. is carried forward to the credit of the current year. 
The depression in the iron trade has been unparalleled in the 
history of the company. The stocks have been valued at the 
depreciated market price of the day, and have thereby materially 
added to the loss on the past year’s working. The loss on the 


' company’s trading, including the bad debt and the depreciation in 


the value of the stocks already referred to, has been £3169 11s, 
In consequence of the unprofitable operations of the company the 
directors have reduced their remuneration to the extent of £500 
for the past year.” I may add that the paid-up capital of the 
concern is £194,875, and amongst the assets are land, buildings, 
and machinery, £207,349; stock of iron, &c., £40,715; loco- 
motives. &c., £9199 ; and book debts, £16,450. There are ‘‘ sundry 
—— to the extent of £61,359, and a reserve fund of 
11,684, 

The annual report of the Hollamshire Steel and File Company, 
Limited, has also been issued, and is a document of a more favour- 
able nature than the foregoing. The directors state that the net 

rofit of the year’s working is a profit of £4818, after expending 
893 in removing and rebuilding file shops. Out of the balance a 
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dividend of 10 per cent. is declared. During the year a new mill 
has been erected. 

On Saturday the new lines of tramways belonging to the Sheffield 
Tramway Company, from the centre of the town to Hillsborough 
and Owlerton, were opened for traffic, and have since done a large 
business with ten cars, constructed by the Starbuck Company, 
Birkenhead. These cars are fitted with the Hadfield patent 
cruci‘le steel wheels, which are stated to be about 1 cwt. lighter 
than the American car wheels, and to work easier on the rails. 

Last week the shares of the late Mr. Joseph Mitchell, of Swaithe 
and Edmund’s Main Collieries, were put up by auction at Barnsley. 
The Dodworth-road Colliery, as a working concern, was withdrawn 
from sale, owing to the reserve, £4000, not being reached. The 
next lot was 104 fully paid up £2 10s. shares in the Worsboro’ 
Dale Gas Company, 80 of which sold at £4 each, and 24 at 
£3 18s. 6d. per share. There was also a lot of 102 shares of £20 
ae up in the Mitchell’s Worsboro’ Dale Foundry Company, 

imited, which were withdrawn, owing to the highest bid being 
only £7 per share. 

It is not a matter strictly germane to my ordinary trade report, 
but I may state that the Leeds Corporation have given an order 
to Messrs. Walker ‘and Hall, of Sheffield, for a complete dinner 
service of silver plate. The same house has also taken an order 
from another source for £2000 of silver spoons and forks, mostly 
in competition with London houses. 

A petition for liquidation has been filed in the Sheffield Bank- 
ruptey Court by Fredk. Dalzell Carr, of Rotherham, metal broker, 
formerly carrying on business in co-partnership with Wm. Calvert 
as the Owlerton Forge and Axle Company. The liabilities are 
considerable. A petition has also been filed by John Birks, of 
Sheflield, table knife hafter, whose liabilities are not large. 











THE NORTH OF ENGLAND. 

(From our own Correspondext.) | 

STORMS-seem to be brewing in the coal trade of the North of | 

England. The Northumberland miners have made up their minds 

to resist the resolution of the owners to carry out the proposed 

reduction of 10 per cent. and withdraw the privilege of free house 
l 


al. These p 






rivileges have been granted to the miners almost | 
2e immemorial. Early in the present century the rule was to 
small acknowledgment, equal to 3d. per week, in respect 
allowance, and this the owners regarded as a virtual 
ion of their right to withdraw them at any time they might 
x fit. The men, however, think differently, and have resolved | 
ten to no proposal relative to the withdrawal of free house and 








It is more than a month since a proposal was made to submit 
this matter to arbitration. The owners expressed their willingness 
to submit to the decision of a disinterested party the question 
of whether the free house and coal should be withdrawn, and, if 
ation, if any, should beallowed for them. This | 
w been under the consideration of the miners as a | 
esult of their deliberations, as ascertained by the 











reports sent in from the d ent lodges, has been that 11,310 men 
have voted in favour of « , and only 946 ag tit. The feel- 
ing in favour of a strike may thus be to alr 

unanimous, and unless some other proceeding is taken to 


stay the choice of the men, the whole of the Northumberland 
collieries will be idle in another week. The men will probably 
bring their gear to bank next Friday, the notices of reduction 
expiring on the following day. It is many years since a general 
strike took place in Northumberland before. The miners of that 
county have usually been regarded as the finest and most culti- 
vated of their class ; they have been advised by Mr. Burt, M.P., 
their secretary, to whom they allow a salary of £500 a year, to 
mai: tain his parliamentary position, to refrain from a strike, but 
on this occasion they have broken entirely away from their leaders, 
and followed their own obstinate course. The strike that is now 
beginning is likely to be a protracted one. Most of the Northum- 
berland miners have deen careful, frugal men, who have saveda 
little money, and are better able to hold out than miners generally. 
They are also more determined, and when they take a resolution 
in hand, are not easily moved from their purpose. The effect of 
the strike will be to send a great deal of the North-country trade | 
to Wales. 

The shipping frequenting the north-east ports depend mainly on | 
the steam coal of Northumberland, and as this supply will now be 
withdrawn, ships wili be comp+lled to coal elsewhere, Wales being | 
the only great competitor of the northern coal-field. The stocks 
of steam coal already accumulated are very small, and not suffi- 
cient to go anyway towards meeting the requirements of the trade. 
The strike will not affect local industry otherwise to any material 
extent. 

The Durham cokemen have fortunately been wiser in their gene- 
ration than the Northumberland miners. There was afew days 
ago a strong spirit of insubordination rampant among many of the 
cokemen, and a strike seemed to be all but certain in ct of 
the refusal of the owners to allow free and open arbitration on the 
proposed reduction of 6 per cent. The majority, however, have 
allowed wiser counsels to prevail, and at a meeting of the council 1 
of the Cokemen’s Union, held at Bishop Auckland on Wednesday, 
it was agreed to go to arbitration as the only apparent alternative 
to a strike, but without prejudice to further proceedings. This 
resolution has lifted a load both from the iron and coal trades, for 
if the cokemen had come out, the iron trade of Cleveland would 
have been entirely disorganised and prostrated. 

The South Durham Iron Company, who have three blast fur- 
naces at Darlington, have just issued to their creditors a circular 
intimating their inability to meet their engagements. The com- 
pany have accumulated large stocks of pig iron, and steps will be 
taken to realise these as soon as possible, when the directors say 
they expect to be able to meet their liabilities in full. The full 
extent of the liabilities is not ascertained. 

TheCleveland miners and mine owners concluded on Thursday and 
Friday last the arbitration proceedings relative to the proposed reduc- 
tion of 14d. per ton in the general mining rate, and 10 per cent. in 
other wages. SirJ. Fitzjames Stephen, Q.C., sat as umpire. Evidence 
was adduced by the mine owners to prove the very prostrate con- 
dition of the iron trade at the present time. It was stated that 
sixteen of the finished ironworks connected with the Board of 
Arbitration were entirely idle, and that the number of men em- 
ployed had been reduced from more than 13,000 in 1873, to only 
7000 at the present time. On Saturday, at the instance of the 
miners’ executive, Sir James paid a visit to one of the ironstone 
mines of Cleveland—that of the Brotton Company—where he was 
conducted through the working, and had the whole process of 
mining satisfactorily explained by the agents of the owners and 
men respectively. The arbitrators will meet in London next week 
to consider their award, which is expected in about a fortnight. 

The annual report to be presented to the meeting of the share- 
holders of Hopkins, Gilkes, and Co. on Thursday next has just 
been issued. It states that the working of the past year leaves a 
profit of £5685, after writing off £11,000 for bad debts and legal 
expenses. The Danks furnaces are turning out from 250 to 300 
tons per week of manufactured iron, superior in quality to any 
hitherto made from Cleveland pigs alone, and may yet lead, in the 
opinion of the directors, to important results in connection with 
— manufacture of steel. A call of £1 per share will be due in 
July. 

Messrs. Bolekow, Vaughan, and Co. are about to blow in three 
furnaces at Middlesbrough, which they intend to devote to the 
manufacture of spiegeleisen, and three other furnaces at Eston, 
constructed for the making of Bessemer pigiron. The company 
do not, however, in the present seriously prostrate condition of 
trade, intend to make a start with the new steel works at Eston, 
which are being completed less rapidly than they were. They 
think of sending the Bessemer pig iron made on Tees-side into 
other markets, and especially those of Germany. 





| affected values to some extent. 


| affect the market unfavourably for weeks to come. 
| thousand tons of pigs have been sent to Messrs. Connal and Co.’s 


The Lackenby Ironworks, near Eston, are advertised for sale. 
The liquidators of the estate of Thomas Vaughan and Co. are also 
trying to dispose of the extensive concern carried on by that firm 
with such unfortunate results. 

The coal trade has been much disturbed of late by the disputes 
threatened and pending in connection with variations of wages. 
The result of the proposals of the Northumberland coal owners 
has, of course, completely paralysed the trade of that county, and 
it is probable for the next few weeks at any rate steam coal will be 
at a premium. 

The National Association of Miners will meet in a few days at 
Durham. Among the business to be considered there is a pro- 
posal to remedy the prevailing depression by a complete stoppage 
of all the collieries in the country for a month or six weeks. 

The steamship Bear, recently built by Messrs. R. Dixon and Co., 
of Middlesbrough, for Messrs. James Watson and Oo., of Glasgow, 
made a successful trial trip on Saturday last. The occasion was 
interesting as marking the inauguration of a new class of ships, 
specially designed and constructed for carrying pig iron, the 
holds being designed in compartments in such a way as to prevent 
the cargoes from shifting. 

Very little has this week been done in theiron trade. A fair 
number of merchants were on "Change at Middlesbrough this week, 
but the holidays and the unsettled condition of the coal trade 
hindered the transaction of business. Pig iron was, if anything, 
a little weaker. No. 3 was quoted at 41s, 6d. In finished iron 
there was no change. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been comparatively lifeless throughout the 
past week, and prices both of warrants and makers’ brands have 
declined. In the warrant market hardly any business has been 
done. There has been a better inquiry for pigs for shipment, and 
a larger quantity of Scotch and Cleveland iron is being consumed 
at the works, but the present depression in the market has still 
The influence of the disputes with 
the miners and of the lock-out in the Clyde, will, in all likelihood, 
About a 


Glasgow stores since last week, and the reserve there now amounts 





to cluse on 137,000 tons. Since last week one furnace has been 
re-lit at Langloan, so that there are now 114 in blast as against 116 
at the same time last year. 

Busmess was done in the warrant market on Friday forenoon at | 
54s. 14d. to 54s. 3d. each, and in the afternoon at 54s. 14d. cash 
and 54s. 4d. one month. There was no market on Monday. 
Tuesday’s market was idle, and only a very small amount of 
business was done, the figure standing nominally at 54s. 3d. cash. 
On Wednesday the market was firmer, with business at 54s, 7d. 
to 54s. 8d. cash. To-day—Thursday—being Queen’s birthday, is | 
a general holiday, and therefore no market was held. 

On the week there is a decline of from 6d. to 1s, on makers’ 
brands. Good marketable brands, Nos. 1 and 3, declined 6d. each; | 
Gartsherrie, Nos. 1 and 3, 1s. each ; Summerlee, No. 3, 6d.; Carn- 
broe, No. 1, 1s.; No. 3, 6d.; Monkland and Clyde, Nos. 1 and 3, 
6d. each ; Glengarnock, No, 1, 1s ; No. 3, 6d.; Eglinton and Dal- 
mellington, Nos. 1 and 3, 1s. each. The quotations are now as 
follow :—G.m.b., f.o.b. at Glasgow, per ton, No. 1, 56s.; No. 3, 
52s. 6d.; Gart-herrie, No. 1, 64s. 6d.; No. 3, 55s. 6d.; Coltness, 
No. 1, 68s. 6d.; No. 3, 563. 6d.; Summerlee, No. 1, 61s.; No. 3, 
54s, 6d.; Langloan, No. 1, 64s.; No. 3, 56s. 6d.; Carnbroe, No. 1, 
57s. 6d.; No. 3, 54s.; Monkland, No. 1, 56s.; No. 3, 52s. 6d.; 
Clyde, No. 1, 57s.; No. 3, 53s. 6d.; Govan, at Broomielaw, No. 1, 
57s.; No. 3, 55s.; Calder, at Port-Dundas, No. 1, 65s.; No. 3, 56s.; | 
Glengarnock, at Ardrossan, No. 1, 60s. 6d.; No. 3, 55s.; Eglinton, | 
No. 1, 57s.; No. 3, 53s.; Dalmellington, No. 1, 56s. 6d; No. 3, 
54s. 6d.; Carron, at Grangemouth, No 1, 65s.; No. 3, 64s.; No. 1, 
specially selected, 70s ; Shotts, at Leith, No. 1, 62s.; No. 3, 57s.; 
Kinneil, at Bo'ness, No. 1, 57s.; No. 3, 53s. 

From Scotch ports the shipments of pig iron during the week | 





v0. 





| ending the 19th inst. amounted to 11,547 tons, showing an increase 


of 2037 us compared with those of the corresponding week of last 
year. The imports of Middlesbrough pigs at Grangemouth for the 
week were 6740 tons, being 1385 more than in the corresponding 
week of 1876. 

The malleable trade is on the whole very well employed, some of 


| the works being indeed remarkably busy. Founders are also having 


a very good time of it, and there is a large foreign trade in cast- 
ings. Pipemakers have likewise a fair amount of work in hand. 
Messrs. Neilson and Co., of the Hyde Park Locomo ive Works, 
Glasgow, have just completed a very extensive order of locomotives 
for the Indian railways, the last ten engines and tenders having 
been shipped for Calcutta within the past few days, The other 
shipments of iron manufacture from the Clyde last week embraced 
£9500 worth of machinery, £22,000 castings, £3000 pipes and tubes, 
£1400 bars, and £3700 miscellaneous articles. Prices of all sorts of 
manufactured iron are nominally unchanged. 

For household qualities of coals the market in the West of 
Scotland during the week has been quiet, but there is a very fair | 
foreign demand and large shipments. The inquiry for steam coals 
for the home market has somewhat slackened within the past few 
days. Prices are unaltered. In consequence of the approaching 
lock-out of miners in the eastern mining counties, the home | 
demand for coals has been materially quickened, but the ship- | 
ments are comparatively small, and all demands are met without 
the least difficulty. Indeed, it is believed that, should the lock- 
out unfortunately take place, there will be a sufficiency of coal in | 
store to answer a!l requirements for several weeks. 

The miners in the employment of Messrs. Dunlop and Co., of 
the Clyde Ironworks, are now out on strike, demanding that a | 
recent reduction of 6d. per day on their wages should be returned 
to them. As it is apprehended the result of this strike, if not early 
settled, will be a temporary stoppage of Messrs. Dunlop’s furnaces, 
their brand of pig, which now holds a first place among g.m.b. in 
the market, has risen considerably in value. On Thursday last the 
men employed by the Provanbill Coal Company met at Baillieston, 
and resolved not to resume work until they shall have received an 
advance of 6d. per day. 

It is feared that the lock-out of the Fife and Clackmanan 
miners, which is fixed to take place on Saturday, the 26th current, 
will hardly be averted. The coalmasters held a meeting at Burntis- 
land the other day, when it was unanimously resolved that as the 
workmen’s committee had rejected proposals of compromise on the 
part of the employers’ committee, the lock-out would be rigidly 
enforced. The masters have made arrangements for mutual assist- 
ance in the way of coal supply, so that there is a probability of 
those men who are prepared at once to acquiesce in the employers’ 
terms being kept at work. The latest accounts from the collieries 
disclose a growing disposition on the part of the men to accept 
some compromise, as they see that the masters are quite prepared 
to enforce the lock-out. Indeed, at some collieries the vote of the 
men has been in favour of remaining at work at the reduced wages, 
on the understanding that they would get an advance simultane- 
ously with a rise in the price of coal. 

Within the past few weeks, two large steamers, named the 
Bull and the Bear, have been launched by Messrs. Raylton, Dixon, 
and Co., of Middlesbrough, for Messrs. James Watson and Co., 
iron merchants, of Glasgow, Middlesbrough, and Liverpool, to be 
employed in the importing of pig from Cleveland to Scotland As 
Monday was a holiday on ’Change at Glasgow, a most influential 
party of ironmasters, merchants, and consumers, attended the 
trial trip of the Bear, in the Firth of Forth, on the invitation 
of the Messrs. Donaldson, the members of the firm of Messrs, 
James Watson and Co. The company, who numbered about 130, 
were much interested in the arrangements of the Bear, which like 
its sister ship, the Bull, has been fitted with an approved system 
of trunk stowage, designed by Mr. Dixon, which effectually pre- 
vents the iron from shifting during heavy weather. These vessels 








are an important acquisition to this growing trade, which has to 
be conducted on a coast peculiarly liable to the prevalence of 
stormy weather. Both steamships were Bn by Messrs, 
Richardson and Sons, Harlepool. 

The lockout in the shipbuilding yards on the Clyde took effect 
on Saturday, and so far as has been ascertained, from 12,000 to 
15,000 of the 35,000 men employed on the river are thus thrown 
out of employment. Your readers will remember that the ocea- 
sion of the lockout is a strike of shipwrights, for an addition of 
ld. per hour to their wages, which has now continued for about 
six weeks. The employers were apprehensive that had the ship- 
wrights been successful, their triumph would have been the signal 
for other branches to present a similar demand, and with the view 
of bringing the dispute to a close before the ironwork of the 
vessels in hand was finished, which must have occasioned a com- 
plete block in the trade, they resolved upon the present lockout, 
A conference between the shipwrights and a few of the masters 
has been held without result, but there are at present good 
hopes that the dispute may soon be arranged by means of arbitra- 
tion. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE inquiry into the accident at Tynewydd, which has elicited 
such on outburst of generous feeling throughout the country, 
ended last week in a verdict of manslaughter against the manage- 
ing partner, Mr. James Thomas. It was shown conclusively that 
no advance bore holes had been made in driving the heading, as 
insisted upon by the Mines Regulation Act. Had these boring 
holes been driven into the old workings of Hinde’s pit the accident 
could net have happened. On the other hand, Mr. Thomas’ plea 
is that he fully expected to meet witha 7 yards fault before coming 
to the boundary line, and he was misled by the impression that the 
old workings into which they drove were lower, on account of a 
downthrew, than the workings of Tynewydd. 

There has been great briskness in the coal trade throughout the 
district, and very large shipments have been made to the Mediter- 
ranean ports and also to France. The total export of coal from the 
whole of South Wales during the week amounted to 105,249 tons. 
This has caused great animation to the various ports, as may be 
inferred from the fact that during the week ninety-one vessels of 
large burthen left Cardiff, thirty-seven Newport, and thirty-five 
Swansea. Cardiff especially has been very animated, and, though 
no alteration has taken place in price, still prospects are hopeful. 
Coalowners are now calculating upon the possibility of a strike in 
the north, which may give a still further impetus to the Welsh coal 
trade, and, though strikes are strongly condemned, yet it will be 
necessary to prepare for such a contingency. The double shift 
which is now in active operation in several valleys give greater 
facility to the coalowner in meeting large demands. This was 
shown last week at one of thé leading collieries, where the output 
was such as to exhaust the wagons, and lead to a stoppage fur a 
short time. 

A little while ago the management at the collieries of Plymouth 
and Aberdare, forming the estate of Mr. Richard Fothergill, issued 
a notice to their collirrs that an alteration would occur in a month's 


time. This has now resolved itself into a decision that a reduction 
of 10 per cent. must be accepted by the men. The men offer to 
accept 5 per cent. or come to a compromise, but at present nothing 


has been done, and it is feared that a strike is pending. It is well 
known that the working of the collieries at present low rates of 
coal must entail a loss. Mr. Crawshay, in the adjoining collieries 
of Cyfarthfa, states that he loses on every ton of coal that is sold. 
Great interest is centred on the dispute now going on between 


| the managers and the men. 


The make of patent fuel continues satisfactory, but I am rather 
surprised that makers do not show a greater speculative spirit in 
storing small, which may now be had for almost anything. I saw 
a large quantity sold this week for a little over 1s. 6d. per ton. 
Best four feet small is quoted at Cyfarthfa at 2s. 6d. at pit. 

A small make of bar iron is going on at Llynfi for Lisbon. 

The iron trade is sluggish as regards its general character, but a 
few of the iron and steel works are moderately busy. These are 
Rhymney, Dowlais, and Ebbw Vale. Tredegar is said to hold 
orders that will also last a few months, but the rule is to economise 
with most of the works, and extend the delivery of rails over a 
lengthened period, thus giving the men about three or four days a 
week each. This is, for the workmen’s interests, a much better 
plan than foreing on a delivery and having an occasional month’s 
idleness, 

Dowlais has been turning out rails for Montreal, Ebbw Vale for 
Palma and Kurrachee, and Khymney for Sandswall. 

I notice that the patent nut and bolt works in Monmouthshire 
are busy on an Indian order. 

The total iron and steel exports of the week from all Wales 
amounted to 6170. This is gratifying ascompared with the 1000 
and 2000 tons per week of Jast autumn, but insignificant with the 
25,000 to 30,000 tons per week of four and five yearsago. Our 
ironmasters are inclined to think that the lowest depth has been 
reached, and if any further change occurs it will be for the better. 
The stagnant works in the whole of South Wales are showing, 
with the solitary exception of Cyfarthfa, strong indications of 
decay, and upona resumption of activity renewals both of machinery 
and masonry, plates, &c., must be enormous. Not even a coal tar 
brush is used to preserve the framing and ironwork at several 
large establishments which a few years ago were in full activity. 

The Burry Port and Gwendreath Railway Bill has passed. 

Several of the Welsh ironmasters have visited Spain lately to 
look after the projected tariff on the export of iron ore. 

Ebbw Vale continues to import largely, and, in view of con- 
tingencies, as one is not injured by exposure, it would be prudent 
for all our ironmasters to increase stocks, 

Captain Ross, owner of the Princess Royal Colliery, Bream, 
Forest of Dean, was fined in two penalties of £10 each, this week, 
for neglecting the provisions of the Mines Regulation Act, with 
regard to having an inspection of the colliery before the shifts 
descended to work, 
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THE DISPOSAL OF TOWN SEWAGE. 
No. IV. 

Or all the chemical processes for the treatment of 
sewage, probably none has been so conspicuously before 
the public as that of the Native Guano Company. At 

resent the process is in operation at Leeds and at Ayles- 

ury. The advocates of this method have contended for a 
certain value in the dried portable manure which is the 
result of the process. The value put upon this manure by 


the company is £3 10s. per ton, when it is obtained from _ 


the sewage of a water-closeted town. The manure at 
Leeds has been admitted to be somewhat poor. The com- 
yany have tried their processes at various towns, and they 
Pie succeeded in selling their “native guano” to the 
extent of rather more than 4200 tons, for which they have 
received £14,000, or nearly at the specified rate of £3 10s, 

r ton. Opinions vary as to the efficiency of the manure, 
Put there are testimonies in its favour, especially from 
horticulturists. The price which is thus put on the manure 


is not supported by chemical analysis, but the company | 


appeal to the sales which they have effected, and to the 


results which have followed the application of the “native | 
guano” to fields and gardens. The Rivers Pollution | 


Commissioners showed the process scant favour some years 
ago; but, in fact, the Commissioners were opposed to all 
chemical processes for the treatment of town sewage, 
approving only of irrigation and intermittent downward 
filtration. In the recent report of the Local Government 
Board Committee there is a report from Dr. Voelcker, in 
which the value of the “native guano” at Leeds is esti- 
mated chemically at 
8s. 44d, per ton in the wet 
state, or at 16s. 84d. if 
with only 15 per cent. of 
moisture. 

The latter, we presume, 
is the normal condition of 
the manure. But Leeds, 
with a population of 
291,000, has only 6300 
water-closets. There are 
15,598 privies and mid- 
dens, and about 6000 pails 
in use, the night soil bein 
mixed with ashes and sold 
as manure. The daily 
mean flow of sew is 
about 12,500,000 gallons, 
containinga large quantity 
of liquid refuse from dye 
works, tanneries, &c. After 
giving a chemical estimate 
of the value of the “native 
guano,” Dr. Voelcker 
enters into a calculation 
of the “ practical or mar- 
ket value” of the manure. 
This he puts as low as 
somewhere between 2s, 9d. 
and 4s. 2d. for she wet 
sewage sludge, and between 
5s. 6a. oat ta 4d. for a 
sample with 15 per cent. 
of moisture. The chemical 
value of a ton of farm- 

ard manure is shown to 
15s. 74d., yet we are 
told that dung can 
be bought in many places 
for 5s. per ton, and the 
highest price is not likely 
to exceed 7s. 6d. As 
farmyard manure thus 
realises from one-third to 
one-half its chemical value, 
Dr. Voelcker applies the 
same reduction to the 
value ofthe“ native guano,” 
as wellasother manures ob- 
tained from sewage sludge. 
Of course, against all this 
the Native Guano Com- 
pany set the quantity of their manure which they have 
sold at £3 10s. per ton, and they assert that in many cases 
the farmers have been so well satisfied as to repeat and 
increase their orders. It is also to be mentioned that some 
time ago the Rivers Pollution Commissioners valued the 
“native guano” at £1 12s. per ton, estimating it chemically, 
and in like manner Dr. Voelcker gave one sample as high 
a value as £1 13s. 6d. Speaking of the manure obtained 
by the company’s process at Crossness, Mr. Keates 
reported :—‘“ The value of the manure, as judged of by its 
chemical composition, does not exceed twenty shillings per 
ton.” It has been since explained that the Crossness 
sewage was diluted to a greater extent than the company 
were aware, there being a leakage of water—either from 
the subsoil or from the river—into the well from which 
the sewage was pumped. At all events, it is certain that 
the sewage of the metropolitan outfall at Crossness is con- 
siderably diluted by infiltration through the main sewers. 
The trial of the process at Crossness was unfortunate for 
the company, as showing a very large outlay for a small 
quantity of manure. On certain points the results were 
satisfactory. Thus, Mr. Keates, the consulting chemist to 
the Metropolitan Board, reported that the “ effluent was, on 
the whole, very ;’ at the same time drawing attention 
to the fact that the sewage itself was “ extremely diluted.” 
This dilution, the company argue, lessened their manurial 
product both in quantity and value, and they are not pre- 
pared to admit that it assisted them in the process of puri- 
lication, though in this latter respect perhaps few will agree 
with them. In the next place, Mr. Keates states that 
during the preparation of the manure, including the storin 
of the moist cakes of mud from the presses, and the fin 
drying by means of the drying cylinder, “no offensive 
effluvia were emitted.” Taus, according to the experience 





SIDE ELEVATION 


_ gained at Crossness, it would appear that the process | sewage to it, at an entire charge—including interest and 


might be carried on “without producing any nuisance.” 


redemption—of £40 a day; whereas the present cost is 


| At the request of Mr. Keates, the channel at Crossness | £50 a day, including interest and sinking fund. It will 
| along which the effluent water made its exit, and which | be observed that the full extent of 600 acres would be at 


was of considerable length, was left unswept for nearly | the rate of about one acre to each 500 of the population. 


| two months. Nevertheless there was not the slightest Mr. Crookes points to Tunbridge Wells, and says that at 
growth of sewage fungus. 


v | the same rate of expenditure ds would have to pay 
| The materials employed by the Native Guano oo | down a capital sum of one million sterling, and incur a 
_in the precipitation of the sewage consist of alum, blood, | yearly loss of £70,000. Mr. Bailey Denton would pro- 
'clay, and charcoal. Hence has arisen the title of the bably reply that Tunbridge Wells was an unfortunate 
“A B C process,” taken from the initial letters of the example, and that much better instances of the economic 
| materials, A small quantity of sulphuric acid is added to | results of irrigation are readily to be found. 
| the mud, and the latter is then dried in heated revolving The A B C process has been introduced at Aylesbury on 
| iron cylinders, whence it issues in the form of an inodorous | an agreement between the Native Guano Company and 
powder, The cost of working the A B C process at Leeds the local authorities for seven or fourteen years, the com- 
| 1s about £15,000 per annum, including chemicals and pany depositing £1000 as security for the due fulfilment 
| labour. Calculating 6 per cent. as the cost of works, the | of their part of the contract. The company are to receive 
‘yearly charge is made to amount to £18,660. Whether a subsidy of £200 a-year, together with the use of the 
| 80 large an outlay for works was really required may existing tanks and works, originally designed by Mr. 
| perhaps be questioned. Mr. Alderman Tatham, chairman | Hawksley for the lime process. Any additional works or 
of the sewage committee of the Leeds Corporation, has machinery will be at the cost of the company, but will 
stated that the outlay of £60,000 included the cost of “25 remain their own property. On these terms the company 
acres of land, trial works, workmen’s cottages, &c.” There | guarantee the authorities against all risk of legal proceed- 
| appears to be no nuisance arising from the process at ings in regard to the purity of the effluent. The town has 
Leeds. On a recent occasion we find Mr. Crookes putting expended on tanks and works £2882. Mr. Bailey Denton 
| the cost of treating the whole of the Leeds sewage at | reckons the entire annual cost to the ratepayers at about 
| £13,000 per annum—equal to a rate of 3id. in the £380, or 34d. in the pound on the rateable value. But it 
|pound. This we are told “includes, labour, fuel, and is objected that, however satisfactory this result may be 
all other charges, in addition to tte £8000 required to the ratepayers of Aylesbury, the process can never take 
| for chemicals alone.” The manure produced at Leeds the position of the best “ practicable” treatment available 
is estimated at 20,00) tons per annum, and Mr. Crookes for a town on an inland river, supplying drinking water 
to a large population. In 
this instance “ the effluent 
finds its way into the 
Thame, and by the Thame 
into the Thames, from 
which a great portion of 
the population of the me- 
tropolis is supplied with 
drinking water.” So far as 
the metropolisis concerned, 
the danger seems too re- 
mote to be appreciable, 
and it may be contended 
on the opposite side that 
the process complies with 
every reasonable require- 
ment. Still, we are told, 
“The fact that the sanitary 
authority of Aylesbury has 
been permitted to adopt 
this process in such a 
situation, where land 
might have been acquired, 
is a striking illustration of 
the doubt and indecision 
still prevailing on a sub- 
ject which ought no longer 
to be subject to either the 
one or the other.” Such 
views come very naturally 
from a decided irrigation- 
ist; but the purity of the 
Aylesbury eftluent may be 
such that no tribunal could 
possibly condemn it. 


The returns recently 
collected by the Society 
of Arts furnish many im- 
portant particulars with 
regard to the treatment 
of sewage in different 
towns. Among others the 
town of Aldershot is wor- 
thy of notice. Although 
the example of a sewage 
farm exists close at hand, 
the town authorities in- 
cline to the adoption of 
Hille’s system, in which 
FRONT ELEVATION they seem to be some- 


SHOLL'S PNEUMATIC HAMMER.—(For description see page 319.) bree ee Se 


, States that sewage mud has been dried at Leeds in| The population is 10,000, and the return says: “No 
Borwick’s cylinders at a cost of about 5s. per ton. The | legal proceedings taken, but now threatened.” It 
usual dispute as to the value of the “native guano” | is wisely observed: “Discussions as to dealing with 
still continues, though the Leeds manure bas a good | small towns needed, and should not be confined, as 
many testimonials in its favour. A trial made by| too commonly the case, to Manchester and large 
the Sewage Committee np a result in the grow- | towns.” Further on we read: “Sewage undergoes no 
ing of hay crops which appeared to justify a value | treatment at present.” The Health Committee candidly 
of £3 10s. per ton, comparing the effect with that pro-| declare that they “consider Manchester arrangements 
duced by Peruvian guano at £15 per ton. In fact, the | filthy,” and they “suggest Hille’s system for this town.” 
committee say there was a balance of 9s. 1d. per ton in | It appears that last July the Local Board of Aldershot 
favour of the “native guano,” thereby bringing up the | resolved on adopting the Hille system, and made applica- 
value nearly to £4 per ton. One merit claimed for the | tion to the Local Government Board for permission to 
“native guano” is that while it may remain inert during | borrow £2500 for the construction of the requisite works, 
a dry season, its virtue is not lost, good results being | including two acres of land, which were to be used as a 
obtained as soon as a suitable season comes round. Neither | filter-bed. The quantity of sewage is stated to be 200,000 
does the “ native guano ” injure the crop during a dry, hot | gallons in twenty-four hours, and the estimated cost for 
summer. In these respects it is said to compare favour- | the corresponding amount of chemicals is 4s. 2d. But the 
ably with Peruvian guano, Mr. Bailey Denton, however, | Local Government Board suggested that if the Aldershot 
contends that the Leeds Corporation would have been | authorities would purchase eight acres instead of two, they 
much wiser if they had spent their money in the purchase | would be able to purify their sewage on the intermittent 
of land instead of constructing tanks. Thus it is argued | filtration principle. In February last the Local Board of 
that £6,000 expended in tanks and works, “ which are | Aldershot sent a deputation to the Local Government 
perishable,” would have purchased 300 acres of land, | Board, stating that the plan of land irrigation and natural 
“which would be imperishable,” at £200 an acre, and this | filtration would be a very expensive one to adopt in their 
would have been repaid in thirty years at £10 a day. The locality, necessitating pumping for a distance of three 
pin equal to 12,500,000 gallons per day, might be | miles. Mr. Sclater-Booth is represented to have replied 
raised on to land, 100ft. high, for £15 a day. The | favourably to the deputation, assuring them that the 
interest on the cost of additional engine power, buildings, Local Government Board would throw no obstacles in 
&e., together with the interest on the purchase of 300 | their way, and adding that “he certainly thought, from 
acres of additional land, if required, would not exceed | the remarks of the chairman, that Hille’s process seemed 
£15 a day. Thus, Mr. Bailey Denton argues, the corpora- | most suited to meet the requirements of Aldershot.” A 
tion of Leeds might have 600 acres of land, “if | few weeks back the matter still remained unsettled, and 
obtainable,” within a height of 100ft. and within a distance | we suppose the sewage still goes into the nearest stream. 

of two miles from the present outfall, and have raised the' Among the queries to which the Scciety of Arts 
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solicited a reply was one as to the view taken by the local | 
authorities concerning the recent report of the Local | 
Government Board Committee. It is curious to notice | 
how little benefit had been imparted by that report, | 
though perhaps it was rather early to expect any result. | 
Ryde had “ not seen” the report, and suggested that “the | 
Local Government Board should publish information on 

the subject in a popular form, suited to unprofessional | 
readers.” We fear the Local Government Board would | 
be rather puzzled to make the sewage question “ popular.” 

North Bierley replied, saying, “Local Government Board re- | 
port not been seen.” Norwich was “unable to say” whether | 
the Health Committee had seen the report. At Newcastle- 

under-Lyne the Health Committee had “not yet dis- 

cussed” the report, and at Aberdeen the committee were | 
“considering” it. Accrington, also, had not yet “ dis- | 
cussed” the report, though the authorities were careful to | 
say they had “seen” it. Whitehaven had apparently | 
made some progress with the report, but tad not yet con- | 
sidered it “seriously.” York said that the Health Com- | 
mittee were “not likely to have seen the report ;” but 
why we are not told. Worcester had “ seen” the report, 
and apparently had its own opinion on the subject, for 
we read: “Sanitary authority feels strongly that Parlia- | 
ment, having put them to the expense of a system of main 

pipe sewerage connected with the river, in ordering it from | 
the river ought to assist the local authorities with their 
knowledge and adyice, so that in future any scheme may | 
not again have to be abandoned.” We fear that Worcester | 
will not get much “ knowledge and advice” from Parlia- | 
ment on the sewage question, though there is a substratum | 
of sense in the appeal thus made. It must be supposed | 
that the Legislature felt convinced that sewage—as such— 
could be kept out of the rivers, before it proceeded to 
pass laws which were intended to bring about such a 
result. Taunton proposes the formation of county repre- | 
sentative boards, and suggests “that the authority at 
Whitehall should be enforced with uniformity and deter- 
mination.” Sheerness states that “no particular obstacle 
exists to impede the progress of improvement, except that 
the Government departments are not under the super- 
vision of the sanitary authority ;” and it is suggested “ that 
the sanitary authority should have power to inspect 
Government premises.” Perhaps the War Office in Pall 
Mall is a case in point. We may observe that sometimes 
the annual reports on the health of the Navy contain 
complaints against the local authorities, though we do not 
say that Sheerness is implicated. But such is the circle 
in which the question is too often found to travel. One 
interest complains of another, the law makes demands, 
the local authorities ask for information as to the means 
Ly which they are to obey the law, and the central autho- 
rity sends out a committee to see what the local authori- 
ties are doing. After all, the latter have to solve this 
question pretty much for themselves. Looking down the 
list we find Sudbury, with a population of 7000, disagree- 
ing with the conclusions of the report emanating from Mr. 
C. 8S. Read and Mr. Rawlinson. The Sudbury authorities 
say they “find the Goux pails answer very well.” Maldon 
affords a striking example. The population is 5297. The | 
death rate, given with precision, is 17°63. Then we read : | 
“ Privies universal ; drains old, and only a few inches below 





the surface, empty themselves either into the river, or into | 
ditches round the town, in one place with an exposed gutter. 
The Town Council have held two meetings, and having 
come to the conclusion that the death-rate was low and the 
town healthy, they did not think it necessary to do any- 
thing.” Here we have a town favoured with a municipal 
form of government, and returning two members to Par- 
liament, yet content to ignore the most ordinary sanitary 
considerations. According to the death-rate, Maldon ought 
tobea pattern for aCity of Health, yet the arrangements are 
nothing less than a sanitary scandal. Such is one solution 
of the sewage problem—to hold two meetings, and resolve 
to “do nothing.” Manchester, with its enormous popu- 
lation, has its peculiarities, for which reasons can be given, 
though Aldershot, as we have observed, “ considers Man- 
chester arrangements filthy.” In the great city of the 
cotton manufacture “the Health Committee are opposed 
to the construction of any water-closets,” in addition to 
which we are told “ water-carried sewage is not dealt with 
at all in Manchester.” There are 26,235 pails, and about 
16,000 middens. But our consideration of the subject 
relates chiefiy to the small towns. Longton, with a popu- 
lation of 19,747, has just completed its system of sewerage, 
and carries its sewage to the outskirts of the borough, 
where it is received by the Duke of Sutherland, at whose 
cost it is transmitted to the distance of a mile, where it is 
used for the irrigation of land. There is an agreement 
between the Duke and the Local Board, the terms of which 
are not given very clearly. Gravesend, witha population 
of 20,000, is “overrun with cesspools,” and “has 
no system of sewerage,” so that there the sewage problem 
has hardly begun to exist. At Great Malvern, with a popu- 
lation of 6000, the water-carried sewage is applied to land. 
At Flint, the Health Committee “concur in the conclu- 
sions of the report of the Local Government Board on the 
disposal of sewage.” The population is 4277. The town 
is described as well drained and amply flushed, “ with full 
provision for the remioval of sewage matter.” Neverthe- 
less, the “existence of open cesspools is almost universal.” 
What becomes of so much sewage as may be collected is 
not explained, by which we infer that it goes into some 
stream. Winchester, with a population of 17,000, reports, 
“ At present nothing but cesspools, and the river to receive 
sewage.” But it is intended to employ open irrigation and 
downward filtration. The state of affairs in sundry other 
towns will be discussed in our next article. 


Sourn Kxrnsincton Museum.—WHITSUN WEEK. — Visitors 
during the week ending May 26th:—On Monday, Tuesday, and 
Saturday, free, from 10a.m. to 10 p.m., Museum, 27,617; mercantile 
marine, building materials, and other collections, 13,289. On 
Wednesday, Thursday, and Friday, free, from 10 a.m. to 6 p.m., 
Museum, 5674; mercantile marine, building materials, and other 
collections, 2442. Total, 49,022. Average of corresponding week 





in former years, 35,182. Total from the opening of the Museum, 
16,329,054. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 





GAS FURNACES, 

S1r,—The reputation of the Siemens gas furnace is now so 
firmly established that its inventor has no need to discourage 
criticism, and although there can be no doubt that your corre- 
spondent Mr, Coyte has made a mistake, that mistake can in no 
way affect the value of the furnace he writes about in such dis- 
paraging terms. I will, with your permission, since Dr. Siemens 
seems to be willing to supply information, ask him to favour me 
with a little more. 

It is clear, I think, that the Siemens furnace is not a perfect 
furnace. If it was, then it would be in universal use. It is a very 
good furnace, and it is extensively employed; but, as I have said, 
not universally. Now this is just the point on which, in common, 
Iam sure, with very many of your readers in the manufacturing 
world, I would like to learn something. What are the defects of 
the furnace? What is the reason that it is a great success at 
Landore, for example, and that, if I am informed rightly, it was 
tried and abandoned at the Elswick factories? Why wasa Siemens 
furnace put up at Woolwich, tried, discarded, and taken down ? 

The answer, to my mind, is that the furnace is not suitable to the 
wants of all classes, and that it will not do everything. When 
extremely high temperatures are required, there is nothing in 


| the world—I will not say to beat it—but nothing which can at all 


perform the required duty but itself. But it does not follow from 
this that it must be a good puddling furnace. Again, the cost of 
the furnace, both in construction and maintenance, is very 
heavy by comparison. Now I am sure I only echo the 
sentiments of many, when I suggest that Dr. Siemens 
should state to us, through your columns, what are the 
which the furnace may and may not 
be used to advantage. He is a man of too much sense, I take it, 
to assert that his furnace will do everything; but this is claimed 
for it by some of his admirers, and I think harm is done thereby. 
A few words on this subject from Dr. Siemens’ own pen would do 
more to settle the point than dozens of communications from 
others. I have no interest, I may say, in any furnace apart from 


| the wish to know which is the best ; but I have tried many experi- 


ments in the alteration of ordinary furnaces during a considerable 
period when I wasengaged in the manufacture of sheets, which came 
to very little. That is to say, I found nothing either for heating or 
puddling which beat the ordinary furnace with a grate made wide 
and narrow on the Woolwich type. I have seen various gas fur- 
naces at work both in this country and in Austria, but have no 
pounds, shillings, and pence experience with them. H. L. 
Camp Hill, Birmingham, May 28th. 





Srr,—I am very glad indeed that Dr. C. William Siemens has 
corrected the regrettable mistake into which I have fallen; I can 
assure him that I am really anxious to elicit the exact state of the 
art of puddling with gas, and that Iam not one of the improvers of 
the regenerative gas furnace. I cannot too strongly assure 
you that it gives me great pain to publish anything erroneous, 
and I hope thet my apology will be accepted. Dr. Siemens 
cannot be aware, however, what a bad reputation with the most 
noted ironmasters his furnaces seem to have for puddling. 
The loss of iron is said to be generally more than in the 
common furnace; when the coal required for raising steam is 
reckoned, some 22 cwt. per ton of iron are burnt. Only coal and 
best slack can be used in his producers, and there is great extra 
expense in the fettling. Then, when a furnace is stopped for 
repairs, it must stand at least a fortnight until the regenerators 
cool down sufficiently to allow the men to enter; and alto- 
gether, what with bad yields, much good fuel burnt, waste of 
fettling, interruptions in the working, heavy first outlay and main- 
tenance, the Siemens puddling furnace has proved one of the 
greatest disappointments possible to the trade. I cannot, for 
obvious reasons, publish the sources of my information, but I am 
open to correction if, say, Messrs. Nettlefolds will give, for publi- 


| cation or not, the figures of the yields, expenditure of fuel, of 


fettling, and cost of repairs per ton of puddled bar. 

If this discussion had only elicited such a valuable letter as that 
of Mr. Yates, said discussion has had its rwison d'étre. He has 
well observed that the gas furnace itself is a contrivance forty years 
old, and certainly never originated with the Messrs. Siemens. And 
I think that it still remains to be proved whether the Siemens 
interchanger or regenerator be really of value for puddling iron. 

I am curious to read Mr. C. Holste’s reply or no reply to 
Mr. Boetius’ challenge. With regard to Mr. Yates’ remark as to 
**the Bicheroux furnace” at the Round Oak Works, I believe that 
the furnaces there are worked quite differently to Mr. Bicheroux’s 
and with a double blast. What Mr. M‘Corkindale writes partly 
confirms what I have been given to understand, namely, that the 
German furnace, good for heating, isa failure for puddiing. I am 
also told that Messrs. Whitham, of Leeds, have ceased working 
their Price furnace. ARTHUR CoyYTE. 

London, May 27th. 


Srr,—Mr. Fred. Yates, in his letter to you of 17th inst., in an 
off-hand manuer dismisses Bicheroux’s system, and modestly puts 
his own invention forward as fulfilling all requirements. I rather 
believe Mr. Yates does not know a Bicheroux furnace, seeing 
that the description he gives of his beau ideal of a gas furnace 
fits so closely to the former. In Bicheroux’s system the gas is 
produced close to the furnace, and the gases enter the furnace in 
their hottest state; the system may be easily and cheaply applied 
to existing furnaces; the air is heated to the degree desired, and 
the heat, after leaving the furnace, is utilised in generating steam, 
so much so that no auxiliary boilers are required. Perhaps Mr, 
Yates has gained his information from people who, like the 
Diisseldorf ir ter he mentions, have no experience with 
Bicheroux’s furnaces. The fact that this ironmaster has adopted 
an untried Yates gas furnace, speaks neither for or against 
Bicheroux’s system. If Mr. Yates’ furnaces obtain such success as 
Bicheroux’s furnaces, he will be satisfied. I repeat that above 100 
furnaces are in work, and the system continues to be more and 
more adopted. I did not say “‘ that above 100 furnaces were or 
had been at work in Westphalia;” but I do not think the actual 
number is far short from this figure, if Rhineland is included. 

In reply to Mr. Boetius, I have confined my remarks distinctly 
to heating and puddling furnaces. I have been credibly informed 
that his brother’s system has been applied with good results to 
glass furnaces. With regard to the remainder of his letter, I can 
only repeat that he claims in his specification a certain method of 
heating the air, which method I believe to have been anticipated, 
and that a casual glance at the drawings of the specifications will 
show at once the great difference between the two systems. 

21, Great St. Helens, London, May 70th. C. HOLste. 











Sir,—Mr. Yates’ important letter in your last issue much 
interested me. If at any time he likes to pay me a visit I should 
be delighted to see him, and can then show him that the Round 
Oak Furnaces differ very considerably from the Boetius and 
Bicheroux, which are substantially the same. My gas puddling 
furnaces approach as near as possible Mr. Yates’ beau ideal of what 
a gas puddling furnace should be, with several additions, such as 
mechanical stoking, mechanical puddling, and the very important 
advantages given from the ‘‘ Casson-Dormoy” system of circular 
puddling basin, &c. As I have already given in a previous letter 
the results that I obtain, it will be unnecessary for me to recapitu- 
late them here. R. SmirH Casson, 

London, May 30th. 


LEVELLING INSTRUMENTS. 


Srr,—A paragraph appeared in your issue of May 25th, describ. 
ing a method of levelling adopted by Mr. H. N. Ground, Will 











you permit me to state that this is no new device, hut has been 
known for many years? I have repeatedly used it, and found it 
extremely handy for marking out foundations, putting up shafting 
and similar purpeses. Those of your sk a who are not 
acquainted with it will find it well worth their adoption, 
W. 8. Hat, 
Abbey Engine Works, Nuneaton, May 30th. 





CONTINUOUS RAILWAY BRAKES, 

Str,—Having your authority that the paper on continuous brakes 
for railways, read by Captain Tyler before the Society of Arts, may 
be accepted as a challenge, and seeing that in last week’s ENGINEER 
you, to some extent, endorse his remarks, I trust that you will 
readily give a place in your next issue to some objections in reply 
to what has been advanced in favour of the Westinghouse automatic 
air pressure brake. 

As to the time and distance in which a train can be brought to a 
stand by the above brake there can be but little dispute, but the 
efficiency of a brake does not hinge upon the quickness of its stop, 
but upon its adaptability to the rolling stock of railways as at 
present constructed, to constant use, and to all exigencts of traffic, 
together with thness of action, and the capability of making 
a quick stop when required. 

An important objection to the Westinghouse brake is the exces. 
sive strain thrown upon the draw-gear of rolling stock by its action ; 
this follows as a natural consequence of an equal amount of power 
being simultaneously applied to every vehicle from front to rear 
except the engine, on which an equally proportionate amount of 
breakage can never, for obvious reasons, be applied, the result being 
that the engine draws forward, putting everything in tension, 
whereas in a brake where the power is supplied to the carriages 
consecutively, an easy, smooth stop is made. In support of what 
is here stated, it can be testified that, with the automatic prin- 
ciple, out of the four trial experiments made on one of our largest 
railways, broken couplings have taken place eaca time. The first 
experiment showed two broken couplings in starting (the brakes 
having failed to go off properly); the second showed a broken 
coupling, side chains, and broken drag-bar in stopping; the third 
a broken coupling in stopping ; the fourth two broken couplings in 
starting, and a third found to be sprung upon the completion of 
the trip. The two first experiments were run with ordinary draw- 
gear, and the two last with a continuous draw-bar; the same 
defect is further illustrated in the working of trains on the same 
railway. 

In the next place, attendance to such a brake multiplies the 
sufficiently onerous duties of engine drivers by the constant atten- 
tion necessary to keep an elastic fluid—air—at a certain required 
density for the use of the brake, and to maintain such pressure 
against leakage. 

Another objection arises out of Captain Tyler’s reference to parts 
of a competitive brake-——which, individually, I do not support— 
being composed of rubber. Now, this is somewhat incongruous, 
seeing that parts of the brake which he advocates are made of the 
same material, subjected to a constant and far greater pressure 
than the vacuum, a circumstance certainly not conducive to “efficient 
durability of parts, and easy maintenance,” whilst the failure 
of such parts bringing a train to a stand where it is inexpedient to 
do so is highly objectionable ; for when an unexpected obstruction 
occurs to traffic, the operation of the most perfect block working 
does not afford absolute security, as evidenced by the rule of rail- 
way companies requiring their servants to go back and protect 
their train as if no block system existed. In a mechanical brake 
the possibility of failure commences only when the brake blocks 
are being pressed against the wheels—a liability common to every 
description of brake. 

Again, much has been said with regard to the utility of the 
automatic brake in case of accident ; the recent disaster at Morpeth 
being particularised as an illustration ; but all those who hove 
had practical dealings with such cases know that it is utterly 
impossible to apply that or any other brake from the foot-plate of 
an engine whilst steeplechasing over rails and sleepers ; therefore, 
the application of the brake then depends upon self-appliance. 
That the Westinghouse would not have been sufficiently prompt 
in its action to have been of any service whatever is manifested 
by the fact that the screw coupling and side chains must part 
before the disconnection of the air-coupling takes place, and 
there is no evidence to show that the couplings did part until 
the actual smash occurred, the carriages being telescoped ; 
besides, the position of the air couplings between the carriages is 
transverse, from left to right to the direction of the train, neces- 
sitating a lateral divergence of the carriages amounting to nearly 
their full breadth before the air could be released and apply the 
brakes, which must always occur when the front part of the train 
turns to the right. 

From what has been adduced, it is evident that except as a train 
stopper, in this respect a little more efficient than other methods, 
the automatic air brake leaves the liability to railway disaster 
much the same as before, because in the breaking away of passenger 
trains—a rare occurrence—but on which much stress be been laid, 
the existing arrangements have been sufficient, except in the cases 
of the Brierley-hill and Helmshore accidents, neither of which are 
any argument, as the hand-brakes were} misused and neglected in 
each case. RAMBEY KENDALL, 

Gateshead-on-Tyne,}May 19th. 











Royal AGRICULTURAL Society’s SHOW aT LIVERPOOL. — The 
entries of implements for this show, whiclewill be held from July 
11th to 16th, even exceed those of last year, for the exhibition at 
Birmingham, which was the largest that had then been held by 
the society. At Birmingham 393 exhibitors of implements showed 
their productions in 420 stands ; and at Liverpool there will be 395 
exhibitors and 428 stands. The spaces occupied by these stands in 
each year are as tollows :—At Birmingham there were 11,304 run- 
ning feet—20ft. wide—of ordinary shedding, 886ft. in the seed and 
model department, and 2492ft. of machinery in motion, making a 
total of 14,682ft. At Liverpool there will be 12,235ft. of ordinary 
shedding, 880ft. of seeds and models, and 2733ft. of machinery in 
motion, making a total of 15,848ft., and an increase of 8 per cent. 
over the Birmingham exhibition of implements. The showyard 
covers nearly seventy acres of land at Newsham Park. The entries 
of horses, cattle, sheep, pigs, butter, cheese, hams, and bacon do 
not close until June 1st, Theirnumber cannot therefore be stated 
at present ; but as upwards of £6000 is offered in prizes a very 
large show may be confidently anticipated. We may remind 
intending exhibitors that prize sheets and forms of entry may be 
obtained on application to the secretary, Mr, H. M. Jenkins, 12, 
Hanover-square, London, W, 


Crvi, AND MECHANICAL ENGINEERS’ Soctety.—At the meeting 
of this society held on the 24th inst, the president, Mr. R. M. 
Bancroft, in the chair, a paper was read on the Llandudno 
Promenade Pier by Mr. Chas, H. Rew, illustrated by thirty sheets 
of general and detail drawing. The following abstract shows the 
quantity of material to be used in this work will be 600 tons 
wrought iron in lattice girders, bracing, &c.; average s of 
girders, 50ft., with a depth of 4ft. 2in.; 450 tons cast iron in 
No. 162 piles, 12in. diameter; 50 tons cast iron in parapets; 5000 
cubic feet of Greenheart timber ; 4800 cubie feet of pitch pine in 
flooring. Total length of structure, 1234ft. Average width 
between parapets, 25ft. Dock level, 14ft. 6in. above high-water 
spring tides, Total cost, £26,000, or, say, £63 5s. per yard, 
The cast iron piles are driven an average of from 5ft. to 7ft. 
into the ground, and all ironwork painted with Griffith’s patent 
silicate enamelling paint. Messrs, Brunlees and McKerrow are 
the engineers to the work, Mr. Herbert New being resident 
engineer, and Mr. John Dixon the contractor, In the discussion 
which followed, Messrs. H. Valpy, H. Ellis Hill, W. O. Street, A, 
Payne, and J. Love took part, and at the close a vote of thanks was 
given to the author for his paper, which is a valuable addition to 
the society’s records, 
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RAILWAY MATTERS, 


number of passengers conveyed over the Metropolitan 
maine on Whit Ménday was 249,433, ‘This is the largest number 
conveyed in any one day since the opening of the railway. 

Mason MARINLIN, who has been stationed at Harwich for some 
time, has been appointed a first-class inspector of railways under 
the Board of Trade, consequent upon the retirement of Captain 
Tyler, the chief inspector, ; 

‘A ine of steel rails is being laid from the Royal Gun Factories 
to the proof butts adjoining the Royal Arsenal, the old iron rail 
having several times given way under the weight of the 80-ton gun. 
The works are being carried out by the men of the Engineer 
Department. 

Tur Grand Trunk Railway Directorate, of Canada, proposes to 
introduce steel cars in which to carry grain, They are to be 
shorter than the present cars, and as much stronger as steel is than 
wood, which will permit of the grain being loaded higher than at 
present. The new cars are [to,weigh 6 tons instead of 10 tons as 
now, and carrying 18 tons instead of 10 tons, Cars of the new 
model are being experimented with. 

Tur torpedo range in the Royal Arsenal Canal, which is used 
for the preliminary trials of the Whitehead torpedoes by the Royal 
Laboratory Department, is less than 400 yards in extent, and is 
therefore inadequate for the purposes of _the more powerful | of 
these machines now manufactured. Provision is therefore being 
made for a new range, 650 yards in length, in another part of the 
canal, and the building from which they will take their experi- 
mental plunges is in course of erection on the bank, 

Our suggestion, made about]two monthsjsince, that the,Great 
Eastern steamship should be modified to suit the requirements of 
the American fresh meat trade, seems likely to bear fruit. The 
owners of the Great Eastern are, it is said,, considering the pro- 
priety of converting their vessel into a - oo chamber 
for the conveyance of American meat. The$trade in meat, which 
is being developed not only with the United States, but also with 
Brazil, promises to open a wide field of usefulness—a trade which 
will generally provide the great vessel with a full load. 


Tne new Arth-Righi Railway, on the cog-rail principle, is now 
in full working order, and offers by far the best means of seeing 
the wonders of the Righi. The train starts from the village of 
Arth, situated at the head of the Lake of Zug, and passes in its 
course through scenery of the most remarkable description, until, 
in little over an hour, the summitisreached, Arth is conveniently 
situated for communication with every part of Switzerland, and 
the ascent from Lucerne or Zurich may be made, including return, 
in one day. From Zurich the traveller takes an early train to 
Zug, where the company’s steamer is waiting to convey him to 
Arth across the lake. From Lucerne the tourist proceeds by 
steamer to Kussnacht, and thence by omnibus to Arth. This new 

‘ line will become a great boon to tourists in Switzerland, 


STEAM street cars seem likely to get afair trial in the States. 
A Brooklyn company has recently obtained premission to use 
steam on a part of its road entirely in the country, between the 
city line and Fort Hamilton—a distance of about 2} miles ; and it 
is reported that it will use the Baldwin steam car used in Phila- 
delphia on the Market-street line. The Newark and South 
Orange road, in New Jersey, is about to try a street locomotive, 
similar to that built by the Baldwin Works, for Baltimore, we 
understand. This, too, is chiefly in the country. On both these 
lines it will be practicable and not dangerous to run at considerable 
speed—say as fast as fifteen miles an hour—for a large, part of the 
way, and steam thus offers them advantages which purely city 
lines cannot avail themselves of. 

A Crty RaILRoaD is now under construction in Berlin. It is to 
extend from the Lower Silesian ~~ to Charlottenburg, and will 
be seven miles long, and is expected to cost 1,071,000 dols. per mile, 
and as half the right of way and grounds is already acquired and 
the work has been in progress a year, the estimate should not be 
very far out of the way. The road is to have four tracks, two for 
the through traffic of the roads with which it connects, which are 
six in number, Each of these lines is to have three stations in the 
city. The other two tracks will serve exclusively for local traffic, 
and will have six stations at intervals varying from lees than half 
a mile to 2} miles, and probably two other stopping places will be 
provided, 


A PLAN for a great railroad depdt for the use of the Chicago and 
Alton, Pittsburgh, Ft. Wayne and Chicago and the Milwaukee 
and St. Paul Railway Companies, which was made immediately 


after the great fire, is about to be carried out. The proposed 
a will cost about 300,000 dols., which is from one-third to one- 
half the price which the same structure would have cost in 1873. 


It is described, in general terms, as follows: The structure will 
extend from Madison-street to Van Buren, or about 1300ft. It 
willbe divided in two parts by the Adams-street viaduct; the 
Pittsburgh and Fort Wayne and Chicago and Alton occupying 
the lower half, between Adams and Van Buren-streets, and the 
Chicago, Milwaukee and St. Paul and the other lines that may 
decide to come in at that point, will occupy the upper half. The 
building which is to contain the waiting-rooms, &c., will have 
80ft. front on Canal-street, and 200ft. on Adams-street, and will 
be on a level with the viaduct. The space underneath will be 
arched and used for baggage-rooms, &c. This building will form 
the centre of the depdt and will be surrounded on all sides bya 
viaduct or bridge, so that it can be entered at all points without 
interfering with the traffic of Adams-street. From the waiting 
rooms spiral stairs will lead down to the depdt proper, which 
extends to Madison-street on the north, and to Van Buren-street on 
the south. The centre building, containing the waiting-rooms, 
ticket-office, &c., will be very ornamental and constructed of stone 
and brick. The two wings will be of iron with roofs of corrugated 
iron and glass, 


Ar the last meeting of the U.S. Master Mechanics’ Asociation a 
report on lubricants was read and received. The committee 
recommended earth oils for lubrication, The report contained a 
full record of tests made on the Lake Shore and Michigan Southern 
Railway on a machine under as nearly as possible the same 
conditions at those which exist in practice or valves and cylinders. 
There is a strong preference shown for tallow, but those who prefer 
it recommend pure country tallow instead of that which is{rancid. 
Next to tallow, lard is preferred. A drawing of the machine used 
for making these tests was exhibited. Mr. Sedgely, General 
Master Mechanic of the Lake Shore Road, said that the experi- 
ments were made with axles of full size at a temperature of 60 deg. 
and with fifty drops of oil. A dy was hed to the 
machine, Better results were shown from paraffine than with 
either castor or lard oil. Mr. John Ortton, of the Great Western 
of Canada, confirmed Mr. Sedgely’s statement, and said that he 
had as good results with paraffine at 25 cents per gallon as with 
other oils at 60 cents, He is now saving 500dols, per month by 
this means. The secretary, Mr. J. H. Setchel, of the Little 
Miami Railroad, called attention to the effect of tallow in corroding 
steam chests. Mr. J. 8. McCrum, of the Missouri River, Fort 
Scott and Gulf Road, used the best tallow and oil, and found the 
same difficulty from corrosion of steam chests, Mr. Davidson, of 
the Detroit and Milwaukee, found that by using a cheap lubricant 
he saved in its cost, but the expense of the brasses was increased 
thereby. Someone inquired oe Mr. Sedgely determined the 
amount of apd required by each lubricant during the experiment, 
Mr. J. O. D. Lilly said that the heat developed indicated the 

wer consumed. Mr, 8. A. Hodgman, of the Philadelphia, 

Wilmington and Baltimore, asked at what temperature the 
friction was greatest. Mr. Lilly replied that the friction increased 
with the temperature till the brass became molten. Mr. Wells 
said the oil, the brass, and the power required all cost money, and 
must be taken into account in estimating cost, 








NOTES AND MEMORANDA. 


Tue following instructions have lately been issued for dreasing 
compressed gun cotton :—(1) When time permits, the simplest way 
of crying gun-cotton is to expose it to the air of a dry room until 
it ceases to lose weight, or to place it in the open air during dry 
weather in situations where it will be exposed to sun or wind. 
With a dry atmosphere gun-cotton may be dried by exposure to 
open air, even without sun, in about five days. (2) When itis 
desired to dry gun-cotton quickly steam heat should be used, and 
a special apparatus has been constructed for use in the field and 
at stations for carrying out this operation safely and expeditiously. 
This apparatus consists of a boiler and a drying chamber, which 
are placed, when required for use, with an interval of about 6ft. 
between them, and are connected by means of an india-rubber tube, 


‘* Tyce BRAHE’S Meteorologiske Dagbog, holdt oe Uraniborg 
for aarene 1582-1597,” is the title of an octavo volume recently 
published by the Royal Danish Academy of Sci at Copenhagen. 
Scientific readers, as well as meteorologists, will take interest in 
Tycho Brahe’s ‘‘ Meteorological Journal,” with its daily record of 
the weather that prevailed on the coast of Denmark nearly 300 
years ago. We learn from the Preface by Mr. Friis that the manu- 
script was discovered a few years since in the Imperial Library at 
Vienna, and it may well be believed that its publication by the 
Danish Academy has been a labour of love. A summary and an 
excellent index are appended to the journal, and these are followed 
by a résumé in French, with diagrams drawn up by M. Paul la 
Cour. The contents of this interesting work are thus rendered 
accessible to all readers. 

In an important memoir on the mean temperature of the surface 
of the sun in the Annales de Chimie etde Phisique, M. J. Violo 
arrives at the following conclusions :—(1) The intensity of solar 
radiation at the limit of the atmosphere is equal in absolute 
measure to 2°54; that is, the quantity of heat falling in one minute 
on one square centimetre of surface would be capable of raising the 
temperature of one gramme of water by 2°54 deg. C. (2) The 
radiation is enfeebled by its p through the atmosphere in a 
definite ratio, which depends upon the barometric pressure, tension 
of the aqueous vapour present at the time, &c, (3) The effective 
temperature of the sun, deduced from actmometric measures, is 
1500 deg. The effective temperature is defined to be the tempera- 
ture which we must attribute to adisc of the same apparent 
diameter as the sun, in order that it should, when endowed with 
the unit emissive power, send to us in the same time the same 
quantity of heat as the sun actually sends. (4) This temperature 
is confirmed by direct measures effected in an enclosure at an 
elevated temperature. (5) In estimating the mean emissive power 
the surface of the sun as equal to that of steel in a state of fusion 
at 1500 deg., the mean true temperature of the surface would 
be 2000 deg.; and taking the most probable value of the emis- 
sive power of sources of heat consisting of incandescent vapours, 
we find the mean true temperature of the surface of the sun to be 
2500 deg. C. 


A NEW process in the metallurgy of nickel, invented by M. 
Hessel, consists in a novel treatment of the mineral oxides of 
nickel, and specially of hydro-silicate of nickel and magnesia. 
The mineral oxides of nickel are mixed with some sulphides or 
persulphides of alkaline metallic ores, or alkaline earths in pro- 
portions varying with the composition of the mineral and the 
nature of the veinstone or gangue. If this rendersit necessary, some 
meltings—alkalies or alkaline earth, or salts of these bases—are 
added. This mixture is melted in a suitable furnace. The sul- 
phides, alkaline, or alkaline earths react upon the oxides, or upon 
the silicate of nickel, formed by a doubie decomposition of sulphide 
of nickel and alkaline silicates or alkaline earths. The gangues are 
combined with the melted material on the bed of the furnace, and 
produce some scoriz in addition to the silicates previously named. 
The separation of the sulphide of nickel and scoriz takes place in 
the apparatus. This melting gives (1) sulphide of nickel which 
does not contain sulphide of iron, or, at least, very little, if the 
operation has been well conducted ; (2) alkalines or alkaline earths 
in excess; (3) silicates of various bases forming the slag, and 
which are separated. The sulphide of nickel, accompanying some 
other sulphides, is washed afterwards over an inclined grating, 
with addition of some of the silicious meltings. A slag is formed 
floating on the surface of the bath, into which passes all the iron, 
the alkalies, the alkaline earths, but where little nickel enters if 
the operation is well conducted. This slag is removed, and there 
remains at the end of the grating only the oxide of nickel. This 
oxide is reduced by the processes in common use, more especially 
by those used in Germany, 


Dr. ALFORD, the medical officer of health for Taunton, in his 
last report to his authorities, stated that he had recently investi- 
gated an outbreak of lead poisoning in his district. The disease 
was in most cases of a very marked character, the blue lines on the 
gums, the colic and other symptoms being unmistakeable. The 
first cases that occurred were in an isolated farmhouse. Repeated 
visits and analyses of water, preserves, &c., threw no light what- 
ever on their origin; he could find no lead. Then, in sharp 
succession, a large number of fresh cases were reported to him in 
various houses, mostly isolated, in the neighbourhood, many of 
which were very severe. Some six or seven families were affected. 
They all had in common, it appeared, sent their corn to be ground 
atthe same mill. He had visited and inspected this mill, and the 
origin of all the mischief was at once apparent. On having the 
millstone raised he found the surface of each stone honeycombed 
with lead. The millstone being ofa very loose nature large spaces 
occur, which of late, during the illness of the owner, had been 
filled up by pouring in quantities of molten lead. The first 
grinding of wheat after the “‘ dressing” contained, no doubt, large 

uantities of the metal. He at once had the lead removed, but 
rom what he heard this was by no means an uncommon way of 
repairing millstones. He had, therefore, the more fully reported 
this case that the public might be aware of a dangerous source of 
poisoning. He was within the mark in saying that some six or 
seven families, numbering in all, perhaps, some fifteen or twenty 
persons, had been almost simultaneously poisoned. There was, 
according to the Sanitary Kecord, about 101b. of lead upon the 
surface of the millstone, and the cavities were all filled up with 
the same metal, 


A piscovery of mineral salt of much interest and importance 
has, says the Zimes, recently been made at Aschersleben, in Prussia, 
in the vicinity of the Hartz Mountains, Within the last twenty 

ears the Governments of Prussia and Anhalt have been deriving 
profits from the working of sundry pits or mines productive 
of potash salts, situated at Stassfurth and Leopoldshall. Hitherto 
these undertakings have enjoyeda poly, but an independent 
party of explorers, aided by the diamond rock-boring apparatus, 
have suceeded in reaching the potash deposits at moderate depths 
not far from Stassfurth. The first boring reached what is called 
the ‘‘kainit ” portion of the potash layer, which was proved to have 
a thickness of fifty English feet. As the Prussian mining law 
entitles the discoverers to a concession equal toan area of 2,189,000 
square metres, it is computed that this discovery includes about 
66,000,000 tons of potash salts. But the explorers, consisting 
chiefly of English capitalists, have proceeded further, and by means 
of other borings have obtained the command of an enormous area 
of these valuable deposits, which are now going to be extensively 
worked, The discovery is likely to be of great service to chemical 
industry, by providing an ample supply of one of its staple commo- 
dities, the want of which threatened at one time to be rather 
serious. The extraordinary fertility imparted to the soil by the 
use of potash manure also renders the discovery a matter of direct 
interest to the agriculturist. Experience gained in Germany and 
Holland shows that by the use of the kainit and other forms of 
potash, land naturally poor can be made to bear extraordinary 
crops. This system of fertilisation has been found peculiarly ad- 
vantageous in the case of peat lands and moors. 

















MISCELLANEA. 


GunBoatTs built for the Chinese Government have proved excel- 
lent sea boats in their outward voyages. Lord Napier of Magdala, 
who inspected them at Gibraltar, expressed a very high opinion of 
their qualities and powers of river defence and aggression. 

Ir is understood that no more engineer students are for the 
present to be entered at Chatham Dockyard, on account of there 
being no regular factory there at present where the students can 
receive good practical instruction. It is stated the only dockyards 
where the students will be entered are Portsmouth and Devonport. 

THE American board, constituted to test iron and steel, has sus- 
pended its operations, owing to the refusal of Congress to make 
the necessary appropriation therefor. The testing machine which 
the board had constructed will be erected at Watertown, N.Y., 
Arsenal, and will be used by the Ordnance Department in testing 
metals to the extent to which the means will allow. 

WE hear that an eminent engineering firm in this cor ge | has 
taken an order from the Russian Government fora pair ef 1500 
horse-power engines for a clipper now in course of construction in 
Russia. Two sets of drawings of similar engines will also be sent 
by the same firm to St. Petersburg at once, in order that they 
may be put injhand!without delay by one of the native engineering 
firms of the city.— Globe, 

A SUCCESSFUL blasting operation has}‘been performed at one of 
the quarries of the South Cornwall Granite Company, situated 
near to St. Blazey. About 700 tons were thrown down with very 
little breakage, and one block now standing in the quarry contains 
8000 cubic feet, or nearly 600 tons, without a flaw or joint of any 
kind or any discoloration. There are {several jsmaller blocks of 
from 30 tons to 60 tons weight. 

Tue falling of a portion of the roof of the New York Post- 
office building recently killed three men, and wounded several 
others who were at work in a room beneath. The building is of a 
heavy character, but it is constructionally bad in many respects. 
The roof is said to have been loaded from 50 to 75 per cent. heavier 
than it should be. It carried 5in. of concrete and cement at the 
crown of the arches, and a thickness of 14in. of the same materials 
at the deepest part, over the 9in. rolled beams, 

Mr. ConraD FINZEL, until lately one of the merchant princes 
of Bristol, will shortly receive a splendid proof of the respect in 
which he is held by his fellow-citizens. He has spent a consider- 
able fortune in trying to compete with the French bounty system, 
and having failed, his refinery, the largest in the kingdom, is now 
practically closed. Tne leading merchants and commercial men 
of Bristol have, in acknowledgment of his valuable services to the 
country, raised a sum among themselves sufficient to secure Mr. 
Finzel an income of £500 a year for life. 


Aw American journal says :—‘‘ Dr. C. O. Crosby, of New Haven, 
Connecticut, the inventor of fish-hook and needle machines, has 
visited Birmingham, England, and examined the slow process of 
making steel pens. He also visited the manufactories of France 
and Germany. Returning home he has invented an automatic steel- 
pen machine, which he states will make 150 pens per minute, pro- 
ducing on an average about 90,000 pens ina day. Nine-tenths of 
all the pens manufactured are made in Birmingham, England. 
Dr. Crossby proposes to manufacture them in this country on a 
scale that will cut off the imported hand-made articles entirely.” 

A TYPE foundry in St. Paul has lately furnished the types for the 
Framvavi, an Iceland newspaper, to be published in the Icelandic 
colony at Keewatin, on the Red River, in British territory, about 
sixty miles from Fort Garry. This will, according to the New York 
World, be the first newspaper published on the American Conti- 
nent in the Icelandic language. The preparation of the types 
required the greatest care. They are in the Roman alphabet, but 
with a great many peculiarities in regard to accentuation, and are 
of a very antiquated form. 

AN illustration of the readiness with which American manufac- 
turers alter their productions to suit customers is conveyed by the 
following :—Recently, the State assayer of Massachusetts stated 
that the ‘‘marbled” ironware was poisonous, and that the granite- 
ware was innocuous, but that the ordinary purchaser could not 
distinguish between the two. Since then the manufacturers of 
the latter have published the certificates of several chemists show- 
ing that their ware is safe to use; and the manufacturers of the 
marbled ironware are receiving back all of the ware which they 
have sold, and are sending other goods in return for them, stating 
that they will soon have out an enamelled ware that will stand 
any chemical test. 

THE Journal Offciel states that the steam engines in France now 
give an aggregate of 1,500,000 indicated horse-power, representing a 
force of 4,500,000 horses, or 31,000,000 men- thatis to say, ten times 
the true industrial population ; the industrial population of France 
now amounts to 8,400,000 inhabitants, women, children, and old 
people included, among whom can be reckoned only 3,200,000 
active workers. The first engine which appeared in France came 
from Boulton and Watt’s works, at Birmingham, in 1789, and was 
used for distributing water to the city of Paris. It was not till 
1824 that large works for construction of steam engines were begun, 
Some idea of the great comparative progress of the last thirteen 
years may be had from the fact that in 1852 there were 6000 fixed 
steam engines in France, representing 45,000 horse-power ; in 1863, 
22,500, representing 618,000 horse-power ; the number at present 
being as above stated. 


Few of the persons who handle Bank of England notes ever 
think of the amount of labour and ingenuity that is expended on 
their production. These notes are made from pure white linen 
cuttings only, never from rags that have been worn. They have 
been manufactured for nearly 200 years at the same spot—Laver- 
stoke, in Hampshire, and by the same family—the Portals, who 
are descended Tons some French Protestant refugees. So carefully 
is the paper prepared that even the number of dips into the pulp 
made by each workman is registered on a dial by machinery, and 
the sheets are carefully counted and booked to each person through 
whose hands they pass. The printing is done by a most curious pro- 
cess in Mr, Coe’s department within the Bank building. Thereisan 
elaborate arrangement for securing that no note shall be exactly 
like any other in existence. Consequently there never was a dupli- 
cate of a Bank of England note except by forgery. According to 
the City Press the stock of paid notes for seven years is about 
94,000,000 in number, and they fill 18,000 boxes, which, if placed 
side by side, would reach three miles, The notes, sen in a pile, 





would be eight miles high ; or, if joined end to end, would form a 
ribbon 15,000 miles long ; their superficial extent is more than that 
of Hyde Park ; their original value was over £3,000,000,000; and 
their weight over 112 tons, 


IN apaper recently read before the Ashmolean Society, Mir. W. H. 
White, C.E., engineer to the Oxford Local Board, has given the 
following particulars of the drainage of Oxford :—The total length 
of new sewers and surface drains is 32? miles. Of this length 7} 
miles have been constructed of brick and twenty-five miles of 
stoneware pipes. The temporary pumping power supplied consists 
of a portable double cylinder engine of 14 nominal horse-power and 
a 12in. centrifugal pump driven by a belt from fly-wheel of engine, 
Ata fair working speed of ninety revolutions of engine, 2300 gal- 
lons of sewage are discharged per minute, and at present about a 
million and a-half are dealt with daily. The water supply of 
Oxford is about two millions per day—that is, sixty gallons per 
head of the entire population, and in very wet weather the 100 
acres contributing surface water to the sewers would yield about 
the same quantity. Therefore, if the present amount of water 
continued to be pumped into Oxford jthe ultimate wet weather 
flow would be something like four millions per day. He concluded 
by stating that 370 acres of land had been purchased at Sandford 
for an irrigation farm to connect which with the pumping station 
a rising main of cast iron pipes 14 mile long has lately been com- 
menced. The sewage will have to be lifted a height of 57ft., 
and the engines will be from 56 to 60-horse power in duplicate, 
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GOODS LOCOMOTIVE, LONDON 


MR. W. STROUDLEY, BRIGHTON, ENGINEER. 


AND BRIGHTON RAILWAY. 





Wr illustrate above the Burgundy, the one hundredth engine 
built at the works of the Londen, Bright«n, and South Coast 
Railway Company since Mr, Stroudley took the position of loco- 
motive superintendent of the line. 

A minute description of this engine will be found in our 
impression for April 20th, 1877. 

PILE DRIVING. 

ALTHOUGH the subject of pile driving has received a good deal 
of attention on the Continent, so little has been written concern- 
ing it in the English language, that we think our readers will be 
interested in the following description of pile-driving machines 
and the relative cost of work performed by them, taken princi- 
pally from an article in the “Annuaire,” for the year 1876, of 
the Société des Anciens Eléves des Ecoles Nationales d’Arts et 
Métiers. The article is by M. E. Hacquard, engineer to the city 
of Dresden, and describes, as well as the hand pile driver or 
ringing engine, Shaw’s American gunpowder pile driver, as im- 
proved by Herr Reidinger, of Augsburg, and steam pile drivers : 
particularly an arrangement of these by which several pile drivers 
may be worked by one engine, This arrangement is, we believe, 
due to Herr Weber, by whom it was described in the “ Proto- 
kolle des‘Sachsischen Ingenieur Vereins,” in December, 1874, it 
having previous to that time been used for fixing the piles of 
500 yards of quay wall on the Elbe, at Dresden. We shall com- 
mence by describing the apparatus, which may be said to con- 
sist essentially of three parts—namely, (1) a steam engine which 
may be of any portable form ; (2) an arrangement of grooved 
pulleys mounted on a wood frame, and termed a distributor, 
which is driven by the engine, and from which the several pile 
drivers are worked ; (3) the pile drivers. All these may he 
placed in such varied positions as the circumstances of practice 
may dictate, as they are not connected except by the working and 
hauling ropes. Fig.1,page375,1epresents in plan the arrangement 
of three pile drivers worked from a distributor driven by one engine, 
which was used for driving the Dresden bridge piles, and for other 
work, The distributor is shown at Figs. 2 and 3, All or either 
of the pile drivers may be worked from this distributor at one 
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time, or some may work while others are being shifted for driving 
other piles. As will ve seen from the figures, this apparatus con- 
sists of a simple wood frame carrying a main shaft a, worked by 
a strap from the engine running on either of the pulleys 0d. 
This same shaft carries three double-grooved pulleys p pp, over 
which run the ropes for driving the rope-winding barrels of the 
pile drivers. These pulleys are loose on the shaft, and all or any 
of them may be put into gear or fixed by means of the clutches 
000 moved by suitably placed clutch levers. 

On the rear of the frame, consisting of six beams J, rails are 
fixed carrying small carriages mm m, supporting double-grooved 
loose pulleys p' p' p’, similar to those marked p, and over the 
two sets of pulleys the pile-driver ropes take a double turn, 
so that by means of weights suspended on chains running over 
the pulleys nn n the carriages mmm form a slack rope gear by 
means of which the driving ropes are kept tight during any 
small changes in the distance between the distributor and the 
pile driver. The driving ropes being double between the pulleys 
pand p' and single between the pulleys p and the pile driver, a 
given movement in the carriages m allows of twice that move- 
ment between the distributor and pile driver without stopping 
the apparatus. As the pile drivers are seldom opposite the 
pulleys p, guiding rollers rrr are necessary, each double pair of 
these being mounted on vertical spindles capable of a certain 











amount of motion in a vertical plane and controlled by the 
screws 388. By this arrangement the ropes are kept in the 
plane of the grooved pull: ys p and normal to the rollers 7, what- 
ever their inclination beyond these. 

Fig. 4 illustrates the pile driver and the position thereon of 
the winding gear by which the monkey is lifted. The general 
construction is similar to an ordinary bellringer pile drivey, no 
other preparation being needed than a pair of timbers to receive 
the winding-gear frame. A cylindrical guide x replaces the 
ordinary guides for the monkey, and besides being very simple, 
admits of working the latter below the level of the pile driver, 
as is shown by Fig. 8. Figs. 5 and 6 illustrate the winding gear 
by which the monkey is lifted. It consists mainly of a wooden 
frame carrying double gear, by which the speed of the lifting 
rope is reduced to one-nineteenth that of the distributor rope 7. 
On the shaft 7, squared on the ends to receive handles, is fixed a 
grooved pulley p*, over which runs the driving rope ¢ from the 


distributor. This pulley may be shifted to the positions shown 
by dotted lines on the shaft v and v’, thus providing for 
MONKEY 
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changes in the relative positions of distributor and pile driver. 
The winding drum ¢c, loose upon the shaft %, is driven by the 
spur wheel u, between the side of which and the drum is a disc 
of wood f, forming a friction clutch thrown in or out of gear by 
a quarter turn of the screw i and the lever e. To facilitate the 
removal of the pile driver small rollers, carried in forked screwed 
stems as shown at Fig. 87, are fixed under each corner of the 
framing. The monkey employed weighed 11001b., the most 
effective mean fall being about 8ft. 24in. The velocity of eleva- 
tion of the monkey was 82ft. per minute, so that the work done 
in lifting it, or the work of one pile driver = a aap O_ 
2'73-horse power, or 8°19 for the three. The engine employed 
made 120 revolutions per minute, and was 7°92 nominal horse- 
power. It may be here noted that as all three of the monkeys 
would very seldom be lifting at one time, the horse-power actually 
required would be considerably less than that necessary for each 
machine multiplied by the number of the latter. The work of 
driving the piles for the three caissons of the first pier for the 
bridge at Dresden commenced on the 27th of August and termi- 
nated on the 2nd of September, 1875, after sixty-six hours’ work, 
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including the time occupied in mooring and fixing the plant. 
pi 4 5 5 P 
The work executed was as follows :-— 


TABLE L—Piles Driven. 


Cubic feet) Total 








Number | Length | Total 
of Diameter. | Length. | driven in | length | of piles | cubic feet 
piles. ground. | driven. jin ground. in ground. 
Inches. Feet. Feet. Feet. 
70 11°81 29°52 | 592°50 _ 450°0 _ 
2 ost | gorse | s9-50 | — 47°3 - 
15 787 | 28-0 59°00 | 740°50 26°8 524°1 





The hand labour and its cost are given in the following 
table :— 


TABLE II.—Labour. 





| Hours of | Price per | 











Class of labour. cane heuer Total. 

| | d. |\£8.4 

Ls ne oleh Se Cake meer ae Co 66 ; 4°80 165 

Onesailor .. .. bt Jiditia ed 66 420 |13 1h 

One engine-driver maui aerycime ted 66 4°20 |1 38 1 

One workmen at distributor .. .. .. 66 |; 420 {18 if 

Three workmen at pile-drivers .. .. 198 | 38 {3 $3 4 
Four workmen for bringing materials, | | 

placing piles, &c. &c. nweey es | 264 | 800 |3 6 0 

Total cost of labour oon jl 5 1b 





Depreciation of Plant.—The cost of the engine was £292°68 ; 
pile drivers and distributors, £234°14 ; total, £526°82. Taking 
20 per cent. as the annual depreciation, and assuming that the 


| sixty-six hours of work was equal to ten days’ depreciation, the 


_ £526°82 x 20 x 10 
100 x 360 
of fuel, oil, &c., for the hours was £1 3s. 


= £3nearly. The cost 
The total cost of 


DIAGRAM SHEWING THE RATE OF DESCENT OF THE PILES 
THE ABSCISSAE REPRESENTS THE TIME 2MMTO THE MINUTE 
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driving the 106 piles, excluding general expenses or profit, 
thus amounts to £11 53. 1}d. + £3 + £1 3s, = say £15 8s. 


These results may be tabulated as follows :— 


























TABLE III —Cost of Driving Piles, 

Janda aE al Tesd . 

& . : | a — »& 
2 3 3 | Be BBE 23 a} os 23: 
Buj 8 | 8 | 35 23,232\/53 25 
Sa |. | a 19 phe "EP SeER 25 sis 
be, 3 2 28s) 3s BS" 3] 39 |“ 33 
A 0 | B& ASR! } ‘yoo ”S 

| 
SAeTe a rare 
s da. £8. } min. Feet. | Feet. | dij | i 

196 2 9/158 | 36°8 | 6°98 | 74s°55 | 5°0 | 11-02) 5224 7-08 





The earth into which the piles were driven consists at the sur- 
face of compact gravel with large embedded stones. About a yard 
below the surface the same gravel contains many, with basalt 
and porphyry boulders of considerable size. These are shown in 
Figs. 9 and 10, which will be hereafter referred to. The sinking 
within the caissons has shown that the piles, when driven to a 
depth of about 10ft., entered what was apparently the old river 
bed consisting of very compact earth and sand. The piles were 
shod with four branch wrought iron shoes, a section of which is 
shown at Fig. 11. The shoes weighed about 26°41b.; few of 
them came off and none were broken in driving. 

Construction of Quays.—The apparatus described was, as we 
have said, employed in the construction of quays on the Elbe at 
Dresden-Altsdat with the following results. The piles driven 
formed an enclosure with straight lines connected by curves of 
long radius. It was formed with 459 main piles from 13ft. 1}in. 
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to 16ft. 5in. in length, and about 7‘5in. square; and 1631 inter- 
mediate piles of a mean length of about 13ft., and 9°84 by 2°75in. 
in section. The principal piles were driven from 5ft. to about 
7ft. into the ground, and the intermediary or sheeting piles to 
about 3ft. 1lin, The material driven into was about the same 
as that already described. The total quantity of piles driven 
into the ground amounted altogether to about 2685 cubic 
feet, The work was.done by similar staff to that described 
above, and lasted thirty-two days of ten hours, or 320 hours for 
eleven men, The work done in cubic feet driven, gives, if com- 
pared with the work done at the bridge, a sufficient idea of its 
cost, 


513°6 


Bridge, work per hour - = 7°76 cubic feet, 
Quays, work per hour ic = 8-4 cubic feet. 


With the same wages as the above for driving the bridge piles 
this would equal about 7°56d. per cubic foot. The monkey used 
for this sheet piling weighed about 900 Ib., and the average fall 
was nearly 10ft. Altogether about 120,000 blows were struck. 
This averaged forty-four blows per cubic foot of pile buried. The 
monkey was lifted at a velocity of 65°6ft. per minute, the work 
of each pile driver being thus : $5°6 X 900 = 59,040 foot pounds, 
or 1°8 horse-power, or 5°4 horse power for the three pile drivers. 
The engine employed had a cylinder 10°23in. in diameter, with a 
stroke of 15°75in. The steam used was at a pressure of three 
atmospheres cut-off at one-third. It is remarked that by having 
three pile drivers arranged and suitably fixed to one pontoon of 
considerable size, each pile driver is much steadier, and the work 
can be better done than when only one pile driver is used, the 
tendency of each machine in work being to correct any swaying 
or motion caused by the others. For driving piles in the con- 
struction of the bridges at Mauthausen, Aussig et Tetschen, and 
temporary bridge at pe ass ordinary pile drivers with monkeys 
guided in slides and released by a drop hook were used. Each 
was driven by a separate engine driving the drum S by a pulley Q 
and strap, Fig. 7*. The drums were put in or out of gear by a 
clutch lever, which also commanded the brake, and which prevented 
the chain wholly unwinding from the drum when the monkey 
dropped, and so causing a waste of time in re-winding. The 
apparatus was supported on two pontoons coupled by framing 
and carrying five crabs or windlasses, The trial of an English 
pile driver, worked by a vertical boiler and engine, which was 
worked both here and at Nussdorf, was unsuccessful at both places. 
The monkey was lifted and dropped by an endless chain provided 
with releasing hooks, but it is stated that although very well 
designed, the machine had not the required stability, and repairs 
were almost continuously necessary. 

Gunpowder Pile Driver —The gunpowder pile driver as used on 
these works had, as we have stated, received some very impor- 
tant modifications by Herr Reidinger, though in principle the 
apparatus was, of course, Shaw's. Figs. 12 and 13 give the principal 
details, and Fig. 8 a general view. The frame is very strong and 
of iron, supported on a turntable carriage, which may run on 
rails, The wheels may be easily taken off for fixing the apparatus 
on a pontoon. The principal part of the frame receives the 
monkey guides, and is made of vertical angle irons 5°lin. by 3°5in. 
by ‘6in., connected together by a cast iron head piece T, and held in 
a step casting at the bottom, capable of turning on the carriage, 
so as to suit any given angle at which it may be desired to drive 
a pile. The two angle irons GG forming the principal part of 
the frame, are connected by curved angle-irons at about every 
$4in. of the height of the frame, and these are connected 
together by a Tiron H. The principal part of the frame is 
held in equilibrium in the front by two angle-irons 3°15in. x 
$'15in. x °47in. bracing the head T-iron on the chariot. An 
Tiron J, 5in. xX 3in. x ‘47in., Fig. 12, forms a brace and consti- 
tutes the third part of the frame. This is fixed at the rear 
part of the carriage by a bolt 1l‘5in. in diameter. The 
monkey of the steam pile driver is replaced by two separate 
pieces; the one, M, fixed on the pile, is of cast steel, the other, 
N, of cast iron, sliding by projections cast thereon between the 
guides GG. The part M carries similar projections and fits in 
the same manner between the guides. This piece, called the 
mortar, is of elliptical section, and encircles the pier by a recess 
at the lower part. The bore is 6in, diameter and 244in. in 
length. The upper part, or the monkey proper, is also hollow at 
the upper part, a, the bore, being 8°26in. in diameter.’ At the 
base is fixed a stem terminating in a piston fitting in the mortar 
M. From the crown T depends a second piston O, correspond- 
ing to the bore in the upper part of the monkey. The brake F 
for supporting the monkey is of T-iron 3°5in. x2°36in. x°43in. 
This T-iron is operated by che levers L, forming a parallel motion 
and oscillating on the curved stays of the frame. The monkey is 
provided at the back with a surface which engages with the brake. 
A glance at Fig. 12 will for the rest explain this part of the appa- 
ratus. Mortar and monkey can be raised separately or together 
by means of a chain over the pulley #, commanded by a wind- 
lass fixed on the brace J; The cost of this pile driver is about 
£252 12s. 

The principal dimensions are as follows:—Total height above 
rails, 37{t. lin.; length of carriage forming the base, 11ft. 2in.; 
width, 8ft. 8in.; width between rails, 8ft. 2‘75in. “Weight of 
monkey, 13 cwt. 3 qr. 3lb.; weight of mortar, 15 ewt. 2 qr. 27 lb.; 
weight of carriage, 1 ton llewt. 3qr. 61b.; weight: of rest of 
frame, 2 tons 19 ewt. 5 lb. 

The maximum dimensions of the piles which can be driven by 
this - = p * aed 23ft. oy and about 12in. 
in diameter. e explosive charge is made up in Tr pre- 
pared at the works, the heaviest yet used we phe f~ pad 
When using a charge of about 539 grains to drive a pile 
about 12in. in diameter in compact gravel, with imbedded 
basalt boulders of considerable size, the mortar M, Fig. 12, 
was broken, as shown by Fig. 7, the fracture revealing a 
largely crystalline material, some crystals having faces 0°18in. to 
0°3in. across, which illustrated the effect on the molecular con- 
dition of the material, of the work of overcoming the inertia of 
that portion of the mortar which is above the bottom of the 
bore. The charge which preceded the rupture was 385 grains, 
and had forced the pile down 1°18in. which was already 10ft. 
in the ground. The pressure due to the evolution of the powder 
gases was probably about 35 atmospheres. 

Working of the gunpowder pile driver.—Two men are nece! 
to work the apparatus; one to attend to the brake and one to 
introduce the powder charge, and about six to eight men are 
occupied in bringing and placing the piles, working the windlass 
and removing the pile driver. The monkey being suspended at 
sufficient height, the man at the brake orders the introduction 
of the charge into the mortar, and then releases the mon- 
key. The piston P compresses the air which forms an 
elastic cushion under the pressure of from 20 to 25 atmo- 
spheres. A great elevation of the temperature of course 
follows, and the powder charge is thereby ignited, and the 
monkey again elevated by the powder gases and the compressed 
air. The work of raising the monkey is thus done upon the 
pier as well as that of checking ite descent after a given fall, It 





is said that the air cushion is effective in reducing the impact 
upon explosion, the pier being placed rather under a heavy pres- 
sure than receiving a severe shock. The illustrations, however, 
which we give of some of the piles after being driven by the 
different means, suggest that shock is much more severe 
than with the steam pile driver. The pressure exerted upon 
the pier is composed of the following factors :—(1) the 
weight of the mortar; (2) the compression of the air; (3) 
the force of the explosion of the powder; (4) the re-action 
due to the expansion of the gas during recoil, and (5) the 
weight of the monkey, the action of which is inversely propor- 
tional to the resistance to the descent of the pile. The operations 
connected with the application of the brake require an experi- 
enced hand and eye. If improperly worked, the brake will 
check the ascent of the monkey to the fixed piston O. 
The operation is the affair of but four or five seconds, the 
command to “fire’’ is repeated, a second stroke follows, and 
this is repeated ten or fifteen times, after which a pause is 
made to grease the piston, clean the breach, and permit the 
cooling of the mortar. In experiments made by M. Hacquard 
twenty strokes per minute with 308 grains of powder were 
seldom exceeded. With this number of strokes the mortar 
became so hot that the powder was liable to explode before the 
fair entry of the monkey piston, so that the proper effect of the 
explosion was lost and the monkey had to be raised by hand 
windlass. The dilatation of the mortar also resulted, either in 


the non-explosion of the powder because the air escaped past 
the piston instead of becoming compressed and heated, or else 


the powder gases ped when the powder was fired by the 
heated air. The piston in these cases was very liable to suffer 
deformation. It is thus necessary that these ‘tools should be 
placed only in the hands of careful men. Though in some 
respects this tool is objectionable, M. Hacquard thinks that it is 
susceptible of great improvement, principally by proper choice of 
metals for the different parts, particularly the mortar, and the 
employment of artificial means of cooling the latter. It is to be 
noted, he says, that the mechanical work obtained, being the 
result of pressures and not of repeated shocks, does not produce 
on the framework the severe vibrations common, and which 
necessitate so much repair, to pile drivers worked by steam on 
the Nasmyth principle. From these considerations the employ- 
ment of gunpowder would seem not to be liable to the losses of 
time inherent with steam pile drivers, for getting up steam, their 
manipulation, &c. Steam always requires the presence of the 
elements and tools for its production, while the powder is a 
simple motor, emmagazined, and always ready for action. For 
these reasons it is thought that it will be largely employed in 
the future, more particularly for light work. 

Application of the powder pile driver at Dresden Bridge.—For 
these works the apparatus was used more to obtain experimental 
results than for anything else, as it was known that the ground 
was not such as would give the best opportunity for successful 
work by this class of motor. The apparatus was therefore at 
first worked under conditions similar to those for working with 
a bell ringer apparatus when driving piles in the bottom of an 
excavation as indicated by Fig. 8, whilst the combined steam 
pile drivers, described in the first part of this article, worked in 
the river. The excavation was for the foundation of ‘a pier of 
280 square metres of surface in a dam, also represented by 
Fig. 8. 
sfice, and the work of sinking them performed by aid of waling 
board, battens, &c., and pumping, to a depth of about 13ft. 
below zero, when the pump being insufficient, it was resolved to 
have recourse to piling and concreting the excavation. We have 
thus confined this description to three types of pile drivers, 
working under similar conditions as to the ground into which 
the piles were driven. These comparative results, and those 
obtained in the construction of the Mauthausan and Steyerreg 
bridges on the Danube, and those of Tetschen and of Aussig on 
the Elbe, with hand and steam pile drivers are given in the table 
following :— 








It was at first cleared of the rocks, which prevented | 


Comparative Table of the Working of various Types of Pile-drivers. 


constant, the powder, represents the principal factor of cost, 
this being in this case about £23 15s. out of £36, the total 
expense, or about two-thirds. If a reduction is made to allow for 
the loss of tim: by local causes the cost is still £30 7s., or 
about 2s. 6d. per cubic foot of wood driven in the earth. 
The ratio of the cost of work by the three different machines :— 
| Cost by the three steam-driven combined machines, 7°4d., ratio 1; 
| cost by powder pile drivers, 31°0d., ratio 4°2; cost by hand pile 
| drivers, 50°0d., ratio 6°76. The powder here —— princi: 
| réle, it is necessary to seek its best application. To obtain thi 
| result, we have the comparison of the mechanical work, and 
having the effective work in foot-pounds for the different earths, 
and the work of a grain of powder, from which we may deduce 
coefficients, by the aid of which we can ascertain the charge of 
powder cep! for a given work. It admits also of estimating 
the cost, and whether powder is applicable or not. In the case 
of the excavator at Dresden, the piles were 7‘din. square, and 
armed with the same shoes. The mechanical work performed by 
the men working a bell-ringer pile driver, and in driving the 
piles to a mean depth of 6°56ft., was 145,807 foot-pounds. For 
driving to the depth of 6°98ft., as was the case with the powder 
machine, the work remaining sensibly proportional for the in- 


creased depth, the foot-pounds will be acal thal = 155,285 


foot-pounds. The equivalent of one gramme—15-4 grains—was 
thus in this ground and under the given conditions = wee = 
1465 foot-pounds. From what will follow it will be seen that 
the] mechanical effect of one gramme of powder should at least 
be doubled, for the apparatus is able to compete, as to cost of its 
work, with steam pile drivers. As to the weight of the powder 
charge, experiments have shown that: the total expenditure of 

wder diminishes proportionally as the weight used increases, 

rom this it is concluded that the nearer the charge approaches 
the maximum limit, the nearer the most useful effect of the 
apparatus is approached. Given a mortar of sufficient strength, 
and a monkey corresponding, the maximum charge has only a 
limit in the limit of elasticity of the pile itself. Thus, in the 
case cited, the charge of 20 grammes—corresponding to the 
resistance of the mortar—gave 6 per vent. of ruptured piles, 
aad determined for ordinary use the maximum charge for the 
pile as well as for the mortar. From this it results that 
(1) The nature of the ground reacting more or less on the pile 
in opposing its descent is the principal factor which modifies 
the charges to be employed; (2) for earths of little consistence 
the employment of powder in large doses is competent to give a 
very high coefficient of useful effect, whilst in hard ground, per- 
mitting the use of but small charges, the useful effect may be 
very small indeed. 

At Mauthausen, where beds of conglomerate, compact clay, 
with a rich bed of pyrites and gravel, with imbedded granite 
blocks, were passed through, the piles, 13°65in. in diameter, 
were driven with a monkey weighing 17601b., and with rapid 
strokes not exceeding 19°6in. At Steyerreg, on the contrary, 
where the earth was heterogeneous, the height of fall sometimes 
reached 16ft. with the same pile driver, and gave then very good 
results. M. Hacquard attaches great importance to the proper 
form and mode of fixture of the shoe. The ends of the pile. 
should with great care be cut quite square, and the lower end 
nicely fitted on the flat part of the shoe. The spike holes by 
| which the latter is attached should be as shown in Fig. 11. 
| We do not see the necessity for leaving much play if the spikes 
| are properly driven so as to pull the shoe tight up to the bottom 
| of the pile, especially if the shoe is properly fitted. M. Hacquard 
| admits that the powder pile driver can only be most successfully 


| 


| used in homogeneous earths not of a hard character, such as 
peaty, argillaceous, or sandy ground, as it is only in these that 

| the larger and the more economical charges of powder can be used. 
Fig. 9 is interesting as showing the condition of different 

| piles after driving by the various machines into the kind of ma- 
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It is remarked that the powder apparatus was often working by 
the side of a steam ferry, and had to stop firing when any shy 
animals were aboard. 

Time occupied in sinking piles—The time occupied in driving 
a pile, which was on an average forty minutes, is thus analysed : 
Duration of effecting firing, 5 minutes ; time occupied in stops 
for greasing, &c., 15 minutes; getting ready for driving, 
5 minutes; stops necessitated by the passage of the public, 
15 minutes—total, 40. The employment of powder in a town 
thus involved a loss of 37 per cent. of actual work. It will, 
however, be seen by the table that these conditions do not as 
largely affect the total cost as might be expected, because the 











| ° Dresden. | Aussig. |Tetschen.; | Mauthausen. Steyereg. 
| 1875 | “as7s. | 1s, | 1869-70, 1870-71. | 1872. 
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Designation. | 8 33 g | 28 Fi j heer Be K Observations. 
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Position of the apparatus.. .. .. .. | Onshore | On river | On shore | On river | On river | On shore (On stream|On stream] The velocity of the 
Mean velocity of current, in feet, p. hour _ | 4593 | _ | 4920 4428 _- | 10170 9186 current is measured 
Height of pile-driver, in feet .. .. .. 86 29°5 26°25 $9°3 46 } 46 | 46 46 at the surface and 
Weight of the monkey,inlbs.. .. .. 1540 1100 721 ' 1820 1760 | «+176 | 1760 1769 in the average cur- 
Depth of pile driven at first stroke, in } rent. 
Sea rae ee oe 32 6 4 6 os | 7. 4.798 19°6 
Depth of pile driven at last stroke, in | | } | 
UD 50 0o...02. 90 60 20 00, «0 ee Ee a | 0 j 0 0 0 1°0 
Number of piles observed. os | ms | «© | 30 1 2p 300 400 
Weight of shoes, in lbs. - | 182 | 264 | 182 | 166 =| 165) | 8S | 8S 16°5 
Form of shoes .. .. .. .. .. «+ }4branches4branches'4 branches4branches4branches| Plain | Plain |4branches 
Dimensions at centre of pile, in inches 7°5sq. | 11°8 7°5 sq. 11°8 dia. | 11°8 dia. | 11°8 dia. | 18°8 dia. | 13°8 di 
Length of piles, infeet .. .. .. .. 19°6 29°5 19°6 89°3 46 32°8 | $2°8 39°3 
Mean depth each pile was driven, in feet 6°9 6°9 6°5 65 98 11°5 9°8 16°4 
Cubic feet of the wood in the ground .. 2°71 5°0 2°71 5°0 75 12°5 10°18 17°1 
Total length of piles buried, in feet 629 741 590°5 
Duration of work,in hours .. .. .. | 65 66 108 
Cost of hand labour .. co. £7°5 £11°5 £47°4 
Number of workmen.. .. .. 7 il 25 7 6 Se 10 The Austrian paper 
Mean w: per hour, in pence 2°85 42 4°2 33. 1 +33 2°66 3°6 3°3 florin is here taken 
Cost of labour per metrerun .. .. .. 8s | 88 19 9 o's 77 75 4 as worth 2°16f., and 
Cost of labour per cubic metre, in pence 72 | 5°7 50 the German mark 
Tools - day,inpence .. .. .. .. | 178°0 176°0 29°6 as equal to 1°25f. 
Tools for the whole of the work .. .. |€416s.6d.| £4108. | £17s. 
Do, per mewerum .. oe oe 40+ se 6d. 5d. 1°8d. 
Total ¥ weight of powder employed, in lbs. 212 | 
Driving by one gramme of powder . | 0°079in. 
Mean weight of a charge. in grammes.. | 20 | 
Total number of 7 ae 4827 
Number of charges per pile .. 53 
Total cost of powder... .. .. .. .. £24 | 
Cost of powder per sq. metre, in pence. . 30 
Cost of powder per cubic metre .. .. |. £3 9s. 
Time occupied in driving one pile, in | 
minu' ce, 2 0g 00. 20°09 00 40 72 | 
Mean number of piles driven perhour.. | 1°40 1°60 0°84 “4 0°35 0°20 0°50 «| ~=(0°50 
Mean fail of the monkey, in feet .. .. 45 82 3°28 4°04 7°56 y°84 1°64 is. | 
Total cost, excluding profits, in pounds | 36 16°12 | 48°10 ° 
Total cost per metre run,in pence ..| 45 16 a ! | 
Total cost per cubic metre ie ae £5 58. | £1 1s. 6d.) £7 9s, 6d. } 
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terial described. The two illustrations of the powder-driven 
piles are of course of abnormal cases, but it is fully evident that 
powder cannot be used for driving in hard ground with inter- 
spersed boulders. Fig. 10 shows clearly the nature of the ground 
into which the piles were driven at Steyerreg, Mauthausen, &c., 
the dark line below the piles indicating the depth to which 
sinking was performed within the caissons. 

The experiments with gunpowder described took place in 
hard ground much accidenté—see Figs. 9 and 10. We shall now 
see the apparatus under more favourable conditions, 

The gunpowder pile driver driving piles into soft ground at Wil- 
helmshofen.—For the recent works at the port of Wi an 
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apparatus similar to that just described—but more 
weight of the monkey being 2552 1b., and that of the mortar 
being 2090 lb.— was employed by the side of a steam pile driver 
on Nasmyth’s principle. e ground was composed of clay or 
loam, argi us sand, and lastly, fine sand, The following 
table gives the comparative results obtained :— 


Powder pile- Steam 
Total weight of apparatus., .. 10°165toms .. .. 24°55 tons 
ah han — vital £402°5 «+ ee =£1026 
w ap} 

i ie oe See 4 
Persons employed ier 12 
Number of observed ., .. 9 1885 

of ies ee 32°8ft. 82°8ft. 
Diameter of piles .. .. 118i. 11 8in. 
thdriven.. .. .. . Ott. 
Cu total of wood driven : 
below ground .. .. .. .. Q11°8ft. 459ft. 
Total length of piles driven in 
ae. ts ne he. 4 fot 55°6 
Duration of work.. .. .. .. 845 minutes 116 days 
Mean number of piles driven in 
ne — Pa ee. 19 16 
‘otal cost, excluding deprecia- 
tion of plant per footrun ., 7:4d, ég'se.) OR 
Cost per foot cube without 
depreciati 78, 11d. . 5s, 3d 


Atzaterial distributed ©, $d, ae 9804, 
Number of strokes of the 

monkey per minute.. .. ., 6 
Ditto per foot cube ee, 
Ditto perfootrun.. .. .. .. 8 
Ditto per SE aak Gs. tea 4a 
Total powder burned .. .. ., 21 
Charge of powder per cartridge 

ingrammes .. .. .. .. 4) to80 

uivalent of mechanical work 
‘or one gramme of powder in 

—: Seeks Meg | ae estan 

Coal, oll, de. &e. bas, Wal ses swe ee oe ee RUBT4E 

The results given in this table show that the experiments 
proved the work of the powder driver is, in hard earth with 
large imbedded stones, much more expensive than that of the 
steam machine. Fig. 9 illustrates the aspect of the piers 
in the different cases after driving. After examining these, 
taken from the actual piles, it will be remarked that by reason 
of the rapid action of the powder the earth has not time to 
become displaced, and that such obstacles as can be pushed aside 
by light repeated strokes break the shoes off and split the piles, 
which can be driven no further. The piles in this condition are 
indicated in two cases by Fig. 9. In the case of the steam appa- 
ratus, we may learn by the nature of the blow and the driving it 
produces the value of the resistances which normally present 
themselves, and may accordingly vary the height of the fall of 
the monkey, so as not to break the shoe. 

Additional Note.—The foundation of the central pier of the 
stone bridge at Dresden has a length of 95ft. 9in. and a breadth 
of 33ft. 9in., representing, allowing for rounded surfaces, an 
area of 3089 square feet. This foundation surface is distri- 
buted over three iron caissons of the same breadth, 33ft. 9in., 
connected beneath low water mark, after driving the piles, by 
arches of 2ft. 3in. radius. The scaffolding was designed with 
the object of erecting the three caissons with the masonry 
complete, the whole being effected beforeimmersion. The weight 
which the piles of the scaffolding would therefore have to support 
was 550 tons. The depth of the water was 14ft, Qin. below 
zero ; the first staging was erected at 6ft. 6in. above that point, 
and represented the height of the levelling of the piles, which 
was thus 21ft. 3in. above the river bed. The scaffolding pre- 
sented in plan an arrangement corresponding with that of the 
pier shown in Fig. 1, page 372. 

The centre piles, which directly received the weight, were forty 
in number, those on the outside being regarded simply as struts. 
The load on each pile, supposing them to be uniformly loaded, 
would be » oO wens = 13°75 tons, Inasmuch, however, until the 
caissons were fairly grounded, there were times when some only of 
the traversers would have to bear the load, allowance was 
made for the fact that half only of the piles might have to bear 
the whole charge, in which case the maximum weight on each pile 


would be a = 2750tons. The immersion of the first caisson 


and its masonry proved that the dimensions, and the depth of 
sinking of the piles, had not been excessive. The greatest 
settlement observed was 1°64in. 

The scaffolding and the temporary bridge required 212 piles of 
a length varying from 26ft. 2in. to 37ft. 8in., and with a mean 
diameter varying from 9°83in. to 13°77in. The length of pile 
sunk into the earth varied from 6ft. 6in. to 16ft. 4in, The piles 
were driven until they refused to sink deeper, some of them 
receiving more than 700 blows from a monkey of 1650 lb., with 
falls increasing progressively from 1ft. 7in. to 13ft. 9in. During 
the driving the mean level of the Elbe was 3ft. 3°37in. above 
zero, consequently the piles were driven in a depth 18ft. of water, 

The piles were fitted with shoes of wrought iron of four branches, 
connected at their extremities by a flat band of iron. The 
weight of these shoes varied between 26°45 lb. and 33 lb., their 
height being about 19}in. The uature of the ground was the same 
as that experienced in constructing the pier, Fig. 1. Under these 
conditions two pile drivers of the system described, with monkeys 
of 1100 Ib, and 1650 lb, respectively, gave the following results, 
which were considered relatively good: - 


Number of pilesdriven.. .. ., 212 
Total length of piles .. .. .. 6,065ft., or 1845°5 metres 
Total length actually sunk .. .. 1,932ft., or 589°18 metres 


Measure of wood actually sunk .. 1,400,350 c. ft., or 39,670 c. metres 
The cost came out as follows :— 
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| France, | Francs. | Francs. | Fran 
Wages .. aa {| 1179°28 | 5°56 2°00 | 29°73 
Fuel, coal, and wood | 81°85| 0-28 0°14 2°05 
Oil, tallow, redlead,&e, ..| 29°46/ 0°14 0°05 0°74 
Depreciation of plant .. ..| 337°00| 1°09 0°87 8°50 
Total. | 1e27-09 | 7°76 2°73 «| 41°02 





These figures include all the cost of hand labour in the trans- 
port of the piles from the depot to the work, a mean distance of 
656ft., of which 197ft. were by water. To the unfavourable con- 
dition of depth of water and current must also be added the 
constant disturbance due to the navigation, the steam vessels 
passing each day through a channel left clear by the works of 
164ft. wide exceeding sixty in number. The delays caused by 
these disturbances were most noticeable when piles were being 





in position, and the necessary measurements taken. The 
seagate rece to,this cause certainly amounted to 40 per cent. 
of the useful work. 








PRACTICAL PAPERS ON LOCOMOTIVE DRIVING, 
By Micuarn Ruynoups, London and Brighton Railway. 


‘No. I. 

A Locomotive foot-plate is the only place in which practical 
illustrations can be obtained of every way in which it is possible 
for an engine and an engineman to go wrong. During the time 
an engine is under steam with a train, everything seen, heard, 
felt, and smelt in connection with it is capable of conveying 
information to the driver—of teaching him that the secret of suc- 
cessful locomotive driving is close observation, and that no man 
can on any other terms dle the regulator with confidence. 
On the yg 0 the eye is taught or trained to distinguish 
colours at a distance; the ear learns to detect the slightest varia- 
tion in the beats of the exhaust. Cognisant of a daily deterioration 
of a piston ring, it learns also to distinguish the difference 
between a valve and a piston “ blow,” an axle-box knock from a 
knock in the journal, The human frame learns to decide what 
oscillations and pitchings are due to a defective spring, and what 
are due to a defective permanent way; the nose hecomes 
from experience acquired under all kinds of circumstances, very 
sensitive, so that it can detect the rising of fire, either in the 
lagging of the boiler from a spark, or in the axle-box from fric- 
tion, even before any mischief worth mentioning is accomplished. 
It is under steam and speed combined that the “coral reefs” 
and “sand banks” on railways can be seen and marked upon the 
driver's chart. There are upon all lines trap points, trap sidings, 
and gullets put in for the safety of the public, which, if an 
engine driver is not thoroughly acquainted with them, are 
as surely capable of wrecking an engine as is a hidden rock a 
stately ship. The rank and value of every locomotive engineer 
is exactly in proportion to the labour and study he has bestowed 
on the matter. Has he the hidden rocks upon his chart ? that 
is the question. Because chance never built a vessel or a loco- 
motive; and it is equally true chance never steered the one 
across the deep, nor drove the other from London to Brighton. 
Of all places in the world, chance has no place upon railways. 
Locomotive driving, when of first-class quality, is good to-day, 
to-morrow, the next day, and all the year round—that is, it is 
constantly good ; and wherever it is to be found it is dependent 
upon certain rules and principles, which are the foundation of 
success. The driver who strictly observes them wins—keeps 
time with the least fuel. He who does not, may probably keep 
time, but it will be at the expense of the coal heap, Without 
these rules and principles all is uncertain; the hand trembles 
upon the regulator, the driver’s eye watches with painful anxiety 
the needle of the pressure gauge, and he is often stricken with 
temporary colour blindness through examining a defective fire. 
Nothing of this kind occurs where every act is based upon rules and 
principles that have proved themselves correct a thousand times 
over, What are the properties of good rules and principles as 
applied to successful locomotive driving, and how shall they be re- 
cognised ? Their properties are, they relieve the mind of thedriver 
from painful anxiety, and under all circumstances give the same 
results. They arenotright to-day and wrong thenext; notright with 
“Welsh” and wrong with “Shipley;’ not right with one engine 
and all astray with another; not right with ten coaches and 
wrong with twenty; not right at the commencement of the 
trip and wanting near the finish. In a word, when recognised 
and acted upon, they enable an engineman to keep time, to travel 
with perfect ease, and to finish with success. 

Beyond doubt it is a good rule to examine an engine over a 
pit before going out of the shed, and the proper performance 
of this duty is distinctive of the highest development of 
engine driving skill. But to examine an engiue is one thing, 
and to examine it under the guidance of a safe principle 
another, There are but few enginemen who venture out of the 
shed without inspecting their engine all round ; but there are 
numbers who after doing so fail with the train, from causes too 
numerous to describe, but a subsequent examination proves that 
the looking round was useless. 

Now let us see how an engine should be examined. The 
engine when examined properly, and to perfection, is fixed with 
both big ends down, and so that each part can be tested or in- 
apected without having to move the engine once; the examina- 
tion is commenced at one specified place, and conducted systema- 
tically all round and underneath the engine, until the examiner 
is again at the point where he commenced. When this is being 
done it is a good rule to remember where others have come to 
grief, and what failed. The fame of an engineman depends 
upon how closely he inspects his engine before joining the train, 
and his case is no exception to the proverb which says, “ What- 
soever 4 man soweth that shall he also reap,’’ If a man chooses 
to examine loosely or by halves, or anyhow, the penalty of such 
sowing is much tear and wear, much break-down, and many fines. 

It is astonishing what little things have done in the way of 
upsetting the ordinary working of a large traffic, not to mention 
the inconvenience suffered by the passengers. More engines 
have failed because of split pins and cotters than anything else 
in the motion. It is, therefore, requisite to act with caution 
where most have failed, and to examine all things on the prin- 
ciple that what is liable to fail is worth being overhauled tho- 
roughly. The examination over the pit is only the part of a 

beginning ; many an engineman has examined well, and then 
broke down soon after joining the train, through a pump not 
working, &c. The engine while in motion between the pit and 
the train is, by first-class enginemen, put through certain per- 
formances, calculated to detect in time any deficiency in its 
action, for itis better to find it in the shed than to find it out 
when running the train, When the engine has been, between 
the trips, undergoing some slight running shed repairs, particular 
inspection is necessary ; because fitters are fallible, like other men, 
and their work requires testing before it can be relied upon. 
They have inadvertently left a pump ram down, and returned the 
piston tothe cylinder without a ring, left callipers in thefeed pipes, 
and clacks out of the pump barrel before now. Chapters could 
be written to prove that many things have been found out by 
testing the engine off the pit, as well as by proving it over a 
pit, which, on ar escaped attention, must have led to a vexa- 
tious failure when on the train. 

The old saying, “That a good beginning ensures a good 
finish,” is indeed particularly applicable to preparing a locomo- 
tive for its trip, but doubly so as regards state of the fire 
when the guard gives the “right my, signal, If the fire 
is not well burnt throvgh at the start, however good or clever 
the driver may be, the defect will extend, like the rings 
from a pebble thrown into the centre of a pond, until its influ- 
ence touches all things bordering on his foot-plate life. In many 
instances the difference between the first half dozen of guod 
coal premium men is a matter of pence; a shovelful needlessly 
used every day is sufficient to make a mark on the consumption 
list unfavourable to the driver, and in this respect a great deal 
depends upon the fireman. It is moat essential on express work 


| the supply can be renewed, T: 





that the best firemen in the shed be booked to stand 
side by side with the best drivers. every shed in England, 
in some conspicuous place, a notice board should be nailed up 
proclaiming that every man, big and little, will be promoted 
according to merit. On long trips, from 50-to 160 miles, and 
where the working pressure is 140 lb. per square inch, the fire- 
man before making up the fire should see there is not less than 
90 Ib. to 100 lb. of steam in the boiler, and before the fire is 
made up—which should be with Welsh coal one and a-half totwo 
hours before going out with the train—he should get some old fire 
bricks and break them up small and scatter them about the 
te bars, and should the latter be cut. short a few broken fire- 
ricks placed either front or back will prevent the fire falling 
out and the cold air getting in. When Welsh coal is used it is 
generally, when making up the fire, put on with the hand and 
not the shovel, and the damper is kept open to allow the air or 
oxygen to combine freely with the fuel; after the fire is made 
the damper and the fire door are shut close. The best coals on 
the tender make a good foundation, and Welsh coal cannot very 
well be put on in lumps too large. When the fire-box is deep the 
lumps are placed all round the box, with the centre open for the 
coal to fill up when expanded by heat. Good Welsh coal 
swells very much, if it is allowed time to warm through 
before the blast is allowed to act upon it, which should be 
one and a-half to two hours, and assumes an appearance 
calculated to remind an observer of a cauliflower plant, 
Hard coals, such as Shipley, Langley Mills, or Booth, require 
to be broken up into small lumps—about the size of a brick— 
and well watered; these, with the shovel, can be, like the 
Welsh, put on one and a-half hours before train time, provided 
the damper fits well. Some first-class engineers find that they 
make more coal premium by treating hard coalsin this way than 
by commencing to fire as soon as the train starts. Hard coal fires, 
pe fo ing in bank engines for several hours with the 
dampers and fire-doors shut, have been drawn having the appear- 
ance and hardness of coke. Hard coals make a deal of smoke, 
which is a nuisance, and when the dampers are not air-tight it ia 


advisable to go to the train with a few inches of clear fire, and © 


commence firing directly the engine is moving away with the 
train. It is, however, the practice of some firemen to come late 
on duty, and therefore always start with a “green” fire, or what 
is generally termed a “ blown-up fire,” which is in reality the 
worst of fires. On the other hand, some firemen allow them- 
selves abundance of time to get their engines ready, and the 
result is they are never short of steam; they act on the princi- 
ple, which has already been referred to, that “what is worth 
doing is worth doing well.” 

The oiling, by careful and valued drivers, is finished just 
before joining the train, This of course only applies to 
syphons fitted with tail trimmings; big ends, eccentrics, 
and outside rods, fitted with plug trimmings, are filled 
up over the pit before leaving the shed, and the gentle canter to 
the train is sufficient to throw a small quantity-of oil over into 
the worsted and prepare it for immediate action when called 
upon; but it is a wicked waste to fill up everything for the oil 
to run off the motion on to the ballast. There is not that 
frugality in oil on some lines one would wish to see. On the 
motion and boiler bottom of some drivers’ engines there is suffi- 
cient oil to carry the engine for miles; and when we take into 
consideration that four drops of oil will lubricate a big end 
one mile, the waste appears enormous. The best remedy 
is to offer a five-pound note every year to the man who 
can do the most work with the least quantity of oil without 
getting his engine hot, The oiling should always be done 
systematically like the examination, and then there is the least 
danger of neglecting anything. The following are a few expla- 
nations to causes of heating; The worsted may be too tight in 
the syphon pipe. Jt may be too far from the oil. The oil may 
contain glutinous matter—resin or india-rubber dissolved in it, 
The cotton may be too slack, syphoning all the oil away before 

he cotton may be choked with 
tallow, which blocks up the tubes of the cotton, and this latter 
cause is more often the source of the mischief than anything 
else, and would not occur for obvious reasons if each driver was 
rey acquainted with capillary attraction. 

The history of locomotive failures is instructive, for two-thirds 
of them occur through preventible causes, which should have 
been detected and set right before the engine left the shed pit or 
hooked on to the train. Superior drivers upon all lines follow 
no false phantom respecting luck, but habitually examine their 
engines—systematically and thoroughly. As this principle is 
observed or neglected by the engine man, so he either becomes 
to his superintendent a pleasure or a torment. In the hands of 
one driver an engine will run its daily trips, and give the highest 
satisfaction to its builder; in those of another it is con- 
stantly in trouble, not getting off the road nor in a pitch in, but 
from split pins falling out, nuts coming off their studs, and oil 
mysteriously running out of a syphon cup without keeping the 
bearing cool. Strictly speaking, to obtain a kind of sovereignty 
over a locomotive engine, and a clear bill against breakdowns, 
all that is needed is to examine it well over the pit and off the 
pit before joining the train. But it is not enough to conduct the 
preparation of the engine for the train on the above principle, and 
then, after the engine is attached to the train, to deviate from it. 
No ; everything which is wrought with certainty is accomplished 
by a common cause, and a philosopher has written, “ A frequent 
similar effect eth a constant cause.” What, then, is the 
constant cause of successful locomotive driving, in so far as that 
it applies to the engine under steam attached to a train ? 

It is well known that some Crivers have pulled out of a station 
and run six or more miles before finding out they had started 
without the train, and one touched the whistle, when he was 
stopping at the first station, for the guard to put his brake on, 
finding he should. overshoot the platform; but to an attentive 
“engineer” the starting away with the train is full of interest, 
for although he may have made a thorough inspection of his 
engine before joining the train, yet he is not at all satisfied until 
the full pressure of the steam is on the piston head, and he hears 
four clear sonorous beats. Has the piston been examined and a 
new ring put in? It is at the start he listens for improved 
effects. Have the valves been re-set or faced up? It is at 
starting he leans over the hand-railing and marks the results. 
He has ascertained from the guard before starting that the train 
consists of sixteen coaches wa filled. It is at the start he notes 
the effect on the engine, and forms an opinion whether they pull 
like sixteen or twenty. An express engineman as soon as his 
train stopped at Brighton platform one day, said to the head 
guard, “Thy brak’s been half-on, I'll swear.” ‘No, it has not,” 
said the guard. “Then thy mate’s has,” said the driver, who 
went to the rear of the train to look, and found the wheels of 
the van had rubbed the brake blocks from London to Brighton. 
Next to the importance of giving the start its proper amount of 
attention, in order to ascertain that the whole train is following, 
and the engine is in good working condition, he must conclude 
that the maintenance of the steam at the full boiler pressure is 


the only thing necessary apart from signals, &c., to insure a su» 
cessful trip. 
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the writer, not necessarily tor publication, bué as 
geod faith. No notice whatever will be taken of anonymous 


commun’ me 

H. R. 0.—Your letter is suitable only for our advertising columns. 

L. G.—There is no difficulty in using a screw with a pitch of 1hin. provided 
you make it of su t diameter. 

Briton.—The anvil to which you refer was cast at Messrs. Bessemers’ Steel 
Works, near Greenwich. It was made of common cast iron, not of steel, 
and has never been used so far as we know, the works never having been 


ARROWROOT MACHINES. 
(To the Bditer of The Engineer.) 
S1r,—Would any cor ndent kindly give us the names of some firms 
who make arrowroot m ery? . AND L, 
Sunderland, May 80th. 





SQUARE HOLES IN STE™U PLATES. 
(To the Editor of The By, ‘neer.) 
—Can semeapentent help me out of w difficulty? I havo to 
hms Tt square Re 4 in cold steel plates gin. thick, the 
holes to be.1jin. square and about a foot apart. I not punch steel, 
and I cannot drill square holes, Any suggestion on the subject will be 


valued b A Srert WorKER. 
Shefield, May 28rd. 





STEAM TRAM CARS, 
(To the Bditor of The Engineer.) 

—I shall be much obliged if Mr. Roway will say in what respect his 
iam tram car, described in your impression for May 4th, differs 
from a railroad car made at Hatcham by Messrs. land for the London, 
Chatham, and Dover ae some years ago, and subject of a patent. 
There are so many valuable features about Mr. Rowan’s car that I should 
like to know that it can be used without infringing the rights, or alleged 

hts, of others. Tram Rai, 
"i ocdatock, May 29th. 
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Society or Enoinerrs.—Monday, June 4th, at 7.30 p.m.: “ On Direct- 
acting Hydraulic Machinery,” by Mr. Ralph H. Tweddell. 
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be Ani Improved Squeezer,” by Mr. Jeremiah Head, Middlesbrough, Mr. 


Head exhibit a model of the new plain 
“ On a Facile mode of Com es, with notes on Steam used 


Expansively,” by Mr. Gharkee Seatth, Haxtlepool 
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THE THUNDERER. 

Reapers of this journal, familiar with the progress of 
events in our navy, will learn without surprise that another 
and a serious breakdown has occurred in the engine-room 
of one of our finest ironclads. The Thunderer and the 
Minotaur left Spithead on Saturday for the rendezvous of 
the Channel squadron at Devonport. The trip was to be 
utilised by i ig 8 six hours — ial of the ma- 
chinery of the first-named ship. ot long after she 
started, however, the eccentric straps .of both pairs of 
engines became hot. The engines were slowed, and it is 
said that the straps cooled down. The intention of making 
a full speed trial was, however, abandoned. While the 
ship was steaming leisurely at the back of the Isle of 
Wight the whole of the valve gear of the starboard forward 
engine was carried away, one of the eccentric rods being 
broken across ; the guide and slide rod gave at the 
same time. The ship was t 

i pair of engines, 


strap seized and twisted the rod off; and we are also 
informed that there was a flaw in the rod, which could 


not be detected in the engine-room because it is dark. 
the bare facts of the case, and no doubt an 
— will be made to deprive them of im ce. 
ly, indeed, it has been said that the ship will onl 
be detained four days. If our readers will imagine that 
started on a trip to the Mediterranean, 
called there in haste to defend British interests in the East, 
ing on a short run from one port to 
another i ish waters, they will be able to form some 
idea of the significance of the catastrophe. Perhaps 
the worst features in the case are that the ship was 
not running at full speed when the engines broke down; and 
that at the time they were in the hands of a Chief Inspector 
of machinery,.an engineer from the factory department, 
and the chief engineer of the ship. It is also understood that 
since her exploded boiler wasreplaced theengines of theship 
have undergone a thorough overhaul. It would seem, con- 
sequently that all the conditions were most favourable to 
the machinery, and we cannot help asking ourselves, if, 
when running at three-quarter speed under the control of 
three picked Admiralty engineers, the machinery of the 
Thunderer breaks down badly, what reliance is to be 
placed on it when running at full speed under the charge 
of the ordinary engine-room staff? We suppose that no 
official inquiry will be made to ascertain the cause of the 
disaster—at least none the result of which is likely to be 
made public. We may, therefore, examine the facts for 
ourselves, and endeavour to find out to what they point. 

The Thunderer is propelled by twin screws driven by 
two independent pairs of engines of the old type. The 
cylinders are horizontal, 77in. in diameter, and 3ft. 6in. 
stroke. On the 4th of January, 1877, with an average 
boiler pressure of 27°8 lb., cylinder pressure of 19°31b., and 
vacuum of 26in., these engines indicated 5749-horse power. 
The slide valves are of the ordinary type, and fitted with 
balance rings at the back. It does not appear that there 
is anything unusual about the arrangement, nor is the 
valve gear of abnormal dimensions; and our inquiry is so 
far simplified. There was no special feature about it, 
and it is clear that it broke down, either because it was 
defective in dimensions or workmanship, or because it was 
not Ss ngte A looked after by those in whose — it was 
placed. We clear the way of one of these considerations 
at once by saying that Messrs. Humphrys and Tennant 
enjoy a reputation second to none for excellence of work- 

ip. As regards defects in proportion, these may be of 
three kinds. xf the valve gear may not be strong 
enough for its work; secondly, it may be too heavily 
loaded ;. and lastly, it may have bearing surfaces too 
small, The first and second defects are apparently, but 
only apparently, identical. That is to say, the gear 
might be made of dimensions which would give suff- 
cient strength if the valves were properly relieved of 
pressure—and it is instructive to remember that the 
rapid wear of the liners of the eccentric straps in 
H.M.S. Tourmaline was attributed to the imperfect action 
of the balance rings at the back of the main or low-pressure 
slide valve. The valve gear of the Thunderer might, on 
the other hand, be made too weak to drive the valves, no 
matter how carefully—within ordinary limits—they were 
relieved from pressure. Now we do not know the precise 
dimensions of the gear which gave way, but we have 
reason to believe that it was strong enough for its intended 
purpose, although,’ in order to save weight as much as 
possible, the factor of safety was not very high. Justifying 
the makers of the machinery so far, we come to the hypo- 
thesis that the eccentric rod was broken solely because the 
eccentric strap became hot, seized the sheave, and was 
carried round with the latter. There are only two 
ways of explaining such an event. One is based on the 
assumption that the engines ssed the congenital 
defect which we have placed third in our list, namely, 
wearing surfaces too small to perform their duties without 
getting hot; while the other lies in assuming that the lubrica- 
tionandadjustment of thesurfaces were neglected by those in 
charge. There is no possible escape from these conclusions, 
which mean either that the builders of the engines or the 
engineers in charge are answerable for the breakdown. Jt 
would be folly to urge that “the thing gave way of itself.” 
We all know that, if valve gear is properly designed and 
carefully looked after, it will run for many years without 
an accident; and it is also known that, if the design is 
very good, valve gear will, on the one hand, endure much 
neglect without giving way, while, on the other, highly 
competent attendants may get satisfactory results from 
bad machinery. It will be seen that the case is’ thus 
narrowed down to a very simple issue between Messrs. 
Humphrys and Tennant and the Admiralty officials, But 
this issue is so far important, that on its settlement depends 
the future efficiency of the ship in a very large measure. We 
can render the proposition clear by magma out that if 
the eccentrics are too thin, or, in other words, not wide 
enough across the edge, then they will heat every time the 
engines are put in motion, and will thus: cause ‘constant 
trouble, to say nothing of the serious risk involved ; 
whereas, if it can be shown that the heating resulted from 
neglect, the remedy is not far to seek, and the Thunderer 
may sent to sea with confidence. If, however, the 
eccentrics are really too thin, measures should at once be 
taken to replace them with "cee more likely to run cool. 

At is of course impossible for us to decide the merits of 
the case. The evidence that the surfaces really are too 
small for their work is that the engines were in charge of 
about as good men as the ‘Admiralty have on their books, 
and that it seems extremely improbable that under the 
circumstances the lubrication of the eccentrics should have 
been neglected in any way. Again, the engine-room staff 
were put on their guard by the fact that the hoops began to 
aver very soon after the ship started, and special means 

to be used to cool them down. How can we imagine a 
state of affairs on board which would permit the engineers 
in charge to neglect such a warning? But the great argu- 
ment against the proportions of the valve gear is that not 
one eccentric alone but all four heated. 
believe that all the eccentrics were neglected at once, while 
we can very well understand that if one had too small a 
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bearing surface and heated, all the rest with surfaces no 
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larger would heat too. If this assumption be true, then 
the Thunderer’s engines should be fitted at once with 
eccentrics and hoops of adequate dimensions—provided 
there is room for them. It is fair that both sides of 
the question should be stated, and we must aot pass 
over in silence the argument that marine engines in 
the navy have come to grief ere now because they have 
not received proper attention. For exampie, the Thetis 
was disabled the other day because her propeller shaft 
was permitted to cut its way sa through the after 
bearing in the lifting frame; and it must not be for- 
gotten that during all the contractor's trials, especially the 
six hours full speed run, the engines of the Thunderer 
worked most satisfactorily, and gave no trouble what- 
ever. The reply to the latter argument is that, in 
all probability, the straps were allowed at that time 
to run loose in a way that would not be subsequently 
tolerated. Here we must leave the subject to the consi- 
deration of our readers, only adding that it is not impos- 
sible that the material of which the eccentrics and the 
liners of the hoops are composed may have played a 
very important in causing the breakdown, and we 
may ask the Admiralty whether they are quite certain 
that the oil used for lubricating purposes is really the best 
that can be obtained? It is significant that the Admiralt 

attach no blame to the makers. They have not communi- 
cated with them, and the engines are being repaired by 
Government hands. 


THE INSTITUTION OF CIVIL ENGINEERS. 


Tue session of the Institution of Civil Engineers was 
brought toa close yesterday evening by a crowded con- 
versazione at South Kensington Museum. In the official 
sense the session terminated on Tuesday evening; but we 
are unable to disassociate the hospitality of the president 
from the proceedings of the body of which he is the head. 
At one time the receptions by the president of the 
Institution of Civil Engineers were rendered specially 
interesting and instructive by the exhibition of models 
and scientific apparatus. But with the growth of the 
society the attendance increased so enormously that it 
became impossible to pursue an admirable practice any 
longer. Science is cast on one side for a few hours, and 
in some respects the change is to be regretted. ‘Those 
who were present yeiterday evening must have found it 
difficult to escape the conviction that the Institution of 
Civil Engineers represents a great power ; and it is worth 
while to consider to what the influence of the association 
is due. At the present moment there is no scientific 
society in existence which has on its books the names of 
so many men eminent in their profession. The Institution 
of Civil Engineers consists now of 3104 Members, Asso- 
ciates, and Stwients, as against 2881 at the similar period 
last year, from which it would appear that the popularity 
of the Institution is so great that its numbers augmented 
last year at the rate of nearly 7} per cent. To what is this 
popularity due? At present any man. may practice as a 
civil or mechanical engineer if he thinks proper, without 
holding a diploma of any kind, and in this respect engi- 
neering is entirely unlike any other learned profession, 
consequently men are not driven to become members by 
necessity. Indeed, many able men are not connected in 
any way with the Institution. It is true that the man 
who can write M.I.C.E. or A.I.C.E. after his name obtains 
a certain status in the eyes of those by serving whom the 
engineer makes a livelihood. But the stimulus thus lent 
is not, we venture to think, at all great enough to explain 
the popularity of the Institution. That, in our opinion, 
is due very largely to the intrinsic merits of the society, 
and the advantages which membership confers on those 
who belong to it, in a way quite apart from the estimation 
in which the public hold a man who can put letters after his 
name. Let us see what these advantuges are? What 
is it, in a word, that members obtain in return for their 
annual subscriptions? We may take the work of the last 
session as typical. We find, then, that during this session 
there were. twenty-three ordinary meetings, at which 
twelve papers were read and discussed. There were 
besides twelve supplemental meetings exclusively for 
students, when as many papers were read and discussed. 
One-half of the twelve ordinary meeting papers have 
already. been printed with the discussions, and were issned 
in the forty-seventh and forty-eighth volumes of the 
“ Minutes of Proceedings,” on the Ist of February and the 
lst of May respectively. These volumes also contain other 
articles as well as abstracts of papers published originally 
in foreign periodicals, They represent together upwards of 
800 pages of letterpress, illustrated by fourteen sheets of 
plates and numerous woodcuts. The remaining six ordinary 
meeting papers will be published in the same way in the forty- 
ninth and fiftieth volumes of “ Minutes of Proceedings” on 
the Ist of August and the lst of November. Assuming 
that these last are similar to the two first, it follows that 
the Institution will have issued in 1877, from its own 

rivate press, no fewer than 1600 pages of matter embody- 
ing the opinions of- the most able members of the profes- 
sion at home and abroad ; while opportunities wili have 
been afforded for the reading and discussion of’ papers on 
almost every subject under the sun connected in any way 
with engineering. Now all this re ts an amount of 
work transacted by no other society in existence of a scien- 
tific character ; whatever fault may be found with the 
council or the institution generally, those who admire and 
believe in them can challenge the world to produce any- 
thing which parallels either. Of course there are far more 
recondite papers read before other scientific bodies—as, for 
example, the Royal Society. But it is only fair that like 
should be compared with like, and the members of the 
Institution are for the most part men en in business, 
of an eminently practical turn of thought, and so long as 
the papers and discussions which they produce represent 
the most advanced and the highest as of that frame 


of mind, no exception can be taken to the fact that abstruse 
investigations in science are considered out of 
place in the Hall Institution. 


It will be seen, then, that members of the Institution of 
Civi] Engineers belong to a body which, thanks alike to 








pean pera 





ry 


878 


THE ENGINEER. 


June 1, 1877. 








@ 
5 | 


bers and its characteristics, stands in the very front 
professional associations ; while the books received 
each in the course of the year represent a mass of 
terature the worth of which it is impossible to estimate 
mere money value, simply because it could not be 
ined at all unless the Institution existed. But there is 
pen tn get from these considerations which renders 
mem ip—we do not use the word in its official sense-— 
attractive, and this something is, we think, to be found in 
the conduct of the proceedings. One valuable feature of 
the meetings is that the president is invariably present at 
them. Tt has come to be regarded as a species of /er non 
acripta that the presidential chair shall be always filled, at 
every ordinary meeting, by the president himself. It is 
needless to point out at length the advantage which 
accrues from this excsllent practice. The president ss 
acquires and maintains a practical acquaiatance, whic 
has ere now stood him in good stead, with the temper of 
meetings, the constituents of which continually fluctuate. 
Again, punctuality is carried almost to an extreme. 
Precisely at eight the president takes his place, and 
business commences. On the whole, the ment is 
strictly imparti Anyone who can speak is allowed to 
speak, and notwithstanding the fact that the Institution 
has been sharply criticised time after time, wonderfully 
little exception has been taken to the way in which dis- 
cussions are worked. Such, then, are some of the condi- 
tions which have secured the popularity of this body. 
Others remain to be spoken about if space did not fail us; 
such, for example, as the really admirable library always 
available to members, the commodious hall for meetings, 
the bountiful distribution of prizes, and the benefits con- 
ferred by studentships. On these we shall not dwell. 

Is it possible to improve the characteristics of a society, 
on the whole, so admirable? On this point a diversity of 
opinion will exist. But there can be little doubt that in 
some respects changes might be made for the better. It 
is not our purpose, at present, to allude to the internal 
policy of the council, or to suggest changes, concerning the 
nature of which no very consistent proposition has yet 
been mdde. We are dealing for the moment with the 
external aspects of the Institution, if we may use the words, 
and with these alone. Now, in one respect, as regards dis- 
cussions, there is room for considerable improvement, but 
it can only be effected by the members themselves. No 
president or council in the world could, unassisted, do 
much good. We allude to the waste of time caused by 
the man who, incapable of taking a broad view of any 
subject, can only discuss it from one, and that his own. 
It is painful to hear inventors, for example, start up and 
advocate their own schemes on a basis of mere assertion, 
without troubling themselves to consider the importance 
and value of facts derived from experience. Again, we 
fear that there is a growing tendency to use the Institution 
as an advertising medium, which cannot be too sharply 
checked. Of course the work must be done judiciously, 
and the desirable end can be best attained by an expression 
of disapprobation coming from all those present at any 
meeting where the tendency manifests itself over much. 
In anotherrespect discussions would be improved if less time 
were devoted to the expression of opinions, and more were 
given to statements of fact. But, as we have said, all this 
rests with the members. They, and they alone, can improve 
the tone of discourses, which even now compare very favou- 
rably with those carried on in any other scientific society. 
Indeed, it is indisputable that the debating power of the 
body is steadily, if slowly, increasing, and the training 
which students now undergo in the course of their own 
meetings will no doubt in a little time, as they are trans- 
ferred to the higher ranks of the body, be felt beneficially. 
While we are on this subject, it is worth saying that the 
duration of the meeting might advantageously be aug- 
mented from an hour and a-half to two hours. In this 
case the meetings would have to commence at 7.30 p.m. 
instead of at 8 pm., as it would be inconvenient to carry 
them on after 9 o’clock. In conclusion, it is but due to 
the secretary and honorary secretary to say that much of 
the success which has attended the Institution is due to 
their energy. ‘lhe editorial work of the “ Minutes of 
Proceedings” in particular is admirably done, and reflects 
infinite credit on Mr. Forrest and his assistants. It is 
perhaps worth while to state, as bearing strongly on the 
much vexed Member and Associate question, that during 
the past session, while 46 new Members, 169 Associates, 
and 127 Students have been admitted, 39 Associates have 
been transferred to the class of Members. This is as it 
should be; and yet more energetic action in the direction 
of transferring Associates would do much toallay a feeling 
of discontent, regarded with some alarm by the best 
friends of the Institution. 


Pe | 


i 





ENGLAND IN THE PACIFIC, 


A VALUABLE paper was read at the United Service Institution 
last Friday by Captain Colomb, on our naval and military posi- 
tion in the North Pacific. It is to be hoped that this paper will 
attract the attention it really deserves, We are very apt to 
undervalue, or even disregard interests and advantages at a 
distance, and even Russian aggression does not seem a powerful 
enough incentive to produce activity so far as this particular 
interest is concerned, Yet in these days, when coal is as abso- 
lutely necessary to our naval supremacy as food for our sailors, 
one of the most valuable bases for the supply of this necessity is 
left practically without any defence whatever. The coal-fields 
of Vancouver Island contain, it is estimated, sufficient fuel for the 
supply of all the States on the eastern coast of the Pacific. In 
1875 there were no less than three companies at work at 
Nanaimo. Their plant consisted of eighteen engines, six steam 
pumps, and communication by railway with wharves 500ft. 
long, with depth of water sufficient for the accommodation of the 
largest Pacific ocean-going steamer. The steam fleet of San Fran- 
cisco is almost entirely supplied with coal from these mines. The 
present defences of these mines are four or five old honey- 
combed 12-pounders, the ammunition for which is said to be 
“entirely unsuited.” Again, the entire personnel of British 
Columbia is represented by 200 local militia, of whom there were 
present at last year’s inspection seven officers and sixty-nine 
men. It is impossible, therefore, to say that we could retain 
this possession for a day against even an insignificant force of 





Russians, which could reach Vancouver Island long before we 
could do anything to stop it. But it is equally impossible to 
dispute the value of this resource to us at all times, to say 
salted oF pedite ceguleus when. tee willing of our ek Gan 
might be made very dangerous by the presence of hostile 
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THE NEW EIGHTY-TON GUN. 


On Friday last, May 25th, the first trial of the second 80-ton 
gun took in Woolwich Marshes. This gun chiefly differs 
from the first in having a polygrooved bore—thirty-two grooves 
—the projectile having no studs, but being made to take the 
rifling by the setting up of a copper gas-check fixed on the base, 
which thus enters the grooves. It holds tirmly on to the base 
of the projectile by means of radiating saw-shaped cuts on the 
latter. The advantage of doing away with studs is unquestion- 
able. The latter, which were rivetted by pressure into undercut 
holes in the projectile, always formed weak points ; and to seize 
on the projectile and impart direction and rotation wholly 
through the medium of such studs was objectionable ; and this 
was the state of matters, for the projectile in no place touched 
the bore, but rode wholly on its studs. The new gun has at 
present a bore of 15:5in. diameter, without any enlargément at 
the chamber. The firing charge employed was in each instance 
335 lb. of powder of 1'5in. cube. The proof projectile weighed 
15501b, The following muzzle velocities were obtained :—First 
round, 1603ft. per second; second round, 1599ft.; and third, 
1598ft. The pressure of the three rounds was registered at 
22°8, 22°4, and 22°8 tons respectively. These results must be con- 
sidered very good, because the bore and chamber are not yet 
brought to their full dimensions, and are not, therefore, in the 
condition to enable the powder to burn to the best advantage. 
It may be seen that the pressures, considering this, are not very 
high and are very regular. The same carriage is employed as 
carried the first gun on the previous trial. 


FIBROUS STEEL, 

THERE are manufacturing firms in England associated with the 
metal industries, who are adopting a very sensible method of 
meeting the competition which they experience from the other 
side of the Atlantic. They are dispatching representatives to 
ascertain how far American appliances, as they see them at work, 
are applicable to the necessities of manufacturers in this country. 
We have just received a communication from an English firm of 
considerable standing who have taken this step. Of course they 
write that we have much to learn from manufacturing America ; 
and they have every confidence that what they have learned will 
repay the cost and trouble of the inspection which they have 
instituted. Wishing them every success in their efforts to keep 
abreast of the times in their particular branch of trade, we note 
as satisfactory their account of what our American cousins 
are doing in experimenting on the manufacture of steel. 
America’s successful manipulation of the Bessemer apparatus is 
well known. If what is now being done should prove-as suc- 
cessful as is anticipated she will have materially contributed to 
the efforts now being made by the metallurgists in the steel 
business, to render that metal ‘more than heretofore of 
wide application to the requirements of the manufacturing 
world. Our correspondents intimate that Messrs. Graff and 
Woods, of Pittsburgh, have succeeded in attempts which they 
have for some time been making to produce fibrous steel ; that 
they have by the Bessemer process been able to do for what may 
be termed raw steel, that which the puddling furnace does for 
raw iron, Specimens, it is added, would seem to fully support 
the claim of the inventors, the particulars of whose method 
are now inthe Patent-office. The commercial outcome of the 
invention, we are told, Messrs. Graff and Woods sum up in the 
intimation that, whilst they have solved the puddling difficulty, 
they have produced a metal having the qualities of steel and 
iron, and that can be made at a reduction of 8 dols. per ton 
upon the 40 dols. which they have to pay for a greatly inferior 
product. To say the least the news is interesting. 


THE WATER SUPPLY OF ALFRETON. 


Wirutn the past few days authority has been obtained for the 
construction of works for the supply of water to the large and 
populous district of Derbyshire, of which Alfreton is the centre 
—a fact to which we draw attention as being typical of what 
may be effected by the combined effor'ts of local authorities. The 
matter was first mooted in June, 1875, when the sanitary 
authority of the township of Alfreton, which has an acreage of 
4498 and a population of 12,000, directed Mr. R. G. Coke, engi- 
neer, to examine into and report upon the best scheme for the 
district. Mr. Coke made his report in the September following, 
and it was so far adopted that an application was made to the 
Local Government Board to issue a provisional order. The 
board sent down one of its inspectors—Mr. Morgan — who heard 
the evidence in support of and against the scheme. It was 
detailed on behalf of the promoters that a spring at Butterley, 
in the parish of Ashover, and other smaller springs, were to be 
intercepted, and conveyed to the various places to be supplied, 
by means of six miles of mains and nearly eight miles of service 
pipes. It was stated that the cost of the supply, as appointed 
to the several places to which it would be conveyed would be, 
for Alfreton, £5665; Somercotes, £3407; Riddings, £4225; 
Birchwood, £1406; Swanwick, £2674; Newlands, £153; 
Ironville and Pie Bridge, £2470; a total of over £20,000. 
or with contingencies, nearly £25,000. It would take 
about twelve months to execute the works in their 
entirety, but a portion of the district could be supplied 
in six months from the commencement. Mr. Coke thought 
this was the only source from which pure water could 
be obtained without having to give heavy compensation 
to millowners and others on the streams. The inspector 
evidently made a favourable report on the matter, inasmuch as 
an order has now been granted by the board, empowering the 
local board to proceed with the works. This scheme, as we 
have said, is a case showing how much may be done by unity of 
local action. Had not these several places combined, there must 
in a short time have been some separate action taken by each, 
which might, and in all probability would, have involved much 
greater expense and difficulty, to say nothing of the probability 
that all would have entered into a fight for this one pure source 
of supply. Other local boards may well consider this example 
and endeavour to go and do likewise, both as regards water 
supply and sewage disposal, before they find themselves involved 
in costly general measures under the pressure of Chancery pro- 
ceedings or the more sweeping effect of a new Act of Parliament 
dealing with the nation at large. 


THE HORNET FLEET AGAIN, 


Mr. Brassry has for years, and, on the whole ap 
advocated the construction of a “hornet fleet ;” that is to say, he 


| asserts that it is better to have, say a dozen gunboats, than one 


ironclad. He has just returned from a trip to the East, and 
yesterday morning a letter from his pen appeared in the 7imes. 
We re-produce this letter, with unimportant omissions, in another 





. The Times devotes a leader to the advocacy of Mr. 

‘s ideas. Neither the Zimes nor Mr. Brassey has one 

word to say about the objections to the scheme, so as it is proper 
that both sides should be heard, we shall state the defects of the 
plan here. We have had occasion before now to handle the 


question rather fully, as will be seen by turning to Tue Enct1- 
NEER, for Feb. 2nd. Mr. Brassey proposes that no more iron- 
clads carrying guns shall be built ; in their stead we are to have 
armour-clad rams, of about 2000 tons each, accompanied by 
a fleet of small gunboats, each mounting one heavy gun. As 
to the way in which these ships and boats are to be used, see Mr. 
Brassey's letter. On paper the scheme is sufficiently attractive ; 
but it is quite inapplicable to the requirements of modern naval 
warfare. In the first place, the gunboats must be fast ; this 
means considerable engine power. They must ab least a 
38-tun gun. Now if we combine these conditions it will be found 
that the so-called gunboat is really a steamer of very tolerable 
dimensions. A very different thing from such a craft as the 
Lightning, for example. But as it is not intended that the pro- 
posed fleet should become obsolete almost as soon as it is finished ‘ 
it is clear that the 38-ton gun will not do. .In fact, nothing less 
than an 80-ton gun will be of much service. To prove this we 
may say that the Italian Government have almost completed the 
designs for two colossal ironclads. The armour of these ships is 
to be 3ft. 3in. thick, to say nothin of the backing; and they are 
to be propelled by twin screws, driven each by four engines, with 
a collective indicated power of over 16,000 horses. The 
displacement of each vessel cannot be much less than 
18,000 tons. The size of the guns they are to carry has 
not yet been settled, but they will not be less than 150 tons 
each. It may be said that this is chimerical, but it is nothing 
of the kind. Such ships can be built, and it is confidently stated 
that they will be afloat in about five years. iNow what would 
Mr. Brassey's 38-ton gun craft do against such ships as these ? 
Boats to carry an 80-ton gun each, and coal and engines, would 
really be fast unarmoured cruisers of very considerable dimen- 
sions ; and they would certainly enjoy no immunity of risk 
because of their size. It is evident indeed that Mr. Brassey does 
not contemplate the construction or use of such frigates, for 
they would be nothing less. But boats carrying the 38-ton 
gun, and purposely kept as small as possible, although they 
might operate against many now existing ships, would be, as we 
have seen, useless against the probable war ship of the future. 
Even if this were not so, they could only prove of service in a 
very calm sea, With the least swell little craft of the kind 
would so toss and pitch that it would be impossible to take aim, 
while a large ironclad would enjoy all the advantage which a 
steady gun platform canconfer, For naval actions fought at sea 
small gunboats would be entirely useless. Will Mr. Brassey go so 
far as to assert that in future all actions must be fought close in 
shore or inacalm? We wish it to be clearly understood that 
we by no means deprecate the construction of gunboats ; on the 
contrary, we believe that in their own sphere they would prove 
extremely useful, and they would certainly becheap. But under 
no circumstances can they act as substitutes for sea-going iron- 
clads, and the more frequently and the more authoritatively this 
is stated the better. 
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Report of Chief Engineer J. W. King, United States Navy, on 
European Ships of War and their Armament, Naval Adminis- 
tration and Economy, Marine Constructions and Appliances, ce, 
Government Printing-office, Washington, United States, 1877. 


Tuis is a very remarkable book, which we have read with 
some astonishment, and just a little dismay. In July, 
1875, Mr. J. W. King, Chief Engineer of the United 
States Navy, and late Chief of the Bureau of Steam 
Engineering, was instructed by his Government to proceed 
to Europe and collect information concerning Old World 
navies. He left New York in August, 1875, and did not 
return to the States until July, 1876. The volume before 
us has just reached this country, and is Mr. King’s report on 
what he saw and what he wastold. The most noteworthy 
feature of the work is, that it contains more minute and 
copious information regarding the British Navy than any 
other book in any language. Indeed, the volume ought to 
be in the hands of every officer of our navy, for it contains 
information which very few of them possess; and we con- 
fess that while we feel alarm at the publication of such a 
work in a way that supplies information concerning every 
detail of the strength of our ships to foreign Governments, 
we also feel some annoyaice that all this information has 
been carefully kept back from Englishmen. Is it not 
strange that the best book of reference on the British 
Navy should be the report of an American engineer to his 
Government? The policy which we deprecate has, how- 
ever, nothing to do with the merits or demerits of the 
work before us ; and leaving its consideration, we may pro- 
ceed atoncetosay that Mr. King hasdonehis work thoroughly 
well ; his style is concise and lucid, and as a text-book of 
the British navy, nothing can be found to compare with 
the volume before us. Of the two hundred and seventy- 
three large octavo pages of which the work consists, 
no fewer than 115 are devoted to describing our ships of 
war, while much of the remainder of the work is occupied 
with the discussion of questions almost entirely concerning 
English systems of constructing engines, &c. The infor- 
mation supplied concerning the navies of France, Russia, 
Germany, Xc., is very meagre; no doubt because Mr. King 
did not find that all that he asked for was placed at once 
and without hesitation in his hands, The work is illus- 
trated with very effective diagrams, none of which, so far 
as we are aware, have ever been published before. Thus, 
for —— the hydraulic loading gear for the Thunderer’s 
guns is illustrated and minutely described. 

A chapter is devoted to each of our best and most recent 
ships, and each chapter contains a plan and an elevation 
of the vessel, showing the arrangement of her armour, 
armour-plated deck, turrets, and guns. A description 
of the machinery of the ship is contained in each chapter, 
and we may say shortly that these descriptions are admi- 
rably written. Mr. King deals but little in criticism; and 
when we have said that the work is an accurate and com- 
plete description of the most powerful men-of-war in the 
world, and that in this respect it stands alone, we have 
said al] perhaps that need be said. We cannot conclude 


without warning our readers that as this is a Government 
publication some difficulty may be experienced in obtaining 
it in this country. 








June 1, 1877. 
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THE SHIPWRIGHTS COMPANY’S COMPETITIVE 
EXHIBITION. 


_ Tue extraordinary success of the laudable endeavour on 
the part of the Worshipful Company of Shipwrights to do 
something towards promoting the welfare of the trade 
which they represent, by offering prizes for the best models 
in various classes of ships, will do much to encourage simi- 
lar steps on the part of other companies. It is true that a 
few of the smaller companies have already instituted com- 
petitive exhibitions connected with their trades, but none 
of them have had the courage or good taste displayed by 
the shipwrights to attempt to carry out such an exhibition 
in a way becoming the prestige of a livery company of, the 
City of London. Though co us, the attempt was 
undoubtedly hazardous, and we little expected, we must 
confess, when, some months since, we warmly com- 
mended the action taken by the company, that they would 
have been able in so short a space of time to ensure so 
excellent a display of ships’ models. Bearing in mind, 
however, the importance of their ancient guild, they very 
wal doesent tos no ex to encourage the 
very best designers in the profession of shipbuilders and 
naval architects to come forward and compete for the 
various prizes offered, and the excellence and finish of 
the models now on view at Fishmongers’ Hall, very 
clearly show that their efforts have m amply re- 
warded. They have been, moreover, singularly fortunate in 
securing the assistance and co-operation of the Fishmon- 

rs’ a og for it is impossible to conceive a more 
Peautiful for showing off to proper advantage the 
merits of the different designs. e central hall, which 
measures 73ft. by 42ft., is nearly entirely filled with 
models entered for competition ; but there is also a nume- 
rous class entitled “miscellaneous,” in which are to be found 
not only models of well-known ships, but also fittings and 
apparatus of various kinds and descriptions. These are 
arranged in the entrance hall, the corridor, on the stair- 
case, and in the ante-room off the large banqueting hall ; 
and, though in the eye of the naval architect ax ship- 
builder, many of them are of small intrinsic value compared 
with the designs specially prepared for competition, still 
to the general public they represent-by no means the least 
attractive part of the exhibition. On entering the front 
door, for instance, the visitor finds himself face to face 
with the arms of the Worshipful Company of Shipwrights, 
which for many a long year proudly rode over the might 
deep as the figure-head of the Blackwall clipper ship built 
by Messrs. Green. Curiously enough, it was exactly a 
quarter of a century ago on the very day that the exhibi- 
tion was open to the public, when the Blackwall first 
glided into her native element. On either side of the 
relic of the past are to be seen the models cf the most 
famous steamers of the present day, of two of the best 
known lines trading one to America, and the other to 
India and China. The first of these is the model of the 
Britannic, of the White Star Line, a vessel of 5008 gross 
tonnage, and 760 nominal horse-power, built by Messrs. 
Harland and Woolfe, of Belfast, and engined by Messrs. 
Maudslay and Field, of London; while opposite 1s the 
model of the Poonah, of the Peninsular and Oriental Com- 
pany, since she was lengthened by Mr. James Laing, of 
Sunderland, in 1875. 

There are many excedingly interesting models in the 
corridor, including a cable repairing ship, one of the 
London Steamboat Company’s river boats, and the Goodwin 
lightship, while on one side of the staircase Mr. Samuda 
exhibits a most beautiful model of the Mahroussa, the 
Viceroy of Egypt’s famous yacht, and also one of the 
Kaiser, the German frigate; and on the other side is 
perhaps one of the most instructive models in the whole 
exhibition. This consists of a model of the Montreal 
Ocean Steamship Company’s vessel Hibernia, and as one 
side of the model is removed, the whole of the internal 
arrangements can be seen, so that the general public can, 
by inspecting it, gain a pretty clear notion of the difficult 
problem which a naval architect has to solve, in designing 
a vessel, where to find room for the hundred-and-one little 
cabins, stairs, store-rooms, &c. On the stairs there are 
some beautifully finished drawings, among which we may 

ially mention a series of most artistic ones of Messrs. 
eld and Co.’s capstans and windlasses. Once off the 
staircase, however, and within the banqueting hall, we 
come to the real show of the exhibition, viz. the models 
entered for competition. For the first of these—the ocean- 
going steamers—three prizes are offered, the first being a 
gold medal, £100, and the freedom of the company; 
the second, a silver medal, £26 5s., and the freedom ; 
the third, the freedom and honourable mention. Such 
rizes as these were well calculated to bring out the 
t designs of suitable vessels, and an inspection of the 
models, together with the names of the contributors, will 
show that such an expectation was amply fulfilled. We 
have not s now to particularise the merits of the dif- 
ferent designs, of which there are twenty-eight exhibited, 
but we may mention that among the contributors there 
are Messrs. J. and G. Thomson, of Glasgow; Mr. Mackron, 
of the Thames Ironworks; Mr. Oswald, of Southampton; 
Mr. Claughton, of South Shields; the Barrow-in-Furness 
Shipbuildi Kepey - Mr. James Laing, of Sunderland; 
Messrs. Inglis, of Glasgow; and Mr. Shepherd, the mana- 
ger of Messrs. R. Napier’s works. 


As was to be expected, such prizes have also brought out 
many designs of a mere visionary nature, but by giving 
inventors of these an opportunity of getting their views 
thoroughly examined by such men as Mr. Froude, Mr. 
Barnaby, Mr. C. H. Wigram, Mr. Waymouth, and Mr. 
Kelson, all of whom are judges in this section, much 
good may be done by the exhibition, and the old 
cry of inventors that they could not get a hearin 
avoided. For instance, Messrs, Forrest exhibit a mode 
of a sme on a new design, patented by R. H. Armit 
and Henry Wickens, which they tell us is designed accord- 
ing to the dimensions given in the Bible for our guidance. 


The design, however, does not not a to us by an 
means new, for if we ‘mistake not, a deities. one has sineedy 
been patented by Mr. Hirsch, of screw-propeller celebrity ; 





at the Scientific Exhibition, 
seeing a similar design exhibited by Messrs. Napier, which 
represented a yacht actually built by them some twenty 
—_ ago. It is rather astonishing to have the ark quoted 
‘or our a for steamship design, for if we have read 
our Bibles aright, the ark was ouly intended to float upon 
the waters, and not to be‘propelled through them at the 
rate of 15 miles an hour. ‘There are other models equally 
— at decignd ave aleo exhibited in th 
me esigns are ited in the cargo-carry- 
ing vessels, as also in the Channel steamers. A good 
many of the latter are, however, well known, such as the 
Castalia, Mackie’s ship, and Fowler’s scheme. 

The prize offered by the London Steamboat Company of 
£15 was hardly enough to ensure many designs, and 
we are consequently not astonished to see only three 
entered for competition, and the same remark applies 
to the prize offered by Mr. Geo Wood, for a 
river tug, especially when one es into account 
the almost impossible conditions he has laid down, 
that the vessel shall be able to tow 390 tons three 
miles an hour _— a four mile current, with a limit of 
80ft. length, 18ft. 6in. beam, and 2ft. 9in. draught. The 
classes of yachts, fishing smacks, and barges, which are 
fairly well Billed, must be attractive to the public generally, 
as they are seldom seen in ordinary exhibitions of ship 
models. 

We shall, in another article, go more thoroughly into 
the designs of the steamships and sailing vessels, many of 
which well deserve a special description. In conclusion, 
we can only most heartily congratulate the Shipwright 
Company on the success of their undertaking, and com- 
pliment them on the splendid style in which they have 
carried it out. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A GENERAL meeting of the members of this Institution took 
place on Thursday, the 31st May, at the Institution of Civil 
Engineers, Mr. Thomas Hawksley, President, P.P.I.C.E., in the 
chair, After reading the minutes of proceedings of the last 
meeting, it was announced by the president that the summer 
meeting will take place at Bristol on the 24th of July, and three 
following days. It was also announced that a committee had been 
formed to conduct the business with reference to the purchase of 
premises for the Institution in Westminster. A discussion then 
took place on Mr, Kirk’s paper “ On Homogeneous Iron and the 
degree of Homogeneity to be expected in Iron produced 
by various systems of Puddling and subsequent Work- 
ing,” which was published in THE ENGINKER on page 
329 of the present volume. Mr. Kirk made some preliminary 
remarks, in the course of which he stated that the opinion ex- 
pressed in his paper that the Danks furnace did not give much 
promise of homogeneity in its products, because of the difficulty 
of expelling the large quantity of thick cinder usually present, 
had recently been to some extent modified by the results of 
some experiments, He thought that rotary furnaces were 
adapted to the production of a steely iron, though he had found 
that the two ends of a bar produced from iron puddled in a 
Danks furnace had given analysis which showed the percentage 
of sulphur to vary between about 0°3 and 0°23 per cent. He 
also remarked on the general superiority of crystalline iron, 
saying that most of the bar iron which will stand bendirg and 
doubling cold is of a crystalline character, and that usually this 
class combines to a greater degree the properties of toughness 
and elasticity than that which breaks with a fibrous fracture. 
The latter characteristic he attributed to the presence of cinder, 
and suggested that cinder having practically no tenacity, the 
strength of iron in which it existed must be reduced in pro- 
portion to the quantity contained. Dr. Siemens agreed gene- 
rally with Mr. Kirk that a crystalline structure was not antago- 
nistic to toughness, and that it generally indicated a freedom 
from cinder. Cinder, he said, could be of no service in the com- 
position of iron, He then referred to the papers which he read 
in 1868 before the British Association dealing with the question 
of boiling in the puddling furnace, and containing his sug- 
gestion that as much weight of puddled bar should be obtained 
as there was of iron put into the furnace, The iron is not so much 
oxidised in the rotating gas puddling furnace as in the ordinary 
fixed furnace, the flame being more ofa neutral character. Reference 
was then made to the very successful working of the gas furnaces 
at Messrs. Nettlefolds, Wellington Works, the results of their 
operation throughout eighteen months being of a most satisfac- 
tory character ; 12,384 tons of bars had been made, and the loss 
of iron in the furnaces was only 3°8 per cent, Dr. Siemens had 
nore recently turned his attention particularly to the production 
oc: wrought iron from the ores. It was, he said, a difficult pro- 
bem, but he believed he might consider it now practically, 
taough not commercially, solved. He was using Northampton- 
shire cres, containing 30 per cent, of metallic iron and about 
2°5 per cent. of phosphoric acid, equal to about 4 per 
cent. of the iron in the ore, though only about 0°1 per 
cent. of phosphorus was found in the iron produced. The 
iron was produced by means of a considerable admixture ot 
silex in the rotary gas furnace, and the explanation of the 
absence of phosphorus was referred to the neutral character 
of the flame, which admitted of its being carried off with the 
slag, instead of being combined with the silicon, and thereby 
with the metallic iron, as was the case in the blast furnace. Mr. 
Bell could not see in what way the presence of cinder influenced 
the strength of iron, as, assuming the iron and cinder to be in 
layers, the iron would still be in a condition to exercise its re- 
sisting properties, and cinder could not render iron brittle. He 
could not agree with Dr. Siemens with reference to the 

ibility of even an approach to a neutral flame, as car- 
mic oxide was introduced into the furnace with the gas, 
and a very small quantity of carbonic oxide would oxidise 
a considerable weight of cast iron in an ordinary furnace. He was 
inclined to think that the good results obtained from rotary 
furnaces was due mainly to the mechanical regularity and quick- 
ness of the apparatus, and that the removal of the phosphorus 
described by Dr. Siemens was not at all due to the nature of the 
flame, but that it was entirely a question of temperature. In 
the Siemens furnace the temperature was kept below that at 
which phosphorus combines with iron, and as iron oxidises so 
much more readily than phosphorus or sulphur, the latter in 
the Siemens furnace have no opportunity of combination with 
the former. Hence the freedom from these described by Dr. 
Siemens. Mr, Crampton spoke particularly with reference to 
the good results obtained by Price’s furnaces, over 1000 tons of 
iron having recently been obtained, which was within one per 
cent. of the quantity put into the furnace. Mr. Crampton was 
disposed to attribute most of this success to the quickness with 





which the operations were conducted, and to the fact that the 


-fuel was passed into the furnaces in an incandescent condition, 


and that no cold air was at any time admitted. In many cases 
the excess of yield was due to the fettling. Mr. Jeremiah Head 
thought that the meaning attached to the word homegeneous, 
as now so often used with reference to the properties of iron 
and steel, should be defined, and that it would be regretted if 
any misapplication should lead to such words having different 

eanings in different languages, though originally they had 
one common derivative. He thought that the experiments of 
Tyndall on the adhesion of surface plates suggested that the 
presence of cinder must certainly tend to the loss of strength in 
iron, One surface plate supported the lower one by attraction of 
cohesion; the attraction of magnetism decreased as the square of 
the distance between the objects, and from these facts it might be 
argued that the presence of any impurity which kept the icles 
of iron asunder reduced the strength of the whole, and cinder 
acted in this way. He referred to the fact that the difference 
between the strength of rolled iron with and against the grain 
was most apparent in long narrow plates and bars, and that the 
Lowmoor Company are now putting down rolls 11ft. to 12ft. 
long, so that the rolling action may act orthogonally, and the 
plates Pi mer may be equal in strength in all directions. Mr. 
Kirk then replied, and the secretary read a paper by Mr. E. H. 
Carbutt on “ Root’s Mine Ventilator and other Applications of 
Root’s Blowers.’ A short discussion followed, by which little 
was elicited, and the President announced that the meeting 
would be adjourned until 11 a.m. Friday (to-day). It was 
stated in the early part of the proceedings that the whole of 
those whose names were given in the recently published ballot 
list were elected. 








SHOLL'S *PNEUMATIC FORGING HAMMER. 


THE principle upon which the forging hammer illustrated on 
page 369 is constructed waa Fran a gs THE ENGINEER at page 
95 of the current volume, with reference to the illustrations 
there given of the double-acting ore stamping machinery, the 
action of which depends upon the use of an air cushion, This 
principle is now applied to the design of the forging hammer 
here illustrated, and, as will be seen by the engraving, it permits 
of a most simple design. The machine is constructed substan- 
tially, and with marked fewness of parts. The idea involved.in 
the use of the piston working in the tup, by which the air 
compressed in either end of the latter, while admitting of a dead 
blow, provides a perfectly elastic cushion, which relieves the 
working parts of all impact strain, is exceedingly ingenious, 
because so simple, and the latter fact makes it unnecessary to 
supplement the engraving by further description. The-hammers 
are made by Mr. H. Holford, Newton Moor, Manchester. 








TENDERS. 


DOWNHAM BRIDGE. 


THE following are the tenders for the above work, particulars of 
which we gave in our impression of 23rd March last :— 


Head, Wrightson, and Co.. . . . *. £6665 
Vernon and Evans, Cheltenham . - « 42 
Collins and Thompson . - - 4842 
Pitt and Binner, Leeds . - 4662 
J. Gibson . he Sa are 4595 
Thomas Ironwork Company 4230 
Tillotson, Leeds. . wg 4117 
Goddard and Massey . - 4100 
Stacy and Davis, Derby. . . . ... . 3009 
Matthew Shaw, Head, and Co, . . . . 3390 


The tender of Messrs. Shaw, Head, and Co., has been accepted. 








ENGINEERING Society, Kina’s CoLLeck.—At a meeting of the 
above society held on Friday, May 25th, Mr. E. Crompton read a 
paper entitled ‘‘ A Comparison between the Bars at the Entrance 
of the Harbours of Kurrachee and Natal, and the Harbour Works 
at both places, which were intended to increase the depth of 
water on the Bars.” The author commenced by showing the 
means adopted at Kurrachee and the results obtained, and explain- 
ing the construction of the breakwaters at Manora Point, 
Kurrachee, and Natal, pointing out the peculiarities in the former. 
He then explained the gradual formation of the bar at Natal, and, 
in conclusion, urged the ity of the extension of the break- 
water to a point beyond the bluff, which has caused the accumula- 
tion of sand at the entrance of the port. A brief discussion 
ensued, in which Messrs. Barstall, Douglass, Glason, and Guinness 
took part. Mr. Crompton having replied to the questions asked, 
the society then adjourned. 

BATH AND WEST OF ENGLAND SOCIETY AND SOUTHERN CouNn- 
TIES ASSOCIATION.—The Centennial Meeting of this society, com- 
mencing at Bath on Monday, the 4th of Junc, and extending over 
the four following days, will not only be of special interest as 
marking an important epoch in the history of the society, but 
promises to surpass any of its predecessors in magnitude. The 
showyard, more than forty acres in extent, is situated on the 
Wells-road, about three-quarters of a mile distant from the Great 
Western Railway Station; and the view of the city and neighbour- 
hood on the way to the showyard is one of the most varied and 
interesting to be obtained in any part of England. The cattle 
classes, notwithstanding all adverse influences, are remarkably well 
filled; the entries numbering 3254s against 280 last year at Hereford, 
the acknowledged centre of a great cattle breeding district, There 
are also 221 entries of sheep, including animals from the Sandring- 
ham and Merton flocks ; 164 horses, 106 pigs, and 127 entries of cheese 
and butter, which will be so arranged as to form a very attractive 
feature of the exhibition. The implement department, containing 
not less than 106 special compartments for machinery in motion 
is of greater extent than the combined collections at Bristol and 
Falmouth ; whilst in the shedding, more than three miles in length, 
will be found examples of almost every description of labour- 
saving machinery ; and in the trial fields, not inconveniently far 
from the showyard, will be seen the steam ploughs of Fowler of 
Leeds, and Howards of Bedford; the reapers and mowers of the 
best makers in England and America; and a variety of new and 
hitherto untried implements. The horticultural tent will contain 
an unusually fine display of plants and flowers, contributed 
by some of the most successful growers in the Western and 
Midland counties; and the arts department, in addition to a 
fine display of Honiton lace, will be enriched by a local loan col- 
lection of pictures and articles of verti, of which, in the neigh- 
bourhood of Bath, there are many fine colleetions. The open 
judging of stock will commence on Monday morning at ten o'clock. 
On Tuesday the hundredth annual meeting of members will be 
held, under the presidency of the Marquis of Lansdowne, and in 
the evening a banquet be given by the t worshipful the 
mayor, Mr. Jerom Murch, at the G e competition of 
shoeing smiths will take place on Wednesday morning; and the 
drawing of the art union on Friday afternoon. The services of 
the splendid bands of the Grenadier Guards and the Royal 
Marines—Plymouth division, have been retained for the 
and on Wednesday afternoon, the great fashionable day, the two 
bands will play in combination. For the convenience of visitors, 
thousands of whom will doubtless be to this great meet- 


attracted 
ing, excursion trains will be run by the several railway companies, 
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SALE. OF MACHINERY AND PLANT AT THE 
PALLION IRONWORKS, SUNDERLAND. 

Ix our notice last week of this important sale, we gave the 
leading particulars for the third, fourth, and fifth days’ sales, 
and we conclude our report now with the sixth, seventh, and 
eighth days’ sales. 

; Tue Sixt Day's SALgz. 
Brass FinisHEers’ SHOP. 


‘ 1250. no hand lathe oo Geeeoes, four-speeded —, 
with long tra’ 12in. four-jawed chuck and catch plate; by 
Alex. Mathieson and Son, Glasgow. [£21] 

1251. 7in. hand lathe on 5ft. straight bod, four-speeded cone 
following head, eccentric hand rest and two T’s, catch plate and 
brass chuck, overhead driving and strap shifting apparatus; by 
Balme and Crossley. [£14 10s.] 

1252. Gin. hand ijathe on 5ft. straight bed, four-s led cone, 
loose headstock, hand rest and T, catch plate, overhead driving 
and strap shifting apparatus. [£7 10s. | 

1253. 7in. double-geared hand lathe on 6ft. straight bed, com- 

d slide rest with long traverse, eccentric hand rest and T, 12in. 
our-jawed chuck, din, bell chuck, 12in. face plate, catch plate, 
overhead wore and strap shifting apparatus; by Balme and 


ley. [£27. 
Sup YarD. 
1258. Powerfully-geared double-ended eccentric punching 
machine, to punch 1}in. holes through 1}in. plates at 20in. from 


“edge of plates at each end of machine ; heavy 3ft. Gin. fly-wheel, 


fast and loose driving pulleys, sheet iron covers to spur-wheel; 
by Scriven and Holdsworth, Leeds. [£95. Old and much worn. 

1259. Two forged iron jib cranes to the above machine, with 
eet carriages, two adjustable screws and plate lifting 

ains, . 

1261. Countersink wall drilling machine, 2in. spindle, adjustable 
lever feed, fast and loose pulleys, fly wheel and belt shifting 
apparatus, [£6 10s. ] 

1263. Powerfully geared double-ended eccentric, punching, shear- 
ing, and angle iron cutting machine, with engine attached, to 
punch ljin. holes through l4in. plate at 19in. from edge, and 
shear lin, plates at 19in. from edge; shears placed at an angle to 
cut bars of any length, to cut angle bars 6in. by 6in., stop motion 
to meng and angle cutters, fly wheel 3ft. 6in. diameter, steam and 
exhaust pipes as marked, by Scriven and Holdsworta. [£125. 
Well worn, but cheap to user. ] 

1264. One forged iron jib crane to the above machine, with top 
7% ie carriage and adjustable screw lifting chain and hook. 
1267. Strongly geared, multiple, vertical keel-plate drilling 
machine, six spindles, 2}in. diameter. adjustable from 3jin. to 
5pin. equi-distant or irregular centres, drill spindles mounted in a 
self-acting, rising and falling slide frame, with screw feed motion 
12in. deep, will drill at 12in. from centre of hole to edge of plate, 
two rollers for supporting keel bar, chain barrel, and length of 
‘in. chain for moving keel bar upon rollers, water tank 3ft. by 3ft. 
4 3ft., with pipes and brass taps and jets adjustable to drills, 
hand pump, lead pipe, fast and loose pulleys and strap shifting 
apparatus, [£8210s. Fair auction price. | 

1268. Countersink wall drilling machine, 2in. spindle, adjustable 
lever feed, fast and loose pulleys, fly wheel and belt shifting appa- 
ratus. [£8 ] 

1269. Self-acting, self-contained double-geared vertical drilling 
machine, 2in. spindle, will admit 28in. diameter, 13in. feed, 25in. 
circular adjustable table on rising and falling cross slides, trans- 
verse motion 16}in. by screw, vertical métion 22in. by rack and 
pinion, four-speeded cones, fast and loose pulleys, starting lever 
and strap fork ; extra handle for working drill by hand power. 
[£21. Very old tool, fair price. ] 

1270. Self-acting, double-geared vertical drilling machine, 
mounted on strong column, 2hin. spindle, Yin. feed; 30in. 
circular revolving table on swing frame, will admit 48in. diameter, 
four-speeded cones, overhead driving and strap shifting apparatus ; 
by W. Adamson, Pallion. Arrangements for cutting side lights 
to suit the spindle of this machine. [£22. Full price.] 

1271. Very powerful plate edge planing machiue, to plane 12ft. 
long, with self-acting adjustable compound travelling carriage, 
reversing tool holder to cut both wayr, driven by screw 4in. 
diameter, massive top beam with set screws for fixing plates, 
strong cast-iron planed table 14ft. 8in. by 3ft., set of fast and 
loose reversing pulleys and fork levers for two straps, six extra 
packing pieces for adjusting height of top beam, to admit from 
4}in. to 13hin. in height, overhead driving drum, shaft. hangers 
and pedestals; by Craig and Donald, Johnstone. [£100. Fair 
auction price. ] 

272. Geared single ended jin. eccentric punching and shearing 
machine, with shears above punch, will admit 7in. from centre of 
punch, shears placed at an angle, depth of jaw 5hin., will cut bars 
of any length, 5ft. fly wheel, fast and loose pulleys and strap fork ; 
by Woodhead, Scriven, and Holdsworth. [£26. Cheap.] 

1274. Poweifully geared double-ended eccentric punching 
machine, with steam engine attached, to punch l}in. plates at 
29in. from edge, at each end of machine; with gun-metal sliding 
dies, stop motion to each punch, 4ft. turned fiy-wheel, main spur 
wheel, 4ft. 8in. by 9in. face and 2jin. pitch, plate iron guards to 
ons and engine; by Craig and Donald, Johnstone. [£205. Full 
value. 

1275. Two forged iron jib cranes fixed on this machine, two 
extra footsteps, two top travelling carriages with hand screw, 
adiustab'e plate-lifting chains and hook. [£8.] 

1279. Pair of 12in. cylinder, 24in. stroke horizontal high-pressure 
steam engines, wrought iron cranks, forked connecting rods, double 
slide bars, top steam chests, vertical pedestals, pump, governors, 
throttle and stop valves, three driving pulleys, 4ft., 6ft., and 
6ft. 4in. diameter ; cast iron bed plates, centres of engines apart 
8ft. 10in.; steam and exhaust pipes, as marked. (£100. Light, 
old fashioned, and broken; full value. } 

1280. Vertical steam donkey pump, 5in. cylinder by 5in. stroke, 
din, ram, 1ft. 10in. fly-wheel, steam and tion taps, suction and 
(en)? valves and pipes, as marked; by Alex. Wilson and Co, 

1282. Cornish boiler, 5ft. diameter, 22ft. long ; diameter of flue, 
2ft. 6in.; shell plates, yin. thick, single-rivetted and broken- 
jointed ; steam dome, 2ft. 7in. diameter, 2ft. 8in. high, internal 
angle irons at each end, front end plate }in. thick; flue crossed by 
three conical pipes ; furnace crown partly down, brass gauge, glass 
mountings, internal manhole cover, steam stop valve, steam 
pres-ure gauge, feed valve, damper chain, pulleys and balance 
weight, flue door frames, Sin. lever, safety valve and weight, fire 
doors and front plate, fire-bars and bearers. nop 

12824. Externally fired egg-ended cylindrical boiler, 4ft. Gin. 
diameter, 30ft. long, shell plates y,in. thick, steam and feed pipes, 
two floats aud stands, pulleys and weights, two 4in. lever safety 
valves and weights, damper, pulleys, chain and balance weight, 
fire doors and frame, fire-bars and bearers and front arch plate, 
[£40. Both old and <A only fit for cisterns. ] 

. Very powerful double-ended eccentric punching and shear- 
ing machive, to punch lin. holes through lin. plate at 20in. from 
edge, to cut angle bars 6in. by 6in., stop motion to punch, shears 
and angle cutter, strong spur gearing, diameter of main wheel 
6ft. 6in., heavy fly wheel, fast and loose pulleys, and strap fork ; 
by Woodhead, Scriven, and Holdsworth, Leeds. [£110. Very 
cheap indeed. ] 

1. One forged iron jib crane to the above machine, to swing 
over the whole machine, with top travelling carriage, and swivel 
nut for lifting screw. [£3 15s.] 

Very powerfully geared patent plate bending machine, 
with horizontal steam engine attached, length of rolls 13ft., 
diameter of the two bottom rolls (which are fluted) 16in,, diameter 











of intermediate or first roll 12in., surmounted hea ' strong V-shaped ram sliding in planed guides, two rollers for sup- 
bearing seg amg nage ding steer aap or fe es en Se eng Se ee 
or two 4in. adjusting screws, by capstan | up to 1bin. wide ; pony ig a oe egy 
wheels worm gear, two main spur wheels 5ft. Sin. diameter , 6ft. by 3ft. by 7}in. deep; by Smith Glasgow. [£30. 
Sin. by 2fn. ptsh, strong east iron connecting girders, box bed Cae! 
10in. cy! om Horizontal double-ended double-geared frame ahd 
reversing . brass steam tap, steam exhaust pipes as machine, driven from below, wil! punch lin. 
marked ; and Donald, Johnstone. [£295. A good, thasnghs Me. thick ab Eifn. Seems edgue s Soue attasietecenters fee 
massive job, certainly not dear to a user. | rollers, and bevel gearing, 3ft. Gin. fly- on 2hin. shaft 
Boze SHOP 8! " h pair of 18in. mitre wheels, and 8ft. 
1295. Two 25-ton overhead hand travelling cranes, mounted on Gin. shaft 4 Racy ss wad Tess. CT 
one set of double-trussed pitch pine beams, 18in. by 18in. by aa, aa P- 
37ft. 6in. ape eee oe —— _ - a ScrEwine SHop, No, 1. 
truss rods, tudinal motion, w rom cen’ ‘orm, 
two treble-geared h 4 IBGE, Potent 


crabs, with ratchets, pawls, brakes, 
2ft. 10in. long, strong cast iron side 
frames, transverse travelling motion, worked from crabs, each 
having about 42ft. of 1y;in. hoisting chain and strong hook, and 
also very massive si sheave snatch blocks, with strong hooks 
in. di in the for working very heavy lifts, double 
; by Scriven and Holdsworth, Leeds. 


price. 

i t set of nearly new tubular iron masting shears, 
to lift 80 tons, two front legs ut 110ft. high, back shifting leg 
about 126ft. long, sliding frame for screw and travelling end of 
back leg 33ft. long, 2ft. Gin. wide and 134in. deep, square threaded 
screw 39ft. 9in. long, 5}in. diameter, in gun-metal bearings with 
nut for same. Pair of 10in cylinder high pressure horizontal 
engines, 14in. stroke, for working screw and for hoisting and lower- 
ing; in very massive foundation frames, link reversing motion, 
pinion on crank shaft to gear into wheel on long screw; clutch 
motions and brake to 3}in. diameter driving shaft for yon | 
hoisting gear, very powerful hoisting crab, on massive fram 
standards, worked by worm and worm wheel, barrel 20in. diameter 
by 6ft. long, with two winch ends outside of frames for rope haul- 
ing, about 700ft. of 1}in. diameter hoisting chain, about 260ft. of 
lin. ditto for single purchase block; main top block has three 
sheaves, and bottom block two sheaves 24in. diameter by 4fin., 
eye of lever block 10in. wide inside, made of = og diameter forged 
iron ; complete as now standing loose on wharf; by Summers and 
Day, Southampton, [£1300. A first-rate job, and by no means 
dear to a user | 

SeventH Day’s SALE. 
EREcTING SHOP. 
1379. 102ft. wrought-iron forged line shafting, 34in. diameter, 
with welded flange couplings, 20 split pulleys, two small bevel 
wheels, eight wall brackets and brasses, at 18s. per cwt. 


Fitting SHop. 

1386. 84in. ungeared hand lathe on 12ft. bed, 7in. face plate, 
loose headstock, hand rest and T, overhead driving and strap shift- 
ing apparatus ; by W. and W. Hodges. [£18.] 

aes Powerful, 19in. double-geared self-acting sliding and sur- 
facing brake lathe, massive loose bed 28ft. 3in. long, 2ft. 6in. wide 
on face, will open out to about 3ft. 4in. width of gap, will admit 
6ft. 10in. diameter, length over all when opened out about 36ft.; 
one 17in. driving, and one 4ft. face plate ; sliding stay, two mas- 
sive sliding saddles each fitted with strong compound swivel slide 
rests; back shaft for sliding and surfacing, following headstock, 
overhead driving and strap shifting apparatus; by Smith, Beacock, 
and 5 Leeds. [£240. A capital tool, and decidedly cheap 
to a user. 

1390. Powerful, 33in. treble geared, self-acting sliding, surfacing, 
boring, and facing brake lathe, with massive loose bed 19ft. long, 
3ft. 10in. wide on face by 18in.. deep; internal geared face plate 
7ft. diameter, five speeded cones, 5in. wide and massive gearing ; 
foundation plates for sliding bed are in four Jengths and can 
arranged to suit such position of loose as may be required. 
Loose bed will open out 14ft. from face plate, and length over all 
when thus opened out is 42ft. Gin. Loose bed fitted with two 
sliding saddles, each having a compound pillar slide rest; extra 
crank turning double tool rest ; massive following headstock, gap 
foundation plates, fitted with loose sliding base plate and pillar for 
turning large diameters ; will turn 13ft. diameter, and admit any 
size for boring, overhead driving gear, arranged for two speeds; 
strap shifting apparatus ; by Scriven and Holdsworth, Leeds, [£330. 
Fair price. } 

1395. Very powerful 2lin. double-geared, self-acting, sliding, 
surfacing and screw-cutting lathe, on massive bed 3ft. wide on 
face, 30ft. long and 18in. deep ; face plate 3ft. diameter, leadiog 
screw 3hin. diameter, the full length of bed; two massive sliding 
saddles, each fitted with compound swivel slide rest; change 
wheels, overhead driving and strap shifting apparatus; by Wm. 
Muir ai Co., Manchester. [£300. A fine tool, and very fair 

rice. S 
1397. 17in. double-geared self-acting, sliding, surfacing, and 
screw-cutting brake lathe, with loose bed 12ft. 10in. long and 2ft. 
on face, will open out to about 2ft. 6in. width of gap, length over 
all when opened out about 20ft.; sliding saddle and compound 
swivel slide rest, 24in. Jeading screw, back-shaft for sliding and 
surfacing, 36in. four-jawed chuck, with steel internal and external 
dogs; 16in. face plate, sliding stay, change wheels, overhead 
driving and strap shifting apparatus; by Smith, Beacock, and 
Tannett, Leeds. [£230. Nearly new tool: very fair price. ] 

1399. Very powerful self-contained double-geared radial drilling 
machine, 9ft, 9in. radius to end of arm, will admit 9ft. 6in. under- 
neath spindle, rising and falling arm to lift and lower 5ft. 6in., 
spindle 4fin. diameter, with self-acting feed 36in. deep; geared 

iding head, five speeded cones 5in. wide, self-contained driving 
motions, fast and loose pulleys, gun metal reversing gear for rais- 
ing and lowering arm by power, and gun metal bevel gearing; by 
Scriven and Holdsworth, Leeds. [£175. A badly proportioned 
tool, and as such, fair price. ] 

1403. Poweifully geared slotting machine, 20in. stroke, fitted 
with quick return motion, on massive bed about 12ft. long by 
4ft. 6in. wide by 20in. deep ; will admit 7ft. 6in. diameter, crank 
disc revolves in a circular bearing formed in the main frame, 
revolving table 5ft. by 5ft., with universal motion, mounted on 
strong slides 7ft. and 6ft. 6in. long respectively ; sliding trans- 
versely 2ft., and longitudinally 2ft. 10in., self-acting in all motions ; 
the two slide motions are each actuated by two screws ; five- 
speeded cones 4}in. wide, overhead driving and strap shifting 
apparatus ; by Smith, Beacock, and Tannett, Leeds. [£315. A 
very fine tool, and very fair price. ] 

1426. Four-wheelcoupled saddle tank locomotive engine, ‘‘ Wear” 
4ft. Shin. gauge, 9in. cylinders, 16in. stroke, 32in. wheels, copper 
fire-box, and brass tubes, by Hudswell, Clark, and Rogers, Leeds, 
1870. [£270.] 

1427. Four-wheel coupled saddle tank locomotive engine, 
“Hylton,” 4ft. 84in. gauge, 12in. cylinders, 18in. stroke, 3ft. 
~— copper fire-box, and brass tubes, by Black, Hawthorn and 





1428. Four-wheel coupled saddle tank locomotive engine, 
**Pallion” 4ft. 8hin. gauge, ]2in. cylinders, 18in. stroke, 3ft. wheels, 
febe0.] fire-box, and brass tubes, by Black, Hawthorn and Co, 


EieutH Day. 


Woop SHED. 
1561. Powerful eccentric double-geared vertical angle iron punch- 
ing and shearing machine, with engine attached, to shear angle iron 


8in. by 8in., and punch 1}in. holes through 1}in. at 8in. from edge, 
balance weight and lever to angle cutting slide, stop motion to 
anch and shear, horizontal engine, with 6in. cylinder, 12in. stroke, 
in. diameter crank shaft, 5ft. Gin. fly wheel, main spur wheel 5ft. 
diameter, Gin. face, and 2}in. pitch ; by T. Berry and Sons. [£80, 
Decidedly cheap. } 
562. Horizontal bar straightening or bending machine, to work 
by hand, with 5ft. 6in. capstan wheel, llin. pinion to work 12in. 
stroke, gearing into 27in, diameter wheel on Shin. diameter screw ; 





red nut hp ing machine, four speeded cones, 
strong pinion and spur wheel driving a 4in, hollow —_ 
which works a 2hin. spindle with bell chuck head, the whole work- 
ing within a 5hin. gun-metal ram with five spiral key grooves, for 
imparting a forward movement of 6iv. to the tapping spindle ; 
travelling die holder and instantaneous relief motion ; on massive 
box frame with tool cupboard ; overhead driving and strap shifting 
a by the Patent Nut and Bolt Company, Birmingham. 
[£46. Full value, but a very useful tool. ] 

1569. Powerful 1jin. geared screwing machine, four ed 
cones 3fin. wide, hollow spindle 3}in. outside diameter, will admit 
sie. round bars; length of traverse of spindle 12in., adjustable 
sliding head with die holder, hand wheel and screw, length of 
traverse in bed 2ft. 2in.; total length of machine 8ft. 3in., over- 
head driving gear and set of three fast and loose pulleys for 
reversing motion and strap shifter; by Scriven and Holdsworth, 
Leeds. [£40. Well worn, but cheap. ] 

1571. Vertical un-geared drilling machine, lin. spindle, 12in. 
feed, 15}in. circular revolving table, will admit 18in. under spindle, 
and take in 20in. diameter, feed worked by hand wheel and 2in. 
screw, four speeded cones on iron stand, overhead driving and 
strap shifting apparatus. [£21.] 

1573. Powerful garboard strake plate ee a with 
massive cast iron perforated and grooved bed plate 13ft. by 7ft. 
10in. by 4}in. thick, with two thin. diameter spindles for carrying 
swinging frame; loose adjustable vice jaw plate, 13ft. long by 
13in. deep by 2}in. thick with three set screws, nuts and handles 
for closing same, strong cast iron swing frame ends, with adjust- 
able wrought iron roller 13ft. long by 9in. diameter, carried in 
sliding blocks adjustable by screws and handles ; two forged swing 
frame levers 18ft. Gin. long, tapering from 6in. by 24in. at socket 
to 4in. by 1hin. at top, and stayed by three cross bars hin, 
diameter. [£57 10s, Very cheap. 

1577. Combined verti engine and boiler, boiler 5ft. Gin. 
diameter by 10ft. 6in. high, with internal fire-box 4ft. 8in. 
diameter by 6ft. high, with two 12in, diameter cross tubes, shell 

lates 4in. thick, domed crown plate, man-hole and cover, hand- 

oles and lids, glass water gauge, blow-off tap and feed valve, Zin. 
lever, safety valve, steam press « gauge, mounted on massive cast 
iron foundation plate 7ft. Uit., wrought iron chimney 20in. 
diameter at base, about « it. high, vertical inverted cylinder 
engine attached to boiler, cylinder 10in. by 20in. stroke, crank 
shaft 3}in. diameter by 7ft. long, heavy fly wheel 5ft. diameter 
and 8}in. face, rim dhin. thick, pump, governors, and starting 
handle. with connections as marked; by Chaplin and Co., Glas- 
gow. [£140. Decidedly cheap. ] 


Tor Smirus’ SHops, 

1585. Powerful ungeared vertical pillar drilling machine, 2}in. 
spindle, 15in. hand feed, will admit 3ft. 6in. diameter, 25in, by 
22in. swing table, on Shin. diameter pillar, tv rise and fall 20in. by 
worm and worm wheel, rack and pinion, overhead driving and 
strap-shifting apparatus; by Smith Brothers, Glasgow. [£36. 
Full value. } 

1587. 7-cwt. Rigby’s patent single standard overhanging box 
frame steam hammer, piston rod 5}in. diameter, cylinder 1lin. b 
20in. stroke, hand lever for adjusting the weight of blow, rok f 
steam top tap, and pipes as marked; by Glen and Ross, [£75. 
Very cheap. ] 

Saw MILL. 

1591. Iron circular saw bench, with planed top 5ft. by 2ft. 3in. ; 
rising and falling spindle, will admit a 24in. saw, frame and top 
cast in one; bevel adjustable fence, countershaft, with driviug 
— and fast and loose pulleys; by John M‘Dowall and Son, 

ohnstone. [£31.] 

1593. Vertical, power mortising machine, 7in. stroke ; compound 
table with hand screw, vice jaw for holding work, balanced driving 
head adjustable 12in. vertically, will admit timber 12in, deep by 
Gin, thick and any length, reversible tool holder driven by disc 
crank, self-acting frictional feed ; by J. M‘Dowall and Co., John- 
stone, [£34.] ; 

1594, Tenoning machine, with two revolving heads, adjustable 
by independent screws up to l4in. apart, belt tightening pulley in 
slotted frame, self-eontained counter shaft and fast and loose 
pulleys; travelling table 4ft. Gin. by 2ft. 2in., on four small 
wheels, running athwart the machine, on knife edge runner bars, 
fitted with guide bar, adjustable to various angles; adjustable 
cross bar and fixing screw for holding work; mounted on strong 
frame, with four columns and flat base plate ; by Powis James and 
Co.. London. [€48 ] 

1596. Fret saw, with swivel table 2ft. 6in. square, adjustable to 
cut at any angle; wood-hanging post and iron stay bars, disc 
ate oot rod working in slides, fast and loose pulleys, as fixed. 

£11 10s. 

1597. Grooving and tonguing machine, table 6ft. by 3ft. ; two 
revolving heads driven from below and adjustable 8in. vertically ; 
two wooden adjustable fences ; counter shaft with fast and loose 
pulleys and two driving pulleys mounted in two brackets, as bolted 
to wood foundation ; strap shifting fork; by Powis, James, and 
Co., London. [£28.} 

1598. Self-acting, board planing or facing machine, one revolv- 
ing cutter-head driven by two small pulleys, one at each end of 
spindle ; table adjustable for different thicknesses by screw and 
hand wheel and wedge frame; will admit 24in. width, and a thick- 
ness of 3in. ; self-acting feed roller and weighted pressure roller, 
co shaft, fast and loose pulleys and two driving pulleys. 


[ 

1599. Self-contained, ungeared drilling or boring machine, four- 
speeded cones, 1jin. spindle, 10in, treadle lever feed, with balance 
relief motion, iron rising and falling bracket, with wood covered 
top, table 2ft. 2in. by 2ft. 2in. by 2hin thick, will rise and fall 10in, 
will admit 30in. diameter, fast and loose pulleys and strap shifting 
fork and rod. [£27.] ‘ 

1601. High-pressure horizontal steam engine, 10in. cylinder, 16in. 
stroke, bent crank ; channelled slide bars ; 5ft. 2in. fly-wheel, with 
heavy rim 64in. face by 3hin. thick, rim cut in halves and dowelled, 
boss, arms and rim all cast in one Ded on massive hollow founda- 
tion frame reaching to ground and forming feed water tank ; high 
speed governor, stop valve and throttle valve, shaft long enough 
for a pulley on either end, piping as marked; by Hy. Kinsey, 
Nottingham. [£65.] 

1616. 5 cwt. single standard steam hammer, with 4}in. piston 
rod, suited for a 16in. stroke, hand lever for adjusting weight of 
blow, loose hammer head and anvil (one part of frame is fractured 
and mended with strong wrought iron clip plate), pipes as marked ; 
by Scriven and Holdsworth. [£40.] 

1618, One double nut and bolt oliver, with strong wrought iron 
framing, duplex coil springs, wrought iron links, levers and helves, 
strong cast iron box framing and anvil block, water pot and dies 
as fixed. [£12 10s.] 

1621. Double - ended nie nut-tapping machine, four 
topping spindles, 2in. diameter driven by spur-gearing and by two 


ed cones 3}in. wide ; four sliding heads on round guide 
bars, mounted on strong cast iron bed, 7ft. long 144in. wide on 
face, on two cast iron standarda, two tin oil dishes, two sets of 
overhead driving pulleys and strap shifting apparatus; by the 
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Patent Nut and Bolt Company, Birmingham. [£50. Decidedly 
20 cwt. Rigby’s patent standard steam hammer, 
with box Aelh on Oe rane a ¢ oe 
of Sth head nter’ tor odfjecting wenene af! baer leans 
frome year le: yoongpr tins 


loose anvil, mounted on 
bv piping as marked ; by 


1 One stro 


te 9ft. Gin, by 4ft, Gin., 
Ross, Glasgow. [£155. 


4-ton double-framed wrought iron jib crane, 
16ft, radius and 15ft. high, with two handles and double purchase 
gear, 7in, barrel 12in. long, jib stayed from above by 2in. 
bars, and strutted below with two 3in. forged struts, wrought iron 
travelling carriage on four wheels, carrying two chain sheaves, 
about 38it. of fin. ho chain, geared coat y ager with 5ft. 
hand wheel, 7in. barrel 12in. long with about 40ft. of gin. chain, 

’ pingle sheave snatch block and link for lifting. [£41. High pri 

1635. 8 cwt. Rigby’s patent single standard steam hammer with 
6in. piston rod suited for a stroke of 2ft., hand lever for adjusting 
the weight of blow, wrought iron hammer head solid with the 
piston rod, loose hammer face, independent anvil block, with loose 
anvil, mounted on strong base plate 7ft. by 4ft., steam pipes as 
marked ; by Glen and Ross, Glasgow. sf 








MR. BRASSEY ON GUNBOATS. 

THE following letter has been addressed by Mr, Brassey to the 
editor of the Times :— 

Srr,—It may not be uninteresting to many of your readers to 
know that the two gun vessels recently constru: by Sir William 
Armstrong’s firm for the Chinese Government were at Aden on 
the 16th of April, having performed their long voyage from Eng- 
land satisfactorily. 

It has been urged most strongly by Mr. Barnaby that every 
monster ironclad should be supported by a flotilla of boats. 
Has due weight been given to this suggestion of the Chief Con- 
stractor, which received the strongest support from Sir Spencer 
Robinson and other authorities ? 

As skirmishers, in combination with the monster ironclads of 
the Inflexible type, gunboats of the type designed by Mr. Rendel 
would be invaluable. In addition to the attendant flotilla of gun- 
boats, each armoured ship should carry torpedo boats of great 
speed. When it is remembered that the blow from a single torpedo 
would prove fatal, and how improbable it is that such tiny craft, 
steaming at the rate of 17 knots, and enveloped in smoke, will be 
struck by heavy projectiles, it can scarcely be doubted that victory 
would incline in favour of that fleet which would possess the 
greatest number and the most effective of these light-armed naval 
skirmishers. 

Again, considering how impossible it is to construct an invulner- 
able ship, and that the costliest ships are almost as liable to 
destruction as those of a smaller and less costly type, ought it not 
to be a cardinal maxim with naval constructors and administrators 
to distribute the strength of the navy into as large a number of 
ships as may be, taking care, of course, that no ship shall be built 
which is too small to be thoroughly effective in its own particular 
peel Let us seek for the best practical application of this prin- 
ciple. 

The expediency of adding largely to the dimensions of an 
armoured steam ram, for the purposes of mounting an armament of 
two or four 80-ton guns is open to question on another ground. A 

ptain may hesitate to open fire, and to obstruct his field of view 
by the smoke of a heavy cannonade, when he sees a cloud of torpedo 
boats hovering round him, only deferring their fatal assault until 
their movements are rendered invisible to the enemy by the smoke 
from his own 

How, then, are we to meet these various and complicated con- 
ditions with which the naval constructor has to deal? It can only 
be done by adopting distinct types of ships for the use of the gun, 
the ram, and the torpedo emer g A 

The artillery of the fleet should mounted on floating gun 
carriages of the Gamma ‘ype, designed by Mr. Rendel. For the 
to o each large ship should carry two or more of Mr. ee 
croft’s swift launches, For the purposes of ramming, a ft 
armoured ship of handy proportions is required; and, with the 
view to a limitation of size, and in order to secure that quality of 
handiness so vitally necessary to an effective ram, these vessels 
should not be encumbered with armour-protected guns. 

Let progressive, unprejudiced naval officers compare the kind of 
force that could be created for a given sum of money, if con- 
stituted, according to the suggestions here offered, with a fleet 
composed of vessels of the Inflexible type. I assume that armoured 
vessels can be built for £50a ton. The Inflexible type, in round 
figures, has a tonnage of 10,000 tons, and costs £500,000. Five 
millions sterling, therefore, would produce only ten Inflexibles, 
which, powerful as they are, possess no special defence against the 
torpedo, are armoured with penetrable armour, and together carry 
only forty guns, A fleet of Inflexibles, it will be remarked, costs 
£125,000 a gun. 

I venture to believe that a like sum of £5,000,000 might be 
— effectively applied in the construction of the following 
vessels :— 

1—Thirty armoured steam rams of 2000 tons, without 
guns, costing, at £50 a ton, each £100,000 .. £3,000,000 
2--Sixty gun vessels of the Gamma type, armed with 





one 38-ton two 12-pounder breech-loadin 
guns, and one Gatling gun. Each £25,000 .. 1,500,000 
8—Launches on Mr. Thorneycroft’s plan, and other de- 
scriptions of offensive torpedoes and torpedo 
TE ce. se, ee, balou 4a eet Aah oe ee 500,000 
£5,000,000 


For operations in European waters, in the Mediterranean, the 
Red Sea, the Straits of Singapore, in short, along the whole line 
of our communications with the East, such a fleet as I have indi- 
cated would, in the hands of dashing commanders, be more 
effective than ten Inflexibles. Is the ram, as some think, the 
most formidable weapon of the navy, and is the quality of handi- 
ness the first condition of efficiency? Then thirty rams are 
matched against ten, and the smaller vessels, being more handy, 
are the more effective. True it is that the Inflexibles could steam 
faster than the smaller rams, and could therefore place themselves 
beyond their reach; but such powerful vessels were surely not 
built to run away from an enemy. 

Is the gun the weapon on which we can rely? In the plan 
suggested eighty guns are carried as against forty; and they are, 
for many purposes, mounted, so as to be more available than if 

ied in ships of the Inflexible type. For bombardments and for 
coast defence, a shallow draught is often essential in the vessels 
employed. It may be necesssary that they should pass over shoals 
or navigate shallow channels, St. Petersburg and Cronstadt were 
inaccessible to our line-of-battle ships. They might have been 
destroyed by oe rag Take, again, the question of coast defence. 
What coul: done to protect the Thames, the Mersey, or the 
Humber, by ships drawing 30ft., in comparison with the services 
which could be rendered A nage wr capable of navigating the in- 
shore channels, and threading their way through the intricate 
maze of mud flats and sand banks with which the estuaries of 
our largest rivers are beset ? 

In a naval engagement the utility of gunboats would be scarcely 
less apparent. Having double the number of guns, the chance of 
delivering a fatal shot is largely in favour of the fleet supported by 
a flotilla of gunboats, It may be thought that the gunboats could 
not sail in oy with the larger shij The plan of towing 
would meet this difficulty. For an example of what may be done 
= torpedo boats the recent experiments at Cher are con- 
clusive, 

Were half the money now so pores 
unwieldy and no longer indestructible or im: 


employed in procuring for the navy the means of 


and I fear vainly, spent on 
penetrab! 


le Ironclad, 





the naval administrations of other Powers would abandon the 
construction of armoured vessels. They would acknowledge the 
hopelessness of the ew” tn give protection to their fleets by 
means of armour against ee eee Sane ee 
and rams which we could bring together against them. 

THomas BRASSEY. 


THE PATENT JOURNAL. 
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Grants and Dates of Provisional Protection for Six Months. 


1751. Improvements in Cases or Covers for UMBRELLAS and SuNswaDEs, 
an at: g the same thereto; Francois Joseph Roussel, Gloucester- 

, Hyde Park, London. 

1753. Improvements in FastentNos for the Permanent Way of Rattways, 
William Maddison, Shepherd’s Bush, Middlesex. 

1755. Improvements in VentTiLaTors for buildings, vessels, and vehicles, 














Charles Henry Addyman, Leeds, Yor! —A communication from 
Thomas William Bracher, New York, U.S. 
1757. Imp ts in Pr APHIC PRINTING, and in apparatus 


employed therein, Ezra Greaves, Halifax, Yorkshire. 
1759. Improvements in the, production of Cast Hottow Copper CYLINDERS 
= a in coppet, William Edward Everitt, Birmingham.— 
U ay ° 
t in Lamps and Lamp-surners, Charles Edward 
Hearson, Southwark-street, Surre 


1771 Improvements in machinery be Corrine, Dressixe, and SuHaPine 
hot hn Patt : raeszack 





Woop, Strong, and other , Jo "4 
ens, London, 
1773. Imp’ ts in the producti APHIC RELIEF PLATES 





of P 
or Puoto-gLectrrotyPes for printing, William Robert Lake, South- 
ampton-buildings, London.—A communication from William Howard 
Mumler, Boston, usetts, U. 

1775. An improved. Hammock for Preventive Sxa-sickness, William 
Robert Lake, Southam: ty en a London, — A communication 
from D’Amera uale, Place du Statut, Turin, Italy.—7th May, 1877. 

1777. Improvements in the Doors of Bakers’ Ovens and in the e- 
work of the same, Christopher Boddy, Manchester. 

1781. Improvements in Prorectine Vessexs from the ATrack of the Fisn 
or other Locomotive TorpPepo, Cecil Percival Stone, Wigmore-street, 
Cavendish-square, London. 

1733. Improvements in Bicycies and other forms of Vetociprpes, John 

arrington ani Henry Brent, Ryde, Isle of Wight. 

1785. Improvements in the construction of Harvestrnc Macuines, John 
Pollitt, Bury, Lancashire, 

1787. tes apparatus for CLeantne Roaps and Ways, William Bond- 
field Westlake, Swansea, Glamorganshire.—sth May, 1877. 

266. Improvements in Printinec Textite Fasrics, James Chadwick, 
Spring Brook Print Works, Chadderton, Lancashire.—A communication 
from James Harley, Lowell, Massachusetts, U.8.—20¢h January, 1877. 

836. An improvement in WaTER-GAUGE Firrinos for steam boilers, Archi- 
bald Duncan Hunter, Glasgow, Lanarkshire, N.B.—2nd March, 1877. 

1198. Improved means and apparatus for Reau.atine the OPENING and 
Ciostne of VenTILATORS in conservatories, churches, and structures 
a. Nathan Hunt and William Newton Cox, Bristol.—27th March, 


1233. Improvements in the manufacture of a SusstiruTe for Hops used 
in et tg Harry Houlden Perrins, Handsworth, Staffordshire.—28th 
March, 1877. 

1435. Imp’ ts in the factr 
Samuel Rayuer Swallow, Farnley, near 
187 





of Giazep Bricks and Ties, 
Leeds, Yorkshire.—12th April, 


1512. Improvements in instruments or apparatus for use in Drawine 
Srraicut, CurvED, SPrRAt, or Rapiav Lines, Hatcuino, or SECTIONING, 
which said magia may also be used for other purposes, August Syré, 
Vienna, Austria.—18th April, 1877. 

1566. Improvements in apparatus for Drittine and Curtina Hoves in 
Woot Comes Circies and Gitts, John tunderland, Fleece Mills, 
Keighley, Yorkshire — 21st April, 1877. 

1633. Imp ts in machinery for CLEANSING and SEPARATING 
Mera.Lic Orgs, minerals, and metals from other matters or impurities, 
Arthur Hill Maurice, Terrace-road, Aberystwith, Cardiganshire, South 
Wales.—26th April, 1877. 

1654. Improvements in the construction of machinery or apparatus for 
Currine the Teetx of WHEE.s, George Mason, Bolton, Lancasbire. 

1656, Improvements in Speep Governors, InpIcaToRS, and RECORDERS, 
George Westinghouse, jun., Clayton-square, Liverpool. 

1458. Improvements in means or apparatus to be applied to Bertus, Cots, 
Lounags, Serrezs, Cuarrs, and other articles on board ships to retain 
them in a level position, and to prevent sea-sickness, John Calvin 


ompson, P ilding vel 
1660. Improvements in the mode of or apparatus for TRANSPORTING 
CarRiaces or Loaps over roads or land, Newman, Burnham, 








1662. Improvements in apparatus for Reoisterinc the Entry and the 
Exit of Passencers into and from Pustic YVenicies, and also for 
indicating the several stopping stations while on a journey, Albert 
Gordon Smith, Wrotham-road, Gravesend, Kent. 

1644, Improvements in apparatus and means for Rrpvctne Iron Ores by 
a direct process into wrought iron or steel, Philip Syng Justice, South- 
ampton-buildings, Chancery-lane, London. — A communication from 
Charles Meredith Dupuy, Philadelphia, U 8.—28th April, 1877. 

ue, es in Rattway SieNnALs, Tempest Anderson, Stonegate, 

orkshire. 

1668. Improvements in apparatus for Conpensinc Noxious and other 
Gases and Vapours, George Steward Hazlehurst, Runcorn, Chester. 

1670. Improvements in Mi.uine, and in machinery therefor, Herbort 
John Haddan, Strand, Westminster —A communication from Thomas 
David Jones, Syracuse, New York, U.S. 

1672. An improved apparatus for CoTtine-orr the Enps of Cigars, Maurice 
Gerstley, London-wall, London.— A communication from Martin Brie, 


Leipzig, Saxony. 
1674. An improved GLass-cLEANING Liquip, which is also applicable for 


causing an Cea to be more readily lighted, John Ellis, Holbeck, 
ae gg ire, and Silvanus David Oakley, Hunslet, near Leeds, 
orkshire. 


1676. Improvements in mechanism or apparatus for Courtine and Un- 
couPLING Raitway Trucks, John George Agars Walker, Danes Hill, 
near Retford, Nottinghamshire. 

1678. Improvements in Desks or KaseEts for reading, writing, and other 
purposes, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Auguste Emmanuel Eliaers, Paris. 

1680. Improvements in the manufacture of Rattway and other similar 
Sprincs, and in the apparatus employed therein, James Samuel Mellor, 
Sheffield, Yorkshire. . 

1682. Improvements in obtaining Morive-power, Frederick Settle Barff, 
Kilburn, London.—30th April, 1877. 

1684. Improvements in Braces for suspending trowsers, Ernest de Pass, 
Fleet-street, London. & 

1686. Improvements in Markine and Ipentiryino Brrps and ANIMALS, 
and in the apparatus employed therefor, Thomas Rule, Harrogate, York- 


shire. 

1688. Improvements applied to WHEeets and other forms for rolling over 
railways, tramways, common roads, or any soil, w increased 
traction surface or tractive adhesion is obtained for mountin a 
gradients and travelling over uneven surfaces, Richard Waller, Holbec 
Moor Foundry, Leeds, Yorkshire. 

1690. An imp d facture of TiLz, Charles Henry Murray, Loman- 
street, Southwark, er 

1692. Improvements in ms and apparatus connected therewith, 
Frederick Thomas Schmidt and Andreas Frerichs, Bradford, Yorkshire. 

1694. Improvements in machinery employed in the manufacture of FLour, 
Robert Barton, Wortley, near Leeds, Yorkshire. 

1695. Improvements in Continvovs AuToMaTIC RAILWAY Brakes, George 
Frederick Redfern, South. street, Finsbury, London.—A communication 
—_ August Kraemer, Augsburg, Bavaria, and Sigmund Stern, Warsaw, 


1696. Improvements in machinery for Comprise Woot and other fibres, 
Frederick Henry Wright, Halifax, Yorkshire. 

1698, Improved Vatve-cocks or Taps, Joseph James Liddon, Winford- 
road, Islington, London, and Fisher Howorth Simmonds, New Charles- 
street, Goswell-road, London.—lst May, 1877. 

_ bt peonome in ae foe = ag “poe tong gh a hg 
telegraphic pu , Frederick Henry Varley, may Park Works, 
Highbury, tenon, 

1704. Improvements in Lamps for burning paraffine oil or other liquids, 
Robert Tebbs, Stepney, London. 

1712, Improvements in the construction of ARMOUR-PLATED VessELs and 
ArMoUR-PLATES or Bars, Thomas Ridley Oswald, New-place House, 
Southampton, Hants.—2nd May, 1877. 

1716 Improved construction of apparatus for Osservina and Recorpina 
VARIATIONS of TEMPERATURE ae low to = high tem 
—_ Archibald Simon Lang Mac id, Middlesbrough-on-Tees, York- 


1718. Improvements in a tus used in the manufacture of Fs.r 
Ric Lancashire, 





Westwell and Richard Low, Ra and 
James Rothwell, Newchurch, Rawtenstall, 





1720. Improvements in Securinc Wneets and Putters to their AxLEs, 
Marcus Fenton and ww Cockayne, Sheffield, Yorkshire. 
1722. Improvements in Firour Puniryinc and: Dressing MAcHINEs, 





especially 


Notting! 

1724. Improvements in apparatus for Borinc through Co. 
other material where com A pesingy Beguae Pung 
exist or to be encountered, and for rescuing entombed miners, Alfred. 

me 4. fein Pre Sah Paes Robert Neale, Brooklyn 

m) LATE-PRINTING PRESS: 
New York, U.8. a : 

1728. A new or improved Frinemna Macurve, Alexander Melville Clark 
Chancery-lane, London.—A communication from Jesse Bethuel Lincoln, 
Providence, Rhode Island, U.8. 

1730. Improvements in the process and —— for Propucine Cotp, 
Hector Auguste Dufrené, South-street, Finsbury, London.—A commu- 
—- from Charles Tellier, Route de Versaille, Paris,—3rd May, 


1877. 

1732. Improvements in Beanies for Vertica SpinDies or Saarts, David 
Rattray Malcolm, Dundee, Forfarshire, N.B. 

1734, Imp ts in P, and Vacuum Gavaes, William Camphell 
Eyton, Weston, Steve: 


, H 
= Improvements in Wontaic “Pistons, Jacob Goodfellow, Hyde, 


for middlings, Charles Hopkinson, Retford, 





1738. Improved self-acting apparatus for Openina and CLostnc Doors 
and Gates, William Townend, Exeter-street, Bradford, Yorkshire, 

1740. Improvements in the method of aud apparatus for Grinpine 
Muyerats and other like substances, Frank Wirth, Frank fort-on-the 
Maine, Germany.—A communication from Franz Rudeloff, Buckau, 
near Magdeburg, Germany. 

1742. Imp ts in the e of Iron and Srzex, William 
Ciay, Liverpool.—4th May, 1877. 


1741. Improvements in Looms for Weavina, Joseph Eccles, Preston, 


fant: 





Lancashire. 

1746. Certain improvements in the method of Spinninc Woot, Corrox, 
SILK, or other fibrous materials, and in the machinery connected the‘e- 
with, Henri Adrien Bonneville, Piccadilly, London.--A communication 
from Bélisaire Soiblin, Roubaix, France. 

1748. Improvements in Steam Boiiers, Ernest Solvay, Brussels, Belgium. 

1750. Imp its e facture of BLack Stains and VARNISHEs, 
Thomas Colwell Booth, Vernon-place, London.—A communication from 
George Wolft, bia a pre Lg a mg U.S. 

1752. Improvements in Va.ves for Sor Pipes, scuppers, or other dis- 
charge pipes in ships or other vessels, George Thomas Blundell, Lime- 
house, London, and Edwin William de Rasett, Blackheath, Kent. 

1754. Improvements in ReeD OrGane, and in and a) ces, 
connected therewith, Levi Knight Fuller, Brattleborough, Vermont, 


U.S. 

1756. Improvements in PuLveRisine Macuinery, George Barstow, Leeds, 
Yorkshire. 

1758. Improvements in Puotocrarnic Printina Frames, Ezra Greaves 
and Jobn Smith, Halifax, Yorkshire. 

1760. Improvements in and relating to apparatus for the manufacture of 
Suipuares of Sopa and Porasa, parts of which invention are applicable 
to other chemical apparatus, William Jones and John Walsh, Middles- 
brough, Yorkshire.—4th May, 1877. 

1762. An improved system or combination of Harrows to be worked by 
indeperdent steam power, Charles Rintoul, Kingston, North Berwick, 
Haddingtonshire, NB, 

1764. Improvements in and in apparatus for LicguTine Rartway Car- 
RIAGEs, George Westinghouse, jun., Clayton-square, Liverpool.—Partly 
.  eapcpemaea from Abraham H. Phillippi, Reading, Pennsylvania, 

Wiaeband te bain hace ened thee Whe ser 
employ or heatin uids, Samue! e "1 Bs { 
Sheticld, Yorkshire, © si : : 


1768. Improvements in Horsk-RAkES, Robert Burns, Rugeley, Stafford- 
5 





fant 





1770. Improvements in Heatina Apparatus, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Auguste Séguin, 


1772. Improvements in the Treatment of Feeca Matrers and other 
ammoniacal compounds, and the prvduction of manures therefrom, 
Henry Young Darracott Scott, Ealing, Middlesex. 

1744. Improvements in Va.ves for regulating or controlling the supply 
and discharge of water or other fluids, Thomas Burbidge, Surrey House, 
Penge, Surrey.—7th May, 1877. 

1776. Improvements in Lock Furniture, Walter Henry Tucker, South- 
ampton-street, Strand, London. 

i —— in Tons and Lips for sanitary purposes, John Smith, 

orksbire. 

1780. Improvements in Sor Fastenines, Her|grt John Haddan, Strand, 
Westminster.—A communication from Franls Gunn Farnham, Hawley, 
Pennsylvania, U.S. 

1782. Imp ts in the of Hinexs, and in machinery or 

——s to be used in the said manufacture, Francis Edgar Martineau, 

m. 


1784. Improvements in Tramways, and in part applicable to railways, 
William Dundas Scott-Moncrieff, Glasgow, anette, N.B. 

1786. Improved means of Raisinc SuNKEN Vessets or for preventing 
vessels from foundering at sea, William Henry Taplin, Penge, Surrey. 
1790. An improved safety detaching apparatus for Preventine AccipENTS 

OverwinpiInc in Mines, or Lirrs, or Hoists, John Snowdon, 
— Mines, Margrove Park, near Guishorough, Yorkshire.—8th 
lay, 1877. 

1793. Improvements in Transmittisc Motion to Cranks, and in the 
mechanism employed therefor, Robert Henry, Perth, N.B. 

1796. Improvements in GLove STRETCHERS, sopenh John Perry, Holborn 
Viaduct, London, and Abram Charles Herts, Bloomsbury, London.—A 
communication from John Herts, New York, U.8. 

1797. Improved mode of and fastening for Join:ne the Enns of Straps, 
Banps, or Beits used in machinery and the like, Henry Gittus, 
Barnsley, Yorkshire. 

1800. Improved a; tus or means for INDICATING or Recorpine and 
Cueckine the Fares taken in Omnisuses or other Venicies, Henry 

Whitehaven, Cumberland. 

1804. Improvements in spoon for Recorpine the Numper of Passxn- 
Gers EnTerinc and Leavine Omniscses, TRAMWAY Cars, or other 
Pusiic Veuicies, and checking the payments received from such 
passengers, which apparatus are also applicable to other similar 

rposes, Patrick Auld, Frederick-street, Gray’s-inn-road, London. 

1805. A new mode of constructing WATER-METERS, — of serving at 
the same time as prime movers, Auguste Dtilken, Diisseldorf, Prussia. 

1806. An improved Dzoporisinc and Disinrectine Compounp or Soivu- 
TION, James Huntingford Morgan, Walham-grove, Fulham, London. 

1808. Improvements in app! or apparatus for Repvcine Fricrion 
in Screw and Pappie SHarts and other rotating axles, Robert Edward 
Crickitt, Craven-atreet, Strand, London. 

1809. Improvenients in and a ning to Betts or Banps for driving 
machinery, Maurice Gandy, Liverpool.—9th May, 1877. 

1817. Improvements in the construction of Looms for Wzavinc, Thomas 
Bridle and Isaac Bradshaw, Preston, Lancashire. 

1819. Improvements in the Fisn1ne or Jorntine of Rarts, Samuel Aldred, 
Charlton, Kent. 

1821, Improvements in machinery for Spinnine and Dovsiine Yarn, 
Edmund Tweedale and Joseph Smalley, Accrington, Lancashire. 

1825. Improvements in what are commonly called Sckrw-KEys or 
Spanners, George Collett, Ashton-under-Lyne, and John Greenhalgh, 


fact 





ury, . 

1829. improvements in Exrrocrro-maonetic Apparatus for developing 
motive-power and for other purposes, Richard Werdermann, ces- 
street, Surrey.—10th May, 1877. 

1839. Improved a tus for PROPELLING and STEERING VEssELs, Jona- 
than Jopling, Bishopwearmouth, Durham. 

1841. Improvements in ProvecTi.es, and in explosive agents or car- 
tridges to be used therewith, James Leonard, Maida Vale, 8%. John’s 
Wood, London. 

1843, oo se in Frre-craies, James Damrel Prior, Birmingham. 
—ill ‘ay, s 

1849. Improvements in Furnaces employed in the manufacture of coke 
and c tin bars, which improvements are applicable to furnaces 
for other purposes, David Davis, Swansea, Glamo: ire. 

1851. Improvements in Pistons, Thomas Ellis, Sheffield. 

1 ae, in the Stipina Seats Rowine Boats, Edward 
Ri 8, w-in- Furness. 

1863. Improvements in the means and apparatus for Coxsumine SmoKE 
and Economisine Fuet, Emanuel Bradley, Humphrey Bradley, and 

illiam Sunderland, Morley, near Leeds.—12th May, 1877. 

1869. Improvements in the manufacture of Mera.ic TiLes and Sxaas, 
and in: the construction of hearths and jambs for fireplaces, Henry 
Crichley, Birmingham. 

1871. Improvements in the means and apparatus for Recorpine ExecTric 
TELEGRAPH SicNais, Carl Heinrich Siemens, Queen Anne’s-gate, West- 
minster, London.—A communication from Dr. Ernst Werner Sieraens, 


1873. Improvements in the construction of Swixa-poors, Thomas Robert 
Levenshulme, 
1875. An hag ng liquid composition for Extincursnine Fires, William 
Be 


Edward Strand, London-—A communication from Prosper 
Rolland, Remolion, France. 


Inventions Protected for Six ths on the Deposit of 
Sera aste Snectoosone 


1908. Improvements in Booxs, Herbert John Haddan, Strand, London.— 
4. communioation from Santen Clemens, Hartford, U.8.~—16th Ma 


THE ENGINEER. 
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1932. pon teen in Watoues, Arthur Charles Henderson, 
ampton- London.—A communication from Julien J. B. 
J Lebas, France.—17th May, 1877. 

1985. Improvements in ‘Exorves or Motors, designed for rock 
drills, steam hammers, pumps, or 
William Lake, London.—A communi- 
cation from Edward inchester Harvey Flagler, 
Boston, U.8.—19th May, 1877. 

1986, Im; in for Screwr. forming threads 
on screw blanks or mag ag ey 


pton-buildings, 
a a from Edward Nugent, Brooklyn, U.8.— 

ay, 

1998. Ing ements in Rate | hag Wasnuanp Basins, Barus, and 
other ACLES, a onthe the for empt; » Liverpo them 
and preventing their overflow, William Thompson, 

—A cominunication from New York Valve oat. Faucet Company, 

York.—22ad May, 1871. 





Patents on which the Stamp Duty of £50 has been Paid. 
= “creme Tones, &c., Charles Walker Torr, Birmingham.—2nd June, 


1098. , a Siawats, &c., Robert Elliott Cooper and Francis Campin, 
Leeds.- -30th May, 1874. 

202. Kins, &., Alexander Napier Harvie and Thomas Lockerbie, 
Greenock.— 9th June, 1874. 

2155. Feepinc Steam Borers, William Lloyd Wise, Adelphi, London.— 
20th June, 1874. 

1843. Sree: Suovets, &c., Charles Denton Abel, Southampt 
London. — 26th May, 1874. 

1845. Printinc Macuinery, Thomas Galloway Dawson and Jeremiah 

wson, Otley, York.—26th May, 1874. 
1934. Reou.atinc Speep of eg a. Alexander Melville Clark, 
cery- , London.—3rd June, 

2188. a Pins, Alexander Melville Clark, Chancery-lane, London.— 
23rd J 874. 

1877. Corrine Leatuer, &c., Taylor Wheelhouse, Clifton, ' York.—29¢h 
May, 1874. 

1884. Preparina Cotton, &., James Higgins and Thomas Schofield 
Whitworth, Salford. —29th May, 1874. 


Patents on which the Stamp Duty of £100 has been Paid. 
- Gas Furnaces, Charles William Siemens, Westminster.—25th May, 
2. 


1552. Lape Fasteners, Henri Adrien Bonneville, Piccadilly, London.— 
27th May, 18790. 

1560. Puriryine Gas, &c., William Cleland, Liverpool.—28th Moy, 1870. 

1562. Puriryine SACCHARINE, Alexandre Manbré, Baker-street, London. 
—28th May, 1870. 

1578. Weavino Looms, Alfred Vincent Newton, Chancery-lane, London. 
—30th May, 1870. 
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Notices of Intention to Proceed with Patents. 


191. Watcues, CLocks, &c., Harrison Mill Frodsham, Strand, London.— 
15th Januar,, 1877. 
210. Prope.uinc Suips, &c., James Scott, Glasgow. 
215. Firrerine Water, Peter Jensen, Chancery- lane, London.—A com- 
munication from William Major. —lé6th January, 1877. 
233. Dressinc Mera, &c., Edward Davies, Live . 
240. Traprinc Drains, &c., James Harris, Bristol. 
241. DirrerentiaL Powers, &c., John Clayton Mewburn, _Miecbatoesh, 
London.—A communication from Thomas Aldridge Westo 
242. Winpow Ventitators, John William Grover, ae —18th 
January, 1877. 
249. Securinc Piants To WALLs, &c., John William Hoffman, Holloway- 
road, London 
250. Stencu Traps, Robert Cardwell, Broadheath. 
251. Wasuinc Macuines, William Prescott, Manchester. 
258. Ratsinc Fivips, Gerard Wenzeslaus von Nawrocki, Berlin.—A com- 
munication from Papperitz and Averkamp.—19th January, 1877. 
265. MeTauuic ALLoys, John Holloway, Jeffrey's-square, London.—20th 
January, 1877. 
281. Looms, Richard Wood, Heywood, and Joseph Holding, Manchester. 
—2ind January, 1877. 
=. a Boiter Furnaces, Frederick Charles Richardson, Haverhill, 
uffolk. 
291. Boots and Sxoes, Eli Morris, Northampton. 
294. Raipway Waee.s, Otto Hermann Emil Kaselowsky, Berlin.—23rd 
January, 1877. 
300. Rattway CarriaGes, Henry Wiglesworth, Ashford. 
302. Coatinc Meta, John Lysaght, Bristol. 
307. Maxine Bricks, &., Robert Duncan, Madeley, Salop.—24th January, 
1877. 
812. Excavatine, Henry William Ball, Glasgow. 
317. Wasuinc Macatnes, Samuel Freemantle, Gosberton. 
818. ALarM, Alexandre Ferny Jérusalémy, Paris. 
323. VentiLators, David Crossley, Brighouse, York. 
227. PuLverisixo Minerats, &c., William Robert Lake, Southampton- 
ee London.—A communication from Andrew ‘Burrell Lipsey, 
oseph Bouton Crosby, Purdy Dickerson Barnhardt, and Samuel 
Sey ing Mower.—25th January, 1877. 
= — Rixk, Abraham Waddington and John Colson Rowbotham, 
radford. 
341. Gas Caanpeciers, Frederick James Cotterell, Birmingham. 
342. Burninc Bricks, &c., James Inkerman Payton, Birmingham. 
343. Lime Kivns, &e., James Hall, Wray’s Horley, Surrey, and John 
Medworth, Kentish Town, London. —26th January, 1877. 
365. PortaBLe Hovszs, &e., Henry Charles Hill, Arthur-street, Middle- 
sex.—27th January, 1877. 
379. Leap Pencits, ‘Adolf Schroll, Cannon-street, London.—A communi- 
cation from Friedrich Froescheis, —29th January, 1877. 
885. Fioatixe Niout Liocuts, Charles Bonnes, Paris.—30th January, 
1877. 
425. Evevatine Liquips, James Fleet-street, London.—A com- 
munication from Jean Baptiste Van Benes —Ilst February, 1877. 
495. Removing Grass Borries from ANNEALING Furnaces, Petrus 
Richarme, Rive de Gier, France. 

511. Parine and Sronino Fruit, &c., Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from George Bergner. 

512. Fertitisixe, &c., Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from Claudius César Paday.—6th February, 


1877. 

522. Evecrric Te.eoraras, John Henry Cordeaux, Birmingham. 

525. Portrotios, Wilhelm Marx, Paria.—7th February, 1877. 

656. Warer Evorves and Pomrs, William Robert Lake, Southampton- 
buildings, London.—A communication from George Wells.--9th Feb- 
ruary, 1877. 

622. CenTrirvcaL Bottinc Macuines, Gerard Wenzeslaus von Naw- 
rocki, Berlin.—A communication from Ferdinand Feistel.—15th Feb- 
ruary, 1877. 

805. Porrery, William Boulton, Burslem.—28th — A877. 

842. LIGHTING Gas, Charles Kenneth Trull, Sout Lon- 
don: 2nd March, 1877. 

1140. Dravcut FLUEs, &c., Adrian John Verkouteren, Gracechurch- 
street, London.---A communication from William Smith Sampson.— 
22nd March, 1877. 

1234. Iron and Steet, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Charles Motier Nes. 28th March, 1877. 

14°97. Licutinc Gas Lamps, &c., Frederick John Cheesbrough, Water- 
street, Liverpool—A communication from Richard Robert Moffatt.— 
12th April, 1877. 

1464. Lockine Nuts, Arthur Thomas Timewell, Clapham-road, Surrey.— 
14th April, 1877. 

o_. nett. nuts, Alfred Ellis Harris, Finsbury-circus, London.—16th 

pri 

1498. Ferpixo Forwaces, {Archibald Connal Stevenson, Glasgow.—18th 
April, 187 

1519. Rotiine Bott Bangs, Charles Fairbairn, Middleton, Lancashire.— 
19th April, 1877. 

1543. Curmmners, Lewis Cogan, Torquay. 

— ag — Liquips, &c., Henry Janig, Sherwood, Nottingham.—20th 

1658: ——- Cuairs, &c., John Calvin Thompson, Southampton-build- 

ion. 
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1664. Repucino Iron One, Philip Syng Justice, South 
— —A communication from Charles Meredith —— —28th A prit, 
1877 

1666. ad Sianats, Tempest Andersin, Stonegate, York,—30th 





pril, 18 
1749. Weavrxa Looms, David Skirving and Samuel Ayland, Moston, 


1759. CoprEr Castinos, William Fdward Everitt, Birmingham.—5th 


May, 1877. 
1770. Heatina Afraratus, John Henry Johnson, Lincoln's-inn-fields, 
London.—A communication from Auguste —ith May, 1877. 
1829. Motive Power, Richard Wertlermann, Princes-street, Surrey.—10th 


May, 1877. 
1865. Woop Screws, Edwin Gorham South ti 
* London. 


heilal 





Angell, gs, 
—A communication frém Haywatd A. Harvey.— —12th May, 


1877. 
1908. oom, Herbert John 
from Sam 


Haddan, Westminster.—A communication 
tel Clemens.—16th May, 1877. 
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3552, 4d.; 3668, 6d; 3741, 6d.; 3767, 10d.; 3830, 8d.; 3871, 6d.; 3903, 


6d.; 3908, 6d.; 8914, 6d.; 3916, 6d.; 3919, 6d; 3920, 4d.; 3923, 4d.; 3924, 
8d.: 3925, 6d.; 3926, 6d.; 8930, 6d.; 3940, 6d.; 3950, 6d.; 3955, 4d: 3978, 
4d.; 3984, 6d.; 3989, 6d.; 3991, 6d.; 3995, 6d.; 4001, 4004, 6d.; 4006, 
6d.; 4007, 4d.: 4008, 10d.; 4009, 8d.; 4010, 6d.; 4011, Is, 2d; 4018, 6d; 
4022, 6d.; 4024, 6d.; 4025, 4d.; 4080, 6d.; , 6d.; 4035, 2d.; , 6d; 
4039, 6d.: 4040, 6d.; 4044, 6d.; 4046, 6d.: 4050, 6d; 4062, 6d; 6d.: 
4057, 6d.; 4060, 6d.; 4061, 4d.; 4063, 6d a5 G4 ; 4065, 10d; 4066, 6d.; 
4071, 6d.; 4078, 6d.; 4032, 6d.; 4097, 4d; 4114, 6d.; 4116, 6d; 4132, 6d.; 


4143, 6d.; 4148, 2d.; 4151, 4d.3 4154, 2d.; ” 4155, 2d.; 4156, 2d.; 4157, 4d.; 
4159, 2d.; 4161, 2d; 4162. 6d.; 4163, 2d.; 4169, 2d; 4172, 2d.; 4175, 2d.; 
4176, 6d.; 4178, 2d.; 4179, 6d.; 4181, 2d.; 4182, 2d.; 4183, 6d; 4184, 
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of the amount of price and postage. Sum: ls. must be 
remitted by Post-office Order, ae payable at the I Post-office, 5, - 


Holl to Mr. her Majesty's Patent-office, ‘Sou! 
seeten buildings, O Chancery-! ean. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THk ENGINEER at the office of 
Her Majesty's Commissioners of Patents, 


3424. Urerme Appviance, R. C. Richa Richards.—Dated 30th woe 1876. 

This consists of a light saddle supporting a double bag, both of vulcan- 
ised india-rubber ; saddle is fastened to the body by an elastic band- 
age. The double bag contains a 8: ant and if necessary, materials for 
medicatea fomentation or genera COg or other gas. 

3543. Drawine anv Forcino Seam AND AIR AND PROPELLING VESSELS, 

J. Duddells and P. Charlton.— 8th September, 1876. 

A high-pressure steam jet issues from a small annular orifice between a 
hollow mandril and a conical ring or nozzle, which is first of a series of 
such. The mandril is kept heated by steam within. Through the nozzles 
the steam jet induces currents of air or water. The first few nozzles 

communicate with a hot air chamber, and the hot air keeps the steam 
from condensation ; the other nozzles give water from the source, which, 
in the case of propelling vessels, isthe sea. After passing the last nozzle, 
the compound jet meets a narrow annular mouth at the end of a tube 
omueunting the after end of the mandril. By this the steam is led to 
the condenser while the stream of water and air outside the catch 
tube into conduits. In vessels, eonduits provided with sluice valves are 
taken to the bow and stern. 

3547. Gas Generators, C. G. Webber.—Dated 9th September, 1876. 

This relates to improvements on Kidd’s patent, No. 531, in 1875, in use 
of a shorter wick feeder with solid valve plug at lower part, made with 
two cones placed base to base dispensing with sheet iron cone inside the 
furnace sloping inwards and from the furnace sides below ; placing cylin- 
drical ashpan over the mouth of the ashpit, &c. Further, two of the im- 
proved gas generators may,be combined,and worked alternately with steam 
and air and with steam alone. A peculiar burner is devised to ensure 
complete admixture of gas and air before combustion. 
seer. VENTILATING AppaRATUs, J. D. Macdonald.—Dated 12th September, 

876. 


This comprises, First, a rotary fan to which motion is pareat be 
Secondly, a motile fan on same axis—septum between—revolving with 
the wind; Thirdly, a self-adjusting versatile = planned as to direct 
the action of the wind on the motile fan to the best advantage. 

3588. Locks, FE. Ham.—Dated 13th Septe-nber, 1876. 

This relates to rim, mortise, and other latch-locks. For the ordinary 
springs acting on the tail end of the latch and the tumbler of the bolt is 
substituted a single weight, acting by gravity only, so as to fulfil the 
purpose of both springs. 

3608. Fountars Pesuoipers, W. A. Brice.—Dated 14th September, 
1876. 

The flow of ink to the nib is controlled by admitting air to the reser- 
voir through a U shaped cw tube passing up and down in the ink- 
holder, and terminating at one end within this, at the other at an orifice 
at the side, which can be readily covered or uncovered with the finger. 
3646. Steam Boers, C. D. Abel.—Dated 18th September, 1876.—(A com- 

munication. ) 

Above the boiler is a oat steam chamber filled partly with water, 

tly with steam, while boiler is wholly filled with water. A tube 
from the hottest water of the boiler rises to above the water surface in 
the chamber and flows along horizontal boxes there, which have openings 
in the bottom surface and a r terminal opening. Another tube con- 
nects the cooler part of the boiler water with the lower part of the 
chamber. In the circulation thus obtained the steam is said to be made 
quite dry without superheating, and freed from solid impurities, 
3651. Time Recorper ror Tramway Cars, J. H. Small and F. Marley. 
—Dated 18th September, 1876. 

This is to make the car record the time at which it reaches or passes 
stations. A spring Pa unch, when actuated through an arrangement of 
levers in the car by the motion of the car over certain arrangements in 
a egeee punches a hole in a strip of ruled paper moved by clockwork 
in the car. 


3662. Marxinc Lawn Tennis Courts, &c., 7. F. Hunt.—Dated 19th 
September, 1876. 

This consists in a tube or cistern for whiting or other colouring matter, 
which passes through a nozzle fixed below at an angle to the top and 
having a keel to guide it. The tube has a stop cock below, and a 
strainer, lid with air hole, and handle, above. The operator walks 
backwards with it. 

3666. Sasu Fasteners, S. Hill.—Dated 19th September, 1876. 

This is to prevent opening with a knife from without. It consists ina 
tumbler bifurcated and centred in and between top and bottom exten- 
sions of the back plate; alever centred between its bifurcations ; and a 
spring suitably connected between the two. The tumbler projects over 
the opening between the meeting bars, so the lever cannot be got at from 
the outside. 

— mens SuspmeERceD Suips, &c., E. Cuyer.—Dated 20th September, 


Bags ot strong water-proof material ehclosed in double netting are 
lowered and fastened together with chains under the keel, then inflated 
by pumping from above, a loaded safety valve preventing excessive pres- 
sure. Again, a vessel's hold is made water-tight with plates and caulk- 
ing, and air is forced into the hold while water is pumped out. 

3693. Sucar, D. KR. Watson.—Dated 21st September, 1876.—( A 


3'704. Macuinery For Maxine Paper Baos, L. Ree ae 2lst Sep- 
tember, 1876.—(4 communication. )—{ Not proceeded with. 
oi Finca rrreae Rien 
is severed, age as sides i folded over a former, aud ro and the pasted 
Totton lap is po a and between two eget 


through hydraulic or other Y stable pressure. 
3'706. Treatixe IRon anv STEEL, J. H. Johnson.—Dated 21st September, 
jie pins ym aveeg A t by which the tem 
eal ere is an arrangemenn w pera- 
hingd ow Path—for tempering—is alwa; —_ ae, at the 


proud Within the furnace is set a bath of molten metal 
or the The tem g chamber immediately covers ro of 
each ini St, cel an aa a ee 
to tem up wi 
ha to be in use. A sored in a tube conn th the 
molten metal bath has at its outer end a a es and dial, and certain 
devices which operate when the heat rises it, to auto- 
matically cut off the blast from under the grate, and turn it above the 
fire till the heat drops below the desired point, ge the blast is turned 
under the grate 


i Drivixo SmMaLt Macuines, J. Brunt.—Dated 21st September, 


A driving wheel, with rod secured to treadle, a framing 

clamped by screws to the edge of the table, a gee ge oA it to the 

sewing machine (say). The driving wheel is preven in the 
coutrary direction by a key wedging on the side of a recess. 

3709. Preventine Corrosion IN STEAM ue Romans, A. T. Becks.—Dated 
20th ma rng 1876.—(Not proceeded 
his metallic aon. into feed-water eater pom | 

sulphuric, ame and other ao as is found near chemical 

other works—or into the boiler. W: the zinc is dissolved the 

and machinery escape injury. 

3715. Apparatus For Composition ORNAMENTS, R. Scully.—Dated 22nd 
September, 1876. 

The composition is fed from ~4 pu ig 

a with projecting rim, and a 

fag whieh b over a glu brush, and is applied to the prepared 
ich has been along at: corresponding speed. 

one. Looms, W. L ter, J. H. Pilkington, and W. Peel.—Dated 22nd 
September, 1876. 


This relates to making the crank shaft and crank tely, also the 
crank arms in two or more pieces with inclined surfaces ; a new combi- 
nation of check strap, lever, spring, or a surface ; the use of a 
metallic brush or tube in the picker, and of pins in the thread way of the 
shuttle; substitution of an eccentric pulley for the swell in the shuttle 
box; waking pin rings for seif-acting temples of india-rubber or like 
composition in two or more thicknesses fastened with cement; and 
rogers 4 - holes diagonally through the elliptical washers separating 

e pin 
ai Eepasane Apparatus, &c., C. A. McBvoy.—Dated 22nd September, 


The. ~ to be an improvement on Lake’s patent, No. 1512 in 1874, 
in which a glass tube is filled with small tubes of saturated porous paper 
through which air is inhaled. Here the tube is screwed intoa bottle-lik 
vessel, having air apertures below the neck. A screw cap closes it whem 
not in use, 

3719. Sream Power Furnaces FOR MANUFACTURE OF SULPHATE OF SODA 
AND Potasn, &c., G. D. Mease.—Dated 22nd September, 1876.—( Void.) 

There is a double furnace of two flat metal s on different levels, the 
lower next the fire. The salt and sulphuric acid are put in the upper, which 
has revolving stirrers. The semiliquid sulphate is forced against 
sides and swept off by curved blades into the lower pan, where the asmn 
rotates and the stirrers are stationary. 

3720. Manvuracture or Epoines in Twist Lace Macutnes, 2. 8cott.— 
Dated 23rd September, 1876. 

The object here is to give the appearance of tucks in the surface of the 
plain muslin, and when a tuck is desired, additional warp threads are 
worked, so as to make one of the bands of muslin at this we part wider tion 
the other bands. 

3721. Macutnery ror Curtina Buttons, Counters, &c., A. P. Dupont. 
—Dated 23rd September, 1876.—( Not proceeded with.) 

The cutting is effected by a single movement of a lever by the recipro- 
cation of two tools. An intermediate lever allows of the two tools 
acting one after the other, thus conducing to finish and speed. 


3722. Cottiery Tups, H. Johnson.—Dated 23rd September, 1876.—(Not 
proceeded with.) 

The underframe is made of a separable wrought iron plate with five 
Jangets at each end. The lubricators have a cl top, and round 
hole at bottom for the oil; they are pneumatic in action. 

3723. Fincer-BoaRD FoR STRINGED Musicat InstRUMENTS, D. Semple.— 
Dated 23rd September, 1876. 

This guides the finger by touch to press on the aoe part of the violin 
string, though the ear must be the principal gui A piece of small 
— is twisted round small iron pegs fixed at measured distances in the 
wi 
3726. Varnisu, C. J. De Meyer, A. Ruidant, and P. J. Mulders.—Dated 

23rd September, 1876. 

The ingredients are 1 2 pint spirit of wine, }lb. gum lac and } oz. lead 
acetate crystallised. Advantages: quick drying, no necessity to scrape off 
old colour, resistance to fire and atmanghetls action, durability, no cleft 
or swelling produced, &c, 

3727. Tramway Locomotives, &c., H. Merryweather and C.J. W. Jakeman 
—Dated 23rd September, 1876. 

To dispose of the exhaust steam noiselessly it is sent through a series 
of nozzles with their wider ends open to the air, and their other ends 
leading into a —— shaped tube, which communicates with a closed 
ashpan through a chamber with baffle-plates to arrest suspended water. 
The nozzles are surrounded with a metal cone lined with felt, and the 
whole is in a wooden case similarly lined. The exhaust steam draws in 
a quantity of air, which causes tion ; the rtion 
with air passes through the fire. The second part of the invention relates 
to automatically controlling the speed of the engine by means of a centri- 
fugal governor connected with the carrying wheels. 

8'728. Merat Dritt or Borine Toot, F. 7. Hughes.—Dated 23rd Se tem 
ber, 1876.—(A communication.) 

This has two even or cutting faces (each being the breadth of the radius 

lus half the medium thickness of the drill), and two hollow faces as 
arge as the radius, The drill is fixed in the stock by turning a hook 
= has two eccentric openings, round a couple of cheeks which hold the 





mill between an ornamented 
roller. Then the ornamented 
mould- 








3730. SareTy sananane ror SteaM Borers, &€., W. J. Coe.—Dated 26th 





tion.) 

This aims at — removal of crystallised sugar from the vacuum pan, 
or other vessels, to the receiver, from which the centrifugal machine is 
fed ; and either by making vacuum in the receiver—with exhausting 
pump or steam jet—or admitting compressed air, steam, or other innoxi- 
ous gas into the upper part of the vacuum pan, 

3635. Hosiery, F. A. Pagel.—Dated 16th September, 1876.—(Provisional 
protection not allowed.) 

The ornamental “‘ clocking ” 
type and pigment colours. 
3655. Gas Governor, W. Fowlis.— Dated 19th September, 1876. 

A vertieal cylindrical casing closed at both ends has, some distance 
below the top, a horizontal division with openings, which form the valve 
seat. The gas inlet is below this division, the gas exit above it. The 
governor proper is a cylindrical vessel with float at bottom resting in 
water in the outer casing. The upper part is the valve, which closes on 
the valve seat. The part below this is formed of two conical frustra, 
making a triangular annular space, into which gas passes by verticai slits 
in the continuation of the casing. e slits also admit gas from the 
lower to the upper part of the JB — bn This double conical form 
prevents the equilibrium of the governor from og | disturbed by the 
pressure of the inlet gas. A small pipe connects the — below the 
valve either with the gas inlet or with the atmospheric sir. 

3'702. Sewine Macuines, A. V. Newton.—Dated 2ist September, 1876.—(A 
communication.) 

This relates, inter alia, to combining with the take-up an intermittently 
worked clamp, which holds the needle thread till the take-up has — 
thread from between the shuttle driver and the shuttle; a needle th 
supplied with tension device; a new shuttle driver, in which the = a 
a connecting rod serves also as a turning or vibrating horn of the driver; 
a shuttle in which female centres for the bobbin are dispensed with ; a 
feed regulating box of the nature of an elliptic spring ; combination with 
an oscillating needle thread take-up of a stationary or pin; over 
which the needle thread is brought by the take-up after the stitch has 
been tightened by the latter ; the needle thread 
— being solled by 0 H sitner ar aiding of the parts 

a 


motion ; vibrating tuck creaser 
attachment, and a new shuttle Dobbs inde winder. 


of stockings is printed by means of a 





, 1876.—( Not proceeded with.) 

This relates ~ a simple form of safety valve in which the escaping 
steam sounds a whistle, the whistle being immediately over the valve. 
ore " weaues Yor TextILe Faprics, M. Shaw.—Dated 25th September, 


For aaicbiiinn: liquids, the ‘vulcanised rubber cover, slightly larger 
than the rough-turned cast iron roller, is loose and free from it, accom- 
modating itself to the squeezing action. The covers may be applied 
in independent ring sections. 

37833. Sarery Lock, J. P. Haffner.—Dated 25th September, 1876. 

Here, by means of a lever worked directly by the Key, the same move- 
ment of the tumblers secures both the main bolt and the spring or —_ 
bolt: The main bolt has a safety stump which passes simultaneously in 
the central slot of all the tumblers, and with the lever is a bar with a 
tooth which engages in notches or appendages of all the tumblers. 
Further, a single turn of the key gives a shoot as long as that with two 
turns in ordinary locks; and from the forms of the key and middle 
tumbler, the master can ‘lock or unlock the main bolt or spring bolt 
together, while the servants can act on the spring bolt only. 


ate SupstituTe ror Waite Leap, L. Aenny.—Dated 25th September, 


This a termed ‘‘ Paris cement white,” is made of whiting, 

oil, water, and zinc. It is said to be 50 per cent. cheaper, and to 

cover one-third more surface than white lead. When used for cement, 

paint over it will, itis said, keep fresh, and not peel off or show blisters; 
and it will resist firing, also’ potassium. 


3735. Toots ror Beve.tinc THE Epoces or Leatuer, 4. a. Clark. 
Dated 25th September, 1876.—(A communication.) 
A handle of metal with flat under surface rests on the ctr board on 
a plane with the leather, and to it is hinged an arm carrying a 'e with 
te cutting edges, which can be set at any ae a gauge = against 
the edge of the leather, and is adjustable to the knife. A projecting 
spring keeps the leather from curling. 
3736. AupomixaL Surports, A. C. Herts.—Dated 25th September, 1870:— 
(4 communication.) 
has ts of elastic webbing with whalebone sides; the 
middle one narrowing downtvards, the others upwards; the belt sides are 
hollowed out semicircularly, and "behind each hollow is a lappet with 
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gusset, buttoned, allo orifice fe of the hi, A combina- 
don cine of ipactal sotea tn ehtashed ty Dakeor: ™ 


3'738. Heatino Water ror Steam Enoines, J. Coles.—Dated 25th Septem- 
der, 1876.—{ Not proceeded 

cylinders, one within another ; exhaust steam to inner- 

most, then to outermost, then back to eentral cylinder. water to be 


heated is between the two inner cylinders, : 
3'740. Sronz-workina Apparatus, @. Hunter.—Dated 25th September, 
876. 


187 
The vertical dle with revolving cutters and one with scraj or 
tools hy mounted on each side of a reciprocating pots rag 

gearing from one cross shaft. The sliding table is moved by a 
worm and rack below, with bevel gear. The tool-holder on 
either side consists of a vertical column and elevating screw; on the u 
part are cross tubes, in which tool-holders are fitted that can be slid hori- 
zontally by screws across the table, so as to make the tool act either on 
the side or upper surface of the stone. A revolving cutter is used, con- 
sisting of a head with two chisel cutters secured therein by wedge keys. 


3748. Distintine Water, J. M. Kendrick and J. W. Ball.—Doted 25th 
September, 1876. 


» 187! 

This consists in a modification of the aérator connected to the worm or 
condenser—see No. 2853, 1862. The case is made } , and one or more 
air inlet or combining nozzles are added below, the first under the steam 
inlet nozzle, with a te air chamber at the top of each formed by two 
rings with correaponding apertures, movable on each other. 

3'745. Apparatus FoR DIsTRIBUTING, PURIFYING, AND REGULATING THE 
Fiow oF Liqoips, iV. Collet and J. B. Denans.—Dated 25th September, 
1876. . 

A hydraulic valve is formed by conn together, with rods, 
two nA pt aire forming a valve and poinvnn Bey Rods, tubes, or 
discs are introduced into the obturators in the process of moulding. 
Among advantages claimed, are obviating of leakage and shocks, facility 
in regulation, and redu cost. 

3746. Cartrivogs, J. D. Dougall.—Dated 25th September, 1876.—(Not pro- 


ceeded with. 

The base of the chamber containing the cap is made conical. spherical, 
or tay , increasing the projective power of powder and diminishing 
recoil, while saving the powder. 

3'750. Seats ror Venicies, W. FE. Gedge.—Dated 26th September, 1876.— 
(Not proceeded with.)—(A communication.) 


3'7'71. Dressina Stone, P. Burt.—Dated 28th September, 1876.—(Not pro- 
ceeded with. 


alternate holdure with thelr cutting polata in opposite directions, oo that 
ternate ers wit eu n' 80 
fa opie. see bo eoaproes Reree ae mim fe mans 
table. By an ent on 
stationary till the stone is at the en its stroke; then, by turning a 
boss, another set of the tools is brought into action. 
3'7'75. Baskets on Coverinos ror Carsoys, &c., H. Hall.—Dated 28th 
‘ember, 1876.—( Not proceeded with ) 

With the osier or wickerwork are combined hoops or bands of iron or 
other metal to give durability. 
37°76. Weppine Rives, &c., J. Thornton.—Dated 28th September, 1876.— 

Not led with.) 


; proceed 
This is to facilitate making the “ Hall” mark on the inner surface. 
The rings are made of elliptical figure. The ch is made with a recess 
in the side, so as to form a sort of crank, round the upper 
part of the ring, and permits the punch to be held and struck verti: 4 
e bed or support is an oblong die, with a semi-cylindrical recess above, 
maton a series of grooves of the same radius with the outside of the 
ings. 


3'7'7'7. Dress Suspenpens, 7. Hare.—Dated 28th September, 1876. 

Two cords pass up from fixed gripping surfaces for the dress—the 
ordinary bent bar and spring—to pong pulleys attached to the and 
thence to a movable gripping surface consisting of a lever into 
its gripping position by a spring. The cord, on being pulled, raises the 
pred pping lever so that it can pass. On g the cord it is 

pped, 

3778. ber an Correz, R. Goundry.—Dated 28th September, 1876.—(Not 


wi 
mie roasted coffee beans are pressed in metal moulds, and when dry 
the blocks are wrapped in tin foil for sale. 


3'7'79. Macuinery ror Maxine Casks, 7. Slater.—Dated 28th September, 
1876 


This relates to the machinery for backing and hollowing the staves, 
and obviates the ity of hand finishing. The combination of the 
endless chain with the guide rollers and top and bottom cutters and 
gripping rollers is such that the under cutter can operate on the entire 
oe of the stave. A compound cam is used for ng and lowering 
the cutting frame. 


3'780. Srecrroscorg, F. Maclean,—Dated 8th September, 1876. 








The seat, having two side frames, is suspended like a swing on a 

spindle. e persons seated have always a perpendicular positi 

whether in ascending or descending an incline. 

3'74'7. Exvastic MaTerIALs For Boots AND SHogs, &¢., M. FE. Bourn and 
A, A, A. Zeden.—Dated 26th September, 1876, 

Net webbing or other cloth is made adhesive by a preparation of india- 
rubber or other elastic gums, and joined to strips of india-rubber, pre- 
pared with strips of cotton where stitching is required. The india-rubber 
sheets are stretched before joining, and perforation of letters effects 
ventilation. 

3'748. ExrinauisHine SPARKS IN FiUEs or Locomotives, &c., C. D, Abel. 
~— Dated 26th September, 1876.—(A communication.) 

An annular perforated chamber is formed in the flue. Exhaust steam 
is led to it through a pipe from the engine cylinder, and issues through 
the perforations, extinguishing the sparks. Steam can also be brought 
through a small pipe direct from the boiler, to clear the perforations, or 
to insure action when there is little exhaust steam. 


3749. Martine anp Drvina Grav, A. Perry.—Dated 26th September, 
1876. 


From the couch the steeped barley is dropped into boxes of perforated 
maps wee iron mounted on wheels, or cylindrical, and these are turned 
y a wheel on an axle shaft, or rolled. Air kept at the right temperature 
and moisture is drawn through the perforated bars from one chamber to 
another—the upper to the lower—by means of a fan. Further, a method 
of emptying grain from steep to couch with water. 
3'752. Papiocks, W. Brookes.—Dated 26th September, 1876.—(A communi- 
cation.)—( Not proceeded with.) 

A locking plate is turned horizontally in the case witha key. A lever 
bolt with spring is connected with the locking plate, and above the key- 
hole is a series of tumblers kept in position by a ——e. The key raises 
the tumblers and draws back the locking plate and bolt, the link is then 
released. The padlock is always locked ere the key can be removed, but 
the opened link snaps into its locked position. 

3763. Siiver Cans, J. Steel and D. Smith— Dated 26th September, 1876.— 

(Not proceeded with.) 

This aims at keeping the tension of the fibre constant by means of a 
spring bottom in the can, which is depressed by the weight of the 
material. 

3'754. Winpiass ror Havine Fisnine Nets, &c, R. Donald and J. 

Taylor.—Dated 26th September, 1876.—(Not proceeded with. 

This consists in a frame swivelling on a vertical stud and containing 
five pulleys on horizontal spindles. The line passes under one small 
pulley, then round a large pulley, then under a second small pulley into 
the boat; the two other spindles have pinions gearing into the spur 
wheel of the large pulley. : 

3'756. Treatino Spent OxIDE oF IRON TO OBTAIN SULPHUR AND PrussIAN 

Buus, F. Wirth. --Dated 26th September, 1876. 

To recover the sulphide, the oxide ia heated in retorts, superheated 
steam introduced, and the sulphur distilled off. For Prussian blue, the 
material is ground into a fine mass and lixiviated. Then water with 
caustic soda isadded. The clear liquid is then acidified and treated with a 
solution of perchloride or sesquichloride of iron. For prussiate of potash, 
the Prussian blue is treated directly with carbonate of potash, and 
heated with carbonate of lime. Then the prussiate of calcium is precipi- 
tated with carbonate of potash and the solution evaporated. 

3'756. Macuines ror CaNceLtine Postace Stamps, &., 7. G. Palmer 
and H. F. Clark.—Dated 26th September, 1876. 

e hi as a continuaily revolving motor shaft, the letter being 
inserted and pushed against a stop, this works a coupling device, so that 
the letter is carried between impression and renting rollers, stamp can- 
celled, and postmark printed on both. It is then elivered laterally by 
the action of fingers moved by cam and lever. The impression roller is 
stopped by a locking lever when the plings are di cted, then 
the printing roller is arrested by a stop on the mutilated gear wheel 
which drives it, but just before this latter stop acts, the stop lever is 
moved to liberate the stop of the impression roller, so that the latter is 
free to be turned by the act of inserting the next letter. 

3'757. Macuinery For Makino Rattway Keys, 2. F, Strong.—Dated 
26th September, 1876. 

This aims at shaping the top surface of the patent railway key, and 
cutting the V-shaped slot in the end, at one operation. It comprises a 
feed motion for feeding the key, a horizontal revolving cutter, and verti- 
cal revolving cutters or saw. 

3758. Firr-escares anp Lappens, G. 0. Murry and J. Moss. - Dated 26th 

September, 1876.—(Not proceeded with.) 

This consists in the use of an extensible frame made on the principle 
of the lazy-tongs, to support the canvas tube or shoot of the escape, or 
the rings of the ladder. The apparatus is raised or lowered by means of 
a screw shaft worked by a crank handle. 

3759. Rerininc MINERAL AND OTHER O1Ls, W. and J. Garroway.—Dated 
27th September, 1876.—(Not proceeded with.) 

Sulphurous acid is used instead of sulphuric acid, and is said to pre- 
cipitate the impurities much better. 

3761. ImpLeMENT FoR CULTIVATING Lanp, J. Connell.—Dated 27th Septem- 
, 1876. —(A communication.)—( Not proceeded with.) 

A yer | on two wheels is guided by two plough handles ; a lever con- 
nected with the axle permits of raising or lowering the body of the im- 
plement. The upper part of each ploughshare is passed into an oblong 
vertical hole, while a shoulder on the foot rests on the under side of the 
framing, which is tightened with screws. 

8764. Frock Paper ror Parer-HANGINGS, &., A. M. Clark.—Dated 27th 

September, 1876.—(A communication.) 

Kids’ or goats’ hair is ground or reduced to 
to adhere to oad or other fabric, which may 
= gilding, bronzing, &c, 
ir. 








wder and dyed, and made 
further ornamented by 
Wool flock may be mixed with the 


3765. Apvertisinc APPARATUS FOR MonEY-BOXES OR TL, I’. A. Brice. 
—Dated 27th September, 1876. 

This is meant to give advertisements automatically by d ing of 
coins into an aperture. The coins are conducted by a curved quiets 
to a till, and in passing move a pendulum lever. That operates an 
escapement wheel, which, in connection with a spring-acted cam wheel, 
allows a spring bolt, at a certain moment, to be withdrawn, so releasing 
one of the advertisement cards contained in a box above. 

3'769. APPARATUS ror REEFING AND Fur.inG Sais, J. Beck and H. Yates. 
—-Dated 28th September, 1876.—(Not proceeded with. 

A reefing chain passes from the leech of the sail through blocks on the 
yard and trestle tree, and, continued in rope, down to the deck. The 
points or reefing ropes are rauch longer than usual, and attached, except 


those near the centre, to the reefing chain above. To reef a sail, you 
pense the reefing chains, let go the haulyards, and pull in the down- 


8770. Appryino Raitway Brakes, A: A. Schlessinger:—Dated 28th Sep- 
tember, eee with.) 

This is to ent a ae running backwards when becoming 
detach ‘tchet or ed wheels are applied to the axle wheels ; 
when caught by teeth or pawls, they oe the wheels. Two or more teeth 
are connected and moved at once by one or lever. 


‘tions of water occur t! 





A cylindrical lens is combined with the prism or prisms. This 
is said to afford special advantage with astronomical telescopes. 
3'783. Arr on WaterPRoor Cusnions, J. M, Mackintosh and W. Boggett. 

—Dated 28th September, 1876. 

An inner case is made of two sheets of india-rubber, with metal eye- 
lets through at intervals—discs of rubber and short pieces of 
rubber tubes being also interposed a‘ in There is an outer 
covering of textile fabric, leather, or the like, with corresponding holes 
for the eyelets, which hold the two cases together. 
3'784. Screw Propetuers, J. @. Tongue.—Dated 28th September, 1876.— 


(4 communication.) 
The screw is enclosed in a casing with inlet tubes for water, one on 
either side. By manipulation of valves in these inlets the vessel can be 
steered, without a rudder. The propeller is guarded against harm, and 
surge avoided. 
3'78'7. Removine Soot rrom Steam Generators, S. H. Mathew, J. and 
W. Ormesher, and 8, Brown.— Dated 28th September, 1876. 

Reciprocating scrapers are made to act within the flues on the surfaces 
of the generator, being suited to its shape and mounted ona frame rod 
or shaft, moved by power from a steam engine or otherwise. They are 
hin, so as to give way when moving in one direction and rigid when 
in the other. 

3'788. Sewine Macuinegs, J. Hilton. —Dated 28th September, 1876. 

This relates to fixing a cam on the horizontal shaft in machines of the 
Singer class—in place of bevel gearing, &c. This acts on the upper end 
of a lever mounted on a fulcrum fixed on the arm casting; the lever 
end is connected by a rod or link with the shuttle driver. ‘his rod or 
link also actuates the feeding foot, where a bottom feed is employed. 
3789. Meo H, Tetlow.—Dated 28th September, 1876.—(Not proceeded 

with. 

The ——— are formed with springs to retain the caps on them during 
the operation of weaving. 

3'792. Apparatus ror OsTAINING Motive Power, J. H. Johnson.—Dated 
2uth september, 1876. 

In the first arrangement, steam is generated and air heated by passing 
air charged with yom = 4 divided water over metallic surfaces heated by 
fuel. The steam and hot air afterwards pass over condensing and cooling 
metallic surfaces, which store up the latent and sensible heat, then meet 
jets of water, which further cool the air and charge it with water. 
When the steam is generated the second time, the air carrying the water 
passes over the last-mentioned metallic surfaces, which act as regenerator, 
then over the fuel-heated surfaces. The mechanical apparatus comprises 
a vertical cylindrical vessel with displacer; the heat applied at the upper 
end and water injected at the lower; with this is connected below a 
smaller cylinder and eee acting on crank, The injections and ejec- 

rough variations of pressure in the vessel. In a 
second modification the motive power is expansion and contraction of 
dry gases. The apparatus is also adapted to Pp and rarify gases 
or vapours in separate vessels. 


3'798. Bicycrzs, &c., W. G. Lewis.—Dated 20th aplonber 1876. 

This ists, First, in suspending the weight of the rider ; the fork is 
placed on the backbone; Second, making front spider wheels more 
rigid, with bars extending from one part of the collar to the other, and 
metal spokes passing from these to the felloe. 


3'704. Macuinery ror Preparine Cotton, &c., J. Greenwood and H. 
Taylor.—Dated 29th nber, 1876. 

This is anarrangement for throwing thedriving shaft from the fast to the 
loose pulley. A cam,which has turned once while the bobbins have been 
completed, releases the end of a catch lever connected to the ordinar: 
knocking-off Jever. The cam is fixed in a spur wheel actuated throug 
geariug from a ratchet wheel which is actuated from the change motion. 


3'795. MaNvurAcTuRE or CarPets anv Rvas, M. Tomkinson and W. Adam. 
—Dated 29th September, 1876. 

This consists in giving revolving motion to the closing bed in chenille 
cutting machines direct from the main shaft through the intervention of 
cog and strap wheel gear, for more op closing the chenille and 
maintaining an increased strain on the cloth and set position in the 
grooves and on the beds, 

3796. Lusricating WHEELS or CoLLizry Wacons, &c., S. Woodall.— 
Dated 29th September, 1876. 

A box for the lubricant is cast between any two spokes, and the 
material goes through a small passage in the boss, and, in the case of 
oil, a pin hangs loosely in the hole; the axles are made fast to the buffer 
by a staple bolt encircling the lower side, which keeps a small wrought 
iron bearing plate in position. 

3797. Hats, Bonyets, &c., C. Spannagel,—Dated 29th September, 1876. 

A corrugated or crimped braid is used, some of the threads in it being 
heavily strained, while others are slack. 

3'798. Horserakes, FE. H. Tooley.—Dated 29th September, 1876.—(Not 
proceeded with.) 








arrangement for the same purpose is described : also a guard to help the 

skater to recover balance. 

3810. Pinions, C. N. Nizon.-- Dated 2nd October, 1876. 

The pinion is formed of bars, parallel to each other, and mounted 

at one or both ends in plates. ey may be fixed or free to revolve in 
An automatic pawl is added, with teeth which gear into the 

bars of the pinion ; it is controlled by a hand lever or foot pedal. 

$812 Setr Cieantno Furnaces, J. Henderson.—Dated 2nd October, 1876. 

This consists of improvements on No, 1529 of 1875. Along the front of 
the furnace is a horizontal shaft with crank eccentric which th 
actuating bar, which, with the horizontal reciprocating bar, rests at each 
end.on fixed supports or rollers. The ones. 
flanged bell crank in front, this lifts up the vertically moving bars above 
the others, When the horizontal moving bars are brought back to the 
front, on the return of the bell crank being reversed, the vertically 
moving bars sink to or below the horizontally moving, when these latter 
come into play, moving on the fuel and also pushing forward the clinker 
in front of the ends on the ‘‘ dead surface;” this shoves the clinker for- 
ward till a part falls between the water bridge and hanging door. 

8813. Coming Gear ror Steam Piovons, &c., C. Wicksteed.—Lated 2nd 
October, 1876.—(Not proceeded with.) 

The large ved pulley is made with a deeper and narrower groore. 
The smaller a like-shaped groove, and is turned on its outer surface 
so as to fit accurately inside the groove of the large pulley. The in 
mounted on swivel pins, and is made adjustable vertically in the lever 
end with set screws. 

3815. Umsretcas anp Parasois, G. Budd.—Dated Ind Oclober, 1876.— 
(Not proceeded with. 

The stretchers are hinged to a tubular stick near its one end, and the 
ribs to the same end of a second stick, which cau slide to and fro in the 
tube. On lowering this end, the stick slides out by its weight, closing 
the um! A apring catch retains the parts so. 

381'7. Sewina Macuine Snutties, W. Bowk.—Dated 2nd October, 1876. 

To facilitate threading the shuttle, a bar with free end is provided 
in the shell ; the thread is laid under this, drawn over to the other side 
of the shuttle, and laid in the notch of a sliding pressure spring fitted 
inside the shell, The thread, passing from the spring, enters a hole in 
the inside through a saw cut, and passes thence out of the shuttle. 

3818. PLantna Macuines, &c., G. Bailey.—Dated 2nd October, 1876.— 
(Not proceeded with.) 

Two cutting tools are brought alternately into or out of action ; as the 
article is maved to and fro, each is fixed in a se te slide, and these 
slides are and lowered by a double cam on a shaft with worm 
wheel, turned partly round by worms on the same shaft as a pulley. 
3821. Saws ror Currine Strong, &e., W. R. Lake,—Dated 2nd October, 

1876.—(A communication.) 

This relates to circular saws in which the teeth are removable, 
reversible, or interchangeable; for soft stone the teeth are metallic 
chisels with double-rivetted ends; for harder stone the metallic chisels 
are alternated with diamond points projecting on opposite sides to score 
the kerf, the chisels cutting away the intermediate space. For hard 
stone diamonds are used, A mode of screwing these is described. 

3825. Dritiixe Braces, &c., G. Double.—Dated 3rd October, 1876.—(Not 


proceeded with.) 

A friction strap is passed round the spindle to be rotated, and both its 

ends are connected by pin joints with a lever which moves round the 

spindle as a fuicrum ; it tightens the strap on the spindle when moved in 

one direction. 

3826. Sawine Macuinery, T. Lees.—Dated 8rd October, 1876.—{Not pro- 
ceeded with, 

A fluted roller is fixed in a recess in the saw table near the saw for 
feeding. The studs on which the band-saw pulleys revolve are made 
oe , then the pulleys can be canted, so as to keep the band-saw 
in jon, 

‘7. Steam Enoines AND Boiters, F. and S. Pearn.—Dated 3rd October, 
1876,—i Not led with. 

The boiler, with all pvosentinns for the fittings, &c., are cast in one 
jiece of metal—malleable cast iron; and the engine cylinder, brackets 
‘or guide of piston rod, and those for bearings of crank shaft are also cast 

on and from one piece with the boiler. ‘Lhe casting is then annealed. 
3829. Motive Powsr, J. B. F. Luke.—Dated 8rd October, 1876.—(Not 
proceeded with.) 

In one arrangement there are two upright hollow shafts with cranks 
and connecting rods ; about the middle are two arms with hemispherical 
clips, to receive or release a ball at the proper moment. These arms are 
connected with rocking levers actuating shafts, which work up and 
down in the hollow shafts, and are joined above by a lever beam, which, 
by its motion, drives a fiy-wheel. The ball flies from one orbit to 
another, thereby lifting the rocking levers and making the lever beam 
rise and fall. A centrifu; oa mp is also described, and a 
self-renewing movement applicable to clocks and watches. 

3832. Bow or Cravat Fasteners, E, C. Chaninel.—Dated 3rd October, 
1876,—(Not proceeded with. ) 

A spring clip or clasp is hinged to the upper back part of the broach, 
and keeps it closed on the bow or cravat. 

3834. Recepracces ror Acips, &c., J, Holden.—Dated 4th October, 1876, 

The glass receptacle is enclosed in a casing of wood or the liks, and 
the space between is filled with melted paraffine or wax. A glass stopper 
with cover secured to the upper part of the casing ia also provided. The 
cap has an elastic cushion or spring. 

3835. Kwsitrep Fasrics, J. H. Johnson.—Dated 4th October, 1876.—(A 
communication. }—{ Not proceeded with.) 

This consists of a tubular fabric, in making which several threads are 
used in a with u rotary cn machine. The ed of each 
thread pursue either a regular or gular zig- course, inst: ef the 
usual direct circular course. Hg 
3836. Apparatus ror TREATING PararrinE, &c., F. G. Morton.—Dated 

4th October, 1816.—(Not proceeded with.) 

Through a tank divided into chambers passes a shaft carrying gauge- 
shaped stirrers. Above is a roof of slots or bars with spaces that may 
opened or closed at will. 

3837. Box on Moutbd ror Manuracturina Ice, 4. W. Adams.—Dated 4th 
Uctober, 1876.—(Not proceeded with.) 

Water is frozen simultaneously from the bottom and the sides of the 
mould, which slope downwards and inwurds from the top. 
applied to protect the heads of the bolts from formation of ice, 

8839. Inxstanps, C. D, Abel.—Dated 4th October, 1876.—(A communica- 
tion,)—(Not proceeded with.) 

A flexible air-tight bag communicates with the upper part of the 
interior, the lower part of the inkstand having a tube and cup to dip the 
pen in. By collapsing the bag some ink is forced into the cup and kept 
there as long as the bag is collapsed. 

3841. Morive Power Encines, J. Harris.— Dated 4th October, 1876.—( Not 
proceeded with.) 

Rotary engines are made with pipes and chambers so arranged that the 
fluid enters first a central hollow shaft, flows from that to the circum- 
ference, then back again, and then into a vacuum chamber or discharge 
pipe. @ engine may be either of cylindrical or helical form. The 
central shaft contains both the inlet and outlet pipe. 

3843. Treatinc Sunstances FoR IMPREGNATION OR Exuavstion, J. J. 
Sachs.—Dated 4th October, 1876,—(Void.) 

The animal or vegetable substances are put in a strong main vessel 

connected above with the cylinder of a pump and a changeable valve 





A sliding bar yo my bron with the driver’s foot engages in a clutched 
wheel on one of the ring wheels; thus the frame is tilted forward so 
as to raise the tires from the soil. There is also an automatic arrangement 
to let the tires drop again, and by means of a screw and handle the 
pert with its tires are canted on the axle into an elevated or depressed 
ion. 
3802. Composition ror WATERPROOFING Boots anD Snoes, &c., RK. B. 
Briggs.—Dated 28th September, 1876. 

This is made of paraffine and other wax and stearine, with dissolved 
gum damar. Cod or other oils are added, and the whole melted and mixed 
together. For coarse materials, black-pitch, black-gum, soft or palm oil 
pitch is added. 

38038. ArtiFiciaL Stonx, J. P, Barbin.—Dated 80th September, 1876. 

The stones, of various forms, are produced in moulds, the material used 
consisting of ordinary cement of the locality, Portland cement, fat, lime, 
hydraulic lime, river sand and stones, flint, or rock, or waste of quarries. 
3804. Herts ror Boots anp Suors, H. Lavie.—Dated 80th September, 

1876.—(Not proceeded with.) 

A heel piece, with steel plate on its upper surface which has a project- 
ing rectangular tongue bent over it, is applied to a ding steel 
plate with recess and comb teeth, on the underside of the Nest or shoe, 
the tongue being pushed into the recess and th: 
83805. Sxatine Rinks, H. Bezier.—Dated 30th September, 1876, 


This is to automatically indicate a change of direction for the skaters’ 


at regular intervals. A pin on one of the wheels of clockwork makes 
contact through a spring (say) every half-hour, and rings an electric bell. 
By means of a pivoted armature between two electro-magnets, 

on different circuits; an index—one of two—is made to stand out and 
indicate the direction ; the circuits are alternately completed every half- 
hour, and the arms remain in whatever position may be given them. 
S807. co W. J. Hodge.~-Dated 30th September, 1876.—(Not proceeded 


This consists in attaching under the toes and heels hinged brackets 
carrying fixed axles with roliers on them, the axles having their axial 
jines bent towards each other at the outer ends. The skater on 


ou’ 
jn curved lines without movement of the axle on the stock. 





arrang' it; and after exhaustion the impregnating fluid is admitted 

through pipes and, valves below or forced in under pressure, A side glass 

chamber permits inspection. 

3844. Prerarine Matters rok Purirvyina Syrups, Os, &o, W. S. 
Tilton.—Dated 4th October, 1876.—(4 communication. ) 

This relates to preparation of iron ore, fire-brick, oxide of manganese, 
and the like. The matters are crushed and sifted, und the granules, after 
washing, are saturated in a combination of coal tar and ammoniacal 
liquor and heated in retorts. After th h carbonisation the matter is 
ready for use. 

. CuTTING OR BrREAKiNG Suaar, B. J. B. Mills. —Dated 4th October, 
1876.— (Noe led with.)\—{A communication. ) 

The sawed discs of sugar are between two horizontal cylinders, 
connected by gearing and having two series of blades arrangea at right 
angles to each other. The blades of one series are circular, and at right 
angles to the axis, those of the other rectilinear and parallel to the 3 
3848. Uritisixna Propucts or Sopa AND Potash MANUFACTURES, 8. 

Mac-Tear.—Dated 5th October, 1876. 

In the process described in No. 2374, of 1876, a solution containing « 

—— proportion of ne acid is now . Inone case this is 

by passing 80, t gh water con g lime. In another, old 
oxidised waste which contains lime compounds is mixed with water, 
and SO¢ passed into the mixture. 
oe: Sianatuina Apparatus, 7. and G. F. Chutter.—Dated Sth October; 





This ly applies to the block system. The semaphore arm, ¢.g., is 
actuated by a weight which causes a spindle to make a partial revolution 
each time a detent is liberated by an escapement, which is worked by an 
electro-magnet, the circuit of which is closed by the train as it passes. 
5008. incomes or Iron AND Steet, W. Baker:— Dated 5th October; 


Gaseous chlorine is injected into the molten cast iron to separate the 
; MACHINERY Yor Manuracrurixo Nuts, W. R: Lake.—Dated oth 


October, 1876.—{Not proceeded with. on. 
This differs chiefly from No. 736 in 1076; in the mecbaniecs for severing 




















384 
the nut blanks from the bar. The cutters are at one side of the 
axis of the and do ot gover the blank completa. The blank as it 
enters the die is sheared off and at same time the 
cutters are operating to partially sever nut. 
Be a Srups, &c., J. Richards and J. Tandy.—Dated 5th 
A tube See rie eat ha prasad trvagls the holes in the di and 
Tess, 
« tube on thie Sadak pert into it. The heads of two catches 
in the latter are thus or eatin anh auatee one mye 
they are pressed outwards spring, engage a 
the bottom of the tube. ; 
3867. Macic Laxrerys, W. 


§ 
i 
? 


a solid block ‘ood ; and a mode of rotating a glass before 
lantern. 
3868. Drain Pires, A. Taylor.—Dated 6th October, 1876. 

In lieu of the ordinary fi bands or rims are added to the 


anges, plain 
end of the pipes, bevelled like the rim of a cotton reel, so as to fit intoa 
centre of a chain and saddle arrangement placed round 
them. No cement is needed. 

83800. Easexs, G. Grnt.—Dated 7th October, 1876. 

To facilitate plucing the picture in any awe asw entary frame 
is added, being jointed to supporting so that it may be inclined 
to any desired angle or adjusted toany required height and kept in posi- 
tion. 
38°76. Cotovrixe Bricks, Pires, Tices, &c., J. W. Corbett.—Dated 6th 

October, 1876. 


Coal or gas tar containing anthracene is applied to the external surface, 
and the articles are burnt, preferably, in a covered kiln. 

3879. Apparatus ror Ostarninc Motive Power, 8. Young.—Dated 7th 
October, 1876.—(Not proceeded with. 

St cao otter lores, and lovers yansing tiuvegh ratiel ete ta these. 
ke the other loose, and levers g throug! q 
rn po one disc toward the other, a larger disc is through the levers 
and links pressed in a circu'ar direction. 

3068. Bieacuine Animat Fisre, F. Wirth.—Dated 9th October, 1876.—(4 
communication 

Hydrosulphurous acid in form of an acid salt, bihydrosulphite of 
sodium, is used in place of sulphurous acid; and as the fibres acquire a 
somewhat yellow look, they are made white by azurage or incorporation 
of the complementary colour, violet, a by of indigo blue or the like, 
A method of employing the bleaching bath for a second or third bleach- 
ing process or more is also described. 

3902 Mepicaren Swerrmeats, M. Lyons.—Dated 10th October, 1876.— 
Not with. 

rhs consists in mixing with one pound of sugar 128 minimum doses of 
any medicinal substances, adding otto of roses or other flavouring sub- 
stance, then a harmless colouring matter, boiling and making sweet- 
meats. 

. Cocks on VaLves ror Gas Firtines, W. L. Wildy.—Dated 10th 
October, 1876.—(Not proceeded with. 

This consists in placing in any convenient place in a gas bracket or 
pipe a plug bored for passage of gas, and with a shallow groove round it, 
only large enough for a minimum quantity of gas to pass. In no case is 
it possible to extinguish the gas. 

3012. Braces, J. Bvans.—Dated 10th October, 1876.—( Void.) 

This consists chiefly in making the two shoulder stra 
piece of leather or webbing, instead of two pieces join 
eyeletting as usual. 

3919. Preventino Visration or Stripixa Winpvows, P. Jowett.—Dated 
10th October, 1876.—{ Not proceeded with.) 

A bracket is screwed to the framework, and a ng with lugs fitted to it 
pressing out a roller, keeps the window sash firmly pressed against the 
opposite sides of the frame. 

3015. Wasuino Macuines, W. L. Beard and L. Stephenson.—Dated 10th 
October, 1876. 

The stamping dollies are so heavy, that at the bottom of the down 
stroke they exert 2 momentary pressure on the clothes. Instead of being 
simply raised by cam and let fall, they are attached to a lever or walkin 
beam, supported in slotted standards, which moves them up an 

own. 


of a single 
by sewing or 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Business on ’Change in Birmingham to-day (Thursday) was 
considerably interfered with by the public rejoicings in cti 
with the visit of Mr. Gladstone. In truth, anything was 
done, the members’ of "Change who were not moe 4 by the excite- 
ment being insufficient to make up a good market. 

Yesterday in Wolverhampton there was, upon the whole, a 
better tone. The progress of the war has proved less disastrous 
to trade than had been anticipated. The opinion in this district 
is gaining ground that England will be able to keep clear of the 
strife ; and it is manifest that the closing of the Danube and the 
Black Sea has not obstructed business with Russia even to the 
extent which, so recently as a fortnight ago, wasfeared. There is 
therefore less nervousness amongst ironmasters and engineers than 
was seen last week to push on with orders in hand on Russian 
account. No countermands have been received of value sufficient 
to need indication here. On the contrary, some few new orders 
have been distributed, to be sent by way of the Baltic. 

Government dockyard requirements steadily increase in value. 
Smiths’ iron made in this district is in growing repute with the 
Government, and the activity in the dockyards is leading to a 
better business in that department than for a long time past. But, 
as the houses benefited are very few, the influence is not widely 
=. Nor is business worse on private shipbuilding account ; it is 

tter. 

Bridge and girder building iron is not in less demand. The 
orders are only, however, to be obtained at low prices. 

Boiler plates of the first class are supplying a fair amount of 
work to a few mills, and makers get pretty much their own prices, 
for there is an increasing disposition by engineering firms of stand- 
ing to buy only brands of repute for boiler-making. 

Sheets, .required by the galvanisers, were freely offered in 
Wolverhampton yesterday at £8 5s., and there were plenty to be 
had at £8. There were offers, by consumers, of £8 to some makers 
who demanded £8 5s., but they were rejected, for it has been some 
months since the inquiry for galvanising sheets was so pressing. 
Some iron braziery sheets were declared by purchasers to be 
obtainable at under £8; and it is likely, though in only few 
instances, and for merely small quantities. The best stamping 
sheet firms reported themselves to be in steady employment, the 
considerable orders on former account, in process of completion, 
being succeeded by numerous small ones which contribute to a fair 
look out ahead for a few weeks’ work. Branded sheets are upheld 
in price, some makers requiring £9 15s. for branded singles. I am 
desired by Messrs. E. P. and W. Baldwin to make known that a 
statement which obtained publicity at the close of last week, 
through another channel, to the effect that their Swindon works 
had been closed, and that it was not known when they would re- 
open, is inaccurate, since they were closed merely in the usual 


course for the itsuntide holidays, and on Monday last resumed 
operations, and likely to remain well on. 





There is no ity that the tinplate firms of this district will 
co-operate with those of Wales in reducing the make to the extent 
of one-third. The interests of the two districts are almost dis- 
similar, certainly in respect of the bulk of the tinplates produced. 
Further, makers here explain that in Wales the production is so 
enormous in comparison with that of this part of the kingdom 
that two days’ work of a Welsh mill would be equal to a full week’s 
work in a Staffordshire mill: Some tinplate firms are now workin 
more than half time. Most is being done where the plates sepuieel 
are of the first class, and intended for use, not at home only, but 
— in Germany. The United States demand is just now 


Strip iron for steam and water tube making is a little better upon 
the week, and a shade better prices are obtainable, the demand for 
tubes havi tly improved. The leading tube firm of Wolver- 
hampton: “that om which all the London gas companies, save one, 
obtain their supplies—at which the night turn was some time ago 





ago. 

There was plenty of pig iron on offer in Wolverhampton. Gene- 
rally the prices were a shade weaker for all but Bessemer qualities, 
which were firm at from 75s. to 77s. 6d. per ton short weight de- 
livered into Staffordshire. £4 5s. to £4 10s. were still mene awrard 
tions for high class, all-mine, hot blast, Staffordshire ough 
the Spring Vale all-mine uct was at £3 12s. 6d. Part 
reams diye Goggle 12s. 6d. and 10s. Even a lower 
figure than £2 10s. was quoted in respect of cinder iron to be used 
in the foundry in the production of the common quality of cast- 
ings. The readiness with which the blast furnace operatives are 
accepting the reduction of 10 per cent. in their wages, and the 
opening of negotiations representative colliers with a view to 
nee Regia ob wg o' =e encouraging consumers to 
look for a reduction in pigs. is led on Wednesday to a hold- 
ing back and the mentioning of prices by buyers, which though 
makers declined to accept, yet indicate what buyers are looking 
for ; very little new business is therefore reportable. 

Messrs. Ward and Sons have, since my last letter, put one of 
their new Priestfield furnaces in blast for the making of best Staf- 
fordshire all-mine pig iron. 

Pottery mine and raw ironstone are both easy to buy but diffi- 
cult to sell. The high price of hematite iron is retarding business 
in that ——_ = yma 9 stone from - to 18s, 

ton long weight. ‘o-and-threepence a day is now the 

of the miners in Messrs. Ward’s employ, whichis a reduction of ay 
aday. This drop Messrs, Ward’s men accepted on the expiration 
of a notice to that effect. A similar drop has been accepted by the 
men in the employ of Mr. William Blakemore, at his New 
Meadow Colliery ; but in this case after a fortnight’s strike. The 
men employed at the Castle Bridge Colliery of Messrs. Blakemore 
have received notice that they must either agree to adrop of 3d. a 
day or work nine hours. It is noteworthy that it was twenty-five 
years = since the present 2s. 3d. per day was the wages of the 
Staffordshire thin coal collier. 

The water continues to rise rapidly in the mines around Bilston, 
and at Bradley, Messrs. Bradley and Hawkins’ colliery near Pot- 
house Bridge has been submerged, the tools and working plant 
have been brought to the surface, and the pits are entirely idle. 
The lifts of the water-engine there belonging to the same firm 
have also been drawn out. Messrs, 8. Groucutt and Sons have 

iven orders for the lifts and pumps of the water-engine at their 

unt Collieries, Bilston, to stop working, and the pits there are 
finally closed down. The same firm have also given instructions 
for the rails and timber to be drawn up out of the two pits that 
have until lately been at work at their Moxley Colliery, where the 

ising water has overcome the pump, The engine, I under- 
wn | will also be stopped in a few days, when, in consequence of 
Messrs, Whitehouse having also stopped their New Cross Colliery, 
there will be nothing to check the rise of the water, which 
Messrs. Groucutt were drawing out at the rate of 10,000 
tons every twenty-four hours, Owing to these stoppages 
there was a somewhat brisk demand for coal yesterday for forge 
purposes, Essington coal being especially in request. The best 
samples of that district realised 8s, a ton, but there was abundance 
of forge coal upon offer at 7s. 6d. 

Sixty colliers left Bilston on Tuesday for the Bettisfield Colliery, 
Bagillt, near Chester, where they will work under a six months’ 
agreement, terminable upon a fortnight’s notice. The men are 
promised — work and good wages, together with comfortable 
cottages. e colliery has only recently been opened, and is 
worked upon the eight hours’ system. It is expected that another 
batch of men will start for the same colliery in a fortnight. 

Messrs. G. Thorneycroft and Co., of Wolverhampton, are con- 
tinuing their preparations for closing their works as early after 
midsummer as may be. They are trying to dispose of their 
collieries, their blast furnaces, and their two finished ironworks by 
private contract, but they have entered into certain working 
arrangements which will not make it absolutely necessary for them 
to close, even if they should not dispose of their property so early 
as they desire. The illness of partners and the expiration of part- 
nership agreements have, with the-eight hours tima in the pits, con- 
tributed to bring about the present condition of affairs in relation 
to this very old and respectable firm. 

The engineers are better off than they were a fortnight ago. 
Those engaged in dockyard work are instructed to push on raj idly, 
as other orders are waiting to be placed. Boilers and are 
being turned out quicker than lately, and lifting jacks are in good 
request. Steam engines of the larger make are in little demand. 
In the fitting shops the workmen are well employed. The opera- 
tions of the heavy ironfounders are chiefly confined to gas and 
water mains, as the demand for mill and forge castings is very 
dull, but there are plenty of repairs on hand. 

The discount on brass cocks has been increased 24 per cent. 
Wrought iron hinges are down 1s, per cwt., and cast wall nails, 
axle pulleys, and brays washers are all slightly reduced. 

The operative nut and bolt makers are still locked out, to the 
number, it is computed, of some 500. 

The notice of the nailmasters of the Coseley, Sedgley, Coppice, 
and Gornal districts for a reduction in wages of 10 per cent., has 
been accepted by the nailers. The Bromsgrove nailers, after a 
strike of sixteen weeks, still remain out, but there are some signs 
that they also will give way. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE influence of the Whitsuntide holidays has extended far into 
the present week, and in the immediate neighbourhood of Man- 
chester at neither the iron fo nor the collieries had the men 
fully returned to work until Wednesday or Thursday. The market 
has also been in a very languid condition, with very few inquiries 
afloat for any descriptions of iron, and little or no disposition to 
buy on the part of consumers. The Manchester weekly meeting on 
Tuesday was very flat, and the attendance, of buyers especially, 
extremely small. Nominally, prices, so far as makers are con- 
cerned, were without change, but the few sales which were made 
were of small job lots, the holders of which were willing to take 
under the current rates, 

For Lancashire makes of pig iron there is still little or no inquiry, 
the lowest prices which the local smelters are prepared to take 

ing considerably above those at which north-country iron can be 
bought in this district. For Lancashire pig iron delivered into the 
Manchester district the lowest quotations remain at 55s, to 56s, 
per ton for No. 3 foundry, and 53s, to 54s. for No. 4 forge, less the 
usual 24 per cent.; but at these figures no new orders of any im- 
portance are coming to hand, and, notwithstanding the present 
very limited production, stocks are increasing. 

Very much the same remarks apply to Lincolnshire iron, which 
is offered in this district at prices averaging about 56s. for No. 3 
foundry to 54s. per ton for No. 4 forge, less the 24 per cent., but 


there is little or nothing being sold. 

For Middlesbrough iron delivered here makers are i 

r ton for No. 3 foundry, 49s. 9d. for No. 
‘or No, 4 forge net cash; but the sales which 


50s. 3d. to 50s. 9d. 
foundry, 49s, 3d. 





fe 
engineering firms of this district, who have 
known a scarcity of orders for many years back. 
In the coal trade, although prices continue low, generally a steady . 
pose rg eine bagel some of the large firms in the Manchester 
ae 


stoppage of the pits next week 
when the notices for a reduction of ten cent. expire. has 
had a papery Be harden prices a little, but there has been no 
advance upon late qyations, as any actual scarcity of supplies is 
not anticipated. The ave pit prices remain at about 9s. 6d. to 
10s. 6d. per ton for i Arley, 8s. to 9s. for Pemberton 
four-feet, 6s. 6d. to 7s. 6d. for common coal, 5s. to 5s. 6d. for 
burgy, and 4s. to 5s. ton for slack. 

fair oussdenel Seige bevehens lee emesmentoie oe anak 

number of shi ve ing out oes lately for 

and rather better prices have been obtainable, but the coasting 
trade continues very dull. 

There is no material to notice with regard to the attitude 
of the masters and men with reference to the reduction of ten per 
cent. in miners’ wages, the notices of which expire on the 6th of 
June, and there is now little doubt that the matter will have to be 
decided by a strike, which may probably last about a month—or at 
any rate this is the general opinion I have heard expressed.. A 
meeting of delegates representing the men will be held in Man- 
chester on eee | next, but there is no probability of the men 
being recommended to accept the reduction. 

The movements which have taken place of late in the iron trade 
have not materially changed either the position or tone of the 
hematite market, which remains, comparatively speaking, firm and 
steady ; but there is undoubtedly an easier tone observable this 
week. This, it is thought, is owing to the holiday season causing 
pcr age at local works, and a temporary lull in matters 
of business ; but it is more than probable that not only will makers 
be enabled to maintain their present output of iron, but that they 
will be in a position to keep their works going as well as at pre- 
sent for some months to come, even if the pte shows any per- 
manent spirit of decline. However, there is no sign of such a state 
of things. The orders for iron in hand are numerous, and represent 
in the a a | pve bulk of work ; and the relations existing 
both with home and foreign consumers are such as to justify the 
hope of a continuance of comparatively say trade. The value of 
hematite is undisturbed in every particular, and orders are 
received at as good prices as those which ruled the market in the 
early part of the year. 

The steel trade is remarkably steady. Makers are not fully 
employed, but two-thirds of their manuf: ing plant is at rein 
the demand being mostly for railway material, for both home 
foreign orders, 

Iron shipbuilders are not better employed than they have been, 
but they have numerous orders in hand, and builders in Cumber- 
land are likely to be much busier during the remainder of the 
year than they have been up to the present. 

The screw steamer Devonia, 4 tons, built by the Barrow 
Iron Shipbuilding Company for the Barrow Steamship Company, 
left this port on Saturday for Glasgow. She is entering the 
service of the Anchor Line Company, with a view of i 
between Glasgow and America till the arrangements now in pro- 
gress at Barrow for opening up a steam trade between Barrow and 
the New Continent are completed—a work which will take about 
two years to accomplish. A third steamer of equal size and capa- 
city, to be named Circassia, is being built at Barrow for the same 
company, the pioneer vessel Anchoria being now engaged in the 
* or Line yee . : 

ngineers are busy in the marine department, but not much is 
being done in the general trade, ‘ 

Iron ore is firm at late prices, and coal is in poor inquiry, rates 
being low. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THE more general resumption of work this week is thus far on a 
somewhat steadier scale, a result doubtless attributable to the 
accumulation of orders at the smaller establishments during the 
Whitsuntide vacation. In no single instance, however, do I hear 
of any activity, nor does any one appear to believein the possi- 
bility of any great improvement until the Eastern War has 
assumed aspects which have yet to be developed. Itis, of course, 
possible that the strikes in other districts may do some good to 
this, or, at all events, lead to some speculation. On the other 
hand, the strike of the Clyde ae is a check in the opposite 
direction, inasmuch as the chief local manufacturers have long done 
an exceedingly good business with the Clyde shipbuilders in steel 
and iron-plates, propeller castings, and the like, 

In connection with the iron trade proper of the town and 
district, there is hardly a single new feature worthy of being 
specially mentioned. e leading Sheffield establishments are 
only moderately well omen in the iron departments, the chief 
production being boiler and ship plates and armour. The armour 
plate mills, however, are by no means so busy as might be surmised 
in the present disturbed state of affairs, although there is a steady 
ro oy both of plates for vessels and turrets, and armour for 

orts. 

At the merchant iron works hereabouts the situation is 
extremely bad, and verges pretty closely upon the borders of being a 
total stoppage. The Parkgate Company, as seen by the report 
quoted by me last week, have lost odd on the year’s 
working, and it is no secret that another local concern 
of the same kind will scarcely show to better advantage. Some 
of the private firms are no better off, but in these cases their 
exact ition does not transpire so publicly. At some of the 
foundries just outside the town there is a tolerable amount of work 
in course of execution, much of it being pipes, mains, and other 
large castings for gas and waterworks purposes, and the remainder 
mostly colliery and general machine castings. At a few places 
tubbing for colliery shafts forms the bulk of the work in os 
— supplemented by orders for pit corves and various 
work. 

The engineering establishments hereabouts are not fully engaged, 
but at most of the leading ones there is what may be termed a 

retty fair t of i doing on single shift working. 

e demand mostly runs on colliery, winding, and pumping 
plant, and engines for working colliery ventilating fans. There is 
also an encouraging in we for steam hammers of improved con- 
struction, particularly for those which are stated to give a perfectly 
dead blow each stroke. The call for locomotives is not heavy, the 
only concern i branch in this immediate 


Sieticla. which has a tolerable ——— —_ S course a 


execution, mostly, I believe, on Indi 
salinaniivesiel number of locomotives 





for 
line a short time In this connection, I may state that the 
annual meeting of a uhercholders of the Yorkabive Hagine Caen 
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pany was. held at the works on Wednesday afternoon, when a 
re’ and statement of accounts of about an average kind were 


The liquidator, Mr. Newsum, of the Albion Steel and Wire 
Company, Limited, Sheffield, has just declared. a first dividend of 
half-a-crown in the £1, payable June 5th. 

The annual meeting of the shareholders of the Sheffield Steel 
and Manufacturing Company, Limited, was. held at the works on 
Tuesday, Mr. Wigfield iding. The statement. of accounts 
submitted showed a proft for the year of £465, which was con- 
sidered satisfactory, and was by the shareholders. 

The annual report of the directors of Hydes and Wigfull, 
Limited, Sheffield, has just been presented to the shareholders, and 
states that the business of the year has been rae geo 
The profit of the twelve months amounts to , making, 
with balance brought forward, £4257 available for dividend, which 
is recommended to be at the rate of 10 per cent. The capital of 
this company is £25 000, of which £17,000 has been paid up. 

From the United States our latest advices speak of the extreme 
keenness of the competition there between the home made and our 
hardwares, a le which is contin increa in severity, 
and almost as con:inus!ly ending in the defeat of the British goods. 
The New York correspo:: ients of both the Sheffield daily ‘Papers have 
this week sent over some details of the sheep shear general 
shear trade competition, from which it appears that German and 

goods are literally running ours out of that market. I 

hear, however, that the German manufacturers are on the point of 

for tailors’ shears, and also for some classes 

Australia we again hear of large imports of 

American manufactures—many of them articles which have here- 
tofore been exclusively obtained from England. 

In the coal trade there is a stronger feeling and rather more 
work doing, the natural result of the great strike of miners in 
Northumberland. Up to the present time several inquiries for 
steam coal have come to hand in consequence of the Northern dis- 

te, and there can be no doubt that should the strike prove last- 
ing this district would be greatly benefited by the influx of 
orders which would be thus directed here. Even now there is 
a disposition on the part of vendors to make better terms, 
but they are not as yet quite so sure of their footing as 
to hold out for an advance. Such, however, may be the 
case in another week or ten days, if the Northumbrians 
shall not have settled matters by thattime. The miners employed 
at a nuvober of collieries in the Barnsley district met on Monday, 
and discussed the desirability or otherwise of the South Yorkshire 
lodges joining the Miners’ National Association, from which they 
withdrew some time ago. Resolutions were ultimately passed in 
favour of the proposition, and attempts are now being made to 
strengthen the union feeling amongst the men throughout the 
district. At the Mapperley Colliery, Derbyshire, tne men are still 
on strike against a reduction. The pit belongs to the Glendon 
Iron Company, which has also collieries in Nottinghamshire, 
Leicestershire, and Staffordshire, so that it is not hampered by 
searcity of fuel. 

The annual report of Wm. Cooke and Co, (Limited) shows a 

ofit on the trade account of £1233, which would have been larger 

ut for the strikes at the works and the collieries supplying fuel. 
The trade account shows total expenses reaching £159.000, 
whilst the sales have been £165,000. The profit and loss 
a —~ a loss for the year of £2288, The paid-up capital 
is 000, 








THE NORTH OF ENGLAND, 


(From our own Correspondent.) 


In spite of every effort made on the part of the owners to avert 
such a catastrophe, the miners of Northumberland have come out 
on strike almost en masse, and there is a prospect of the pits in 
that old and important coal-field being closed for weeks, if not for 
months to come. The latest step in the negotia ions previous to 
the actual stoppage of work was a notice issued by the owners on 
Saturday last, that they were willing to forego for the present the 
claim for the abolition of free house rent and coal, and would on 
Monday open all pits to those who cared tocommence work on the 
repeat wages of which notice had previously been given. The 
miners, however, were obstinate, and on Friday and Saturday the 
great majority brought their gear to bank in complete disregard of 
all the efforts made at a compromise by the owners. A number of 
small collieries, whose owners are not members of the Coal Trade 
Deteuce Association, and whose colliers therefore have not been 
subject to the sume reduction, are still at work ; but practically it 
may be said that the whole of the county is now idle, or will be 
within the next few days. 

It is, of course, impossible to foresee to what length the strike may 
be protracted, Attempts are being made on all sides to effect a 
reconciliation while the struggle is in its infancy, and while the men 





rates of last week were hardly maiutained ; No. 1 was quoted at 
'45s., No. 3 at 42s,, and No. 4 forgeat 40s., all less 1 per cent., but 
these prices were not generally realised. It is expected that in 
consequence of some of the failures that have recently occurred in 
this district, a large quantity of iron will be brought to the 

er, or otherwise disposed of at less than the ordinary market 
rates, and if this is done it may come to a further deeline of prices, 
Meanwhile the production of Cleveland pig iron has been reduced, 
some 5 per cent. of the furnaces in the district having been blown 
out during the last fortnight, - 

I am sorry to learn that Mr. Jones, the secretary of the Iron and 
Steel Institute and of the North of England Iron Trade, is now 
very near his end. His medical advisers do not think he will live 
another week, 

In the finished iron trade there is a fair inquiry for plates, which 
are quoted at-about £7 per ton, less 24 per cent., but otherwise 
there is no feature of animation or encouragement. The rail 
trade is.as flat as ever, and the amount of business done in bars 
and angles is more than usually limited. The report of the 
accountants, as to the state of the finished iron trade for the past 
quarter, will be made to the Board of Arbitration in the course of 
the next few days, and upon that the employers will determine 
whether they will persevere with the claim for a. further redc- 
tion of ironworkers’ wages. It is not expected that the return will 
show any decline in the average realised se ling price, although 
there may be a diminution in the quantity of iron prod’ > 

The Cleveland miners are now anxiously awaiting the award of 
the arbitrators relative to the —- reduction of 14d. per ton, 
and 10 per cent. in the w: total amount involved in the 
issue is not less than £50,000 to £60,000 per annum. The arbi- 
tratorsand umpire are to meet to-day in London to consider their 
award, which will probably be made within the next three days, 
Seeing that the price of pig iron has fallen 16 to 20 per cent. since 
the last arbitration, it is difficult to see how the result can be 
other than a reduction, although not, perhaps, to the full extent 
claimed by the mine owners. But even if the full amount were 
awarded, the Cleveland miners would still be better off than the 
minersin some of the adjoining coalfields, who have not only a less 
amount per day, but are compelled to work fewer days per week. 

The shipbuilding trade is very active on the Tyne and Wear ; 
and the Tees, also, can show a fair number of vessels on the stocks, 
More work appears to be coming to the north-east coast, in con- 
sequence of the strike on the Clyde, which annually produces as 
large a tonnage of new ships as Newcastle, Sunderland, and the 
Tees ports put together. 

The mineral traffic of the North-Eastern Railway — to be 
falling off considerably, the receipts from this source for last week 
being £1620 less than the amount received for the corresponding 
week of 1876. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron trade has suffered from a feeling of depression in most 
of its departments during the past week, and it is fexred that the 
adverse influence of the extensive labour disputes now pending 
will soon tell to a much greater extent. This is very unfortunate, 
happening at a time when the trade seemed to be in a fair way of 
recovering from a long period of inaction, The iron market has 
been dull this week, and prices both of warrants and makers’ iron 
have declined. There has been less demand for pig iron from 
abroad, and manufacturers of malleable iron have made a consider- 
able reduction in prices. Only a very smull quantity of iron has 
been sent into store in the course of the week. Three blast fur- 
naces have been blown out, one at Coltness, one at Kinneil, and a 
third at Ardier, leaving 111 in blast, as against 115 at this time 
last year. 

The warrant market has been dull with declining prices, 
Business was done on Friday forenoon at 54s, 5d. to 54s. 44d. 
cash, no transactions being reported in the afternoon. On Monday 
forenoon business a at 54s, 14d., and prices receded to 54s, 
cash, and one month. In the afternoon 53s. 104d. cash waa ac- 
cepted, which induced a rather better demand, and prices advanced 
to 54s, cash, and 54s. 04d. one month. Tuesday’s market was 
quiet, with a small business at 54s. 14d. and 54s. cash. 

The demand for makers’ iron is a.ain easier, and prices have 
declined, Gartsherrie, No.1, declined Is.; Coltness, No. 1, 1s.; 
No. 3, 61.; Summerlee, No. 1. 6:.; Langloan, No«. 1 and 3, 6d ; 
Carnbroe, Nos. 1 and 3, 6d.; Govan, No. 1, 6d; No. 3, 1s. 64.; 
and Glengarnock, Nos. 1 and 3, 6d. The corrected prices will be 
found in the “‘ prices current” on another page. 

From Sentch ports the shipments of pig iron during the week 
amounted to 10,566 tons, being 130 less than in the corresponding 
week of 1876. The imports of Middlesbrough pigs at Grange- 
mouth for the week were 4760 tons, showing an increase of 72 as 
compared with those of the corresponding week of last year. 

The manufactured iron trade is somewhat slacker in some of its 








are more likely to be influenced by moderate and jud 
than they would be atter weeks of bitter resistance. A conference 
of delegates belonging to the Miners’ National Union was held at 
Durham yesterday and to-dy, and it was decided to send a depu- 
tation to the Northumberland miners, with the view of endeavour- 
ing to bring about a termination of the dispute. The conduct of 
the men who have come out on strike is condemned in good set 
terms even by their own leaders, no one being more strongly 
opposed to it than Mr. Burt, M.P., who, by the by, is dependent 
upon the Northumberland miners for the position he holds in 
Parliament and the means of retaining it. All these efforts are 
being directed towards getting the men to agree to refer the pro- 
aoe for a reduction of 10 per cent. to arvitration, the owners 
aving expresse. their wiilingness to limit their claim for the pre- 
sent to this alone. It is more than probable that the men, who 
are not usually impracticable, will be induced to accept this pro- 
— It may be mentioned that the wages of the Northumber- 
d miners now average 6s. ld, per day, and their free house and 
coal are considered worth ls. per day more, so that few miners in 
the country at the present time are so well off. 

Meanwhile the dispute has already exercised an appreciable 
influence on the trade of the district. A number of ships that 
were accustomed to load at the staiths on the north side of the 
river have gone to Tyne Dock to take in cargoes of Durham coal, 
which is not nearly so good as the coal of Northumberiand for 
steam purp ses. but which nevertheless can be made to answer 
very well onapinch, It is understood that the Germans, who 
have recently been making desperate effurts to push their coal trade, 
are much pleased with the strike in Northumberland, because they 
expect it will enable them to get their coals into Baltic ports, and 
thus to some extent take the place of the Euglish producer. It is, 
however, doubtful whether much success will attend any eff rts of 
this kind, sceing that South Wales is on the alert, and eagerly 
anxious to pick up the trade that Northumberland is now seuse- 
lessly allowing to fall out of its grasp. The immediate effect of 
the strike has, vf course, been a stiffening all round of the prices for 
steam coal, and this is likely to be maintained in view of the limited 
stocks at the pits. 

Busts of Martin Jude and Thomas Hebburn, two of the old 
leavers of the Durham and Northumberland miners’ unions, were 
formally unveiled on Tuesday in the Miners’ Hall, at Durham. 
Mr. Macdonald, M.P., and Mr. Burt, M.P., took part in the pro- 
ceedings, and eulogised the character and work 


leaders. 

The Cleveland miners held their annual political demonstration 
near Saltvurn-by-the-Sea, on Satu day last. All but two or three 
of the ironstuae mines throughout tue. district were closed. 
Resolutions were passed in favour of an extension of the suffrage, 
i perance, and trades unions. 

Little or no change can be noted in the irontrade. There 
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branches, though prices of certain articles were reduced about 10s. 
Find ton a week ago. Last week’s shipments of iron manufactures 

rom the Clyde were below the average in bulk, embracing £4950 
worth of sugar-making machinery and £1500 miscellaneous articles. 


In the West of Scotland the co»l trade continues sluggish, the 
home consumption being small and shipments not nearly up to the 
average. Prices are unchanged. There has been more activity in 
the eastern mining counties, in the home trade, on account of the 
lockout of miners, and the uncertainty which prevails as to how 
long the dispute may last. Consumers have shown considerable 
anxiety to lay in my vm prices have, in some instances, in conse- 
quence of the extra demand, risen about 6d. per ton. The ship- 
ping demand is slack. 

It would seem that leaders of the miners, like Mr. Macdonald, 
M.P., have made up their minds that the present time is oppor- 
tune for demanding, and, if possible, enforcing a general increasw of 
wages, onald attributes the low state of the trade to 
the ‘‘ suic:dal competition ” of the employers, and plainly enunci- 
ates the doctrine that if the masters will nut restrict the output 
and so raise the prices, it is the duty of the miners, for the suke 
of both parties, to compel them to do so. A mass meeting of the 
miners of Hamilton, Larkhall, Blantyre, Motherwell, and Wishaw 
districts was held in Hamilton on Thursday last, when Mr. Mac- 
donald was present and delivered an address, After telling his 
hearers that the cry about fo:eign competition was a mere bug- 
bear, he said that more coal was being raised to-day than five years 
ago by something like 5,000,000 tons a year. and last year we 
exported 80,00).000 yards more of cotton than we did the year 
before. We had sunk pits in Great Britain sufficient, if in full 
— and supplied with double shifts, to supply the wants of 
the world This was an unnatural state of things, which he ealled 
over-production, not depression, and it was wholly the fault of 
the masters, As to the question of wages, be thought the market 
at the present moment warranted an advance of 6d aday. Iron 
had been s lling at from 66s. to 70s. per ton, and he contended that 
these prices were sufficient to warrant their making this demand, 
not on the goalmasters m-rely, but on the ironmasters as well. If 
the masters would foolishly and madly go on competing with each 
other, he denied their right to force on the miners a life of poverty 
to enable them to carry on their oareer of madnevs, and the 
miners had the © gag to stop it. He did not advise a strike, but 

‘0 back to their various districts, hold meetings, 
send in petiti or an ad e, and get their friends in Glasgow 
and elsewhere todo the same; and then by this concerted action, 
and acting prudentiy, he had no doubt they would be successful. 
At the close of Mr. onald’s speech, the meeting unanimously 
resolved to send deputations to the emyloyers to demand an 
advance of 6d. a i? 

The lock-out of the colliers of Fife and Clackmannan has now 
been carried into effect. It may be reme that the origia 
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a very limited demand for pig iron at Tuesday’s market, and the | ofthe dispute was a reduction of 10 percent, made in the men’s 





wages, They. proposed.to remit the matter to arbitration, but this 
was declinéd by the employers, The men then, with the advice 
of the union, brought out.taree collieries.on strike, and the masters 
immediately intimated a general lock-out, which took p'ace at the 
beginning of this weck Within the past few days, Sir Rebert 
Anstruther, M:P.,, has offered his services as arbiter, but these, 
too, the masters have declined, as in their opinion there is no basis 
for arbitration. Ap unofficial overture was made tothe men to 
the effect that the masters might perhaps return them 5 per cent, 
when coal advanced 6d, per ton. @ men, on the o 

proposed that 5 per cent. should be given them at once, and the 
other 5 per cent. when. 6d. is got upon the ton of coals, but the 
masters rejected this proposal. About half-a-dozencoalowners, who 
are not members of the association will still keep their works going, 
and the masters generally have intimate: that contractors or colliers 
who raise the coals by contract are not included in the lock-out; 
but the men have resolved that all miners shall cease work unless 
the masters at any colliery withdraw the lock-out notices, and 
employ all the workmen without distinction at the old rate of 
wages. The allowance proposed to be g:ven to the locked-out men 
is 10s. per week—7s. 6d. of this being contributed by the National 
Union, and 2s, 6d. from the funds of the local association, which 
amounts to nearly £15,000. Besides this, 1s. per week will be 
allowed for each child the workmen have dependent upon them. 

The coalmasters of the Slamannan and Airdrie districts have 
brought the strike of their colliers to an end by recaliing their 
resolutions to reduce the wages, 

There is no change in the state of matters in the Clyde ship- 
building trade. and the number of men locked out will, it is 
expected, be considerably increased on Saturday next. So far, all 
efforts by neutral persons to bring about a conference between the 
contending parties, or to have the dispute referred to arbitration, 
have utterly failed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE peculiar strike succession system as it is called, which was 
introduced a year or two ago, is seemingly again in operation. The 
course adopted is for the men at a colliery or ironworks to resist a 
reduction, and after a time give way or promise, and in anoth 
week the men at the adjoining colliery or ironworks will take the 
same course. Kenway’s men, who have been out severai months, 
have accepted the terms of employers, and now the Tondu men, 
both colliers and ironworkers, have signified their intention to 
resist the announced reduction at that piace. The Plymouth and 
Aberdare men have taken the 10 per cent. reduction, and wisely. 
No coalowner would hesitate to close his colliery if the men refused 
to give way at such a time as the present, for though the demand 
for coal is well sustained, profit is out of the question. 

There is considerable expectation here respecting the strike in 
the North of Eugland amongst the colliers, and increased business 
at the ports is anticipated. 

The influence of the war is felt principally at the Cardiff port. 
Five cargoes for Cronstadt left last week, and the general shipment 
tu Mediterranean ports is very good. Prices remain unaffected. 


The satisfactory improvement at Newport continues, and at a 
visit this week I cou'd not but note the beneficial change which is 
taking place. Sir George Elliot visited the A’exandra Dock thia 
week. The exports of coal continue about the average, but asa 
rule the shipments of iron from this port are greatly in excess of. 
Cardiff. Rails for India, Canada, and Spain are leaving in 
tolerable quantities, and indicate that a fair amount of trade is 
being done amongst the hills, The dry dock is being pushed on 
with all despatch. 

One of the disagreeables was to be seen last week in the impor- 
tation by the London and North-Western of a large quantity of 
railway chairs from Newcastle. 

The export during last week of railway and miscellaneous iron 
was limited in bulk, only 410 tons having been sent from Newport, 
and 1507 from Cardiff. 

The total export of coal from South Wales last week amounted 
to 93,439 tons. This indicates a slight falling off, but it is due to 
festive causes. No matter how bad the times, it is a matter of 
necessity with colliers, as well as ironworkers, to keep all the 
red-letter days. The alteration in the assessment of coal proper- 
tics in the Merthyr Union has now been completed, and must cer- 
tainly be a great relief to coalowners, 

Cyfarthfa Company is rated at nearly 23000 less; Plymouth, 
£2500 ; Waynes (Limited), from 10.1. to 7d. ; Aberdare Rhondda, 
from 3d. to ld. ; Aberdare and Plymouth Company, from 11d. to 
7d.; Powell Duffryn, from 9d. to 74d. ; Nixon, Taylor, and Co., 
from 1s, 1d. to 8fd. All small coal is to be rated at 3d. per ton. 

The reduction in the rateable value at Aberdare as above will 
amount to more than £20,000. 

I found during a visit to the Monmouthshire Mill Works this week 
a good deal of animation, The system at work here is to make a 
certain quantity per month, and this having been exceeded at 
Rhymney there has been a little slackness there; otherwise the 
company hold good orders, and are making good headway with the 
Bessemer department. At present the steel ingots are had from 
Landore, about 400° tons per month, but in a short time the com- 
pany will be in a pcsition to make for themselves, 

At Tredegar, Ebbw Vale, and Beaufort, there is much more 
liveliness, and orders for Cenada, Australia, India, and Egypt are 
in hand, though not in considerable quantities, : 

It is not generally known that the Taff Vale fittors’ strike is still 
going on, and the engineers’ society continues its tribute, ohm 
every hand p Berallcs, oy been obtained by Mr. Fisher to fill the 
vacant positions. 

The men in this case were wrongly directed, as most of the old 
hands had gone past the period of active work, but would have 
been continued out of consideration for past services but for their 
strike, 

At the ironworks in the Forest of Dean there is not much vigour 
displayed. At Parkend and other works the stock of pig held is 

ge, and the manutacture is continued at a limited rate. 

Several exvlosions, of a slight character, but attended with loss 
of life, in th» Nantyglo pits, have taken place this week. One 
man—the t reman—was killed instantly. 

The 3ft. Kuondda has been won near Navigation by Mr. Henry 
Wiliams. 

Repairs continue at Cyfarthfa works, but there is no prospect of 
a start, though at Rhymney and other works a tolerable quantity 
of iron rails continues to be made. 

Lord Aberdare las bcen holding a session at the Tynewydd 
Colliery, and it will be known in a few days who are to be the 
recipients of the Mansion House Funds, 











Tue Crry or BrusseLs.—This fine steamship, long o 
our readers are no doubt aware, has arrived safely at Liv. 
She broke her propeller shaft when only two days out from 
New York, and sailed to Eogland. The shaft broke in the stern 
tube, and, of course, could not be repaired. Until she is docked, 
it is impossible to obtain any further information interesting to 
our readers, : 


Map or Soutu-EasteRN Evrorr.—We have received from Mr. 
James Wyld, Charing Cross, a copy of a wel! executed map.of the 
country between Odes-a and Constantinople, embracing the pre- 
sent seat of war between the Russians «nd lurks. The map in- 


as 
1. 





cludes the country westwar! a little beyond the 231d meridian, and 
eastward beyond the 30th merdian. It is very clear, and as it 
gives a portion of East~rn Europe of much interest to. English 
people, it will form a useful permanent map, 
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_ RUSSIAN TORPEDOES AND TURKISH IRON- 
CLADS. 


In our impression for May 25th, we gave particulars of 
the sinking of a Turkish ironclad, the Lutfi Djelil, on the 
llth of May. On the 25th of May a second Turkish 

boat was sunk by the Russians. Very contradictory 
comme of the pF have reached this ene . Our 
Tbraila correspondent gives the following i the 
accuracy of which may be relied on :— 

“ Between two and three o’clock on the morning of the 
25th four Russian steam launches left the main river—the 
sky was overclouded, and somewhat dark at the time—and 
proceeded in the direction of Matchin, through the willow 
trees which grow along the right-hand side of the old arm 
of the Danube, looking from Ibraila towards Matchin. 
As the water is very high now, there is no difficulty, the 
trees standing in several feet of water. There were two 
Turkish gunboats at anchor in the aim of the river, at 
some distance apart, farther up stream than the spot 


where the Lutfi Djelil lies sunk, with her mizenmast still | 





‘THE DISPOSAL OF TOWN SEWAGE. 
No. V. 

In Mr. Norman Bazalgette’s paper on “The Sewage 
Question,” read not long ago before the Institution of 
Civil Engineers, the “lime process” is mentioned as the 
A ngjen of most chemical methods of sewage treatment 


in this country, and as having proved its “comparative 
efficiency” by the fact that “its use survives in some of 
the more conspicuous instances of modern practice.” 
Leicester is specified as a town where the lime process 
was adopted more than twenty years ; but Mr. N. 
Bazalgette finishes off this part of his fs AF by saying : 
“ As Leicester is about to abandon the lime process for 
irrigation, it is unnecessary to dwell further upon the 
unsatisfactory effect of its adoption there.” In the return 
recently made to the Society of Arts from Leicester, we 
read : “In 1867, Mr. Baldwin Latham recommended the 
irrigation system to be adopted; and Sir J. Bazalgette 
in 1876, reported on a scheme which will probably be 
carried out.” The return also states: “No satisfactory 


standing out of the water. A glance at the rough map I | method for preventin llution of rivers adopted, lime 
g P' g sf pted, 


sent you will show a bend in the arm, in the direction | not being a permanent 


| paper on the sewage question and the subsequent discus- 


towards Galatz. The position of the willow trees is also 
marked, The Russians passed the gunboats so as to get 


the advantage of the current, which runs at four or five | Engineers in Febru 
irst | in to the Society of Arts could not have been made later 
one, closely followed by the second, the other two keeping | than April. 


miles per hour, and then came out into the stream—first 
back as reserves. It appears 
that the Turks = all 
asleep, except one solitary 
pre on a He chal- 
lenged the launch, to which 
they replied in Turkish, “A 
friend.” The sentry, how- 
ever, soon saw they were not 
friends, and opened fire with 
his rifle. In the next instant 
the first boat had run in and 
exploded her torpedo, and 
was nearly swamped. As the 
gunboat did not go down at 
once, the second boat also 
ran in and discharged tor- 
pedo No. 2, The gunboat 
went down at once. Most of 
the crew and officers were 
drowned, and their cries, it is 
said, were heartrending. I 
have since heard that some 
eight or nine succeeded in 
swimming ashore,and making 
for Matchin. None of them 
were rescued by the boats. 
At this point the second iron- 
clad took the alarm, and 
opened fire in all directions, 
iced her cable, and made 
off. The gunboat was pro- 
bably one of those twin screw 
French boats, with 2in. of 
armour, built a good lon 
time ago for the Danube, an 
‘wf course nothing like so for- 
midable as the Lutfi Djelil. 
Some idea may be formed of 
the activity of these Turks, to 
quietly anchor in such a spot 
and go to sleep, leaving only 
a soll sentry, when they 
well knew that the Russians 
had a number of steam 
launches, and they might, 
without any great stretch of 
imagination, have come to 
the be gar ar that anes 
armed with s to oes, 
of which sek ta two out- 
rigged at the side, with, as far 
as I can judge, electrical com- 
munications, The boats are 
about 35ft. long. Idonotknow 
what kind of engines they have, but theymanage to get rid of 
the exhaust steam without noise. The Russians have now 
(here) destroyed two of the Turkish ironclads and some 
300 men, and that without the loss of anything whatever, 
either in life or property, the charges of torpedoes excepted. 
To-day, the 30th, the men all received their well-deserved 
decorations. I also hear that the Abui Illah has received 
some rough oe at Isatcha, and has since been 
engaged in repairing her funnel and stopping up a number 
of rather large holes in her side. This a man told me who 
said he saw her, and to-day they say she also has been 
sunk. If this is the case, the best thing the Turks can do 
will be to go on shore, and blow them all up themselves, 
as at present they appear to be only so many immense 
shells, filled with human beings. They do not ang 8 
to do the least thing. They looked quietly on at the 
Russian tugs and launches laying torpedoes, &c., at a dis- 
tance of not more than three to four thousand yards. In 
fact, viewed from our side, they appear to be asleep. They 
threw their second gunboat away from sheer careless 
neglect. Asa matter of course, we residents are satisfied 
enough, as we do not look upon these Turkish boats 
with much satisfaction. They throw unpleasantl 
shells, and although they do not all explode, they have a 
oe a 
‘The Abui Illah refe: to by our ndent aj 
to be the ship known as the Avni Illah in this countey. 
This last is 230ft. long, 35ft. 6in, beam, draws 17ft., is 
protected by 6in. and 7in. plates, and carries four 12-ton 
guns mounted in fixed turrets. Her engines are 400-horse 
power nominal. If this ship has been sunk, as 
our correspondent sup the loss to Turks will be 
very important; but it must not be forgotten that our 
correspondent does not speak of what he has seen in the 
case, but of what he has heard. 





eodoriser.” Mr. N. Bazalgette’s 


sion occupied several evenings at the Institution of Civil 
and March. The returns sent 


ut we have information from Leicester 








SHANKS’ VERTICAL ENGINE.—(For description see page 391.) 


dating from May 1st, and proceeding down to a yet a 
few days back.. This information fully confirms the state- 
ments made by Mr. N. Bazalgette as to the defective 
results of the lime process, and it is not easy to see wherein 
consists the “ comparative efficiency” of that method. 
The use of lime in conjunction with other ingredients, is 
to be distinguished from the lime process pure and 
simple. Thus, lime is used in the Hille system, of which 
Captain Flower speaks with strong yah ten But Captain 
Flower makes distinct objection to the lime process itself. 
He states that at Hertford, with a population some- 
what exceeding 7000, “an attempt was made to purify 
the sewage by liming it.” The effluent thus produced 
was clear ; but the ahicieing town of Ware, lower down 
the stream, was “constantly complaining of the nuisance 
caused by secondary decomposition, which is invariably 
set up by the lime effluent.” Captain Flower adverts to 
the principle which ap to be generally received, that 
the most dangerous kind of organic impurity is that 
which arises from organic matter in process of change or 
putrefaction. “It is not the presence of organic matter in 
its original state which is so objectionable in sewage, but 
those matters which are undergoing change, in fact, putre- 
faction.” The lime effluent exhibits this change after its 
discharge from the works; and Captain Flower makes 
the remark that “in the lime effluent we have the worst 
condition of sewage.” Mr. N. tte says that when 
he inspected the Leicester works in the spring of last year, 
the river Soar was then in a state of “active pollution,” 
although the most serious effect was observable at a point 
comparatively remote from the outfall works. On this latter 
int Mr. tte observes that “a certain time must 
re before the effluent undergoes complete putrefaction, 
it is thus enabled to flow some distance down the 
stream before arriving at its most offensive condition.” 











This agrees with the remarks made by Captain Flower. 
The present population of Leicester is estimated at 
120,000 ; and, as it is thus a large town, we should not 
dwell upon its example at any ee were it not that it 
serves to illustrate a principle app cable to small towns. 
Leicester has a daily sewage flow averaging 6,000,000 
gallons, or rather more. There are 5500 water-closets, in 
‘addition to 3700 sanitary pails, 2400 middens, and 3600 
privies. ‘The sewage is lifted by steam power to a height 
of 20ft. The works for the treatment of t the sewage were 
built by Mr. Thomas Wicksteed more than twenty years 
ago, and cost £40,000. Everything is in duplicate. The 
sewage is raised by two 25 horse-power Cornish engines, 
lifting 5000 gallons per minute, in addition to which there 
is a 20 horse-power centrifugal engine for driving the 
agitators, the archimedean screw, and the elevators for 
lifting the sludge. Connected with this engine there is 
also one of Gwynne’s one-foot bore centrifugal pumps, 
able to lift, in case of need, about 120,000 gallons per hour. 
Tn addition to catch-pits and other contrivances, there are 
two deposit tanks, each 60ft. long by 45ft. wide, and on an 
average l0ft. deep. An archimedean screw, about 32in. 
in diameter, gradually moves the sludge from the deposit 
tanks to the sludge well, from whence, by means of a 
Jacob’s ladder of endless buckets, the sludge is lifted into 
a trough which leads it off to various points of deposit on 
the works. The sewage receives its chemical admixture 
before entering the tanks just named, and after under- 
going a considerable amount 
of precipitation in these re- 
ceptacles, it flows into two 
other tanks more than twice 
as long as the first pair, being 
140ft. in length by 45ft. in 
width, with an average depth 
of 7ft. The sludge which is 
here thrown down is swept 
back into the first set. From 
the second set of tanks the 
treated sewage flows over a 
shallow weir on to a down 
filter of very limited power, 
formed of stones, After 
descending through this me- 
dium, the effluent rises into 
a channel which leads to the 
river. When the outlet-pi 
from this channel into the 
river is closed, the effluent 
— me A Song an over- 
ow, by which it passes into 
three shallow filtering beds 
formed of stones. From 
these filters the purified sew- 
age water ultimately flows 
over a weir about 100ft. long 
into the Soar. 

Despite all these appliances 
the lime process proved a 
failure, not only in a commer- 
cial sense, but -_ for — 
tary purposes. Down to the 
close of April last the river 
was in a terrible condition, 
— black in appearance 
and full of pu ing sewage 
matter for many miles down 
the stream hayes the works. 
As might supposed, the 
stench cone unbearable. At 
the works there was the usual 
difficulty with the sludge, of 
which about 300 tons were 
produced weekly, while less 
than a fortnight’s roduce 
was all that could sold 
in the course of a year, 
even at the nominal price 
of sixpence per ton. The 
remainder had to be “ got 
rid of” upon 500 acres of 

drying ground, where it was 
an admitted nuisance to the adjacent cottages. Such 
were the results of the lime process taken by itself. But 
on May Ist the corporation commenced making trial of 
Hille’s process, with results which are said to form a 
marked contrast to all that followed from the previous 
method. This process is still going on at Leicester, and 
the corporation apparently intend to modify and extend 
their works so as to render them more suitable for the pur- 
pose. The storage capacity provided at present is alto- 
gether insufficient to cope with the daily volume of sewage 
which has to be treated. It is therefore intended to 
erect at once more tanks, capable of holding four times 
as much as those now in use ; it is also intended to under- 
drain a few acres of land and to plant these with osiers, so 
that the land, when plied with sewage, will serve as a 
natural filter, a portion of the sewage being also absorbed 
by the osiers, ity of tank-room greatly increases the 
difficulties connected with the treatment of sewage, seeing 
that it allows an insufficient period of time for getting the 
maximum effect from the chemicals. 

By the old process at Leicester sys pwd of lime used 
during the summer was at the rate of one ton per million 
gallons of sewage. At 17s. per ton, the cost for lime alone 
was thus £5 2s. per day. winter time and in colder 
weather the consumption was less. During the first month 
of the Hille process it has been necessary to use an extra 

uantity of chemicals in order to “sweeten the works.” 
he quantity is now reduced, so that the total cost of all 
the chemicals used in the Hille will not exceed £5 
per day, this being sufficient for the treatment of 6,000,000 
— of. notoriously bad sewage. It may be said that 

e result is still i , that it would be better to 

dispense with precipitation, and apply the raw sewage 


direct to land. The reply is this, that the application of . 


raw sewage to land is generally offensive. A precipitation 


ay 
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process which is cheap and inoffensive seems to be a 

proper antecedent to a sonign fame, ane alco offers font 
ties for the practice of intermittent downward filtration, so 
that a ively small area of land will suffice. We have 
cited the Leicester case as fortifying what has been already 


’ stated in these articles with reference to the 7 aon 


of the Hille process to the sewage of sun 
towns, and, from all we can learn, the process is growing 
in favour. The manner in which this method provides for 
the treatment of the sludge will be seen by referring to 
one of our previous articles. 

akg with a population of about 40,000 and a daily 
volume of sewage estimated at 2,000,000 ons, has 
adopted the process invented and patented by Dr. Ander- 
son, accompanied by certain improvements effected by 
other patents. The system was first carried out by the 
General Sewage and Manure Company, Limited, and is 
now being conducted by the Rivers Purification Associa- 
tion, Limited. The Coventry corporation, in a resolution 
which they passed towards the close of last year, stated 
that, after an experience of nearly three years, they were 
“ well satisfied with the success” of the process which had 
been employed. The corporation entered into a contract 
with the new Association for the continuance of the system 
at Coventry, and it is accordingly going on at the poet 
time. The sewage on reaching the tanks is passed through 
“ extractors,” which remove the coarser parts of the sus- 


-pended matters, after which it flows into circular mixing 


tanks, containing agitators, driven by steam power, for 
the p of thoroughly mixing the sewage with the 
pa compound which is here added to it. The chemical 
mixture consists of a saturated solution of crude sulphate 
of alumina, which has been heated to the boiling point. 
This is prepared at the works from ordinary clay, or from 
shale of the coal measures, treated with concentrated 
sulphuric acid. From the mixing pits the sewage flows 
into another series of tanks, where lime, in the condition 
of “milk,” is added to the sewage, which is here also 
continuously agitated by machinery. From the liming 
tanks the defecated sewage flows into uncovered subsi- 
dence tanks, four in number, each tank being cleaned out 
every fourthday. The supernatant liquid flows from these 
tanks in a tolerably clear condition into a conduit, which 
discharges it on to an area of about 43 acres of 
loamy: soil adjoining the works. This land has been 
roughly laid out as a land-filter and drained about 
five feet deep, with an outlet at the extreme end into the 
river Sherborne. The Local Government Board Com- 
mittee say in their report, that at the date of their visit 
to the works the efiluent water flowing from this outlet 
was clear and inodorous. The sludge precipitated in the 
tanks amounts to about 30 tons daily (another account says 
25 tons), and this, after being passed through a straining 
process, is placed in heaps at the works to lose a still 
further portion of its moisture. The Committee say : 
“We observed a large accumulation of this deposit.” Mr. 
J.C. Melliss, the enginéer of the works, states that various 
methods of dealing with the sludge have been tried at 
Coventry and’at Nuneaton during the last five years. 
Drying it upon kiln floors was found to give off offensive 
odours. Mixing it with various absorbent materials, such 
as dry ashes, plaster of Paris, and lime was tried. It was, 
however, proved that the enormous bulk of material, and 
the heavy cost for labour required for such a purpose on a 
large scale, rendered this method impracticable. Trials of 
various methods of pressing and straining proved that 
the sludge required’ to be manipulated in such small quan- 
tities at a time that no plan of this kind would succeed. 
Tn the next place the sludge was converted into fuel by 
the admixture of slack coal. The odours, however, arising 
from the combustion of the fuel so produced were objec- 
tionable. As another expedient the sludge was somehow 
converted into gas, and at one time a portion of the 
Coventry works was lighted from this source; but 
“although the heating power of the gas was consider- 
able, its illuminating power was weak.” The plan 
now adopted is to finish off the drying of the 
sludge by means of artificial heat, use being made of 
Messrs. Milburn’s sewage mud-drying machines. Mr. 
Melliss states that the daily amount of sludge is about 25 
tons, containing 85 per cent. of moisture. This is reduced 
by drying to about 7 tons, containing about 60 per cent. 
of moisture. When finally brought into a suitable condi- 
tion, the sludge is disposed of in three ways. One plan is 
to sell it in a dry powdered state as a manure, possessing a 
theoretical value of about 35s. per ton. Another plan is 
to mix the dry manure with phosphate of lime and other 
fertilising agents, so as to form an artificial or fortified 
sewage manure, possessing an average chemical value of 
£4 to £5 per ton. Thirdly, the sludge is employed in a 
semi-dried condition for manuring grass and arable lands. 
Mr. Melliss says that, taking the sludge in this last con- 
dition, 2 farmer is the gainer in purchasing it instead of 
farmyard manure, as in comparison with that article it is 
worth slightly more, and is not quite so bulky to carry. 
Dr. Voeicker gave the Coventry sludge manure a chemical 
value of 16s, 94d. per ton, or a market value ranging from 
5s. 6d. to 8s, 4d. Farmyard manure has a chemical value 
of 15s. 74d. per ton, and a market value ranging from 5s. 
to 7s. 6d. The Local Government Board report says with 
regard to the process at Coventry:—“ These works have 
from the first been carried on at a loss of not less than 
£1500 per annum for each million gallons of sewage per 
day treated ; and apparently this rate of loss must con- 
tinue so long as this mode of treatment is continued.” 
Mr. Melliss himself, in conjunction with Mr. Coddington, 
the manager of the works, has furnished the data for this 
conclusion. But Mr. Melliss submits that the market 
value of the manure, as estimated by Dr. Voelcker, should 
be deducted from the annual cost, which would make the 
deficit appear as £2614, instead of £3446. Irrespective of 
any value in the manure, the loss is reckoned at about 
ls. 9d. per head of the population, or a farthing per ton 
of sewage. The works cost £12,000, and Mr. Melliss 
charges interest on this at 5 per cent. in estimating the 
annual cost. A charge is also made for rent of land. The 
sewage of Coventry averages 50 gallons per head of the popu- 





lation, being diluted with subsoil water, which 
enters the sewers. contract between the company and 
the ion is such that the town suffers no pecuniary 
loss. . Melliss states that the cost of treating the 
sewage would be much less were it not for the presence of 
man ing refuse. The conclusion arrived at by Mr. 
Melliss ae sewage treatment is thus expressed: 
—*“TI_ think, considerable experience, that the real 
value of an efficient chemical process for the treatment of 
sewage is for use in combination with a small area of land, 
whereby the sewage is first defecated and then filtered.” 

A modification of the lime process, invented by General 
Scott, and the subject of a patent which is now the pro- 
perty of Scott’s Company, seeks to escape the 
sludge difficulty by the summary operation of burning the 
obstinate material. The method pursued consists, in the 
first instance, of reir pooner A means of lime and clay. 
A sufficient quantity of carefully slaked lime is added to 
the sewage so as to precipitate the acids, and this is 
accompanied by enough clay to form, with the silica and 
alumina «rah 


resent in the sewage, about 20 per cent. 
of the sewage sldge when calcined. en the precipitation 
has completely subsided, the deposit is removed from the 


tanks and dried. When thoroughly dried, the sludge is 
placed in kilns with a small guy A of fuel to commence 
the combustion. The sludge is ined by means of its 
own organic matter, and the clinker, after such calcination, 
is withdrawn from the kilns and ground under edge- 
runners and between French burr stones until it becomes 
a fine powder. Mr. Redgrave, the secretary to the com- 
pany, states that one million gallons of average town 
sewage, treated with 1} tons of slaked lime, yield 4 tons of 
dry sludge, and, when burnt, 2 tons of Portland cement. 
General Scott does not claim for his system that it will 
completely purify sewage, or that it is calculated to super- 
sede irrigation or filtration when those processes can be 
carried out; but he looks upon his method as an adjunct 
to such processes whenever contiguity to human habita- 
tion, or limited surface area, requires a more efficient 
cleansing of the raw sewage before it is placed upon the 
land than can be effected by mere mechanical deposition. 
General Scott also claims that the sludge is more readily 
and satisfactorily got rid of by his method than by any 
other. He says that he is an admirer of the main drainage 
of London, but he suggests that at some future time the 
question may be asked whether it would not have been 
better to have converted the sewage sludge into cement, 
instead of allowing it to silt up the river. The Scott pro- 
cess has been applied to a portion of the Birming 
sewage, but only on a limited scale, the quantity of 
cement made per week ranging from three to five tons. 
At one time the process was in operation at Ealing, and a 
partial trial was made at Totten In the year 1875 
the Birmingham accounts showed £332 expended on 
General Scott’s process, with receipts to the amount of 
£179. In 1876 the expenditure on the process was £300, 
the receipts being £150. General Scott says, that when 
tried on so small a scale, it was no marvel that a cement 
manufacturing process was “not particularly remunera- 
tive.” There is also a peculiarity in the Birmingham 
sewage which is unfavourable to his system—liquid refuse 
from the manufactories carrying off much of his lime in 
solution. It is, therefore, necessary to use an extra quantity 
of lime, which adds to the expense of the process. 








INSTITUTION OF MECHANICAL ENGINEERS. 


In our last impression we summarised the discussion which 
took place on Thursday afternoon at the meeting of the 
Institution of Mechanical Engineers at 25, Great George- 
street. The proceedings were resumed and continued on 
Friday. They mainly consisted in the reading and discus- 
sion of the paper by Mr. Perkins, which we publish on 
another page. Mr..Olrick spoke generally in favour of the 
use of very high pressures, and of the boilers and engines of Mr. 
Perkins. He strongly supported the proposal of the Govern- 
ment, to give the system a good trial, so as to set at rest the 
important problem of the relative value of ordinary pressures and 
those advocated by Mr. Perkins. Mr. Ravenhill said that the 
great marine engineering question of the day was the means of 
using high pressures at sea. Hitherto the corrosive effects of 
distilled water on the engines and boilers, and the difficulties 
attending the construction of the latter and their working at sea 
had prevented the use of very high pressures. Mr. Bradley said 
he had knowledge of a bath boiler which had been in use for 
fifteen years, and was still in good condition, though it had 
always been fed with what he considered distilled water, namely, 
rain-water. Mr. Young pointed out that it was not really 
the purity of distilled water which was the cause of the corro- 
sion, but that it was a question of temperature, by which alone 
the grease and oil carried from the engine to the boilers could 
form the acids, principally oleic, by which the corrosion was 
effected. Mr. Jeremiah Head spoke with reference to the preci- 
pitation of carbonate of lime from the water at certain tempera- 
tures; and Mr. Chapman suggested the application of Professor 
Barff’s process of forming a film of metallic oxide on the internal 
surface of boiler plates. Mr. Martin considered that sectional 
boilers were less liable to prime than those carrying a larger body 
of water per unit of heating surface. Mr. Adamson could not 
agree with Mr. Olrick with reference to the very rapid cir- 
culation which he claimed for the Perkins boiler, and 
thought that the Howard class of boilers had done more 
harm in their few years of existence than all others, such as the 
Cornish, put together. Sufficient attention was not paid to the 
reduction of strength of the material of the tubes at tempera- 
tures ranging from 500 deg. to 750 deg., and he thought that 
the highly heated tubes of these boilers were not strong enough 
to withstand the effects of the sudden withdrawal of steam from 
such small water and steam surfaces. Mr. Adamson then referred 
at much length to the use of multiple cylinders, for which he 
claimed very great economy as a result of the use of large ranges 
of expansion distributed throughout several cylinders, so as to 
get as small a range of temperature in each as possible. Our 
views on this subject are very well known. Theoretically we 
may grant Mr. Adamson’s premises, but practically the large 
increase of cooling surfaces, and the increase in the number of 
parts to be driven, more than nullify the advantages which 
would otherwise attend the use of high pressures and large 
ranges of expansion in several cylinders. Experience shows that 
simple engines, worked with steam at about 75lb. pressure 
absolute, and with ranges of expansion ranging between about 





45 and 7, or, if with condensers, between 6 and results 
as economical in cost of fuel as compound fier bn hove 
the very important advantages — fewness of Mr. 
shi pick nsbayats ne aan ao 16 lb. of 
orse-power, an: probably, with a condenser 
would werk wih tik: but Mr, Adamson reminded him that 
could not be, as the work done by the condenser could only be 
about one-tenth that done by the steam. Mr. Crampton said that 
lower pressures and moderate ranges of expansion had given him 


quite as results as very pressures and ranges ; he 
thought the Boiler Committee would soon give valuable evidence 


and information with reference to the use of high pressures. 
Several other members took part in the discussion, one of whom 
referred to the much greater danger which attended the stoppii 
of the feed pump of sectional boilers than of boilers a 
large body of water. It was announced by the president at the 
close of the i that the committee appointed had 
completed the arrangements for the acquisition of premises for 
the Institution, at No. 10, Victoria "Chaubek, Victoria-street, 
Westminster, and that a committee had been appointed to make 
the immediate transfer of the Institution, and to dispose of the 
premises at Birmingham. 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the twenty-third, and concluding meeting, of the sixtieth 
session, held on Tuesday, the 29th of May, Mr Robert 
Stephenson, — in the chair, a Py aed was “On an 
Economical Method of Manufacturing Charcoal for Gunpowder,” 
by Mr. George Haycrafi, F.C.S., Assoc, Inst. C.E. 

By former methods of manufacturing charcoal for gunpowder, 
it had been customary to use three retorts, side by side, heated by 
a furnace at the end. In some instances the gases had been 
utilised, but at the cost of having constantly to renew furnaces 
and brickwork setting, while in others the had been alto- 
gether lost by being allowed to escape either in a gaseous or 
condensed form. By the new method, two sets of three retorts 
had only one furnace between them, and the flues were so 
arranged that each set had its own outlet to the shaft, which was 
controlled by a damper. The man in charge, by closing one 
damper and opening another, could utilise the heat for either set 
of retorts at pleasure. The gases evolved in carbonising the’wood 
were all collected in suitable flues, and used instead of coals for 
maintaining the heat necessary for producing charcoal. In practice 
it was found that a given quantity of wood would give off enough 
gas during carbonisation to effect the carbonisation of a similar 
quantity, or nearly so. In working, one set of retorts was 
with wood and heated in the first instance with coal, and a portion 
of the gas given off from the wood. When about two-thirds of 
the gases in the wood were evolved, no more heat was required, 
because enough was stored up in the surrounding brickwork to 
complete the carbonisation. The surplus therefore, was 
transferred to the other set of ge which were now full of 
fresh wood and comparatively cold. By the time the wood in the 
first set of retorts was converted into charcoal and a new charge 
put in, the second set of retorts was able to spare its surplus gas ; 
and so the process went on alternately day and night incessantly 
throughout each week. Therefore, r first lighting the furnace 
on Monday morning, it was only necessary to keep the furnace 
bars covered with ashes, chalk, or other available rubbish. By 
the old method about 1 cwt. of coal was required each time the 
three retorts were charged ; but by the new arrangement 561b. of 
coal would effect fifty burnings in six retorts, and the larger portion 
of the 56 1b. was used in getting up the fire the first time. 

It was announced that the Council, ee the powers 
of the bye-laws, had recently transfe! essrs. John Orme 
Andrews, Charles James Appleby, Benjamin Baker, John 
Hickman Barnes, Rogers Field, B.A., William George Laws, 
Edward Bindon Marten, Arthur Cadlick Pain, Allen Ransome, 
William Shears, George Ambrose Wallis, Charles Wawn, James 
Wilson, and Thomas Wrightson, from the class of Associates to that 
of Members; and had admitted Messrs. Willoughby John Bean, Wil- 
liam Robert Bousfield, John Brunton, John Dewrance, Angus Rode- 
rick Macdonald, William Everard Pedley, Henry Vaughan Rudston 
Read, George Alfred Smith, Arthur Thomas, and Edward Henry 
Wallich as Students of the Institution. The monthly ballot 
resulted in the election of forty-five candidates, of whom thirteen 
were members, viz.:—Messrs. Daniel Adamson, Hyde Junction, 
Manchester; William Newsham Blair, Public Works Office, 
Dunedin, N.Z.; James Augustus Coghlan, ex-engineer, P.W.D., 
India; Charles James Homer, Stoke-on-Trent; Fletcher Francis 
Sheridan Kelsey, North-Eastern Railway, Sunderland; Hubert 
Laws, Newcastle-on-Tyne; George Walter MacGeorge, ex-engineer, 
P.W.D., India; William Henry Parker, superintending engineer, 
P.W.D., India; Jonas Proctor, borough engineer of Bolton; 
Thomas William Rumble, chief engineer of the Southwark 
and Vauxhali Water Company; Henry Charles Stanley, chief 
engineer, Southern and Western Railway, Brisbane, Queensland; 
William George MacNeill a ty P.W.D., Canada; and 
Joseph Westwood, jun., London Yard, Isle of Dogs ; and thirty- 
two associates, viz.:—Messrs. Walter Young Armstrong, Stud. 
Inst. C.E., Great Western Railway, Hereford; William Patrick 
Brodie, Stud, Inst. C.E., Assist, Eng., P.W.D., India ; ow ten 
Chamberlain, general manager of the Central aw Railway ; 
Edward Crofton, M.A., West Cromwell-road ; Alfred Brace Cruse, 
late Irrigation Engineer, Ceylon Government ; Joseph Dawson, 
borough surveyor, Stockport ; Capt. Frederick Firebrace, R.E., offi- 
ciating manager Rajputana State Railway ; Messrs, John Galbraith, 
M.A., Port Hope, Ontario, Canada; Edward Monson George, Oudh 
and Rohilcund Railway ; Leonard Groves, Great Northern Railway; 
Charles Rastrick Hanson, Assist. Eng., East London and Queens- 
town Railway, C.G.H.; William Harker, Stud. Inst. C.E., North- 
Eastern Railway, Newcastle-on-Tyne; Charles Louis Hett, Brigg ; 
George Bestall Jerram, Manchester; Thomas Kirk, Chester; 
Captain Pedro Benjamin De Cerqueira Lima, deputy adjutant- 
general of fortifications, Rio de Janeiro; Messrs. Henry Marsh ; 
Stud. Inst. ©.E., Assist. Eng., P.W.D., India; William 
John Maxwell, Westminster; Giulio Cesare Alessandro Meli- 
surgo, Naples; Robert Neville, Glastonbury ; Jonathan Pack- 
man, London-yard, Isle of Dogs; William Page, New- 
castle-on-Tyne; Francis Preston, Kirkburton; Frederick 
Henry Read Sawyer, Fulham; Ernest Ifill Shadbolt, Stud. 
Inst. C.E., Assist. Eng., P.W.D., India; Stileman, 
Stud. Inst. C.E., Resident Engineer, Furness Railway, Barrow ; 
James Page Symes, Cubitt Town; Herbert Oliver Thomas, Sur- 
veyor to the Woolwich Local Board; Charles Robert Walker, 
Cannock ; Nicholas Watts, Stud. Inst. O.E., Edinburgh ; George 
Winn Webb, Gasworks, Moscow ; and George Winstanley, Gas- 
works, Coventry. 

During the session, 39 associates had been transferred to the 
class of members, 217 candidates had been elected, of which 
number 2 were honorary bers, 46 bers and 169 associates, 
35 of the latter having previously been students, while 127 new 
students had been admitted. The deductions included 9 members 
and 13 associates from death, 4 associates and 12 students had 
resigned, and 1 member, 4 associates, and 5 students had been 
erased from the register. The gross number of the several classes, 
which twelve months ago was 2881, now amounted to 3104, 
distributed thus: 939 members, 1691 associates, 16 honorary 
members, and 458 students, 











Tue Late Mr. Joun Jongs.—In our last impression we stated 
that Mr. Jones, the secretary of the Iron and Steel Institute and 
of the British Iron Trade Association, was lying hopelessly ill at 
Saltburn-by-the-Sea. We regret to have to say that the worst 
anticipations have been realised. Mr. Jones died on Wednesday. ; 
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LETTERS TO THE EDITOR. 
ER Ae 





GAS FURNACES, 


Sre,—In your last impression I notice a lettersi 
taining a few questions the regenerative gas furnace, to 
which I have no objection to reply. Your correspondent wishes to 
know “ what are the defects of the furnace to prevent its universal 
application? what is the reason it was abandoned at the Elswick 
factories? and why it was put up at Woolwich, tried, discarded 
and taken down?” In answer to the first question it may be said 
that the substitution of the regenerative gas furnace for the 
ordinary furnace in existing works is attended with considerable 
expense, and that the working of the furnace requires an intelligent 
supervision which is not always bestowed upon it. The merits of 
the furnace are perhaps not sufficiently advertised, whereas persons 
interested to disparage it are less reticent. It is a significant fact, 
however—which any one interested can easily ascertain for him- 
self—that in all the great works of this and other countries in 
which the regenerative gas has once been established, it 


ed “H, L.,” con- 


has rapidly and enti superseded the ordinary furnace. 
Ths dovene with which any important change is carried into 
practical effect is, perhaps, best illustrated in reference to the 


application of my furnace to the melting of steel in crucibles, 

e few works in this country which have taken advantage of the 
improvement, have done so to the exclusion of the old pot holes ; 
one ton of slack is thereby rendered amply sufficient to melt a 
ton of mild steel, or, in other words, to do the work of 3 tons of 
coke, for the production of which 5 tons of coal are required ; 
here we have a clear saving of 80 per cent. in the weight of the 
fuel employed, coupled with other advantages, such as increased 
durability, and a r output, ne es in money 
value to not less than £2 per ton of steel produced ; and yet the 
greater number of the Sheffield melting furnaces are still working 
on the old plan, whereas abroad, and Gorges | in America, the 
improved furnace for this Lye is all but universally adopted. 
As regards your correspondent’s second question, I consider that 
it is not a fair one to ask, inasmuch asit implies a state of things 
the very opposite of what really exists, e Elswick Ordnance 
Company were among the first to a the regenerative gas 
furnace for heavy forgings, and Leta, ways been and still con- 
tinuing satisfied with the advantages of the system, have gradually 
increased its application, 

With reference to the third question, your correspondent was 
rightly informed that a gas furnace—supposed to be a regenera- 
tive gas furnace—was erected at the Woolwich Arsenal in 1867 
tried, found wanting, and stopped; but it is apparently not so we 
known that I had nothing to do with the construction of that fur- 
nace. The Woolwich authorities of that day, acting upon the 
representations of a person previously in my employ, to the effect 
that he could design and erect for them a regenerative gas fur- 
nace of an improved construction, and that they, as a Government 
department, were not bound to apply for a license under a patent, 
authorised the construction of a most expensive furnace. fn this, 
among other “improvements,” the ventilation of the cinder 
bottom was virtually suppressed, and — that this furnace 
would not work, although reheating furnaces for similar 
were at that time successfully at work at the Elswick Gun Fac- 
tory, the War-office requested me to inspect and report uponit. As 
I could, however, only advise them to = down the furnace, and 
build de novo with the old material, no further steps were taken in 
the matter. 

I cannot admit that the result of the application of the regene- 
rative gas furnace has been on the whole unsatisfactory, inasmuch 
as there are few important works where intense heat is employed 
(including glass works) in this and other countries in whic. that 
furnace is not largely, or even exclusively, used, and this result 
justifies me in the belief that smaller works will (notwithstanding 
interested disparagements) follow sooner or later in the same 
direction. 

As regards a second letter signed ‘Arthur Coyte,” in which a 
fresh batch of vague misrepresentations is put forward, I must 
decline to give any reply, the more so as his assertion with regard 
to yields is dealt with in your notice of the ‘‘ Proceedings of the 
Institution of Mechanical Engineers,” at page 379 of the same 
number in which his letter appears. ©. WILLIAM SIEMENS, 

12, Queen Anne’s-gate, London, June 6th, 





Sir,—From my ype of the Styrian, Carinthian, and Oar- 
niolan ironworks, I am fully able to bear out Mr. Frederic Yates’ 
statement ‘‘ that gas furnaces have been used in puddling iron for 
the last forty years or more.” 

In England, where, unfortunately for her iron trade and the 
prosperity of the country generally, little attention has been paid 
to economising fuel, there is a general impression that the only gas 
furnace is the Siemens recuperative. Many other and much 
simpler constructions have been used here for generations with 
complete success, some of the finest iron in the world having been 
puddled here with gas for forty years or more, Indeed, the fuel 
here, lignite, peat wood and poor coal, compared with British fuel 
is so wretched that the Austrians could not puddle any iron at ali 
if they did not use fuel in the form of gas, STYRIAN, 

Vordernberg, Styria, June 1st. 


S1z,—We have read with interest the correspondence on the 
above subject in your valuable paper. As we have had some little 
experience with furnaces of one kind or other, we have no hesi- 
tation in pronouncing Mr, Casson’s furnace the best we have seen 
both with regard to quantity and quality of fuel used; also yield 
and quality of iron produced. As we write we have before us 
samples of iron produced by this furnace at the rate of one ton 
of iron per 12 cwt. of rough Staffordshire slack ; we have also 
compared the iron —— by this furnace with that of the same 
brand produced under the old system of ponding at Round Oak 
Works ; that of the former is far preferable, This opinion is also 
shared by the principal ironmasters of this district. We are all 
the more persuaded of the commercial value of this furnace 
because, from our first acquaintance we were prejudiced against it, 
and have only been converted, by absolute facts, as to its efficioncy 
and economy, Avuaustus WESTWOOD AND Co, 

- oO ial-ch 8, West Bromwich, June 5th, 


th, 





Srr,—In your edition of the 1st inst, we notice a letter on gas 
furnaces, signed by “ Arthur god in which he says he is told 
that we have ceased — ice’s patent puddling furnace, 
from which it may be infe: it is a failure ; but this is not the 
case, as it is the best and most economical pud furnace we 
have in our works, and our only reason for not wor it now is 
that all our other puddling furnaces are attached to boilers, and 
we are compelled to work them in order to get steam for our mills 
and forge. We shall be obliged if you will insert this in your next 
issue, as we do not wish the public to think that we are not 
working Price’s furnace because it is a failure, 

Leeds, June 6th, JOSEPH WHITHAM AND Son, 

S1n,—I note with some interest, and not a little curiosity, the 
sudden re-burning of an almost fading star—in the discussion you 
are judiciously promoting through the columns of your valuable 
paper on the pretensions of patent — furnaces. But there 
appears to me a tendency to shirk the only conditions that can 

ve such a controversy any practical value. The number of fur- 
naces at work on any given system is not in itself evidence of 
superior merit, but possibly a proof of superior influence, But one 
gully in gotting at the fact of their aflcency, and in this lee the 

ty ans a eir ’ 
kernel of the whole question, 


‘impeach the one or inflate the oth 





indispensable condition, 
charge may not be confo' 
that is rs to 

as absolute in the old furnace as any other, and economy can 
mly count after this allowance has been deducted. This will prove 


ed with that due to system. The savi 
capacity is neither new nor peculiar, an 


a sad destroyer of some pretentious economies. It is clearly on 
of ample demonstration, that ordinary rever- 
varying capacities will give the 


jae basa cgi tat of reer ee per cent. waste. 
15 Aa Lona WO ne ns 
20 ” 18 » » » With7 ,, ” 
Then, if this be so—andit most veritably is—the economy with 
which any new system is to be credited can only count from these 
several points. It is equally essential to know the character of the 
coal, and its comparative value with that of the coal in another 
district, as 24 cwt. of small coal of the Cleveland district will per- 
form the work of 30 cwt. of slack in South Staffordshire, and it 
would be absurd to credit a furnace puddling 15 cwt. charges with 
z + fuel in Cleveland, as saving half the fuel used in Staf- 
0 f 

It is to guard such current fallacies that returns should 
be 2 as with i so that an accurate estimate of 
merit could be le. In way a six or twelve’ months 
record of new designs would not be interesting, but profit- 
able. And I would suggest that those inventors and improvers 
of furnaces who claim commercial success on the grounds of 
economic efficiency should agree to place verified returns in your 
hands, to be published at a ie date, and that those which pro- 
mise the est d of wenn be eae te Sines of expesiad 
inquiry by Pu Commission of the Iron and Steel i- 
tute, which would, I think, settle the relative values of systems 
2a question or cavil, and would also draw the line distinctly 

een what is mere pretence and what is an improvement. 

Tam not by any means free from very decided convictions on 
this question, and I believe such a course would bring to light 
at least one system—the simplicity and efficiency of which 
is, in my opinion and experience, beyond all question, And I 
am pre} to put in returns which either yourself, or any one 
ag may appoint, may verify, providing the challenge is taken up 

the manner I t for a useful pul oe ners 

To do less than this is to roll on in inte le dispute}; and to 


” 


er means of attaining an end, is 
to substitute a large supply of fiction for fact, The economy and 
fitness of a furnace is a question within such narrow and obvious 
oe a speedy verdict can be safely given. Yet care 
must be taken not to enter on an investigation where there is not 
lengthy, and reliable record of work done. 

Per! ere is no greater element of deception than the repairs 
incu by novelties, and unless these are kept distinct they are 
illusive ; and where heated air passages are provided, the con- 
sumption of brick and mortar is of a nature to excite suspicion. 
When the merits of a new design are being tested the most 
scrupulous care should be taken on this head, as increase in this 
direction may neutralise gain in any other, No return can be 
reliable without the are bill in all its rugged detail. 

Now, repairs of ordinary furnaces of various sizes, are— 

Single puddling furnace 4} cwt. charges 3s. per ton of iron. 
Double a 10 a mn 
Double pe 15 me 1s, 6d. ,, 

The questions of quality and yield are vital matters in furnace 
economy. The first is very much dependent on the character of 
the material employed; the latter is largely influenced by the 
furnace, Now I affirm the furnace is not efficient and the system 
is bad that does not increase the yield of iron as it decreases the 
consumption of fuel. The waste in ordinary furnaces is well 
known, its continuance is a scandal, and the furnaces that cannot 
reduce it will have but slight chance in the competition. 

There is much needless carping about the absence of originality 
in some designs, and of sneering at the poaching proclivities of 
inventors. But the lessof this the better. The right to economise 
fuel is not the exclusive privilege of any one. The laws of nature 
are not conceded in a patent ; pg ere of mode has its remedy 
for the aggrieved, There is an indication that it is presumption 
to traverse a domain already formed ; this is sheer affectation, 
and I hope no one who feels an interest in delving so rich a soil 
will be deterred by such trifles, It is of the first importance, how- 
ever, that the results of invention and improvements 
should be known. We are at the present moment using 22 cwt, 
of pig iron and 24 cwt, of coal to produce one ton of puddled 
bar, and the average cost of — about 3s, per ton. 

Taffirm one ton of puddled bar can be uced with 20 owt. of 
pig iron and 74 cwt. of coal, with repairs at 1s. per ton. It istrue 
such facts can be placed beyond dispute, If there is anything better 
by all means let us have it, but the mode I have suggested seems 
to [> br en road to a reliable solution of the facts. OxIDE, 

une 


a clear, 





CONTINUOUS BRAKES, 

Sir,—Permit me to make a few remarks on a letter signed 
Ramsey Kendall, which ap in the columns of your paper 
last week. The writer of that epistle makes an assertion vhich 
appears to me rather singular, viz,, “‘ That the primary considera- 
tion in the construction of a brake is not its cay Hlity of making the 
quickest stop.” Now, if this is true, all the labour which for years 
— Mr. Westinghouse has taken to perfect his invention would 

ve been thrown away, it oo known that each improvement 
on the continuous air brake has been made with a view to increasi 
its quickness in stopping, and the results obtained by it—as far as 
am aware—have never been equalled. Your correspondent next 
goes on to remark “‘that the use of the Westinghouse brake 
multiplies the already sufficiently onerous duties of an engine- 
driver.” Considering that the chief work to be performed by the 
driver consists inturning a small handle on the foot-plate of the 
engine, I fail to see how this can add so much to his duties. Mr. 
Kendall then remarks that Captain Tyler, in deprecating the use 
of rubber in a competitive brake, fo: that the one he advocates 
is open to the same ee as rubber is employed in its con- 
struction, and there subjected to a far greater pressure than in the 
vacuum brake. Now, in the first place, Captain Tyler does not 
advocate any particular brake, but pi HF to the present time 
failed tomeet with any invention which ful uirements so well 
as the Westinghouse automatic air brake, he is perfectly justified in 
consid it the best, until some one has by practical proof 
shown to the contrary. He does not advocate it; all he is 
for the rival competitors to show better results, or even as good, 
which, up to the present time, they have not succeeded in doin q 
Speaking of the use of rubber, padi noes gassee seems to forget 

tthe only connection in that ial used by Mr. Westing- 
house is that of the pipe or tube between the carriages, whereas, 
in the vacuum brake, there is a series of collapsing bags. It is 
true that the pressure may be far greater in the pipe, but we must 
ny into vy ha A Stat ce — the posed —_ by 

e opening and closing of the m' ve a greater tenden: 
to wear it out than a continued pressure themth @ tebe oodle 
have. Respecting the accidents at Brierly Hill and Helmshore, 
Mr. Kendall observes that they do not form any argument, 
as the hand brakes were in both cases either misused or neglected, 
but I would have him bear in mind that had there been an auto- 
matic brake there would have been no such cai he in either 
of the above cases, And although, as he remarks, the parting of 
trains are rare occurrences, unfortunately they have proved to be 
more destructive to life and property than any other; and it seems 
to me that every possible means should be taken to prevent them, 
and to do this we must have a brake like the Westinghouse auto- 
matic in its action. TACITUS. 

Gateshead-on-Tyne, June 5th, 





ON STEAM BOILERS AND ENGINES FOR HIGH 
PRESSURES.* 


By Mr. Lorrus Perkins, London. 


THE object of this paper is to bring before the Institution em 
for generating high-pressure steam, say from 250 Ib. to 1000 Ib. 

square inch, and working it with great expansion and perfect 
safety in conjunction with simplicity and durability. Sixteen 
years ago the author, conjointly with Professor Williamson, read a 
paper on this subject at a meeting of this Institution in 1861. The 
engine and boiler then described have been in use ever since, and 
recently became the property of a gentleman who for several 
years has had another boiler and engine on the same system at 
work, The boiler and engine of 1861 are to be re-erected at the 
new works of the Sub-Wealden Gypsum Oo., at Battle, near 


Hastings, and are to form of a steam t co! of three 
sets of boilers and engi Lay on this Lame Since many 
improvements have ected, and are embodied in the 
engines recently cted and illustrated in the accompanying 


seneeeting steam of the high pressure required to realise a 
fuller benefit of expansion, it has previously been found impossible 
to combine in the boiler great strength and safety with durability : 
if the former are secured, by reducing the internal dimensions and 
capacity of the boiler, the impurities passed in are fatal to the 
latter. In working a marine engine which was designed to use 
water distilled from the sea, the author found that, although 
extreme care was taken to separate all the impurities from it 
before it was introduced into the boiler, the internal surfaces were 
in the course of time seriously Foe gy In the same manner, 
ordinary marine boilers using ‘ace condensation have 
injured when there has been an insufficient supply of sea water to 
form a proapins yy on the exposed pares surfaces, This 

the author to for a remedy, which he succeeded in discovering, 
and adopted with absolute success, This was the use of — 
but f water or distilled fresh water in the boiler, used over an 
over again, without any admixture of sea water or the products of 
sea water, and this was easily accomplished, as the machinery in 
question had been d ed to avoid any leak whatever, and the 
amount of waste that did take place from glands, &c,, was so small 


in quantity, that no practical inconvenience was found in roviding 
— supply of Fresh water required to make good the waste 
occur, 


The means taken to secure the soundness of all the joints and 
parts of the machinery were the same as those which had 
previously proved successful in the manufacture of the high- 

ressure heating apparatus which the author and his firm have 

nm making for upwards of forty-five years, and which has con- 

tinued to work with the same water with which it was originally 
— Papen — Borgen — | the et ears 

any sets of this heating apparatus have been wor ‘orty years 
without decay ; and some specimens of tubes from the boiler that 
was described in the former paper in 1861, which were cut out of 
this boiler for the Admiralty Boiler Committee in 1874, were 
found to be in such a remarkably good state of preservation that 
the Committee made a special report on the system, which was laid 
before Parliament, and the specimens referred to are now shown 
on the table by the kind permission of the Committee, The 
Committee examined the condition of the boiler and cylinders of 
the engine at the writers works, which were opened for the 
yereese in the presence of the Committee ; and found the tubes of 
the boiler in a remarkably good state of preservation after havi 
been in use nearly thirteen years, a the piston packing an 
valve rings made of the special metal were found in excellent con- 
dition after eighteen months’ working without lubrication since 
last examined, 

The possibility of using water which did not injure the internal 
surface of the boiler enabled the author to design the boiler on a 
system that combines maximum strength and safety. The 
diagrams, Figs. 1 and 2, show the construction of the boiler. 
The horizontal tubes are 2}in. internal and 3in, external diameter, 
excepting the steam collecting tube, which is 4in, internal and 54in. 
external diameter. The horizontal tubes are welded up at each 
end 4in. thick, and connected by small vertical tubes of gin. inter- 
nal and 1;in. external diameter. The fire-box is formed of tubes 
bent into a rectangular shape placed 1jin. apart, and connected by 
numerous small vertical tubes jin. internal diameter. The body 
of the boiler.is made of a number of vertical sections, com) 
each of eleven tubes, connected at each end by a vertical one; these 
sections are connected at both ends by a vertical tube to the top 
ring of the fire-box, and by another to the steam collecting tube. 
The whole of the boiler is surrounded by a double casing of thin 
sheet iron, filled up with vegetable black to avoid loss of heat, 
Every tube is separately —_ by hydraulic pressure to 4000 lb, 
per square inch, and the boiler in its complete state to 2000 ib., 
this pressure remaining in for some hours without showing any 
signs of leakage. Experience of a very extensive character has 
— that this porcine of boiler = Fase malay, — 
pede er coy (lg out priming, and that the steam produ 
is remarkable ee its freedom from moisture. The area through the 
vertical connecting tubes is found ample for allowing of the free 
escape of the steam, and for the —— of injury from over- 
heating of the tubes in contact with the flame. Injury arising from 
a prolonged stoppage of the feed supply is a casualty to which all 
boilers are liable, but with this construction of boiler the small 
capacity of the sections reduces to a minimum any danger arising 
from such injury, and facilitates rapidity of repair. : 

In the diagram, Fig. 5, is shown the arrangement for using the 
high-pressure steam inthe engine. The engine has three cylinders, 
the first, A, is a ee high-pressure cylinder, and the 
second, B, also a single-acting cylinder, four times the capacity 
of the first ; these two cylinders are bolted ther in the same 
straight line, and have a common piston rod. e third cylinder, 
CO, is double-acting, four times the capacity of the second, and its 
piston rod is connected to a crank at right angles to the other 


crank, 
Having safely generated steam of high pressure, at say 340 Ib. 





r square inch, a serious difficulty has to be overcome in using it, 
San the hi aoa orange affecting the lubrication of the pistons 
and the packing of the glands, This difficulty the author has suc- 


ceeded in overcoming by introducing the high-pressure steam into 
the upper end of the first cylinder, where there is no gland, and 
where the piston is formed so as to require no lubricating material. 
The steam is cut off at about half-stroke in this cylinder, and when 
it is admitted for the return stroke into the bottom of the second 
cylinder, of four times the area, the temperature is so much 
reduced as to cause no difficulty when brought into contact with 
the piston rod gland. From the bottom of the second cylinder the 
steam expands into the topof the same cylinder, D, which is of larger 
capacity than the bottom, and serves as a chamber, and isin direct 
communication with the valve box of the third cylinder; this last 
is double-acting, and is arranged to cut off at about a quarter-stroke, 
and at the termination of the stroke exhausts into the condenser, 
i sion of about thirty-two times. All the cylinders 
are jacketed with wrought iron tubes, as shown in the diagrams, 
which are cast in the metal, and supplied with steam direct from 
the boiler, the condensed water from the jackets being conveyed to 
the hot-well. The whole of the cylinders and valve-boxes, &c., are 
enclosed with a double case of thin slest iron, filled in with 


vegetable black bet os the escape of heat, and at the same 
time to maintain all the at a high temperature. 

In working these pes WS oe eee & 
ordinary ale of packing Pt se was found unsatisfactory, 
and to overcome the difficulty the compound piston was 
devised. The prevalent ing and cutting of engine cylin- 


disco’ Hina of the com- 


scoring 
ders was effectually remedied by the 
packing rings are made, which 


pound metal, of which the 
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requires no lubricating material. Many cylinders fitted with | tilled water for use of passengers and crew, and for all other 
piston 1ings made of this metal have been several years at work, | purposes where distilled water is required. 
and have been often examined, the cylinders showing no signs of | In designing the machinery described, provision is made for 
wear, the wear taking place on the rings only, which may be easily | passing any waste steam from the safety valves, &c., into the 
and inexpensively renewed as required ; and experience has proved | surface condenser, and the great strength of the boilers allows a 
that, with these pistons, the longer an engine is worked the more | margin of 100 lb. per square inch or more to exist between the | 
perfect does the surface of the cylinders become, and the less wear ' load on the safety valves and the pressure required to work the ' 
results to the packing rings. This metal for 
piston packing rings is composed of five parts tin 
and fifteen parts copper, and has since been used FIG.6 
by several other makers for ordinary engines FIG.4 
with great suczess. When this metal is used ‘ : B : 
no oil or grease is required to lubricate the INITIAL PRESS ase VO 
cylinders—a great advantage, particularly where , ; : H — 
the engines are fitted with surface condensers. / { 4 ' 1 
The high-pressure pistons in the steamers — ee ' i | 
Atacama and Coquimbo, of the Pacific Steam ACTUAL CARD ! 
Navigation Company, were fitted with these ' \ 1 ' 
packing rings, and it was reported by the 
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superintendent engineer that the cylinders, : 1 i ' 
which were previously rough and slightly \ 3 , MEAN PRESSURE 1674 
grooved, were in the course of two or three \! H ' IH;P 8S 
voyages, or about 10,000 miles’ run, brought up | \! } ' : ' 
to a beautiful smooth surface, and had since \ | A eS texto 
kept in capital order, giving no trouble what- H ar" eae Tig 
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pressure and 250 indicated horse-power, were worked night and 

day continuously thirteen days—one Sunday excepted—without 

requiring any addition to make good the waste of working, nor at 

the end of the trial was there any appreciable difference in the 
water level of the boiler. 

In the indicator diagrams, Fig. 6, the two upper diagrams are 

taken from thejworking of a pair of marine engines on this plan of 

70 nominal horse-power, and the coal consumed 

averaged 1°62 1b. per indicated horse-power per 

hour. In this case there was no vacuum and 

no low-pressure cylinder, and the terminal 

pressure was 21 lb. per square inch above the 

atmosphere; the boiler pressure was 300 lb. per 

inch. With the addition of a low-pressure 

: cylinder and a vacuum, the author considers it 

: may safely be estimated that this system, pro- 

i perly carried out, will realise an average duty of 


' ~~) 
H { TERMINAL | PRESS 120-7 LS one horse power for each pound of coal per hour, 
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THE BATH AND WESTOF ENGLAND 
SOCIETY’S SHOW, BATH. 
Or the nature and extent of the show which 











ever. After having once been brought up toa ; , 


wean press vr isegs closes to-day at Bath, most of our readers will 


probably have gleaned all that is of popular 
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smooth working surface, the packing rings did i 
not wear the cylinders; the wear of the rin 


: ! H a ; 
was also very slight, and the friction greatly : ei ae eee ee eee ae 
reduced, and one-third of the lubrication neces- | MEAN 
sary for cast iron rings was found sufficient. 
In the torpedo vessels made for the French HH 

Government, Messrs. Thornycroft found these 98 REVS SOOLBS STEAM 
packing rings for the engine pistons a great { 

advantage, as there was no chance of the cylin- | 1 

ders being scored; and they were enabled to 1 

ran the two hours’ trial easily, at the high s ! | | 

of about 430 revolutions per minute, without 

using any oil or grease in the cylinders. In an 
engine at the Dorking Grey Stone Lime Co.’s it i! 
works, the manager reported, after two and 1 

a-half years’ use of these packing rings for the | 
piston, that they required no grease of any kind, | 
and worked the cylinders to a polished face and 
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needed no looking to until worn out; a set of 
rings lasted about 100 days, working at the 
— high steam pressure of 400 Ib. per square 
inch, 





The diagram, Fig. 4, shows the surface | | 
condenser used; it is constructed of a num- } } 
ber of vertical tubes in such a manner as to } 
be absolutely tight, so as to ensure that d { 
the condensing water inside the tubes shall not — ' 
mix with the water from the condensed steam = 4 
outside them. The tubes are jin. internal and 1 = ey = + ie Ly 
1yyin. external diameter, welded up at the top 
end and fixed securely in a tube plate at the 
bottom. ‘These tubes are fitted with internal 
tubes, open at both ends, which are fixed in 
a division plate at the bottom, in order to cause 
the condensing water to circulate to their extreme ends, the ; engines. When this system is fully carried out in steamships, he 
course of the circulating water being shown on the drawing by would deem it quite safe, and more than ample for making good 
arrows. : : | the waste of water from all sources, to provide, beyond the water 

Fig. 3 shows a small still, worked by a steam coil, which is used | in the boilers, a supply of fresh water ‘in the proportion of ten 
to distill water for replenishin y any small waste that may take place | gallons per twenty-four hours per 100 indicated horse-power. As 
in the feed supply. A dup cate apparatus forms part of the | an instance of the practical feasibility of ing out the system 
ordinary —— of a sea-going vessel, to furnish steam from of machinery that has been described, it may & stated that a 
sea water for blowing the steam whistle, cooking, supplying dis- | boiler containing only 300 gallons, and an engine working at 250Ib. ' 























interest, but it may be convenient and useful 
to preface our notice of such of the engineering 
exhibits as present any noticeable points of 
PRESS 12.2 LBS novelty, with a few particulars relating to the 
LH.P 102 4 Bath Society and its centennial show. The 
“Bath Society for the Promotion of Agri- 
culture, Arts, Manufactures, and Commerce, 
in the Counties of Somerset, Wilts, Gloucester, 
Dorset, and the City and County of Bristol,” 
was formed in September, 1777, a Mr. Edward 
Rack being the principal mover in its establish- 
ment. The first meeting of the Society was 
held in December of the same year, when 
committees were appointed to confer on the 
subjects of the arts and operations, the pro- 
motion of which was the object of its forma- 
tion. In 1790 the name of the Society was 
altered to that by which it is now known, and 
a committee of correspondence and inquiry 
was instituted, the members of which included 
Priestly, Dr. Hunter York, Curtis, the botanist, 
and several others of marked ability. The 
first volume of Transactions, which afterwards 
included the labours of this committee, was 
commenced in 1780. The early history of the 
Society may be considered uneventful, though 
its sphere of action grew with its years. The 
early debates were upon the “curl,” a potato 
disease prevalent about 1780; cattle breeding, 
feeding, and cattle diseases, &c. Until 1797 
the prizes offered by the Society were 
almost exclusively for stock, but in that year imple- 
ments, including thrashing, and winnowing machines, drills, 
&c., were numbered with the exhibits competing for the 
Society’s prizes. It may be noted in passing that at the annual 
meeting in 1837 a discussion took place on the application of wood 
for paving roads and ways, the subject being introduced by a Mr. 
Fuller. The first meeting of the Society held otherwhere than 
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at Bath took place at Taunton in 1852, it being the seventy-fifth 
meeting. From this date the meetings and shows of the Society 
have gradually become of wider and wider importance, until it 
may now be acknowledged inferior to those of the Royal Agri- 
cultural Society only in respect of some of the competitive trials 
of the latter. In 1854 the number of implement entries had 
risen tu seventy, including 741 tools. The number of live stock 
entries had increased to 103, including 587 exhibits. In 1877 the 
number of implement stands have grown to 348 in all, including 
104 stands of machinery in motion, the total number of imple- 
ment entries being about 2000, excluding a large number of 
minor mechanical appliances. The showyard is about forty acres 
in extent, on the sloping meadow surface above Beechen Cliff, 
and the shedding extends over more than three miles in length. 
The weather during the week previous to the show rendered the 
labour of arranging the machinery of the heavier types extremely 
difficult, the ground being extremely soft, and offering but feeble 
support except by aid of timbers of some kind, and the difficulty 
was greatly increased by the slope of the hill-side forming the yard. 
There is probably no other town in Great Britain which, even from 
the railway-station, at once so favourably impresses ‘the visitor 
as Bath, and the opportunity of visiting this very pretty town 
and its beautiful neighbourhood has probably greatly assisted in 
increasing the number of visitors to this one-hundredth meeting. 
From an yes oooh 8 point of view there is nothing in the 
show which exhibits new methods of performing tural 
operations, or which strikes out into a new path. The days of 
the first steam thrasher or first steam plough are gone, and all 
that we can now find, if not all we can look for, is improvement 
in matters of detail in design and workmanship, in the 
machinery already invented. The effect of the frequent display 
of ‘eigdainiate side by side with those of competing manufac- 
turers becomes increasingly apparent every year—it might 
almost be said at every show—in the general excellence of the 
workmanship and design of the productions of a very large num- 
ber of makers being so, the exhibits deserving of notice 
have £0 largely increased, that it is impossible to notice more 
than a few of them at each show, and we must therefore at once 
state that our account of the exhibits must of necessity be 
confined almost entirely to those which more or lees of 


novelty in design or construction, for to attempt a description of 
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BROWN AND MAY’S HOISTING AND HAULING ATTACHMENT 
the large numbers of engines, machines, and implements which | Messrs, Fowler have applied to their 8-horse power ploughing 
are in every way of a satisfactory character, would involve a | engine the simple clutch arrangement which they first used with 
reference to more than half the exhibits. their traction engines, and although it is not new, it may be of 

Traction Engines.—In this class all the well-known makers | use to give the following illustration, > which it will be seen 
exhibit engines of their usually good construction and workman- that the small pinion C be- 
ship, and most of which have been illustrated in our pages. Mr. | comes the clutch for the large 
G. J. Fowell, of St. Ives, exhibits some novelties in Box’s patent r high speed pinion A, the 
arrangement of traction engine, consisting mainly in the method | latter being loose on the crank 
of driving the main wheels. In this engine the crank shaft runs shaft H until the clutch teeth E 
in bearings, supported on plate iron brackets in such a manner are made to engage with similar 
that, though they are maintained at a nearly constant distance teeth on the pinion A by a 
from the cylinder, the boiler is free to expand by simply over- | clutch rod working in the 
coming the resistance to bending of the bracket plates. One end groove F. As shown in the 
of the crank shaft carries two malleable iron pinions, one of which sketch the crankshaft is run- 
fits within the other, that gear into one of two steel spur wheels ning out of gear, and if the 
on a stud shaft. From this wheel is driven a counter shaft of pinion C A —o to i wh E> 
great stre ing a very strong spur wheel also of steel. it gears wi e spur W 
This ec pode ig @ crank rs se ig diao wheel; the other for the slow motion. The crank 
end of the shaft carries a second crank pin at right angles to the may thus'be disengaged, or the 
first. These are connected by strong rods to crank pins on discs, fast or slow gear put into mo- 
fixed to the ends of a very strong driving wheel axle, the driving tion with one clutch lever. 
wheels hie loose upon the axle, but attached to the discs by Messrs. Ransomes, Sims, 
brake straps. By this arrangement, which is in conflict with the and Head exhibit a 6-horse 
received ii eas as to the use of cranks for transmitting at slow power agricultural locomotive, 
speeds the work of fast running machinery, the ——- is very con- constructed from new de- 
veniently mounted on four volute jw ny g ere the hind axle. The signs, though in the main the 
fore part of the axle is also carried on a spring, by is enclosed engine is of the same general 
in the fore carriage centre block, and which may be described as c as those previously 
an inverted india-rubber railway bufter.. The engine is very | shown elsewhere by the same firm. A great improvement is 
simple and very strong, and seems toanswer well. It was driven th use of wrought iron brackets for carrying the crank-shaft 
sixty-five miles up to the show, proving that it could run easily | bearin; Cr vility grey — and much strength 
and smoothly at over four miles per hour, and mounted the steep | and relia The fire-box is , the road 
long hill from the town up to the show-yard with 70 Ib. pressure | wheels are po al omen I iron, and the engine is simple and 
of steam, and is said to be able to do that with a load of from | good. 

8 tons to 12 tons. The engine when in travelling order weighs 
10 tons 6 cwt., 8 tons 2 cwt. of which is on the main wheels. 
Steering is effected by a flat link chain, attached to the front of 
the fore axle, and worked by — on a hand-wheel shaft in 








Portable Engines.—In this class there is nothing at all calling 
for special reference. All the established makers are represented, 
and several of them by a large collection. The one thing 
ee Se well as in other of the eo 








al Raed vrtpisat A sai wom with a spring, and a bar attach- | classes the high class of the work which 
vA age, ar gama into position in awkward situations | terises the of very many makers. There onto ton 
opp te indeed of bad specimens either in design or construction, 
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there is now no excuse for any maker to turn out anything but 
first-class machinery. 

Vertical Boilers and Engines.—Amongst the vertical engines 
are those which we illustrate on page 387. They repre- 
sent a 6-horse power engine and boiler of a new design, 
recently introduced by Messrs. Shanks and Co. The engraving 
shows two different kinds of bed-plate, one being of cast and the 
other of wrought iron. Engines fitted on either side are identical. 
The chief dimensions of the engine and boiler are as follows :—The 
eylinder is 8iin. in diameter, and has a stroke of lit.; the boiler 
is 7ft. Gin. high to landing, and the crown plate is “dished” 
5in., and is 3ft. 3in. diameter ; the fire-box is 3ft. 10in. high, 
and 2ft. llin. diameter, with two Galloway patent conical 
cross tubes placed at right angles to each other; the heating 
surface is 60 square feet ; the boiler is made of the very best 
Yorkshire boiler plate, and is machine rivetted throughout. 
The engine is provided with an equilibrifm throttle valve of the 
piston type, in connection with a Buss patent pseudo-static 
governor. The “ports” of the throttle valve are made very 
long, and a corresponding length of travel given to the valve, 
whereby the steam is gradually shut off, and the speed of the 
engine is regulated with great accuracy. The frame of the 
engine is in one casting, the feet at the bottom being spread out, 
and the top forming a hollow tube in which are placed the 
motion bars. These bars are provided with liners and are 
adjustable. Steam is taken from a branch on the safety 
valve, which is placed on the crown of the boiler. The 
advantages claimed for the wrought iron tank are that the 
plates being thinner than in cast iron the water becomes hotter, 
and the tank is not liable to fracture from expansion or contrac- 
tion, which is so often the case with cast iron tanks. 

Messrs. P. and H. Gibbons, of Wantage, exhibit one of the 
first of their newly designed horizontal engines combined with a 
vertical boiler on a single bed-plate. The girder frame of the 
engine is of a new form towards the crankshaft, and is better in 
appearance than the illustration, page 391, would convey. The 
parts are strong and simple, and the cross-head, which is of 
malleable iron, is fitted with wearing slippers, which are set out 
by keys in preference to the more usual arrangement of screw 
stem and locking nuts. The pump, not shown by the illustra- 
tion, is worked by the slide valve eccentric. The plunger forms 
a good guide for the rod, and is worked from the bottom end of 
the barrel by passing the rod through a gland therein. The 
governors are of the high speed and pseudo-parabolic class, as 
far as the suspension of its levers is concerned, though they 
belong to the elliptic class in the linking of the levers, and in 
the path through which the balls pass. They are very sensitive, 
and control the engine by a piston valve. The boiler is of the 
cross tube type, the tubes being inclined, and either rivetted or 
welded in as may be desired. The fire-box is made conical in 
form, so as to give more constant circulation. The safety valve 
forms the supply pipe connection, the stop valve being fitted in 
the governor stand. The design has been carefully considered, 
and the engine promises to do good service. 

Mr. E. Humphries, of Pershore, exhibits a well-designed 
3-horse power vertical engine and boiler on bed-plate. The 
Reading Ironworks Company, Messrs. Robey, Messrs. Marshall, 
Messrs. Nicholson, Messrs. Ruston, and Messrs. Turner of 
Ipswich, as well as several others, all exhibit Vertical engines so 
nearly of equal excellence that the only matter left to dictate a 
choice is the distance from the manufacturer's to the destination 
of the engine. 

Mr. E. 8. Hindley exhibits several vertical engines and other 
machines. One of the engines is mounted, with its boiler, on a 
bed-plate, which also carries a simple hoisting or winding gear. 
The drum of the latter is carried on an eccentrically mounted 
shaft, so that by throwing the hand lever, shown in the drawing, 
either to the right or left, the winding drum is put into gear by 
frictional contact of the wide flange of the drum and a pulley on 
the engine crank shaft. By moving the handle over in the other 
direction the drum flange presses against the brake-block in the 
front of the frame. When the handle is in mid position the 
drum is free. The engine is fitted with reversing gear, and the 
combination forms a most useful tool for a variety of purposes. 

Messrs. Hayward Tyler, and Co., exhibit a well-made vertical 
boiler of 8-horse power, combined with a horizontal engine, fitted 
with Rider's automatic expansion gear. The slide valves have 
circular faces, and the ports are placed angularly, so that the 
cut-off valve forms a triangle on a curvilinear plane. The 
governors are connected by a rack to a quadrant on the valve 
spindle, the partial revolution of which by the vertical movement 
of the governor spindle causes the valve to cover more or lesa of 
the ports in accordance with the work being done by the engine. 
The bed-plate of the engine and boiler forms a feed-water 
heater of considerable proporticns, and the whole is a 
good substantial job. The Rider hot-air engines of half and 
l-horse power, exhibited by the same firm, seem to promise 
to have a longer practical history than any air engine yet 
produced. The working parts are exceedingly simple, con- 
sisting as they do of merely two plunger pistons, and 
their connections to a crank shaft. Between the two 
cylinders in which these plungers work, is a box, containing a 
series of thin plates forming a regenerator, through which tke 
air passes and re-passes on its way between the cylinders. The 
cylinders are of about equal diameter, but the stroke of the 
hot-air piston is longer than that of the cold-air piston. There 
are no valves of any kind between the two cylinders, but the 
working of the engine is effected by the alternate heating and 
expansion of the air in one cylinder and its cooling in the other, 
the amount depending on the difference in the length and rela- 
tive positions of the cranks. The cold-air crank being at right 
angles with the working crank, the most of its compressing work 
is done on the fast cooling and contracting air just as it is 
reaching the bottom of its stroke, and when the other crank is 
at half stroke. The power of the engine is thus somewhat more 
than the effective difference between the work of the short and of 
the long crank. The engines promise to be very useful to those 
requiring small powers, and one of the half-horse engines has now 
been at work for several months, lifting 338 gallons of water to 
a height of 97ft., through 1}in. pipes, to a distance of about 450 
yards, the consumption of coke being about 5 1b. per hour. 
Amongst other exhibits the same firm showed a model of one of 
the universal direct-acting steam pumps of large size, fitted with 
Cope and Maxwell’s self-regulating cataract valve gear. Messrs. 
Hayward and Co. have materially simplified this gear. 

Mr. F. W. Turner, of St. Albans, exhibits some of his new 
single and double cylinder double-acting and reversing vertical 
engines, particularly adapted to driving screw pleasure yachts. 
The engine is perfectly controlled or reversed by one handle, 
which moves a disc valve on the upper end of the piston, control- 
ling the steam admission to the ports, The whole of the 
machinery is encased, nothing but the governors—when they are 
applied—and ends of the crank shaft being visible. The 
steam pressure is constantly upon the lower side of the piston 
forming a trunk, and which is but half of the area of the upper 
part of the piston, and to which the steam from the latter 
¢ebausts, The larger engines are in all respects compound 








working, and we shall take early occasion to refer to them again. 
A large assortment of small hand pumps also are to be seen on 
the same stand, and it is evident that Mr. Turner has succeeded 
in competition in these articles with the American importations. 

Horizontal Engines.—In this class the Reading Ironworks 
Company are the principal exhibitors, their show comprising six 
horizontal engines, two of which are of 12-horse power, one being 
fitted with condenser. Amongst many other makers’ exhibits in 
this class a noticeable engine was that of Messrs. John Watts 
and Co., of Bristol. The engine is of 10-horse power, is especi- 
ally designed for high speeds, and is fitted with variable expan- 
sion gear. The engine is first-class in design and workmanship. 

Thrashing Machines.—Reference to this class of exhibits can 
merely be made for the purpose of recording the gradual removal 
of the prejudice against the self-feeding apparatus as attached 
to thrashing machines. Messrs. Robey and Messrs. Marshall each 
exhibit safety self-feeder attachments, which are capable of per- 
forming their work, but in which some improvements will pro- 
bably be made by the manufacturers at an early date. In the 
first-mentioned machine the arrangement by which the feed 
gear is thrown out of work in the event of a man falling on the 
feed board is very efficient, and in the second machine, the 
mechanism by which the sheaf is shaken and separated, and 
passed into the drum in any desired quantity, leaves nothing to 
be desired. All the well-known manufacturers of thrashing 
machinery are represented in this class, but no point of novelty 
demanding special notice is to be found in any. 

Reaping and Mowing Machines.—No less than twenty-four 
makers of these machines are represented by their manufactures, 
which probably better illustrations of the variety of mechanical 
combinations which may, when necessary, be brought out to 
effect the same object. There are no machines exhibited with 
which any feat hitherto unattempted by mechanism is to be 
accomplished ; but there are to be seen several improvements in 
matters of detail, most of which, however, were exhibited at the 
Islington show last December. Mr. W. A. Wood exhibits the 
only reaper with an attached binder, but though this has been 
largely used in America, it does not meet with such favour in 
this country, a very serious objection being the use of wire as 
the binding material. It seems very probable that one or more 
machines with string binders will be exhibited at the coming 
Liverpool show of the Royal Agricultural Society. 

Messrs. Burgess and Key exhibit some slight modifications in 
detail in their very ingenious rake controlling mechanism, by 
which, with one handle, the rider may instantly set the rakes to 
work in any desired order, or to stop altogether at corners, &c, 
Messrs. Howard, Hornsby, Harrison, and McGregor, Picksley 
Sims and Co., Messrs. Samuelson and Co., and W. A. Wood, also 
exhibit machines which accomplish the same end, but not with 
so little trouble to the driver, it being necessary with most of 
them, in the case of a length of very light crop for instance, 
that the driver should control the third rake by a motion of 
either hand or foot at every revolution of the rake shaft. 
Messrs. Burgess and Key and Messrs. Samuelson have each a 
new finger to their machines, the latter being made of wrought 
iron and steel, the latter forming the edges against which the 
knives cut. The cross-piece over which the knife bar slides is 
formed from a piece of bar iron welded across the root of the 
finger, so that the grain of the iron is in the direction of the 
length of the cross-piece. The fingers are forged by means of 





stamping apparatus, and the slot through which the knives pass | 


is cut with a saw while hot. 

These fingers are shown in plan and elevation by Figs. 1 and 2, 
page 391,and the method of forging them isshown by Figs. 3 and 4. 
A piece of wrought iron D* is brought toa suitableform, the pieces 
of steel D “stuck ’’ on, and the cross-piece of iron E fixed between 
the upper and lower parts of D*. 
the whole, and the finger forged by placing it in a die of the 
proper form, into which it is moulded by a stamping hammer or 
press. The slot through which the knives pass are afterwards 
cut as we have stated by a circular saw, The cutting edges of 
the slot are thus coated with a veneer of steel which is hardened, 
and the cross-piece e being wrought iron, remains tough and so 
avoids a source of frequent breakage. 

Mr. W. A. Wood exhibits self-raker reapers, the platforms of 
which turn up for travelling, it being necessary only to remove 
and refix the bolts holding the off platform wheel to remove one 
rake and fix a hook. 

Horse Rakes.—Messrs. Nicholson show a new rake designed to 
compete with the American light rake, with round steel teeth. 
The frame is of their usual pattern, the axle being firmly trussed 
and very light, the teeth are of light flat section, and the rake 
weighs about 5} cwt., and is sold at the same price as the Ameri- 
can rake, which has in some respecta proved inefficient, the teeth 
sometimes jumping over a clod. 

Messrs. Howard exhibit a new rake with 4ft. 8in. wheels, the 
teeth being suspended beneath the axle from a cross bar in the 
ordinary way, and also by a very simple controlling hook round 
the axle itself. The same firm also exhibits an improved form 
of the American rake with round steel teeth, fitted with self- 
acting delivery gear, and mounted on iron wheels. Each pair of 
teeth is coupled, so that the liability of the teeth to jump over a 
clod is greatly lessened. 

The Reading Ironworks Company exhibit one of their “lock ” 
rakes, fitted with steel teeth of I section and made taper for 
their whole length, from the support to the point. The tooth 
thus made is light and strong. 

Ploughs.— Messrs. Howard have a form of wheel fastening 
which is new to their stand, but is a revival, with some improve- 
ment, of a form of screw adjustment, which though good has 
been but little used during the past few years. 

Various.—The Reading Ironworks Company exhibit several 
sizes of a new form of light wrought iron shafting pulley, as 
shown in the illustrations, page 391, the main advantages of which 
are that, though not really in two parts, the rim is open at one 
place, and the boss is split through a diameter, so that the pulleys 
may be sprung over a shaft and fixed by the bolts which draw 
the two parts of the boss together, in a few minutes, the rim 
being also connected by small bolts. The pulley is very light, 
and the construction offers several advantages, especially for 
renewals or additions to existing shafting. 

Messrs. Brown and May exhibit a very useful hoisting attach- 
ment to the smoke-box of an 8-horse power engine. This is an 
arrangement especially useful to builders and contractors, as the 
engine, while driving a mortar mill, can at the same time 

used to raise the building material, or for any hoisting 
or hauling purposes, The winding drum (see page 391) may be 
set in or out of gear, or allowed to run loose, either by the con- 
trolling lever against the fire-box, or by means of a cord 
attached thereto and carried up to the platform, to which the 
material is being hoisted. The drum is driven by grooved fric- 
tional gearing, a countershaft carrying the grooved pinion B being 
driven from the crank shaft by a flat link chain and pinion. Con- 
tact between the frictional gearing is made by pressing a ridged 
roller C between the wheel D on the drum and the pinion B on the 
countershaft. The flat piece shown over the contact ridged roller 
C is a cover to keep out dirt, It will be seen that the brake is 


A “beat” is then taken upon | 





applied simultaneously with the release of the frictional if 
desired, or both brake and gear may be free by holding the lever 
in about its mid position, 

There are in the show several machines of interest which must 
be considered under the above head, but which we must reserve 
for another week. 








PROTHEROE’S MOORING ANCHORS. 

WE are pleased to call the attention of our readers to a new 
kind of anchor patented by Mr. Protheroe, C.E., F.R.G.S., for 
affording a permanent anchorage for mooring buoys, the advan- 
tage of which over the screw pile now in general use will be 
readily understood. The form of this auchor is somewhat 
similar to an inverted mushroom, and the novelty of the 
invention consists in the application of hydraulic force to 
sink it to the required depth in the bed of the river or harbour, 
It will be better understood by referring to the illustrations here 
shown, Fig. 1 is the elevation of the anchor, Fig. 2 being a 


wnt er 
section of the same. A is the body of the anchor of cast iron ; 
B, a removable tube of certain diameter to carry a stream of 
water pumped from above by means of a flexible hose, through 
an aperture in the bottom of the anchor; C C is a shank of 
wrought iron. The mode of proceeding to fix an anchor of this 
description in the river or harbour bed is as follows :—The 
anchor is first lowered by its chain, with the water hose and 
tube B connected. As soon as it rests upon the bed a stream of 
water is forced through by a pump to “ quicken” the stratum 
beneath, thereby allowing the anchor to descend quickly to any 
required depth. After which the tube and hose are detached by 
simply withdrawing a toggle. The bed then immediately 
commences to solidify above t anchor, making its removal by 





force very difficult. Should, however, it be found neces- 
sary at any future time to remove the anchor for the purpose 
of examining the state of the mooring, it may be recovered 
by the same means that were employed to lay it; thus, the 
mooring cable would be hove tight by the vessel above, and the 
tube and hose attached to it by two guiding rings, which would 
conduct them by its own weight to the bed of the river and 
directly above the anchor. Water would then be pumped down 
to quicken the stratum and enable the tube to sink, until, 
guided by the chain, it reached the anchor, the stratum above 
which being then sufficiently quickened by the force of the 
water would permit of the withdrawal of the anchor with 
facility. The shape of this anchor of course permits of con- 
siderable modification to suit the strata through which it is 
required to be lowered. The following will give an idea of the 
small weight of metal required in an anchor of this description 
to withstand the strain of various heavy cables :—Weight of 
anchor for a mooring’ chain l4in. diameter, about 44 cwt.; 
weight of anchor for a mooring chain 3in. diameter, about 
74 cwt. . 

Having so far briefly explained the nature of this invention, 
it is only necessary to add that the cost of laying an anchor of 
this description would, it is claimed, be far less than that of any 
other plan hitherto adopted, as may be seen by the reduc- 
tion of plant, labour, and time, as compared with expense of 
laying the screw pile, which cannot be removed for the purpose 
of examination after having been once fixed, and in very deep 
water cannot be laid at all, while there is no reasonable limit to 
the depth to which these anchors can descend, 








A New GuNPOWDER.—When a grain of gunpowder is fired in tha 
gun, the first gas that is evolved starts the projectile ; and as the 
latter travels, the combustion area of the powder is constantly 
augmented until, by the time the flame reaches the interior of the 
grain, the smal] remainder of the same is incompetent to evolve by 
its combustion gas enough to compensate for the increased area 
over which it must act. Hence that nucleus of the grain serves no 
useful purpose, and certainly affords no acceleration to the shot : 
but in the new “‘ compensating” powder, which Captain Charles 
A.L. Totten, U.S.A., has devised, this nucleus is made to render 
ar .ccelerating force through being formed of gun-cotton, which, 
exp.oding in an increased area, exerts little strain on the gun, and 
checks the tendency of the gas to lose its tension, thus compensating 
for the increasing space in rear of the projectile. Not only does 
the inventor claim for this compound explosive high impulsive 
power, but he states that the waste of large grained powder, which 
is blown out of the gun with the grain still burning, often reaches 
60 per cent. of the charge, and that this is saved by the addition of 
the gun-cotton nucleus. In general, he affirms that the combined 
gun-cotton and powder is lighter, and four and a-half times more 
effective, charge for charge, than gunpowder. If this can be substan- 
tiated by experiment, there can be little question but that the new 
explosive will be of the greatest value in modern Jarge artillery, in 
which gunpowder has been proved too weak to project the immense 
shot and shell with proper effective velocity. Captain Totten 
finds, by test, that no chemical change attributable to the mutual 
action of gunpowder and gun-cotton occurs in his powder. The 
gun-cotton nucleus is spherical, and half an inch in diameter, the 
powder envelope raising the diameter to one inch. No special 
machinery has yet been invented for its manufacture.—Scientifio 
American 
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RAILWAY MATTERS. 


THE Tlyn Valley Railway, an extension from Dunmanway to 
Skibbereen, will be opened for traffic on the 2nd of July. The 
opening of this line will develope a very important district. 

Tue first bogie engine ever made in Australia was recently 
erected in the Williamstown shops, for the Victoria Railways, 
under steam, and made a trial trip between Williamstown and 
Melbourne, running the distance in very quick time. The engine 
was found to work quite up to the expectations formed. 

WHEN the Reading, U.S., engine-drivers made their demand for 
an addition of twenty per cent. to their pay the company was 
paying the following rates of wages, the present rate :—To coal 
train drivers, from 2°65dols. to 2°97 dols. per day, according to 
length of time in the service of the company; to through goods 
train drivers, 2°97 dols. per day; to passenger train drivers, 
2°75 dols. per day ; to firemen on coal trains, 1°85 dols. to 1°98 dols. 

r day ; to conductors on coal trains, 1°85 dols. to 1°98 dols. per 
vee to brakemen on coal trains, 1°67 dols. to 185 dols, per day ; 
to signalmen on coal trains, 1°85 dols, to1‘98dols, The dollar may 

taken as worta four shillings. 

Arrer delay ef upwards of twelve years, and many futile 
attempts, there seems now some chance of attaining the comple- 
tion of the Teign Valley Railway, Workmen are employed at it 
in gangs along the line, and the work is going forward under the 
direct superintendence of Mr. Walker. the contractor, and Mr. H. 
H. B. St. John, the resident engineer. Persons living in the 
district look forward anxiously to the railway bridge being finished 
at Chudleigh Bridge, where the turnpike road has been contracted 
to half its proper size since the last operations were suspended. It 
is hoped that the line may be opened before Christmas as far ag 
Teigh House, Christow, which is to be the terminus for the time. 

Ar the ordinary half-yearly general meeting of the Plymouth 
atid Dartmouth Railway Company held on Monday, it was stated 
that the directors during the past year had been engaged in con- 
structing the branch line to connéct the quays at Cattledown with 
the South-Western goods station at Plymouth, and considerable 
progress had been made by the contractors with these works, The 
directors anticipated that when these were finished a very large 
traffic would be sent over the line, as over 100,000 tons of heavy 
goods were landed or sent away from these quays and the works 
adjoining. The construction of the breakwater at Mount Batten 
immediately opposite these quays would render this part of the 
port of Plymouth available in all weathers for the shipment of 
goods and would greatly increase the traffic. 


THE length of the railways in operation in the United States, Jan. 
1, 1877, was :-—Miles : Alabama, 1722; Arkansas, 787; California, 
1854; Colorado, 950; Connecticut, 925; Dakota, 290; Delaware, 285 ; 
Florida, 484 ; Georgia, 2308 ; Illinois, 6980 ; Indiana, 4072; Indian 
Territory, 281; Iowa, 3937; Kansas, 3226; Kentucky, 1464; 
Louisiana, 539; Maine, 987; Maryland, 1092; Massachusetts, 1825; 
Michigan, 3437; Minnesota, 2024; Mississippi, 1028; Missouri, 
3016; Nebraska, 1181; Nevada, 714; New Hampshire, 942; New 
Jersey, 1594 ; New York, 5520; North Carolina, 1371; Ohio, 4680 ; 
Oregon, 251; Pennsylvania, 5896; Rhode Island, 182; South 
Carolina, 1352; Tennessee, 1638; Texas, 2072; Utah, 486; Ver- 
mont, 810; Virginia, 1648; Washington, 110; West Virginia, 576; 
Wisconsin, 2575; Wyoming, 459; Alaska, Arizona, Idaho, Mon- 
tana, and New Mexico, no returns, Total, 76,640. 

Tue Ascot and Aldershot Railway, which is being constructed 
by the South Western Railway Company, is gradually approaching 
completion. At Ascot Junction the works are in a very forward 
condition, and the new station will be opened for the first time 
upon the occasion of the races next month. The total length of 
the new railway, which is a single line with loop sidings at the 
stations, is about twelve miles, and the principal cost £69,000, there 
being a second contract. The works are being constructed under 
the supervision of Mr. W. Jacomb, chief resident engineer of the 
South Western Railway, the contractor being Mr. James Taylor, 
of 16, Westminster Palace Chambers. Every exertion is being 
made to complete the line this autumn. The new railway will 
afford a direct route from Aldershot and the up main line of the 
South Western Railway to Ascot, and thence to London, Staines, 
Richmond, and Waterloo. The works at Ascot Junction will also 
provide greater space for the enormous traffic during the race 
week, 

THE new tunnel of the Delaware, Lackawanna and Western 
Railroad Company, through Bergen hill, near New York, which 
was formally opened May 12th, is, says the Railway Age, another 
monument, and a costly one, of what enterprise and capital can 
do, The company hitherto have used the tunnel of the Erie road, 
but in order to escape the inconvenience and danger attending the 
movement of the vast traflic of two great roads through the same 
subterranean passage, and also to shorten a little the approach to 
the city, this great work was undertaken four years ago. Its 
length is 4,280ft., and it has cost 2,860,000 dols. Had it not been 
commenced in prosperous times it is doubtful whether this great 
outlay would have been made for some years, although there is no 
question of its utility. Besides its chief advantage of safely 
accommodating the business of the road, it shortens the distance 
between New York and Hoboken about two-thirds of a mile, and 
saves from ten to fifteen minutes, which is something of an item 
to suburban residents, The difficulty and danger attending the 
work are indicated by the statement that thirteen men were killed 
in the tunnel during its construction. 

On the 5th of September last the Southern Pacific Railway was 
opened to Indian Wells, in the sandy desert of Southern Cali- 
fornia, 600 miles from San Francisco. Since then the work has 
been pushed steadily southward, across a sterile and unpeopled 
waste, and on the 27th of April the first through train arrived at 
Fort Yuma, on the Colorado river, 115 miles beyond the stopping 
se of seven months ago, and 715 miles from San Francisco, 

ere the locomotive stands at the boundary line of three impor- 
tant geographical divisions—California on the north and west, 
Mexico on the south, and Arizona on the east. From here the 
line, pushing almost due east, will meet the Texas and Pacific, 
whose main line is already built 250 miles westward. A stretch 
of over a thousand miles in Arizona, New Mexico, and Texas, much 
of it rugged and sterile, and all of it almost entirely uninhabited, 
now lies between the two ends of the southern transcontinental 
railway, and while the line will doubtl e pleted, it must 
necessarily be some years hence. According to the Railway Age, 
the Southern Pacific Company will soon cross the Colorado, and 
push forward. How soon the Texas and Pacific takeg up the line 
of march again will doubtless depend somewhat on the action 
which Congress may take in regard to the southern route. 

For the year ending with April, 1877, the record of railway 
accidents in the United States is as follows :— 





Number of Accidents. Killed. Injured, 
May ‘ Tate Ce ayy eee «| 
June . 52 19 in. 
July. ‘ 7 17 . 69 
August... .. .. 7 «- 22 i 
September .. .. 106 ae | | . 133 
October... .. : 103 we « 1S 
November .. .. 96 -- 2 . 135 
December ‘ 88 .. 94 141 
January ‘ 147 io: 148 
February . 56 “ 5 4l 
March ‘ 58 «9 81 
69 ~. WB 34 
Total 996 -. 806 -. 1112 

The averages per day for the month were 2°30 accidents, 0°43 

killed and 1°13 injured; for the year they were 2°73 accidents, 


0°84 killed and 3°05 injured. The average casualties per accident 
were for the month 0°188 killed and 0°493 injured ; for the year, 
0°307 killed and 1‘116injured. The yearly averages were largely 


NOTES AND MEMORANDA. 


THE Astronomer Royal states that the accuracy of chronometers 
continues to improve, but very slowly, and not uniformly. The 
‘trial number,” exhibiting the errors of the chronometers on the 
1876 trial, is lower than that of any year except 1873. Have we 
reached the limit of perfection in mechanical timekeepers ? 


WHENEVER the water in a boiler becomes dangerously low, the 

ttendant should i diately draw the fire and allow the boiler 
to cool. He should not admit any cold water to the boiler or 
attempt to raise the safety valve, as this is a dangerous proceeding. 
It lessens the pressure by allowing the steam to escape from the 
boiler, and thus permits the water to rise and come in contact with 
the overheated iron, Probably many explosions have been caused 
in this way. . 
From the most recent statistical researches, summarised in the 
handbook of Chassagne and Desbrouses, the consolatory conclusion 
results that battles have not become more murderous, despite the 
improvements in fire-arms, Those of 1870 were less so than the 
great battles of the First Empire, such as the battles of Moskowa 
and Leipsic. In the Crimea the number of the killed was 1 in 33 
of the effective force, in Italy lin 45, in the war of 1870, 1 ir 53. 
The number wounded is almost uniformly 1 in 7. 


Ararecent meeting of the Royal Society of Edinburgh reports 
were read from four lighthouse keepers on the west coast of 
Scotland, detailing their experiences of earthauake shocks on the 
11th of March and the 23rd of April. The keeper of the Pladda 
lighthouse says the tower by his dwelling-house shook very much ; 
the Lismore keeper reported that everything in his lighthouse 
shook at an alarming rate and awoke all the inmates, Mr. Steven- 
son, C.E,, said these observations were valuable because of their 
trustworthiness, 

STOLBA has invented a method of depositing a thin film of tin 
upon perfectly clean iron, brass, or copper utensils when cold, A 
solution uf protochloride of tin, containing 5 to 10 per cent., has 
added to it as much pulverised cream of tartar as will go on the 
point of a knife. The object to be tinned is moistened with this 
solution and then rubbed hard with zinc powder. The tinning 
appears at once. Tin is also employed as a lining for lead pipes 
for conveying drinking water, although not so generally as might 
be desired, for, unlike lead, tin neither dissolves in nor poisons the 
water. 

THE automatic drop of the Greenwich time-ball has failed only 
on seven days last year, when the ball was not raised on account 
of high wind, and on three days from accident. The Deal time- 
ball failed on six days from high wind, and on fifteen days from error 
in the telegraphic connection; on six days the assistance of the 
attendant was required—on account of the feebleness of the 








MISCELLANEA. 


IN France, the newspapers Journal des Mines and Le Charbon 
have each established assay offices, where subscribers to the papers, 
fer a small fee, can have analyses of all kinds made for them. 

Two paddle-wheel steamers, which, with their machinery, 
weighed 800 tons, have been carried by rail in twenty days across 
the American continent from New York to San. Francisco, and are 
to run on the bay of the latter place so soon as put together. 

In reply to Sir Henry Jackson on Monday night in the House 
of Commons, the Attorney-General stated that it was the intention 
of the Government to use all efforts to pass the Patents for 
Invention Bill, and expressed a hope that they would be successful, 

Tue torpedo boat Midge was sold at auction at the navy yard, 
Brooklyn, May 5th. The Midge, which is a cigar-shaped vessel, 
45ft. long, brought but 250 dols. She was built by the Confede- 
rates, and when first launched went to the bottom with a crew of 
six men on board. 

Mr. Wiiu1aAm H. Stem, who has held the responsible position 
of chief engineer at Portsmouth dockyard since the 12th of 
October, 1872, was on Monday placed on balf-pay at his own 
request. He is temporarily succeeded by Mr. J. Bannister, the 
engineer-assistant to surveyor of dockyards at the Admiralty, 
until his successor has been appointed. 

A REMARKABLE example of rapidity in deep boring has recently ; 
been furnished by the first bore hole put down by a company formed 
to search for coal in Switzerland. A depth of 1422ft. was reached : 
in two months, including the re-boring of the upper 640ft. from , 
$4in. to Tin. in diameter. The work was done, including all delays, 
at a rate of over 1000ft. per month, the highest speed being nearly 
77ft. in twenty-four hours. The results obtained were negative, 
the section showing about 1200ft. of Permian strata resting upon 
old crystalline rocks ; but the trial is only the first of a series, 


A TELEGRAM from Hong Kong announces the recent arrival 
there, all well, of the gunboats Gamma and Delta, lately con- 
structed by Sir W. G. Armstrong and Co. for the Chinese Govern- 
ment. It willbe remembered that they sailed with their extraordi- 
nary armament of 38-ton guns and smaller guns, ready for action 
at any moment, The logs and reports of their voyage, which have 
been received from each port as far as Galle, show it to have been 
a safe, speedy, and comfortable one. Thus, it would appear, that 
boats of this description can take and keep the sea for the longest 
ocean voyages under service conditions. 


On April 19th, a mass of iron ore, reaching to a height of 170ft. 
from the base and perforated with three large arches, was blown 
to fragments. It was situated in the famous ‘‘21 Mine” of the 
Port Henry Iron Ore Company, Essex County, N.Y. The mine 










































current—to work the relay by which the dropping current is 
created. The Westminster clock, from some neglect of the agent 
of the chronometer-maker, has not fully maintained its character ; 
it has sometimes been more than three seconds in error. 


About thirty years ago R. Hermann announced the discovery of 
a new metal, ilmenium, accompanying tantalum and niobium in 
various minerals, and closely allied to them in its general characters. 
Several years later he relinquished his claims to the discovery, in 
consequence of researches by Marignac in the same field leading to 


February number of Kolbe's Journal fiir praktische Chemie, he not 
only brings forward results tending to establish the individual 
character of ilmenium, but describes a new metal, neptunium, be- 
longing to the same group, and occurring in tantalite from Haddam, 
Connecticut. The mineral was found to consist of equal portions 
of columbite (R O Me,O;) and ferroilmenite RO 2 Me O. 
In the year 1824 M. Woéhler made the observation that palla- 
dium, whether in the form of sponge or of polished sheet, has the 
property of becoming sooty in a spirit flame, and gradually coated 
with a thick layer of carbon. A piece of spongy palladium will 
thus be enlarged to several times its original volume. The same 
———— occurs if the metal is made to glow in a coal-gas 
ame, 
fine skeleton of palladium, which is then found to be penetrated 
with the carbon and quite brittle. By more recent experiments 
M. Wohler convinced himself that the phenomenon is not due to 
a special affinity of palladium for carbon. He is rather of opinion 
that the strong absorption power of this metal for hydrogen is the 
reason why ethylene gas and the gases of the spirit flame, which 


the influence of this metal, as the experiments show, with sepa- 
ration of carbon, 


smaller diurnal tide. 


above the average. 
above 90 deg., the highest being 94°0 deg., on July 17. 


miles, being 13 miles greater than the average. 


average. 
the least was 49 miles on January 11. 


stream tin. 
radiated fibrous structure, hence called wood tin. 


discoverers, 


or later uncovered, 


every branch of literature. 





increased by the Ashtabula accident in December, 


purchase, and it is much to be hoped that they may succeed, 


entirely different results; Later investigations have, however, | 
strengthened his belief in the existence of ilmenium, and in the | 


If the deposited carbon be burnt, there remains always a | 


themselves are not absorbed by palladium, are decomposed under | 


THE Astronomer Royal states in his report, just issued, that the | 
computation of the photographic records of the barometer from 
1854 to 1873 has so far advanced that he can assert positively that 
there is no trace of lunar tide in the atmosphere ; but that there 
is a strongly marked semidiurnal solar tide, accompanied with a 
He is at present engaged in comparing the 
barometrical measures with the directions of the wind. The mean 
temperature of the year 1876 was 5071 deg., being 07 deg. above 
the average of the preceding thirty-five years; the months of 
greatest deviation were May, July, and December, their tempera- 
tures being respectively 35 deg. below, 3°7 deg. above, and 4'0 deg. 
The absolute temperature was seven times | 
The lowest | 
was 17°4 on January 8, The mean daily motion of the air was 291 
In February and 
March the movements were 54 miles and 113 miles above the 
The greatest day’s motion was 869 miles on March 15 ; 


LIKE gold, tin ore is found only in association with very ancient 
rocks, and, so far, as has yet been ascertained, has only been 
detected in veins traversing granite, gneiss, mica, and other slates. 
It resembles gold furthermore in the fact that it is generally found 
amongst the detritus of ancient river beds, whence the name of 
It occurs often in reniform shapes, and having a 
In the United 
States, up to the present time, no considerable deposit of tin ore 
has been found, the repeated assertions of remarkable discoveries 
to the contrary notwithstanding. A few small crystals have been 
found, according to the Polytechnic Review, at Chesterfield 
and Gosben, Mass., at Lynn and Jackson, N.H., in the gold mines 
of Virginia, in Missouri, and elsewhere, but all have been of such 
trifling extent as to entirely disappoint the expectations of the 
It is highly probable that, at some time or other, tin 
deposits of considerable magnitude may be discovered in this 
country, for it is fair to presume that in a country that has shown 
such enormous mineral wealth and such varied geological features 
as ours, deposits of tin in paying quantities will likewise be sooner 


THE trustees of the British Museum are in treaty, says the 
Athenccum, for the purchase of a copy of the largest book in the 
world. Towards the close of the seventeenth century the reigning 
Emperor of China appointed an Imperial Commission to reprint in 
one vast collection all native works of interest and importance in 
In the beginning of the following 
century the Commissioners completed their labours, and were able 
to lay before the Emperor a very palpable proof of their diligence 
in the shape of a compilation consisting of 6109 volumes, entitled 
‘* Kin ting koo kin too shoo tseih ching,” or ‘* An Illustrated Im- 
perial Collection of Ancient and Modern Literature.” Only asmall 
edition was printed off in the first instance, and before long the 
greater part of the copper types which had been cast for the under- 
taking were purloined by untrustworthy officials, and the remainder 
were melted down and coined into cash. The trustees of the British 
Museum, having become aware that one copy has lately been 
offered for sale at Pekin, have entered into negotiations for its 


had been dug to a depth of 300ft. and a diameter of 600ft., in the 
centre of which stood the mass to be broken up, which contained 
nearly 80,000 tons of the finest iron ore. In the pillars which 
formed the arches, 100 holes were drilled horizontally, of 3in. 
diameter, some of them being 40ft. deep. The holes were com- 
pletely filled with vigorite, a new explosive ; and the charges were 
fired by electricity, in two blasts. The first was completely suc- 
cessful, but it somewhat marred the effect of the seeond by break- 
ing some of the electric wires ; 40,000 tons of ore were thrown 
down, and will be removed before the remaining charges of the 
second blast will be fired. 


| THE entries of implements for the Royal Agricultural Society’s 

| Show at Liverpool, which is arranged to be held from the 11th to 

| the 16th of July, even exceed the entries of last year for the Bir- 
mingham exhibition, which was the largest that had then been 

| 

| 


















































































held by the society. At Birmingham 393 exhibitors of implements 
showed their productions in 420 stands, and at Liverpool there 
will be 395 exhibitors and 428 stands. The extent of ground 
occupied by these stands in each year is as follows ;—At Birming- 
ham there were 11,304 running feet, 20ft. wide, of ordinary shed- 
ding, 886ft. in the seed and model department, and 2492ft. of 
machinery in motion sheds, making a total of 14,682ft. At Liver- 
pool there will be 12,235ft. of ordinary shedding, 880ft. of seeds 
and models, and 2733ft. of machinery in motion, making a total 
of 15,848ft., and an increase of 8 per cent. over the Birmingham 
exhibition of implements. The showyard covers nearly 70 acres of 
land at Newsham-park. 


In the return of the annual accounts of the several manufac- 
turing establishments under the War-oftice just presented to Par- 
liament, there are some interesting particulars as to the cost of 
the heavy muzzle-loading rifled ordnance of the present day. 
Thus the 80-ton gun, prepared with a calibre of 14}in., cost £6491 
| for material, £2093 for labour, and £1091 for indirect expenditure, 

making a total of £9675, subject to further augmentation, until 

the ultimate cost appears as £10,913. Under the head of the Royal 

Carriage Department, is an entry of a ‘‘ truck for proof of heavy 

guns,” made for the gun factories, and costing in all £1593. This, 

in all probability, is the large 12-wheeled proof carriage on which 
the 80-ton gun has hitherio been fired. Proceeding with the 
account of the guns, we find that during the year 1875-76, as many 
as twenty-one 12}in. 38-ton guns were made, costing altogether 
£78,169, or £3719 each. Two llin. 25-ton guns cost £4718, or 
£2359 each ; thirteen 10in. 18-ton guns cost £18,688, or £1437 
each. These Jast throw a projectile of 400]b., the lin. 25-ton 
guns a projectile of 535 1b., and the 38-ton guns a projectile of 800 lb., 
while the monster 80-ton gun has a projectile weighing 1700 lb., 
or fully three-quarters of a ton. Taking the guns of all sizes, 
down to a 7-pounder of 1501b., the entire number made in the 
year was 527. The expenditure for material was £100,637, and 
for labour £38,500, with an indirect expenditure of £19,794, 
making a total of £158,931. Balance-sheet No. 2 raises this 
| amount still further, so as to make upasum of £179,264. The 
increased expense consequent on the manufacture of larger guns 
is shown by the price per ton, which is £80 for a gun of 18 tons, 
£94 for a gun of 25 tons ; £98 for a gun of 38 tons, and £136 fora 
gun of 80 tons. 


THE half-yearly general meeting of the Peninsular and Oriental 
Steam Navigation Company was held on Tuesday. The chairman 
expressed his pleasure at being able to report that their fleet con- 
tinued highly efficient. There had been no ‘* breaks down” in the 
machinery or other mishaps to contend with. Since their last 
meeting they had ordered a new ship, which had been named the 
Kaiser-i-Hind, the title assumed by the Queen as Empress of 
India. Several eminent firms tendered for her construction, and 
ultimately this task was allotted to the well-known house of 
Messrs. Caird and Co. She would be fitted with the newest 
improvements in steam machinery, and be the largest ship ever yet 
owned by the company. She would be 400ft. long, her tonnage 
would be 4200 tons, her engines would be 700-horse power, she 
would berth 200 passengers, and her speed was guaranteed to be 
at the measured mile not less than fifteen knots, which, he need 
scarcely remind them, was equal to eighteen statute miles per hour. 
She would carry 3000 tons cargo, and coals sufficient to propel her at 
her ordinary speed for fifteen consecutive days. In all respects 
she would be a ship designed for the purposes of commerce and 
peace; but there were other purposes which, if necessary, she 
would subserve. Admirably adapted, from the strength of her 
deck, to support the heavy armament recommended by the Chief 
Constructor of the navy in the pamphlet he had recently published, 
she would be available for the defence of our harbours and coasts, 
as well as for protecting our commerce on the ocean. The con- 
struction of the new ship had begun, and it was to be delivered 
within twelve months. An officer of the company was examining 
every article put into her. A number of inventions were con- 
stantly brought before the company, but the service which they 
had undertaken was not one in which experiments could be tried. 
Messrs. Caird were anxious to introduce every new improvement 
in the ship, which will, we have no doubt, realise the expecta- 
tions which the chairman of the company has formed concerning 
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CONTRACTS OPEN—LANDING STAGE AT SEACOMBE. 
MR, W. CARSON, M.LC.E, ENGINEER. 


(For specification sce page 399.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twizrmever, Bookseller. 

NEW YORK.—Tae Wittmer and Rogers News Company, 
81, Beekman-street, 











PUBLISHER'S NOTICE. 


*,* In order to render the series of working drawings of the Steam- 
ship Hudson, which we have already issued, more complete than 
it is at present, we have determined to publish two supplementary 
drawings showing details of her machinery. The first of these 
we issue this week; the second we shall give in an early 





impression, and 8o conclude an important and interesting addition 
to our Portfolio of Working Drawings. Every copy as issued 
by the Publisher contains this Supplement, and subscribers are 
requested to notify the fact should they not receive it, 











TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform corr that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be nied by a large envelope legibly directed by the 
writer to himaelf, but bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 





these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
geod faith. No notice whatever will be taken of anonymous 
communications. 


A. M.—We have failed to find anything novel in your system of warming 
railway carriages. An apparatus similar in all respects but details was 
used in France and America years ago. 

W. (Aberdeen).—J. A. Phillips’ “' Kecords of Mining and Meta!lurgy,” 
* The Quartz Operator's Handbook,” by P. M. Randall, and André’s work 
now beng published in parts. B. and F, N. Spon, Charing Cross. 

F. H.—You cannot have protection for an invention of the kind you specify 
except by letters patent. The Designs Act and the Trademarks Registration 
act will not help you. The former Act only applies literally to designs. 

X. Y.—Your plan could not be made to work. The propelling force would be 
due not to the pressure, but to the weight. of steam sent aft, which would, of 
course, be very trifling. To make the scheme a success, some means must be 
devised by which water can be driven aft instead of steam. 





MATCH BOXES. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers kindly give us the name of the patentee 
or makers of a machine adapted for cutting round wooden match and 
similar boxes from the solid? M. P. B. anv Co, 
«london, June 4th. 


DIAMOND TOOTHED SAWS. 
(To the Bditer of The Engineer.) 

Sirn,—Can any of your correspondents kindly inform me if there are 
aay of Emerson's patent diamond tooth saws for cutting stone, working 
in this country, and if so, with what success? It is an American 
invention. 

Glasgow, June 5th. 

HIGH-PRESSURE STEAM PACKING. 
(To the Bditor of The Engineer.) 

Sir,—As o'd subscribers to your paper, we take the liberty of inquiring 
if any correspondent can give us the name of the manufacturer of a 
high-pressure steam packing used for locomotives, and made of a mixture 
of glycerine and mineral—probably French chalk ? B. 

Liverpool, May 31st. — 

DOWNHAM MARKET BRIDGE. 
(To the Bditor of The Bagwnuer.) 

Str,—We observe in your last impression of Tue Enoineer a list of 
tenders for the supply and erection of Downham Bridge, and that our 
tender is stated to have been £3009, 

We beg to inform you that this is an error, as our tender for the supply 
and erection of the new bridge only—exclusive of certain masonry and 
other work—amounted to £3012, and with the masonry, &., would 
amount to more than the accepted tender. We believe Mr. Wood, of 
D.wnham, added to the amount of our tender the builder’s tender for 
the masonry, and we do not know the ultimate amount, but we appre- 
hend the error in Tae Exoineer is only a clerical one. 

It is important this should be corrected in your next impression, as 
you make it appear that a higher tender than ours was accepted, and this 
places us in an invidious position. Stacey, Davis, anp Co. 

Pheenix Foundry and Engineering Works, Derby, June 4th. 

— name of our firm was alse incorrectly rendered Stacy and 
avis. 





STONECUTTER. 





8UBSCRIPTIONS. 


Tae Enouveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly including doulienumber).. .. .. £0148. 6d. 
Yearly (including two dowble numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGIneaR is registered for transmission abroad. 

Cloth Cases for binding Tue Enuineer Volume, price 2s. 6d. each. 

The following Volumes of Tuk ENGINEER can be had, price 18s. each—Vols 
8, 5, 10, 14, 21, 24, 25, 26, 88, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 

following rates will receive Tak ENGINEER weekly and post-free. Sub- 

oe pe sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 


rates. 
Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Colum! British Guiana, Canada, Cape of Good Ho Denmark, t, 
France (Paris only), Germany, Gibraltar, India, Teal , Japan, Hg 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Po Roumania, Switzerland, . Turkey, 
United States, West Coast of Africa, West Indies, China via South: 
“"Bemitiance by Bill in London.—Austria, B Ayres, 

in —Aus! juenos Ceylon, Fran: 
and Algeria, Greece, Ionian Islands, Norway, Panama, a4 4 
Bi Spain, Sweden, £1 lés. Borneo, and Java, £2 5a, 
ADVERTISEMENTS. 


*s* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. Al 
single advertisements from the country must be accompanied by stamps in 
od Alternate advertisements will be inserted with alt practical re- 

rity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

Aovertisements cannot Be INseeTxD UNLESS DeLiverzD BEFORE Six o’CLOCK ON 

Tavurspay Evening i xace Wert. 

*.* Letters relating to advertisements and the ishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tae Enaineer, 168, Strand, 
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STRIKES AS COMMERCIAL SPECULATIONS. 

Tr has often been argued that the press is powerless 
when it comes to deal with trade disputes; and the histor 
of strikes and lock-outs strengthens the argument. Yet it 
is indisputable that in other matters the press exerts a 
very considerable influence on the course of public and 





. the strike would be tota 


private opinion ; and we have yet to learn that masters or 
men are unlike the rest of the world, and totally deaf to 
reasoning and arguments founded on facts. We do not 
hesitate, therefore, to call attention to some of the aspects 
of the shipwrights’ strike and lock-out on the Clyde; and 
we dare to hope that what we have to say on the subject 
may have some small influence on the parties now waging 
a disastrous civil war. We shall not weary our readers 
by handling at length all the politico-economical questions 
which may be raised in such a connection. We shall 
content ourselves with calling attention to a very few 
facts which the Clyde shipwrights appear to have completely 
overlooked. Some two months since the rivetters, ship- 
wrights, and some other dockyard hands demanded an in- 
crease of about 15 per cent. intheir wages. This was refused. 
The rivetters and others withdrew their demand, but the 
shipwrights were obstinate, and persevered. The masters 
would not give way, and the men struck. Soon after the 
principal shipbuilders met,and agreed on a general lock-out. 
‘This is now in force, and it is probable that in all about 
35,000 hands are at present without the means of earning 
a single meal. There is just now, at all events, no prospect 
of concession on the part of the masters, and the chances 
are a thousand to one that the men will have to give way. 
Into the details of the movement we need not enter, for 
they are quite apart from our present purpose, which is 
simply to put the cost of the strike clearly before the 
a 

Itis very commonly argued that labour is the working 
man’s capital, and that he has a right to use it or not as 
he pleases, and to obtain the highest possible price for it 
in the market. This we concede; but after all labour is 
not capital in the same sense that money is. Labour can- 
not be transmitted from man to man ; a father cannot 
leave his labour to his son. So to speak, labour is a 
non-transferable property, which can only be possessed 


by a single individual, with whom it dies. We are 
not speaking now of the results of labour, but 


simply of labour itself as a saleable commodity. Now, 
money, on the contrary, is transferable, and in a sense 
indestructible ; it is always capable of being used without 
much regard to the actions of others, by its rs. It 
may be employed to advantage or otherwise, but at all 
events it can always be utilised in some way in civilised 
countries. Other things being equal, the value to be 
obtained by a man from his labour depends entirely on 
the time during which he uses it. The maximum time is 
represented when an individual works every day and all 
day long. If, during any part of his life he is idle, that 
represents a dead loss to the individual, because an hour 
once wasted can never be regained. Time is always pass- 
ing and cannot be recalled. The quantity of time 
allowed to any man is a fixed quantity. If he utilises it 
all, so much the better for him; if he does not, so much 
the worse. To apply this to a strike, let us suppose that 
the shipwrights on the Clyde remain idle for three months, 
then each man has lost the price which he would have 
obtained for three months’ labour ; he will be to the end 
of his days three months’ poorer than he would have been 
if he bad not struck, unless certain conditions are fulfilled 
subsequently, which, in practice, are seldom or never 
fulfilled ; and he is during the time that he is on 
strike totally divested of capital—that is to say, the 
capital which we call labour—and in this respect he is much 
worse off than his employer, who has not deprived himself 
of his capital, but has simply lost his profits on that 
capital. The workman lives from hand to mouth—that is 
to say, he has to dispose each week of as much of his capital 
as will suffice to provide him with the necessaries and com- 
forts of life. The moment he goes on strike he gives 
up that by which he lives, and, as we have said, 
the loss is rarely made up, unless the result of a 
three months’ strike is to lengthen a man’s labouring life 
by three months. These propositions are so far indis- 
putable that we believe it will be generally admitted that 
the shipwrights of Glasgow are now incurring a dead loss. 
Their argument, of course, is that if they win they will 
recover all their losses, and more. This is a fallacy, 
because, do what they may, it is certain that a smaller 
quantity of shipping will be built during the year on 
the Clyde than would have been built had they worked 
instead of striking; and in so far the Clyde district 
must be poorer, and there must be less money available 
for building ships. Apart from this, however, each man 
will have lost, say, three months’ wages. The precise 
sum paid weekly to the shipwrights is a matter of no im- 
portance to our argument; let us suppose that it was 30s. 
per week, which is probably not far from the average. 
Three months’ pay at this rate is £19 10s. The men 
turned out for an advance of 15 per cent. If they win, they 
will consequently each have earned at the end of three 
months £22 8s. 6d. instead of £19 10s. It appears, there- 
fore, that in pursuit of £2 18s. 6d. each man sacrifices his 
capital to the extent of £19 10s. This capital is, as we 
have shown, not invested, but absolutely lost, and totally 
incapable of making any return whatever. It appears to 
us that this is scarcely a desirable speculation. 

Let us suppose that at the end of three months the men 
are beaten, then each of them will have lost £19 10s. in 
wages alone, to say nothing of other losses incurred by bor- 
rowing money at heavy interest. They may say with 
propriety that, if they win, they will be repaid the £19 103. 
which they expended. This is true, under ‘certain con- 
ditions, which are that employment under the new terms 
will last a year and eight months ; for the gain due to the 
strike is but 19s. 6d. per month, so that twenty months must 
pass before the loss is made up. Now, we venture to ask 
na intelligent shipwright who may read this, if he really 
believes that his employment on the Clyde at the increased 
rate of pay is quite certain to last from June, 1877, to 
February, 1879. The men must know that their places at 
the incr wages, or at any wages, in the present day 
are not worth a month’s purchase. A turn of the tide of 
affairs in one direction might close all the shipyards on the 
Clyde for half a year, and a turn the other way might 
render the masters so —— to give increased wages that 

y unnecessary. But, in any 





case, it seems to us, and it will seem to any sensible 
and dispassionate man, that the investment of £19 10s. 
on the chance of obtaining 19s. 6d. a month for 
twenty months is the wildest form of gambling that 
was ever invented. We have not done yet, how- 
ever. It will be seen that, even if the engagement at 
the increased wages lasted a year and eight months, 
nothing would be gained. The workman would only have 
received again the money he had invested, while the whole 
strike district would have received little or nothing ; 
because, as we have shown, labour once lost cannot be got 
back again. In order to make the strike a profitable 
speculation, the men must go on earning the increased 
wages for which they strike for some time longer than 
twenty months. Even if their engagement last two years, 
then the whole result of the strike would be a nominal 
pemmnieny gain of £3 18s. Is it worth while to render a 
ousehold desolate, to starve one’s children, and to sell 
one’s furniture, for the chance of gaining £3 18s. at the end 
of two years?! 

We feel certain that working men do not, or will not, 
look upon strikes in this light. If they did, it would be 
impossible for them to resort without excessive provocation 
to so desperate an expedient. When men are already 
working at wages so low that any reduction will bring 
them to the starvation point, a strike becomes permissible 
if an attempt is made to make them accept lower wages 
without the most weighty reasons. But it is one thing to 
strike against a reduction, and quite another to strike for 
a rise. Certain questions of social policy may induce 
strikes, and even render them justifiable, but with these 
we have nothing at present to do. We assume that the 
strike on the Clyde is purely a commercial speculation, 
and as such we have dealt with it. It is one for which the 
ablest “ promoter” would not have obtained a shilling in the 
City in the palmiest days of limited companies. We can re- 
commend some of the notoriouscontinental lotteries to work- 
ing menas supplying at leastas good aninvestment. Finally, 
we may point out that the argument that the employer is 
as great a loser as the workman has nothing to do with 
the matter. If a master loses £10,000 or £15,000, so long 
as the money does not go to the men, they are none the 
better. But the men may rest assured that capitalists 
are as a rule very shrewd, and see very clearly the 
difference between good and bad investments ; and the 
consequence is that they will always go as far as they can 
to prevent a strike, the full value of which as a commercial 
speculation they perfeetly understand. 


HIGH PRESSURE ENGINES. a 
Or the delusions to which the mind of the inventor is 
liable few are more remarkable than the theory that by 
the use of steam of very great pressure, power can be 
obtained with maximum economy. The idea has an origin 
very similar to that of the perpetual motion myth. Both 
alike find their source in the inventor's want of per- 
ception of the influence of certain natural laws, well 
defined and perfectly understood by unprejudiced and 
experienced minds. The paper read by Mr. Perkins 
before the Institution of Mechanical Engineers affords 
ample evidence of the fact that once an intellect, however 
able, becomes possessed of a fixed idea, it is almost impos- 
sible to root it out. In the case of Mr. Perkins we find 
remarkable powers of invention devoted to the pursuit of 
an ignis fatuus, which has lured men from the paths of 
mechanical rectitude for well nigh a century, and the fact 
is, we think, greatly to be regretted, for Mr. Perkins could 
hardly have failed toassumea very prominent position among 
mechanical engineers had he but devoted his remarkable 
talents to a more worthy object. As it is, however, Mr. 
Perkins is a man whose voice carries weight, whose argu- 
ments are ingenious, and who is able to point to certain 
results of his work which are significant. The Govern- 
ment are disposed to give his inventions a trial on a large 
scale, and it is quite certain that he will not suffer his 
engines to be forgotten. Let us see, then, at what he aims, 
and how he proposes to attain the objects he has in view. 
On the 26th of March, 1877, Mr. Perkins read a paper 
before the United Service Institution, which was very 
much to the same effect as that which he read last week 
before the Institution of Mechanical Engineers. Intheformer 
he advocated the use of his engines and boilers for marine 
purposes on the ground, firstly, that a remarkable saving 
in fuel would thereby be effected ; and, secondly, that the 
wear and tear of boilers would become practically unknown, 
because the Perkins boiler, worked on the Perkins system, 
did not corrode, and could be depended on to work well 
for at least fifteen years. These are two remarkable 
ropositions. We shall consider them independently, 
coaen they have really only an indirect connection with 
each other. The first is based on the assumption that 
pat economy of fuel can be secured by the use of very 
igh-pressure steam and large measures of expansion; and 
to carry his views into practice Mr. Perkins has designed 
one of the most ingenious and beautiful steam engines 
ever produced. We may say at once that we are willing 
to admit that this engine renders the use of steam of 300 lb. 
pressure to the square inch, expanded thirty-two times, quite 
possible, on, at least, a moderate scale, If, therefore, 
Mr. Perkins’s theories are sound, there is nothing to prevent 
them from being put in practice, as far as land engines of, 
say, 150-horse power indicated are concerned, at all events. 
Whether he would be equally successful in the case of a 
marine engine of 4000-horse power is quite another ques- 
tion, on which we need for the moment express no opinion. 
The use of high-pressure steam with moderate ratios of 
expansion would be anything but economical. Thus, 
300 lb. steam expanded five times would have a terminal 
ressure of 601b., and it would never do to discharge this 
into the atmosphere ora condenser. On the other hand, it is 
evident that nothing is to be gained by the use of steam of 
a less absolute pressure than 5 1b. on the square inch. If, 
then, we work an engine with an initial pressure of 300 Ib. 
and a terminal pressure of 5 lb., it is clear that during its 
progress thro the engine it will be expanded sixty 
times; and we believe we are correct in saying that Mr. 


Perkins would like to see this range of expansion actually 
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used. In practice, however, he adheres to a terminal 
pressure of about 8 lb. and a 32-fold expansion, corre- 
sponding to an initial cylinder pressure of 256 Ib. on the 
square inch. How he works in this way will be gathered 
from the engravings which we publish on page 390. Now, 
the theoretical gain to be had from a 32-fold expan- 
sion is enormous, as compared with the results obtained 
from ordinary engines. The relative economy of two dif- 
ferent ratios of expansion may in theory be stated in terms 
of the hyp. logs. of the two ratios. That is to say, let 
one of two engines expand steam of any pressure five 
times, while the other expands it thirty times, then 
the latter will be more economical than the former 
in the proportion of 1+43°40 to 1+41°60, or, roughly, 
if one engine uses 2 |b. of coal per horse per hour, the other 
ought to do with a trifle over 1lb. If it could be shown 
that a result so excellent could be obtained in practice in 
this way, and in no other, then, indeed, it might be worth 
while to depart from all ordinary systems of constructing 
engines and adopt Mr. Perkins’s views in their most com- 
plete form. But we are completely at a loss to name a 
single instance in which Mr. Perkins has succeeded in 
obtaining anything at all like the remarkable results which 
in theory he ought to obtain, and the reason is simply that 
the theory is based on the erroneous assumption that steam 
is a perfect gas, and expands according to Marriott’s law, 
viz., that the pressure will vary inversely as the spaces 
occupied. The truth is, that steam, unless it is highly 
superheated and kept out of contact with water, is one of 
the most imperfect elastic fiuids known. It is in a condi- 
tion of unstable equilibrium, continually tending to con- 
dense on the slightest provocation, and therefore in any 
engine with a conducting cylinder we cannot resort to 
large measures of expansion without inducing great waste 
of steam by condensation. Nothing has been more cer- 
tainly proved by direct experiment than that, no matter 
how an engine is made, the range of profitable expan- 
sion lies somewhere between six and eight-fold. 
The truth of this propesition has been demonstrated 
over and over again. It is known to every shipowner 
and locomotive superintendent who has given the use of 
steam any serious thought; and against this teaching of 
practice can only be brought, as we have said, reasoning 
Vased on the unfounded assumption that steam is a perfect 
gas. The moment it is shown that this assumption is not 
true, anything supported by it must fall to the ground. 
Of course, if a cylinder and its appurtenances could be 
made of a non-conducting material, then, for reasons 
which we have often explained, great measures of expan- 
sion could be used with a reasonable prospect of economy. 
But so long as cylinders are constructed of metal like cast 
iron or steel, so long will the range of economical expan- 
sion be limited to the figures we have given above. As 
in the case of condensing engines it is useless to carry the 
terminal pressure below 8 1b. or 10 1b. absolute, it follows 
that as good results can be got with steam of 75 lb. to 
80 lb. pressure as can be had at all, and this statement is 
fully supported by the results of practice. 

Me. Perkins, Mr. Adamson, and other advocates of 
great measures of expansion, hold, however, that by 
employing a multiplicity of cylinders they obtain a result 
nearly identical with that to be had from the use of a 
non-conducting cylinder—that is to say, the waste of 
heat due to the influence of the condenser is prevented. 
Let us see how this well-known heat-trap theory works in 
the case of the engine we illustrate. Steam first enters 
the high-pressure single-acting cylinder, and is cut off at 
half stroke ; then it passes to the opposite face of the 
larger single-acting piston in, if we may use the words, 
the same cylinder, and thence it goes to the double-acting 
cylinder, and finally to the condenser. Mr. Perkins does 
not use a vacuum, and he states that steam of 250 Ib. 
pressure is expanded 32 times. We do not know whether 
this is absolute or nominal pressure. In the latter case 
absolute pressure is approximately 265 1b., and this 
expanded 32 times gives a terminal pressure of 8°28 Ib. 
only ; and we, in common with most engineers, fail to 
see what can be gained by thus expanding the steam down 
below the pressure of the atmosphere. If we assume that 
the work was all done in one cylinder alone, then the 
range of temperature in that cylinder would extend 
between 406 deg. and 184deg. Fah.—omitting fractions— 
or through 222deg. Now, in the Perkins engine, the 
temperature in the first cylinder will range between 
406 deg. and 256deg., or through 150 deg., while in the 
large cylinder it will range between 256deg. and 184deg., 
or through 72deg. ‘lhe difference against the use of the 
single cylinder is, in the last case, that between 222 deg. and 
72 deg., or 150 deg. But against this, on the other hand, 
must be set the range in the high-pressure cylinders, which 
amounts, as we have seen, to 150deg. A glance at the 
drawings will suffice to show that the surfaces to be 
cooled in the high-pressure cylinders are at least as great 
as those in the low-pressure cylinder. The quantity of 
steam condensed will be nearly as the surfaces and the 
difference of temperatures. This being so, we have for the 
single cylinder engine a condensation of 222, and for Mr. 
Perkins’s engine a condensation of 150 and 72, or 222. It 
would appear, therefore, that no advantage is gained by 
multiplying the number of cylinders, and we are quite 
at a loss to imagine why the weight of steam ‘at 
256 lb. pressure condensed in Mr. Perkins’s high- 
pressure cylinder should be less than the weight of steam 
of 70 lb. pressure condensed in a single cylinder of 
the same size, working with an 8-fold expansion. In 
this last case the temperatures would be at the beginning 
and end of the stroke, respectively 303 deg. and 187 deg., 
omitting fractious, representing a range of 116 deg. only, 
instead of 150 deg. It is true that if a vacuum were used the 
range would be increased to, say, 183deg., but a considerable 
advantage would be gained, which Mr. Perkins thinks it 
best to sacrifice. We have said nothing in this connec- 
tion concerning the influence of a steam jacket, because 
that influence can be used at least as effectively in one 
type of engine as in the other. It would appear, then, that 
Mr. Perkins’s engine enjoys no immunity from cylinder 
condensation as a result of its peculiar structure; and we 
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work steam with a 32-fold expansion with success, 
while every one else who has tried to expand even four- 
teen or fifteen times only, has completely failed to get a 
better result than can be had with a six or eight-fold 
expansion. Far be it from us to imply that Mr. Perkins 


is not convinced that his engine is more economical than | 


any other. But it is open to us to say that we are totally 


unable to comprehend the reason why it should be more | 


economical, inasmuch as all experience proves that the 
weight of steam condensed in a cylinder augments so 
rapidly with each increase in the ratio of expansion, that 
a point is soon reached beyond which condensation more 
than neutralises the gain due to the earlier cut off. 

As regards Mr, Perkins’s proposition with regard to his 
boilers, we believe a very few words will suffice. So far 
as we understand him, the immunity from corrosion enjoyed 
by his steam generators is due altogether to the use of 
pure distilled water from the first. If this be the case, 


then, it is evident that any boiler in which distilled water | 


can be used will be safe from corrosion, and it is to be 
hoped that the Admiralty will give the idea a fair trial. 
We have no reason to doubt that Mr. Perkins’s views on 
this point may be trustworthy. A great deal remains to 
be learned about boilers at all events, and an experiment 


in the direction indicated could not fail to prove worth all | 


that it would cost. The difficulty would lie in avoiding 
waste of water. The perfection of Mr. Perkins’s workman- 
ship has seldom if ever been equalled. It must be seen, 
indeed, before its beauty can be realised. But, after all, it 
would not be difficult to provide enough pure distilled 
water on board ship to work a boiler for, say, six months— 
even if, unlike Mr. Perkins’s boilers, it leaked a little—a 
period much greater than that required to test satisfactorily 
the accuracy of his views. 





WELDED BOILERS, 

Mr. LavincTon FLETCHER is given to the utterance of startling 
statements. Not long since we had occasion to criticise his 
opinions on the safety valves of portable engines, and now we 
find him arguing that welded boilers should under no circum- 
stances be used. It would appear that Mr. Fletcher is prone to 


draw extensive conclusions from small facts—in this respect | 
a little resembling the celebrated traveller who said that all | 
Frenchmen were drunkards, and all French women had red hair. | 


Mr. Fletcher has recently had some troublesome experience with 
two small welded boilers, and for this reason he denounces welded 
boilers of all kinds. Now it so happens that both in England and 


on theContinent the use of welded locomotive boiler shells has not | 
only been common for years, but that in no instance hasa casualty | 


been heard of as the result of the use of such shells. It is quite 
true that bad welds may be made as well as good welds, but Mr. 
Fleteher’s denunciation of such boilers is about as logical as 
would be a similar condemnation of rivetted boilers, because such 
boilers do now and then explode. The statements to which we 
have referred occur in his last report to the Manchester Steam 
Users’ Association, and run as follows:—“ One of the explosions 
referred to in the report sprung from a boiler welded at all the 
joints instead of being rivetted. The Association has always 
regarded welded boilers with suspicion, and, as such boilers are 
being increasingly introduced for crane and portable purposes, it 
appeared desirable to call attention to the untrustworthiness of 
such a mode of construction. When a boiler is rivetted, the 
strength of the seams can be known with considerable accuracy. 
The amount of metal lost by the rivet holes can be calculated 
and allowed for, and, what remains, provided that the work be 
put together with ordinary care, can be trusted. Such, however, 
is not the case with a welded joint. It is impossible to see into 
the heart of the weld and to know whether it is sound or not. 
The parts may be united simply at the surface skin deep, and 
no further, and though such joints may withstand the quiet 
strain of a hydraulic test they may yet fail in actual work. As 
soon as steam is got up in a boiler it expands and contracts from 
alternate heating and cooling, and the flat surfaces breathe in 
and out according as the pressure fall or rises. This working of 
the parts soon finds out the weak places, and though a small 


crack may be all that is started at a weld in the first instance, as | 


the working goes on the crack extends and grows from a small 
one to a large one, till a serious rent results. Welds are there- 
fore untrustworthy for those parts of a boiler in which the 
pressure of the steam act internally and tends to tear the welds 
assunder, but welding may safely be adopted for the internal 
flues on which the steam pressure acts externally and tends to 
keep the parts together. Boilers welded throughout, therefore, 
are not to be trusted, and the members are recommended to 
adopt those made with rivetted joints instead. Another 
illustration of the objection to welded boilers has recently been 
met with in the case of one placed under the inspection of the 
Association, the boiler in this case being used on board a gentle- 
man’s pleasure yacht. In this boiler the vertical joint in the 
external shell was welded from top to bottom, and asa precaution 
a covering strip with a line of rivets on each side of the weld 
was rivetted over this joint after the boiler was made, at the 
recommendation of the Association. Although this boiler stood 
the hydraulic test, it had only had steam up once or twice 
when it developed a crack at this longitudinal weld. Had the 
precaution not been taken of attaching the strip, and had the 
boiler been worked on, the crack, originally 5in. long, would soon 


have developed to a greater length, and, running along the weld, | 


would in all probability have extended from the top of the 
boiler to the bottom. The boiler was close to the cabin, and 
the weld was in such a position that had the boiler burst it must 
have been driven right through the cabin, while there is little 
doubt that the yacht would have been sent to the bottom. 
As the owner was in the habit of taking his family 
and friends on board, it will be seen that such a result would 
have been most disastrous. Through the warnings of the 
Association, however, no harm resulted. The boiler was con- 
demned, and the maker induced to undertake, at his own cost, to 
supply the owner of the yacht with a new one. This was not 
accomplished, however, without considerable cost to the Asso- 
ciation. Four visits of inspection were made, necessitating a 
distance of 800 miles being travelled; while thirty-seven letters 
were received from the owner, and forty letters and reports sent 
by the Association before the matter was arranged.” 


ENGLISH ¥, AMERICAN PLOUGHS. 


A cURIOUS instance of the competition with American manu- 
facturers which we now meet with in foreign markets, is 
supplied by the following story, the accuracy of which is, we 
believe, urimpeachable. Some time since, what is known as the 
Ouprava, of Odessa, a species of local board with very compre. 
hensive duties, set about cheapening and improving agricultura] 





| to go to America and procure some ploughs there. This gentleman 
| accordingly purchased certain ploughs from Messrs. Avery and 
: Sons, of Louisville. Messrs, Ransomes and Head, of Ipswich, 
have a large establishment at Odessa, and they make various 
types of ploughs, specially suited to the Russian market. The 
Ouprava, knowing this, asked the firm to try some of their 
ploughs against the American ploughs. To this the firm con- 
sented, but the time was so short that they were unable to get 
their ploughs on the ground at the period named. The American 
ploughs were tried by themselves. Messrs, Ransomes, Sims, and 
Head then demanded another trial, and named a day, but on 
this occasion Mr. Kolyszko was not on the spot, so no competi- 
tion took place then, nor, so far as we can learn, did any com- 
petitive trial of any kind take place between American ploughs 
and those of the English firm. Now it appears that Messrs, 
Avery are the proprietors of a semi-monthly paper called the 
Home and Farm, and in this appeared a glowing, and, so far as we 
can ascertain, a purely mythical account of the total defeat of 
the English ploughs by American ploughs at Odessa. This 
remarkable article concludes with the following words : 
“To make a long story short, the Avery ploughs were 
| awarded the victory in every test, and the spectators were 
| enthused to the highest pitch over the easy and complete 
vanquishment of the English ploughs, and large orders for the 
Avery ploughs were given to our agent, Mr. Kolyszko, before 
| leaving the field. This is what came out of the English- 
men’s boasted excellence.’ So long as these statements were con- 
| fined to an obscure journal they were of little moment, But 
Messrs. Avery took care that they should be widely circulated. 
| They were quoted by many highly respectable American papers, 
and it was added that orders for 10,000 American ploughs had 
been sent to the States. So far as we can ascertain there is not one 
| word of truth in this statement. It is true that the Ouprava 
gave Mr. Kolyszko 5000 roubles to enable him to open an agency 
for American implements at Odessa, and that is probably the 
foundation of the story. To fair competition there can be no 
objection, but the publication of statements which represent the 
occurrence of certain events which never took place cannot be too 
| strongly reprobated. If Messrs. Avery had contented themselves 
| with asserting that their ploughs were the best in Russia we 
| should not have noticed the matter; but the assertion that an 
official competition came off, which never came off, represents a 
phase of competition which Englishmen will call sharp practice, 
if they do not use a much stronger phrase. 


HUMAN BATTERIES. 

Ir is well known that many accidents have resulted from the 
premature and hitherto unaccountable discharge of electric blast- 
ing fuses, especially in American mining operations. We were 
aware that some of these fuses are made extremely sensitive, so 
that a very weak current of electricity will discharge them, but 
we were not aware that a man may, under certain circumstances, 
| generate electricity enough for the purpose within the limits of 
his own body, We cannot vouch for the accuracy of certain 
statements which have appeared in a recent number of the 
Sutro Independent, a journal circulating extensively in the 
Californian mining regions ; but we venture to think they are 
worth reproduction in our pages, It appears that within 
the last few weeks two very serious accidents occurred 
at the mouth of the Sutro Tunnel, both through the sudden and 
apparently unaccountable discharge of a number of exploders in 
the exploder-house, In the first case, Mr. Henry L. Foreman, 
formerly connected with the Signal Bureau at Washington, was 
engaged in examining some of these exploders, when 200 went 
off, completely destroying his eye-sight and otherwise seriously 
injuring him; while in the second a man named Thomas 
Coombe lost his left hand and part of his arm. He was 
engaged in forming ten exploders into a coil round his hand, 
when they went off, and the arm had to be amputated. 
“These occurrences,” says our contemporary, “led Mr. Sutro, 
who is making the tunnel, at once to institute some careful 
experiments, for he was strongly impressed with the belief that 
it was bodily electricity, and not concussion, which had caused 
these explosions. Electric exploders made by different parties 
were taken, one after another, placed in a strong wooden box, 
which again was placed in another box in Mr. Sutro’s parlour. 
This room is covered with a heavy Brussels carpet, walking over 
which causes the human body to be speedily charged with elec- 
tricity. Mr. Hancock, the chief blaster, assisted in the experi- 
ments, and held the wires, while Mr. Sutro walked round the 
room two or three times, with slippers, sliding his feet gently 
over the carpet. After doing this he approached the end of one 
of the wires with his forefinger, and instantaneously a loud 
report was heard, the exploder having been discharged.” It 
seems that Mr. Sutro was not successful in all cases in obtaining 
an explosion, and there are circugnstances connected with the 
whole story which leave it open, to doubt. Still it must be 
remembered that in dry weather gas has been ignited by a 
spark from the tip of the finger obtained by shuftling quickly 
overa woollen carpet. Certain precautions have been adopted in 
the Sutro tunnel to prevent a recurrence of the accidents, It is 
well to bear in mind that at some seasons of the year the air 
in Western America is much drier than it ever is in this 
country. 


THE FAILURE OF A FOOT BRIDGE AT BATH. 

In the annals of bridge failures it is questionable whether 
there was ever one so apparently the result of culpable negligence 
and want of common forethought as that by which a large num- 
ber of people were precipitated into a canalised river at Bath on 
| Wednesday. That a mere wooden foot bridge of about 80ft. in 
length, of light construction, about 20ft. above the pathway, and 
about 30ft. above the water beneath, should have been loaded 
with considerably over a hundred people will already have sur- 
prised most who have read of the catastrophe; but the real cause 
of the failure is even more surprising, and will probably have 
occurred to many who have seen the newspaper accounts of it. A 
large number of excursionists, eager to pass the nearest way to 
the Bath Show, availed themselves of this bridge, and, like people 
bent on sight-seeing, did not stop to think anything about the 
strength of the structure thrown open to them for this purpose. 
The bridge, however, though of admittedly slight proportions, 
would have been standing now, had it not been for the fact that 
those who were deputed to take the toll levied for the privilege 
of passing over what has proved such a dreadful trap, stood at 
the far end of the bridge and so caused the crush of passengers 
to collect on it while the toll was taken from them, and one at a 
time permitted to pass. The result was, as is known, that 
almost every one of about 150 people were precipitated either on 
to the towing-path about 20ft. below, or into the water at a still 
greater depth, the parts of the bridge maiming or crushing 
and burying many beneath them. The way in which the poor 
creatures were suddenly huddled up together, and pitched down 
as froma shoot, is more easy to imagine than pleasant to des- 
cribe. There was very little chance for any to escape, for on one 
side of the canal ia a very high stone wall, on the towing path 
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side a considerable distance between the water and the path, the 
water being from 7ft. to 10ft. in depth. Considering the nature 
and position of the bridge, and the anticipated large numbers of 
passengers, it certainly seems astounding that the arrangements 
for taking the toll were so ill-considered, or that any kind of 
obstruction was permitted to check the free passage from the 
bridge. 
CONTINUOUS BRAKES, 

A report on the working of continuous brakes on the 
Beagian Railways has just reached the Board of Trade. It has 
beeh prepared by a committee consisting of MM. Blancquaeret, 
Hubert, Bollis and Dejaer, appointed by the Belgian Government 
to investigate the merits of continuous brakes of various types. 
As the report has only reached us just before going to press, it 
must for the present suffice to say that the committee, after 
various and careful experiments, report unanimously in favour 
of the Westinghouse brake, which they say is far more efficient 
and less costly to maintain, and less expensive in steam and fuel 
to work, than Smith’s vacuum brake. The result of this report 
has been that the Westinghouse automatic brake has been adopted 
on the Belgian State Railways. In our next impression we shall 
consider the report more at length. Its essential features we 
have just explained. 





LITERATURE. 


The Trade Marks Registration Acts, 1875 and 1876; together 
with the Rules made thereunder Jor the Registration of Trade 
Marks, and the Instructions issued by the Registrar. With an 
Introduction and Notes, and with Notes of Recent Cases Relating 
to the Law of Trade Marks. Being a Supplement to Messrs. 
Ludlow and Jenkyns’ Treatise on the Law of Trade Marks and 
Trade Names. Corrected up to March, 1877. By James 
Bryce, of Lincoln’s Inn, Barrister-at-Law. London: W. 
Maxwell, 29, Fleet-street, 1877. 

From the position which the author of this work is pretty 

generally known to occupy, this book must be regarded 

as being semi-official. It will undoubtedly be of service to 
those who desire to possess “a guide to the present regis- 
tration system, under which so many perplexing questions 
are arising,” as the author somewhat naively observes in 
his introduction. In spite of the advantages which Mr. 

Bryce possesses, we venture to say that he has not been 

quite successful in reconciling the conflicting clauses of the 

Act itself, and the further contradictions which arise in 

the Rules. He has failed simply because success is impos- 

sible, and we must be content to wait until the Courts shall 
have settled these “ perplexing questions” as they arise. 

As is unfortunately the case with too many recent statutes, 

the amount of judicial interpretation which the Trade 

Marks Act requires before it can be said to be workable, 

almost amounts to fresh legislation. 

One of the knottiest points in the Act—the question 
whether registration in respect of one or more articles 
belonging to a particular “class” covers everything in 
that class—is disposed of in a very definite manner. 
Mr. Bryce says:—“ An old mark must, moreover, be 
registered with respect to a particular description or 
descriptions of goods in each class, that is, not 
for a class as a whole; and this applies, no matter how 
many classes it is registered in. In case of doubt, the Regis- 
trar has power to decide to what class any particular goods 
belong. When a mark has been placed upon the register 
for any class, no new mark identical with or very similar to 
it will—except by leave of the Court—be registered in 
that class. Thus, if A register a tomahawk as his mark 
upon knives—Class 12—B will not be permitted subse- 
quently to register a similar mark, not being one which he 
has used before the 13th of August, 1875, upon scissors, or 
files, or any other goods whatever belonging to Class 12”— 

. xi, The restriction as regards B is not unreasonable, 

ut what is A to do should Ae wish to commence the manu- 

facture of scissors, scythes, edge tools, or any other descrip- 
tion of goods which fairly come within the same branch of 
trade, and included moreover in the same “ class” as set 
forth in the first schedule of this Act? Class 12 contains 

“cutlery and edge tools, such as knives, forks, seissors, 

shears, files, saws.” 

Pursuing Mr. Bryce’s illustration a little further, 
there is apparently nothing whatever to prevent B or 
anybody else from using the mark of a tomahawk on 
any goods not specially mentioned by A in his statement, 
although they may belong to the same class of goods in 
the ordinary commercial sense of the term. <A could not 
proceed against B because the tomahawk has not been 
registered for the particular articles. Nor probably could 
A register the mark, because he would have to apply as for 
a “new” mark, and b could undoubtedly oppose the 
registration on the ground of prior user. Supposing that 
A’s mark consisted of a word only, the case would be still 
more simple, for then he could not register it at all, as 
applied to goods which he did not make before the 13th of 
August, 1875, even if there were no opposition, for then 
it would become a “new mark,” and the Master of the 
Rolls has already decided that a mere word not written 
or printed in a distinctive manner cannot be registered as 
a “new” trade mark. 

The fact is that “registration by classes” has entirely 
broken down, as was predicted immediately upon the 
asco of the system of classification. If the Act 

ad been carried out strictly, about half the existing trade 

marks could not have been registered at all; because 
it provided that when the Registrar had registered, 
say, an elephant, he was not to register another 
elephant in the same class. Had the classification been in 
harmony with the various branches of trade and manu- 
facture, this might possibly have been practicable. But 
when we find in one class umbrellas and blacking, walking 
sticks and furniture cream, buttons and fire hose, combs 
and tarpaulins, steam packing and tobacco pipes, rick 
cloths and plate powder, coopers’ wares and tents, no 
wonder that a little confusion arose. It was obvious from 
the very first that such an artificial system of classification 
must have the effect of creating conflicting interests. The 
authorities appear at length to have seen the absolute neces- 
sity of devising some modus vivendi for “ old marks,” andthe 
system of registration by classes has been thrown overboard, 

matters stand at present, it is tolerably certain that, 
whilst the registration of an “ old mark” covers only those 





‘kinds of pottery and porcelain 





articles which are specified in the “statement on applica- 
tion,” a “new mark” covers the whole class. Although 
there has been no formal judgment ‘to this effect, this 
principle was clearly laid down by the Master of the Rolls 
in the course of some remarks “ in re Barrows’ opposition 
to Hatlon’s trade marks,” which came before his Po rdship 
on the 1lth of May. It is true that these remarks only 
amount to an obiter dictum, but as his Lordship is a Com- 
missioner of Patents, they are of course entitled to great 
weight. Why there should be one rule for old marks and 
another for new marks is more than we are able to say. 
We suspect that Vice-Chancellor Malins was not very 
far wrong when he spoke of the Act as likely to prove “a 
snare” to traders, as he did in giving judgment in a recent 
trade-mark case. 

We venture to think that Mr. Bryce misleads when he 
says that “ the Registrar is not prevented from registering, 
where he thinks proper to do so, by the mere fact of oppo- 
sition ””—p. 28. It is distinctly stated in the “ Instruc- 
tions” issued by the Registrar that when an opposition has 
reached a certain stage he will suspend the registration 
until the matter has been decided. Indeed, were he to 
act otherwise he would be usurping the functions of the 
Court, as the filing of a notice of opposition is virtually, if 
not actually, the first step in a motion for injunction. 

We observe that Mr. Bryce perpetuates a curious blun- 
der in the example of the mode of filling up the form of 
“statement” to accompany the declaration, in which the 
applicant is supposed to be resident in “the city of Bir- 
mingham.” The authorities were well laughed at some 
time ago for making Birmingham a “city.” He has 
not, however, followed the original edition of the Rules 
by omitting the words citing the title of the Act of 
William IV., under which statutory declarations are made. 
This omission led to a curious result at the first starting of 
the office. Shoals of declarations were returned as “ not 
being in conformity with the Rules.” They were duly 
altered and sent back to the office. It was then discovered 
that they were of doubtful legality, so they were again 
sent to the applicants with an intimation that they could 
not be received, as “ not being in conformity with the Act.” 

We will, however, end as we began, by saying that Mr. 
Bryce has done good service in publishing a clue to the 
labyrinth which, it is understood, he himself had some 
hand in designing. He is entitled to speak with authority 
as to the “intentions” of the framers of the Rules, but 
as the Courts in construing such documents are in the 
habit of looking not to what they may say was intended, 
but to that which from the words themselves appears to 
have been intended, it is just possible that some day we 
may have a judicial decision which will prove particularly 
inconvenient to all parties. The Master of the Rolls 
admitted in open court, in the case above alluded to, that 
the language of the Rules was open to criticism. Who wiil 
accuse us of temerity when we say that we thoroughly 
agree with his Lordship? 


Die Gasfeuerung, oder die rationelle Construction industrieller 
Feuerungs-Anlagen. Nach dem Franzisischen von M. Ficuet 
und unter Beriicksichtigung der in Deutschland erzielten Betriebs- 
resultate. Von L. Rampour. 1875. 

Compendiun der Gasfeuerung in ihrer Anwendung auf die 
Hiittenindustrie. Mit besonderer Beriicksichtigung des Regene- 
rativsystemes. Von FERDINAND STEINMANN, Civil Ingenieur in 
Dresden. Second improved and enlarged edition. With six 
lithographed plates. Freiberg: T.G. Engelhardt. 1876. 

Die Gasfeuerung, &c., unter besonderer Beriicksichtigung der 
Kalkbrennerei und der Thonwaren-Industrie. Von L. Rampour. 
1877. Halle: G. Knapp. 

Tue works before us are of a kind of which, somehow, so 

few are published in England and so many in Germany. 

They convey the results of years of experience, results 

perhaps, some of which with us would be embodied in the 

thin quarto Bluebook issued by the printer to the Queen’s 
most excellent Majesty. Neitherof theauthors—Herr Ram- 
dohr and Herr Steinmann—as we gather, isa mere com- 
piler; both have practically worked for years in this branch 
of engineering. Let it not excite surprise that the con- 
struction and adaptation of gas furnaces form a new branch 
of that perennially-growing tree—the application of 
science to the needs and luxuries of human existence. The 
mere enumeration of the numerous purposes to which 
direct gas firing is applied, especially on the Continent, 
will give some notion of its great extension of late years. 
The first volume of Herr Ramdohr’s work is based upon, 
and mainly translated from, the French work by Mons. 
Fichet, but with additions affording information as to the 
state of the art in Germany. It begins with a chapter on 
the general advantages of the use of gas firing as contrasted 
with the ordinary grate. Practical descriptions, with 
lithographs, statistics, and results, are then given of the 
application of gas to firing retorts for the production of 
lighting gas, and for the revivification of animal charcoal. 
Considerable space is afforded to the important application 
of gas firing to steam boilers, to boilers fired internally 
and on the French plan, and to vertical boilers with Field 
tubes. The details of sundry gas producers, particularly 
for inferior fuels, such as slack, lignite, peat, are described, 
as well as the apparatus invented by M. Orsat for the 
determination of the constituents of the products of com- 
bustion. The second volume, which has been out but a 
few weeks, enters more fully into the construction, arrange- 
ment, and attendance of gas — in general, their 
application to wood, sawdust, lignite, brown coal, pit coal, 
and coke. The succeeding chapters are devoted to several 
forms of lime-kilns fired by gas, and to gas firing for all 

The volume ends with 

descriptions of Herr Scheurer-Kestner’s apparatus for 

measuring the draft in chimnies, and of improvements on 
the Orsat apparatus for analysing the products of combus- 
tion. The work contains about a dozen large lithographed 

plates, with an average of as many figures, besides a 

number of woodcuts printed with the letter-press. 

A drawback to the completeness of this very useful work 


for architects, engineers, &c. 





consists in rather bare and scanty notices of the applica- | 
tions of gas firing to a trade in which the fuel question is 
one of the very first importance—we obviously mean the | 
iron trade. It is probable, however, that, having had no 


span experience in this special direction, the author 
as preferred saying little on the subject. One point on 
which we differ with the author is that he lays too much 
value on the old-fashioned mode of obtaining a draught by 
means of the chimney-stack, So far as draught is con- 
cerned, and noxious fumes have not to be got xid of, the 
plan has simplicity to recommend it, but in cises where 
several furnaces stand together it has not even simplicity 
for a recommendation. 2 

bearing upon a recent discussion in our corre- 
spondence columns, we may notice that at page 69 of the 
second volume the author observes that “the Bicheroux 
furnace is distinguished by the fact that, wherever pos- 
sible, the heat which can be spared from the sides of the 
producer is used to warm the air for combustion.” Now 
this is the very point cited by our correspondent, Mr. 
Holste, as distinguishing the Boetius furnace. Herr 
Ramdohr gives a short chapter to this furnace, describing 
different constructions of his gas producer. He observes, 
“The furnaces designed by H. Boetius, an engineer in 
Hanover, and carried out in many directions with good 
results, have found numerous applications not merely 
in the glass trade, but also in metallurgy, such as to firing 
zinc, welding, and puddling, furnaces, &e. Without doubt 
they would also be excellently applicable to many 
operations in the pottery trades, especially to kilns 
not built on the Hoffman annular kiln principle. 
Without entering more particularly into the figures 
that we possess in sufficient number from actual practice, 
we may here remark that the gas furnaces erected on the 
Boetius system everywhere afford an economy of fuel of 
not less than 23 per cent. compared with the glass re- 
heating and puddling furnaces on the old system. As 
regards glass, however, we may find place for the follow- 
ing figures. A Boetius furnace, working with open 
melting pots, showed the greatest saving from 30 to 32 
per cent. The glass, however, always showed a yellowish 
tinge, and the manufacturers were at last obliged to work 
with closed pots. The quality of the glass was then 
excellent, while the saving of coal was always from 22 to 
25 per cent. Hence, as regards the saving of fuel, the 
Boetius furnaces deserve to be put on the same level as 
that of the Siemens regenerative furnaces, and they would 
even surpass the latter if it should become possible to 
produce a thoroughly white, colourless glass in open pots.” 

Herr Steinmann’s book, as its title implies, may be con- 
sidered the most complete exposition yet published of the 
details of the Siemens furnaces more especially. The author 
states that he has “ to thank Herr Friedrich Siemens, engi- 
neer, proprietor of glass works in Dresden, the meritorious 
inventor of regenerative gas firing, for several interesting 
communications embodied in his work.” It consists of two 
parts, the first chapter treating generally of gas firing and 
gas generators or producers, the second on the different 
kinds of generators, and a third chapter on the chambers 
or hearths of combustion of the gases. The second part 
examines the applications of gas furnaces to the manufac- 
ture of glass, of iron and steel, and to other uses, such as 
in the soda manufacture, porcelain, lime, &c. 

Herr Steinmann gives the credit of the practical elabo- 
ration of the gas furnace to the engineers of the Imperial 
ironworks of St. Stephan, in Styria, at or about the year 
1842 ; and the portion of his work relating to direct-acting 
furnaces mainly consists of extracts from Dr. Zerrenner’s 
celebrated Report thereon, published at Vienna by the 
Austrian Government in 1856. 
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THE WATT ROOM AT HEATHFIELD. 

WE have been favoured by Mr. Woodcroft with the fol- 
lowing extract from an official report to the late Lord, 
then Sir John, Romily, one of the Commissioners of Patents, 
giving a description of the Watt Room at Heathfield. 
The visit took place on the 4th of May, 1864, on which 
occasion the room was opened for the first time since the 
death of James Watt. It will be read with great interest 
in connection with the engraving of the room which we 
gave in our issue of April 13th :— 

London, 10th May, 1864. 

My dear Sir John,—On Tuesday evening last I accompanied Mr. 
F. P. Smith, of the Patent-office Museum, to Birmingham, in 
order to he ready on the following morning to go to Heathfield- 
house. Heathfield-house was built by James Watt. He died 
there after a residence of thirty years. In one of the attics of this 
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house is a room which he fitted up as a workshop, and in which he 
the greater part of his time in making mechanical, optical, 
and other instruments, and in experimenting with them. 
att’s death his son left the house, and took Aston Hall in 
that neighbourhood. On quitting Heathfield-house, he allowed 
his niece, Mrs. Gibson, with her children—one son and two 
daughters—to reside there. This son is now the heir to Watt's 
, and has taken the name of Gibson Waitt. 

e son of James Watt appeared to have no object in life so dear 
to him as to bring his father's merits before the world. He may 
be said to have idolised his father. He built the chape) adjoining 
Handsworth Church over his father’s grave, and placed in it a life- 
sized marble statue of him by Chantrey. This gentleman, who 
died a bachelor, would not permit his father’s workroom to be 
opened during his life. Since his death the Gibson family left the 
house to reside in Wales, and it has been let to a gentleman of 
the name of Pemberton, with an understanding that this room 
should not be opened under any circumstances, Mr. Gibson Watt 

etaining the key. The Birmingham savans and others have 
solicited in vain to be allowed to look into this chamber. Mr. 
Smith and myself are the first persons, I believe, who were ever 
permitted to enter this room, and I attribute this especial favour 
to the circumstance of our having collected so goodly a number of 
the relics of Watt, now deposited in the Patent Museum, which 
have greatly interested the public, and notices of which have found 
their way into many English and foreign scientific periodicals, I 
can form no better conjecture as to the cause of the great privilege 
we enjoyed than that I have stated above. 

Last week Mr. Gibson Watt wrote to say that he would meet Mr. 
Smith and myself on Wednesday last at Heathfield with the key 
of the workroom. We arrived at the time appointed, and found 
Mr. Watt there with a sister, who had also come to look into the 
room of a house in which she had been brought up without having 
ever been permitted to visit this mysterious apartment. Mr. Pem- 
berton, his wife and daughters, and a lady visitor, Miss Gibson, her 
brother, Mr. Watt, Mr. Smith, and myself were the party now ready 
to face the stratum of dust that had been collecting since the year 
1819. Mr. Watt, had he been a superstitious man, might have 
sent us home with a good excuse, for the door refused to be opened 
until after a twenty minutes’ struggle with it, and the windows 
would not open, aithough one of the frames was broken in the 


On entering the room, we found everything most systematically 
arranged. Under the window was fixed the turning lathe, on the 
left a machine to carve a small bust from a large one. On the 
right was a machine for carving medallions, In drawers were 
found splendid works of art, carved by these machines, and pro- 
duced in a variety of substances, from marble, mother-of-pearl, to 
common deal. Mechanical drawings, chemicals, optical instru- 
ments, and almost every imaginable thing, that room contains. 
Mr. Pemberton informed me that the second Mrs. Watt (for Watt 
was twice married) was not so amiable in her household as she 
might have been. She had a window placed in the wall which 
separated her sitting room from the kitchen, so that she had the 
servants continually under her eye ; and I found on the stove in 
the work room a small frying pan and a corresponding Dutch 
oven, suggestive of the old gentleman’s preference to cooking his 
own dinner rather than go down stairs. Our party was increased 
by the arrival of the family solicitor, who had been sent for on 
the occasion to hear what proposals we had to make in regard to 
obtaining this collection of most interesting and valuable relics for 
the Commissioners’ Museum. There is in the house a marble bust 
by Chantrey of James Watt, and a portrait of him by Sir H. 
Raeburn.—I am, dear Sir, your Honour’s obedient servant, 

(Signed B. Woopcrort. 

Ai the time when this report was made the Commissioners of 
Patents were hoping that the collection might be obtained for the 
Patent-office Museum. Mr. Woodcroft’s idea was to build a room 
which should be the very “‘ feit presentment” of the 
“* classic garret,” and to replace every article in the precise position 
which it occupied at Heathfield. That, however, was not to be. 
The portrait by Raeburn, above alluded to, is said by those who 
were familiar with Watt’s features to be the best extant. 











A LarcGE GaSHOLDER.—The Phenix Gas Company have just 
commenced the erection of what will be the most capacioas gas- 
holder at present erected—viz., that of a capacity of some 
3,100,000 cubic feet. The tank to contain it will be 218ft. in 
diameter, and the holder will consist of two lifts, each rising 44ft. 
The works are to be carried out to the designs of the company’s 
engineer, Mr. C. Woodall, and the holder will, we understand, be 
on the non-trussed principle. Mr. Woodall has departed some- 
what from the general type of guide-framing, he substituting 
standards formed principally of wrought iron in place of the usual 
circular cast iron columns. We hope, as the works proceed, to be 
able to illustrate in our pages some of the details. The con- 
tractors selected by the company to carry out these important 
works are, for the tank, which is to be of brickwork, the firm of 
Messrs. J. Aird and Sons, of Lambeth ; and for the gasholder 
and guide-framing, the firm of Messrs. S. Cutler and Sons, Mill- 
wall, both firms having already respectively built several tanks 
and gasholders for the same company. 

CLEVELAND INSTITUTE OF ENGINEERS.—The sixth and last 
meeting of the session was held in the hall of the Literary and 
Philosophical Society, Corporation-road Middlesbrough, on the 
evening of June 4th, Mr. Thos. Whitwell in the chair. On the 
motion of the chairman the members unanimously agreed to peti- 
tion Parliament in favour of raising the pay and the status of the 
engineer officers of her Majesty’s navy. Mr. Jeremiah Head then 
exhibited a model of his new squeezer, in which he squeezed small 
portions of soft clay as model blooms. The small machine did 
its work very satisfactorily, and excited such a discussion that the 
paper of the evening, by Mr. Charles Smith, ‘On a Facile Method 
of Compounding Engiuves,” had to be put off until the next 
meeting. 

THE THUNDERER.—If the Times is to be credited, it would 
appear that the breakdown of the Thunderer, on which we com- 
mented last week, was caused after all by the incompetence of the 
engineers, A trial of her machinery, which has been repaired, 
was made on Monday with great success. ‘‘The breakdown was 
caused by the inner ring of the strap having been tightened too 
much upon the eccentric.” The trial was successful in every 

ct, The ship was under way for eight hours, during six of 
which she was driven under a full head of steam. For a couple of 
hours the revolutions were maintained at the rate of seventy-seven 
ond minute; the mean of the six hours being seventy-two. The 
orse-power indicated was 5400 horses, or only about 300 below 
the power developed at the contractors’ trial. There was neither 
priming nor heating of bearings, nor anything to detract from the 
perfect success of the run. The trial was watched by Mr. Iceley, 

pector of hinery, on the part of the steam reserve. 

Kine’s CoLLecE ENGINEERING SociETy.—At a meeting of this 
society, held on Friday, June Ist, Mr. St. George Lane Fox, an 
honorary member of the society, read a paper on “Gas Lighting 
by Electricity.” The author commenced by enumerating the re- 
quirements of an apparatus for lighting and turning on and off 
awry he then proceeded to describe the several suggestions which 

been made and experimented upon, on the subject, such as the 
difference of pressure in the pipes, light, and mechanical means, 
&c., explaining why each had severally been abandoned ; having 
dwelt at great length on electricity as an agent, he showed how it 
might be made to fulfil the requirements; and, in conclusion, de- 
scribed his apparatus, for which he has obtained a patent, showing 
its action and non-liability to get out of order. A short discussion 
took place, in which Messrs. Allison, Fabricius, Cochrane, and 
Hurst, took part. Mr. Lane Fox having replied to the questions 
asked, the meeting then adjourned. The paper was illustrated by 
several forms of Mr. Lane Fox’s apparatus, and some of the elec- 
trical appliances belonging to the College. 








SOCIETY OF ENGINEERS, 
April 9th, 1877. 
Mr. THomaS CarGILL, C,E., President in the chair. 

THE following paper “On the Priming of Steam Boilers,” was 
read by Mr. William Major, Engineer, Danish Royal Navy :— 

Some time since the author read a long article in an engineering 
publication on the boiler fatalities on board her Majesty’s transport 
ship Serapis, on her voyage out to India with the Prince of Wales. The 
substance of that article was that the engineering profession was 
still ignorant of the real cause of what is technically called 
“priming.” It is certainly humiliating for the profession to be 
obliged to admit that one hundred years after the introduction of 
the steam engine they are still unable to subdue an evil so generally 


experienced as the priming of steam boilers ; yet such is the case, | 


as proved by the Serapis. The first question to be solved is: 
What is the cause of priming in a steam boiler? and until this 
question is satisfactorily answered engineers will still go on devisin 

mechanical contrivances for obviating it, and their efforts will en 

in as many signal failures as hitherto. If we ask a practical 
engineer what the causeof priming is, we generally have ‘irty 
water assigned as a reason, and a specific is given for its prevention; 
or, what is more usual since the more general introduction of high- 
pressure steam boilers, some remarks not very complimentary to 
the constructor of the boilers of which he may have charge and 
the priming of which he is unable to master. If we ask the same 
question of a scientific man— a professor of chemistry for example— 


he will answer that priming is ebullition caused by the action of | 


heat on the body of water contained in the boiler, but he is not 
quite certain as to whether this so-called ebullition is a chemical 
or a mechanical action. With this meagre information the pro- 


fession has had to content itself, enduring at the same time all the | 


evils attendant thereon. 

In the case of the Serapis we have a ship engined with a power 
sufEcient to pro 
an hour, but that engine power was so paralysed through the 
priming of the boilers that her speed was reduced to 9 knots. The 
case of the Serapis is by no means exceptional, the same evil 
obtains in a greater or less degree on board every steamship afloat, 


and the introduction of high-pressure steam together with the | 


surface condenser has very considerably increased the evil. Indeed, 
break-downs from large bodies of water passing with the steam 
from the boilers to the cylindeis of the engine are daily occurrer.ces, 
and more valuable steam engines are destroyed from this cause than 
from all other causes put together. The author need not enlarge 
further on the subject of priming and its consequences, but will 
observe that he feels assured of having discovered a better theory for 
the cause of priming in steam boilers than is yet generally known. 
He has also found a practical means of preventing the evil, and 
that too without putting shipowrers to any expense, but on the 
contrary, since to stop priming is to save fuel. The author does 











not propose any costly or complicated machinery for the purpose of 
preventing priming, not even a wooden deck placed in the boiler, as 
it was stated was adopted in theSerapis’ boilers. Asbefore stated, the 
cause of priming is said to be ebullition in the body of water 
contained in the boiler caused by the heat acting on the water. 
The author is bold enough to alter the word “‘ ebullition” into the 
more intelligible word “* friction,” and he ventures to assert that 
priming in steam boilers is—as nature’s simple law ought long ago 
to have taught us—caused by friction on the outer surfaces of the 
steam globules as they pass up through the overlaying body of 
water into the steam chest, the amount of such friction being 
always in due ratio to the velocity at which they pass through the 
body of water, and also depending upon the state of the water as 
regards its purity. In other words, thefriction is least when the 
water is pure—distilled— while it is the greatest when the water is 
charged with all the organic and inorganic matter it can hold in 
solution. The author is only now, after four years’ practical ex- 
perience on a large scale, publicly making the above assertion, and 
with the full conviction of its correctness. 

Having satisfied himself as to the feasibility of the friction 
theory, it occurred to him that we had mistaken the real effects or 
action of the old-fashioned system of injecting melted tallow into 
boilers for stopping their priming. The reason generally given 
why ta!low or other fatty matter stops priming is because it spreads 
itself over the surface of the water and quiets it. The author, 
however, does not believe this is the case, since whenever there isa 
pressure of steam in a boiler, any fatty matter injected into it im- 
mediately diffuses itself throughout the whole contents of the 
boiler, both water and steam, That this is the case can be proved 
by simply drawing a glass of water from any part or height 
of a boiler charged with tallow or by condensing a portion 
of the steam. Both the taste and smell of tallow 
will be found in beth cases. The author believes that fatty matter 


stops priming by lubricating the globules of steam as they pass | 
through the overlaying body of water, reducing the friction on | 


their surfaces, and, as a natural consequence, causing them to carry 
less water with them into the steam chest. So long as we continue 
to supply a boiler with a sufficient quantity of fatty matter, 
priming will not take place. But it so happens that we cannot use 
the quantity of tallow, nor indeed of any other ordinary fatty 
matter necessary for the purpose, without producing other evils 
which it is difficult, or even impossible, to contend with, at the same 
time the expense of their use would be greater than most ship- 
owners would like to bear. Tallow contains so much insoluble 
matter, that if used in the required quantity it would soon choke 


the boiler up, while both animal and vegetable oils contain so much | 


gummy or resinous matter that they would soon cause evil effects 
on the interior of boilers if large quantities were used, Of all the 
patent compositions the author has seen or heard of, he has found 
none that will answer the purpose—at any rate neither for marine 
nor for locomotive purposes, simply because the chief cause of 
priming—impurities in the water—is never absent. Therefore 
what is required is a constant supply of the proper lubricating 
matter to prevent the baneful action of these impurities on the 
globules of steam as they are generated. For marine boilers in 
particular, too great a stress cannot possibly be laid on the simple 


1 her through the water with a speed of 13 knots | 





| fact that the cause of priming is never absent so long as the boiler 
| 


is in use, or supplying the engine with steam, because the water 
pumped into the boilers always contains either organic or inorganic 
matter. And this is the case whether the engines are or are not 
fitted with surface condensers, If the engine is fitted with surface 
condensers, priming will in most cases be more severe than with 
the injection condenser, because the action of heat on the metal 
plates of the boiler is more intense where there is little or no lime 
on the plates, as with a boiler fed from a surface condenser, than from 
an injection condenser, where the water is constantly being changed, 
leaving all its organic and inorganic contents, with the exception 
of common salt, in the boiler. Consequently a constant supply of 
fatty matter is absolutely necessary to counteract the friction 
caused by these impurities. 

The author has tried all the oils in n use, together with 
| most of the patent compositions, for the purpose of preventing 
| priming. He has always succeeded in the object sought, but has 

found them all impracticable when used in large quantities, or 
| constantly supplied to a boiler, The only exception to this rule 
has been the application of petroleum, The purest rectified petro- 
| leum has not only prevented all priming, but has prevented corro- 
sion and removed incrustations arising both from organic and 
| inorganic impurities, and from oxidation of metals as regards the 
| interior of the boilers, as well as of the engines themselves. It 
| would, indeed, appear that by using sufficient petroleum to lubri- 
cate the steam globules as they are generated, the preservation of 
| the steam boiler and engine is insured so far as their interiors are 
concerned, The author has not found that petroleum, pumped 
into the boilers with the feed-water, has had any injurious effect 
on india-rubber valves in or about the air pumps, though he has 
| used it in large quantities for several months in succession, In 
the feed pumps, however, where petroleum, nearly in its pure 
| state, comes in direct contact with the valves, india-rubber cannot 
be used for them. The advantages attained by the use of sufficient 
ap epm to prevent the priming of steam boilers have been found 
y the author to be :- 

(1) The prevention of priming, or, in other words, preventing 
large bodies of water from passing over with the volume of steam 
from the boiler to the engine. 

(2) The prevention of the injurious effects produced by water 
passing with the steam into the cylinders of the engine. 

(3) A great reduction in the quantity of feed-water necessary to 
| produce the required volume of steam, or, in other words, an 

augmented boiler steaming power in proportion to the smaller 
quantity of water required to produce the steam required, or a 
saving of fuel proportionate to the smaller quantity of water 
necessary for producing a given volume of steam, together with 
| the reduced power required for lifting water for condensing dry 
steam as against that necessary for the condensation of saturated 
steam. To these must be added the saving of the power absorbed 








in overccming the resistance cf water in the ends of the cylinders 
when working with saturated 
steam. 


(4) Augmented boiler steaming 
power when working with injec- 
tion condenser, by the total ab- 
sence of incrustation or corrosion. 

(5) Prevention of rust, corrosion 
on the interior of the engine, to- 
gether with the advantage of 
keeping the interiors of surface 
condensers perfectly clean without 
any other help. 

(6) Its instantaneous action on 
any disturbance in che water in 
the boilers, which is one of its 
greatest advantages. 

(7) The increased durability of 
both boiler and engines. 

The disadvantage of using petro- 
leum in an engine-room—for there 
is one disadvantage —is that pe- 
troleum is a combustible article 
which requires care in use. It 
ignites at a lower temperature 
than common oils, but with ordi- 
nary care, and keeping it out of 
contact with cotton or woollen 
stuffs the danger of its use in 
engine rooms is reduced to the 
same extent as that of its use in 
dwellings. It is, indeed, reduced 
to a far greater extent when it 

is stored in a fixed iron tank with but one opening on top for 

filling and connecting a suction pipe to the feed-pump of the 
engine. The danger is then reduced to the bringing of it to the 
tank. Petroleum will not ignite or burn in a closed vessel; a bar 
of red hot iron inserted into a closed cistern full of petroleum will 
not ignite it, because there is not sufficient atmospberic air for 
combustion. The author knows of no other danger or disadvantage 
in its use, and when this one disadvantage is put against the many 
advantages, and when it is considered that its use prevents marine 
engines from becoming paralysed, as but too often is the case at 
most critical moments, no practical engineer will, it is thought, 
| differ from the author in the opinion that it will be wise to pro- 
mote its general use. . 
In applying petroleum to boilers the author has constructed a 
combined valve and cock, as shown at Fig. 1 in the drawing. 
This contrivance is screwed into the valve box of the feed pump 
between the suction and delivery valves, the safety cistern shown 
at Fig. 2, containing the petroleum, being placed in a convenient 
part of the engine-room, As the connection pipe A is inserted 
through the top of the cistern, while no other cocks or connec- 
tions on cisterns are allowed, no danger can ever arise from inad- 
vertence on the part of the men in the engine-room. This valve 
and cock is all that is required in addition to what is generally 
found in well-constructed steam engines—namely, a cock on the 
suction pipe, or a screw on the top of the suction valve of the feed 
pump, one of these being required for regulating the flow of water 
to the pump necessary for generating the volume of steam required, 
and the prevention of waste of petroleum, since any overplus of 
water the pump takes, and which does not pass into the boiler, is 
returned through the safety valve on the pump. The author has 
in practice regulated the water flow to the pump, so as to approach 
as nearly as possible the ption in the boilers, leaving the 
feed cocks full open. This has given two advantages: First, no 
petroleum was wasted ; and, secondly, it has directly shown when 
the steam was taking an undue quantity of water with it. That 
| it isin the boiler itself that priming must be pe appears 
evident, and itis equally evident to the author that all the mecha- 
| nical devices for the purpose of preventing it have, for the want 
| of the proper knowledge of the cause of priming, signally failed. 
| 
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Some of these devices—the superheater, for example, which is 
still in general use—are very complicated, and consequently very 
expensive, 

The valve and cock applied to insure instanstaneous action must 
have the necessary dimensions in proportion to heating surface in 
| boilers it is intended to supply with petroleum. On starting the 
| engines, or when forcing the fires, priming is generally most violent, 
| and at such times the engineers’ immediate attention is necessary, 
and he will act wisely in giving his boilers a little petroleum pre- 
vious to forcing the fires. On & voyage from Copenhagen to St. 
Petersburg and back, with his Danish Majesty’s steam yacht 
| Slesvig, last summer, nearly 144 hours’ steaming, the author con- 


sumed nearly forty gallons of petroleum, and this gave a gain of 
twenty-five tons of coal, as compared with what the same boilers 
and engines had previously consumed on the same journey in about 
| an equal number of hours, namely 150 instead of 175 tons of coal. 
' The ship, however, was drawing 2in, more water last year than 
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formerly, which increased her immersed midship section from 219 
to 2247 square feet, or 4} square feet nearly. There was, besides, 
the disadvantage of being in company with a screw frigate, whose 
sailing powers far ex in speed the Slesvig’s steaming powers, 
so that the author was constantly either forcing or easing the 
engines to keep in position with the frigate, which caused a con- 
siderable waste of fuel. The Slesvig has a pair of Robert Napier’s 
old-fashioned side-lever engines with open condensers, and be 


over red heat, which had, however, produced no further effect 
than the burning of a little of the bituminous matter out of it. 
The collay plate bore evidence of having been overheated, and 
it was only owing to the superior quality of the iron, of which the 
fire-boxes here as well as in the case of the Conatio were con- 
structed, that a most serious loss of life had not taken place, 

he reason why only one half of the boiler was coated 
with the bituminous matter, the author attributes to the 





240 nominal horse-power, but which the author is now enabl 
work up to 620 indicated horse-power. With the same draught of 
water as now, about 9ft. din., her speed formerly never exceeded 
ten and a-quarter knots, and this speed was with difficulty main- 
tained for any length of time, for the want of sufficient steam. 
Since the application of petroleum to the boilers, however, the 
speed has been increased to eleven knots, and this without any 
increase in the consumption of coal. The steaming power of the 
boilers has been increased so much that there is now more steam 
than the engines consume, while the engines themselves are working 
with less noise than formerly. rs 

The author succeeded Jast summer in removing all corrosion and 
incrustation from the interior of the Slesvig’s boilers, and they are 
now as clean as when they left the boiler maker’s hands ten years 
ago. Petroleum dissolves both the lime incrustations and —_- 
rust corrosions when under steam pressure, while all the dissolved 
muddy matter can be blown out from the bottom of the boiler with 
the ordinary blow-off cock; the boiler requiring no other cleaning 
out, and consequently there are no stoppages for this purpose. It 
may be interesting if, before concluding his paper, the author 

jlaces on record a circumstance which came under his observation 
fast year respecting marine boilers in connection with surface con- 
densers and the use of mineral oils. 

When the surface condenser was introduced in connection with 
marine engines one of the advantages expected to be derived from it 
was the freeing boilers from incrustation, and thus increasing the 
evaporating powers of the boilers; the danger of collapse arising 
from overheated fire-box plates was to be removed. The surface 
condenser was intended to return to the boiler the water taken 
therefrom in the form of steam, and as this water could contain no 
organic or inorganic or earthy ig ay. it was very natural to sup- 
pose that no incrustation could be formed in boilers supplied with 
them. But one of the first discoveries made after the introduc- 
tion of the surface condenser was that the boilers supplied from it 
corroded them to an alarming extent, so that in many instances 
such boilers were entirely destroyed after only two years’ service. 
This circumstance prevented their coming into general use until 
about twelve or fourteen years ago, when it was discovered that the 
corrosive action was caused by metallic particles taken from the 
interior of the engine by the steam on its passage through it, and 
carried into the boiler, where they produced a galvanic action which 
oxidised the plates of the boiler. About the same time it was 
also discovered that sea water contained the best non-conducting 
agent for preventing a galvanic action in the interior of the boilers, 
namely, its organic and inorganic contents. In fact, the same 
matters which had hitherto caused incrustations were now found 
necessary, in smaller quantities, to protect the boilers against 
oxidation, This protection is afforded by changing the water in 
the boiler, occasionally with water direct from the sea, which leaves 
a coating of its organic and inorganic contents on the interior 
surfaces of the boiler, and thereby insures safety from galvanic 
action, and permits the general use of the surface condenser with 
marine engines. We have, however, for several years past heard 
of the collapsing of fire-box plates where they have been in connec- 
tion with surface condensers, and the opinion invariably given as to 
the cause of these accidents has been that there was either a want of 
strength in the construction to assist the steam pressure, or that 
there had been carelessness on the part of the attendants in not 
supplying the boiler with sufficient water. This, however, is a 
great mistake, as there are other causes equally as active in causing 
fire-box plates to collapse as those just named. One special cause 
came under the author's observation. About midsummer last year 
the screw steamship Conatio, of Flensborg, on her way from 
Cronstadt to an English port, was towed into Copenhagen harbour 
in a disabled state. The four fire-boxes of the boiler had collapsed. 
They appeared to have all given way at about the same time. The 
fireman, on opening the tire-doors, saw the crowns of the fire- 
boxes sinking, and the engineer immediately opened the smoke- | 
box doors, and took other precautions for reducing the steam 
ae and thereby in al! probability saved his own life and the 
ives of the rest of the engine-room crew. Upon reaching the port 
the boilers were examined, There was plenty of water in them, 
aud everything else appeared to be in perfect order; yet, on 
emptying the boiler, the injured crown plates of all four fire boxes 
afforded clear evidence of overheating—in fact, they had been red | 
hot, and this notwithstanding that there had been plenty of water 
in the boiler, and that there was but a trifling deposit. The only | 
reasonable conjecture as to the cause of the accident was that on | 
the collapsed plates was found a thin layer of ordinary boiler 
incrustation, not more than a twelfth of an inch thick, mixed with | 
a dark substance, which proved on examination to be the insoluble | 
residue of a mineral oil, which had been used for the purpose of 
lubricating the interior of the engines. The lubricator used was 
fixed on the side jacket of the high-pressure cylinder, and from | 
thence the oil passed through the surface condenser to the boiler. 
This insoluble matter then mixed with the slight incrustation, and 
which, thin as it was, had been sufficient to make a perfectly 
impervious coating, which had prevented the contact of the water 
with the iron plates. Hence the overheating and collapsing of the 
crowns of the fire-boxes, 

In the month of September last the author was requested by the 
Danish Board of Trade to survey and report upon the condition of 
a boiler on board a merchant steamship, the Bergen Huns of 
Copenhagen, This vessel came into port at Copenhagen with a 
boiler which had been disabled on the voyage from Norway to 
Stettin. Here was a similar case to that of the Conatio, only 
perhaps a little more decisive as regards the cause of the accident. 
Lhe Bergen Huns is fitted with compound engines supplied with 
steam from a cylindrical boiler having two cylindrical fire-boxes in 
it, one of which collapsed. The fire-box collapsed Sin. in towards 
its centre over a length of 4ft. 6in. from the back end, not, as 
might be supposed, along a line drawn perpendicularly through its 
centre, but at an angle of 45 deg. with it towards the side of the 
ship. In this case the engineer, seeing there was no want of water 
in the boiler, ordered the fire to be drawn out of the~collapsed 
fire-box and proceeded with the other fire on his voyage, and came 
in to Copenhagen some twenty hours afterwards, Such a piece of 
dangerous stupidity succeeded in bis case, but has probably failed 
in too many others under such circumstances. 

On examining the interior of this boiler the author found that 
half of it—namely, that side on which the feed-cock was fixed—was 
coated with a substance resembling black varnish or coal tar, having 
a thickness of about three-sixteenths of an inch and being perfectly 
impervious to water. This deposit had the appearance of having 
been laid on with a brush, so equally was it spread, particularly 
over the fire-box. It was under this coating of impervious matter 
the fire-box plate had collapsed, while the other fire-box remained 
uninjured, notwithstanding that it had a coat of ordinary boiler 
incrustation din, thick. The incrustation on this side retained its 
ordinary grey colour. On inquiring of the engineer from whence 
this black substance came, he stated that it was produced from the 
oil used to lubricate the slide valves with. He observed that he 
was obliged to use a great deal of the oil to keep the valves from 
making a noise and cutting their faces. The oil used for this 
purpose was a half crude mineral oil, which still retained so much 
of its original earthy bituminous constituents, that the latter, com- 
bining together with the organic and inorganic matter contained in 
the boiler, made a perfectly impervious cement which had pre- 
vented the contact of the water and iron, and being a bad con- 
ductor of heat, caused the iron to be over-heated, and thereby 
weakened, the steam pressure causing the colla) The author 

















laid a piece of this compound on a piece of iron heated to a little 


cir that the injured side of the boiler had on it 
the feed-cock, and that as the oil, passing through the 
latter, came first in contact with the incrustation on that 
half, it was absorbed before it could reach the other side of boiler. 
The uninjured fire-box, however, was coated with an incrustation 
jin. thick over the whole of it. Now this thickness of incrus- 
tation ought never to be found in a boiler which is in connection 
with a surface condenser, and the fact of its being there clearly 
afforded evidence of the engineer’s ignorance both of the use of 


the surface condenser and ot the meaning of a trifling incrustation | 


to preserve his boiler from galvanic action and oxidation. But, as 
seen in the case of the Conatio, the danger is not dependent alone 
upon the thickness of the coating of incrustation, but chiefly on 
its porosity. Let the incrustation be never so thin, a bituminous 


substance is added to it, which binds it together so that it becomes | 


elastic and impervious to water; the iron plate will overheat and 
collapse under pressure. Hence, wherever oils containing bitu- 
minous matter are allowed to pass into a boiler, it is only a ques- 
tion of time as to when the incrustation becomes impervious, and 
the fire-box under it collapses. 

The author was much surprised that the uninjured fire-box in 
the Bergen Huns boiler had not collapsed also, more particularly 
as the incrustation on it was spread very evenly and closely. In 
boilers working in connection with open injector condensers, 
incrustation attains a considerable thickness in places where it 
cannot easily fall off. But on a cylindrical fire-box it would un- 


doubtedly never have laid so compactly as was the case here ; it | 


would have been broken and in uneven patches. It appeared 
evident that some of the oil had also reached the uninjured side of 
the boiler, and had acted on the incrustation there. The author, 
therefore, would recommend precautions being taken so as not to 
allow these oils to enter steam boilers. There is no necessity for 
their use at all; a little pure rectified petroleum pumped with the 
feed-water into the boiler will prevent such accidents as the col- 
lapsing of fire-boxes. It will be sufticient to lubricate the internal 
parts of the engines, and, at the same time, will keep the surface 
condensers perfectly clean. 

Looking at the foregoing facts, the author thinks it will not be 
difficult to account for the disappearance of many missing steam- 
ships. At any rate, a careful investigation into the cause of this 
class of accidents is a matter of the greatest importance, and the 


author hopes the remarks he has made may have the effect of | 


drawing attention to the subject. 








CONTRACTS OPEN, 


GIRDERS FOR CAMBRIAN RAILWAYS. 
THE Cambrian Railway Company require tenders for six wrought 


iron girders 30ft. long, height iu centre, 3ft.; ditto near ends, | 


2ft. 1din.; web of girder, }in. plate ; top and bottom flanges, 12in. 
wide, with No. 2 joint plates, 24in. by 12in. by }in., also No. Zin. 
angle plates same ; No. 4 diagonal bands, with angle irons 3in. by 


3in. by gin. on both sides, with are! strips between ; angle iron | 
y 


4in. by 4in. by gin.; T iron 5in, by 2in. by tin,; rivets, #in.; bolts, 
lin. All bolt holes to be drilled at the works. The bolts to be made 
to fill up the holes tight. Also for two wrought iron girders, 27in. 
long, same section and specification. Every girder, or any part of 


HALF ELEVATION 


av 
Ss 
% ave a 


° 











eee ee ee) ee | ae 


ALL JOINTS TO HAVE PLATE COVERS 24x 12% 3 AS WELI. 





, stage, by means of flaps or gangways, so as to form a perfect means 
| of access and communication thereto. The piers, hydraulic 

machinery, and the masonry work form the subjects of separate 
| contracts, 

The landing stage will consist of twenty-one pontoons of the 
following dimensions, viz.:—Thirteen pontoons for the northern 
end and centre of the landing stage, each 80ft. long; and eight 
ae for the southern end, each 54ft. 4in. long, ail 10ft. wide 

5ft. Gin. deep in the frame. The plating is to be jin. thick 
| throughout, with }in. covers. All butts are to be planed. 
| frames are to be about 2ft. apart, centre to centre, and formed of 
| angles 3in. by 3in. by in. in every case. The floorings are to be 
formed of a plate 8in. by jin., and angles 24in. by 2sin. by jin. 
are to be rivetted to every frame to stiffen the bottoms of the 
pontoons, Each of the 80ft. pontoons will be divided into four 
compartments by three bulkheads, and each of the 54ft. 4in. pon- 
toons into three compartments by two bulkheads, which are to be 
formed of jin. plates, and stiffened at intervals of 2ft. 6in. with 
| angles 2}in. by 24in. by Zin. Intermediate half bulkheads, of same 
scantling as above, to be fitted in each t The bottoms, 
ends, and sides of all the pontoons are to be double rivetted up to 
about the 3ft. water line, orto the nearest laps thereto; the re- 
mainder to be single rivetted. As a general rule the rivets are to be 
| Sin. in diameter, and 2}in, —< for the double rivetting, with 4in. 
lap, and gin, diameter and 2hin. pitch for the single rivetting 
throughout. Frame rivets fin. diameter, and Gin. pitch. 

There will be four lines of double web girders forming keelsons 
on top of tbe pontoons; three of them will extend the entire 
length of the landing stage ; the fourth will finish with a return 
girder at the end of the recess for cargo traffic. There will also be 
three intermediate lines of single web girders, two of them extend- 
ing the entire length of the landing stage; the third will finish 
into the return girder at the cargo recess. Double web distributing | 

| girders will support the two bridges. All these girders are of 
varying depths. Provision is to be made for securing the bridge 
| joint bed-plates, and for carrying the weight of the bridges at two 
points in the length of the landing stage. In these positions a 
supplementary double web girder is to be fitted. These distributing 
girders are to be supported by two transverse double web girders, 
| having flanges formed of two plates 2ft. by 4in., connected to jin. 
web plates with angle-irons 4in. by 4in. by '%;in., stiffeners of T 
4in. by 3in. by gin., covers to web plates jin. thick. The butts of 
all plates in these girders are to be planed. The top flanges of all 
| these girders must be made with a slight cant, so as to accommo- 
| date themselves to the camber of the roadway plates which will 
support the deck planking. The roadway plates will be laid 
breadthwise of the stage; they are to have a 3in. corrugation. 
They are to receive one coat of boilei linseed oil while hot. They 
must be rivetted together, both for butts and laps, over the entire 
area of the stage, and also to each main and intermediate girder 
where they rest upon them. When secured in this manner in 
their place they are to be thoroughly cleaned, and served with a 
coat of thin asphalte in the furrows. The coating of the ridges is 
to be performed in the same way at the time that the fore and aft 
deck planking is being laid. 

A covering board of greenheart 13in. by 6in., no length to be 
less than 30ft., is to be laid all round the deck platform constructed 
as before described. It must be carefully fitted and tenoned to 
the vertical fender pieces, and secured by 2in. galvanised iron 
bolts, spaced 3ft. apart, to the angle bar prepared for it. The 
| top inner edge will be rebated at the ends of the platform, and 
| the planking will finish upon its top side. It must be laid in thick 
lead paint before being finally bolted down. Upon the top of the 
| corrugated flooring plates a deck of greenheart scantling is to be 





laid, each plank to be Gin. by 3in., bolted zigzag as regards the 

strakes, to every second corrugation with gin, galvanised bolts ; 

the bolt heads are to be recessed and the holes plugged flush. No 
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GIRDERS FOR THE 


such girders as may be required by the engineer, shall be tested in 
the ordinary manner at the sole cost of the contractor, labour and 
machinery included, and any girder breaking, buckling, or becoming 
in any way injured, is to be rejected and replaced b: th 
girder at the sole cost of the contractor, to be subject, however, to 
sitnilar tests. The construction of the girders is shown in the 
aecompanying engraving. The girders to be delivered to the Cam- 
brian Company within three months from the date of the accep- 
tance of the contract by the company. Tenders are to be sent to 
Mr. George Lewis, secretary Cambrian Railway Company, 
Oswestry, on or before the 21st prox. 


WORKS AT SEACOMBE, CHESHIRE. 





The Wallasey Local Board invite tenders for the construction of 


a floating landing stage, with connecting bridges and other works, 
on the foreshore of the river Mersey, at Seacombe Ferry, Cheshire. 
The character of the works to be executed will be learned from the 
illustrations which we give at page 394. The dotted portion 
shows existing works. Generally speaking, tenders are required 
for the construction, launching, and mooring in place, by means of 
anchors, chains, and shore connections, of a floating landing stage, 
310ft. Gin. long, and 80ft. beam, composed of wrought iron pon- 
toons, placed transversely, connnected longitudinally by four lines 
of double and three lines of single web wrought iron rivetted 
girders, having on top a deck of heart timber, supported 


“upon corrugated iron plates which will form roadway beams. The 


construction, erection, and fixing in place of two wrought iron 
double web girder bridges, one bridge to consist of three girders, 
each 13ft. deep, with 10ft. in the clear between the girders, carry- 
ing roadways of greenheart timber, supported on corrugated 
wrought iron plates, which are to be secured transversely to the 
main girders. The second or southernmost bridge to consist of 
two girders, each 13ft. deep, 12ft. in the clear, generally finished 
same as above described, fitted for cart traffic, having footwalks 
formed upon cantilevers outside each girder. These bridges are 
intended to connect the bridge ages with the floating landing 
stage, and are to be provided with wrought and cast iron joints 
and attachments for that purpose. The construction and erection 
of a double roof over one bridge, formed of wrought iron glazed 
sashes, supported upon cast iron columns and brackets; and the 
connection of all the works to the piers and to the floating landing 
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| plank is to be used which is less than 30ft. in length. Planks to be 
| laid close, bedded down on Stockholm tar ; the seams to be served 
with four threads of bestoakum and payed. The whole of the tim- 
ber in the deck is to be dressed down and left flush and even when 
laid. Twelve hatchways, each 2ft. square, with grating covers to be 
rovided where directed. Thirty-four cast-iron bollards are to be 

| bolted to the top of the double web girder along the front side and 
| ends of the landing stage. They will be spaced about 12ft. apart. 
| Timber faced fenders, composed of four pieces of American elm, 
12in. by 12in. bolted together edgeways every 4ft. with clenched 

| bolts, in lengths of 20ft., are to be secured to the fender pieces 
| by two bolts 1}in. diameter, on the outshore side and ends of the 
| landing stage. They will be supported at the back by up-and-down 
fender pieces of greenheart 12in. by 12in., spaced every 6ft., bolted 

| to the angle lugs prepared for them on the face of the longitudinal 
and end girders, with one fl4in. bolt in each lug. This backing 
and the face fenders are to be surfaced as joiner work. <A projec- 
tion, 20ft. 3in. long and 4ft. 3in. broad, will be provided midway 
at the back of the landing stage to afford access to the hydraulic 
lift platforms. It will be supported upon seven brackets formed 
of If Gin. by Gin. by fin., with in. web plate. A in. plate will 
be rivetted on top of the brackets and the deck plank of greenheart 
laid above. A fence of double ;;in. galvanised short-link chain is 
to be formed all round the edge of the landing stage deck, sup- 
ported upon wrought iron galvanised stanchions fixed in cast 
iron sockets, which are to be let into and bolted to the deck. 
A sin. galvanised wrought iron short-link chain is also to be 
secured in festoons underneath the face fenders, as may be indicated. 
Bridge rails weighing 63 lb. to a yard, leading from the lifts, are to 
be laid upon the landing stage deck, leading over a 12ft. single road 
turntable, so that wagon traffic can be worked over its own ig- 
way, either on to the deck of the st s, or alongside of them, 
as the case may Wrought iron strips and cast iron wheel 
guards for cart traffic are also to be fixed in suitable posi- 
tions. Nine single lanterns and standards are to be pro- 
vided and erected in such positions as 5m é be indicated ; four 
shadowless lanterns, each carrying four lights, fixed in an arch 
upon dovble columns are also to be provided and erected, one at 








| each gangway. All to be of patterns approved of by the engineer. 
The gas service is to be laid to these positions complete. 
The landing stage will be secured in position by means of 825 
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fathoms 2in. best stud link chain, in suitable lengths; and two 
single fluked mooring anchors, each 50 cwt. The ent 
of each chaiv is shown in the drawing. The breast and cross 
bridle mooring chains are to be secured by the contractor to 
cast iron posts built into the masonry at the back of the new river 
wall, and will pass outward through hawseholes formed in the 
masonry having a pipe of cast iron set in the mouth of each hole 
to take the chatfe of the chains. These posts and hawsepipes are 
not included in this contract. The fore and aft riding chains will 
be attached to the single fluke anchors. These are to be laid in 
position by a diver, and must be properly buried in the bed of the 
river. The moorings will pass over cast iron fairleads belted on 
the gunwale of the landing stage, and will be stoppered behind the 
fairleads in heavy cast iron blocks with wrought iron forged 
stoppers. The blocks are to be secured to the deck, and are to be 
fitted with long wrought iron back ties. The bare ends of ali 
chains are to be led below, through a hawsepipe on deck, and 
shackled to the flanges of the main girders, 

Two bridges of wrought iron, in the positions shown on the 
general drawing, will form the communication between the bridge 
piers and the Janding stage ; they will also act as mooring booms. 
The northern bridge is intended for y s only ; the southern 
bridge is for goods, carts and passengers. 

The northern bridge will be composed of three double web solid 
plate girders, each 13ft. deep at centre. The top and bottom 
flanges of the middle girder will be formed of two plates, each 3ft. 
by jin. rivetted together, connected to the webs by JL 4in. by 
4in. by in.; the web plates are to be jin. thick, except at ends, 
where they will be increased to }in. with J, Gin. by 3in. by gin. 
stiffeners, spaced 3ft. apart centre to centre. Web cover plates 
6in. by };in. over plate joints outside. Cover plates of top and 
bottom flanges gin. and jin. thick. Each of the side girders will 
have the top and bottom flanges formed of two plates each, 2ft. 
by #zin., connected to the webs with L 4in. by 4in. by gin.; web 
plates same thickness, and stiffened with T bars same as middle 
girder. Two arched double web girders will connect the main 
girders overhead ; they are to be formed of L 44in. by 3in. by fin. 
at top, 3in. by 3in. by jin. at bottom ; top, bottom, and web plates 
hin, thick ; five singie web girders are to be rivetted to the bottom 
of the bridge girders ‘formed of plate [§in. thick, and J L 3in. by 
3in. by din. 

The roadways will be formed as follows, viz.:—Corrugated plates 
#in. thick, with 3in. corrugations, will rest upon L 6in. by 4in. by 
2in., rivetted to the webs of the girders. Upon these plates green- 
heart scantling, 6in. by 3in., will be laid longitudinally secured to 
every fourth corrugation by one gin. galvanised bolt and nut let 
in flush with the top surface. The seams are to be caulked with 
four threads best brown oakum and payed, and the bolt holes filled 
up. The handrails on the girders at each side of roadway are to 
be of teak 2hin. in diameter, supported at intervals of 6ft. by 
wrought iron brackets. 

The southern bridge will consist of two girders, each to be of the 
dimensions of the middle girder of the northern bridge already 
described. The corrugated roadway plates are to be +;in. with 
5in. corrugations, and the roadway is to be formed upon them as 
follows, viz.:—Pitch pine scantling 4}in. by 4in., laid about 4}in. 
open, will be laid longitudinally, secured to every second corrugation 
by a @in. galvanised bolt and nut, let in flush. On this, greenheart 
sheathing 4in. by 2in. laid close, secured with din. ragged gal- 
vanised spikes, will form the surface of the roadway. The seams to 
be served with three threads of bestoakum and payed. The wheel 
track is to be served with wrought iron plates, 3in. by din., and cast 
iron guards are to be laid at each side. Greenheart battens 4in. 
by 1}in. in horse track, secured with 5in. galvanised ragged spikes, 
Cantilevers of J, 6in. by Sin. by }in. by 6ft. apart are to be rivetted 
on outside the girders. Upon them 4in. pitch pine scantling, open 
laid, will be secured longitudinally, and f: d with in. gal- 
vanised bolts and nuts ; greenheart sheathing 4in. by 2in. laid jin. 
open, and secured with 5in. galvanised ragged spikes, will form the 
surface. Three strong guard rails of wrought iron steam pipe are 
to be fixed outside each footwalk, supported at intervals of 5ft. by 
wrought iron forged standards. The rails and standards are to be 
galvanised. Two arched double web girders will connect the main 
girders overhead ; they are to be formed of L 3in. by 3in. by fin. 
top, bottom and web plates }in. thick. Five single web girders are 
to be rivetted to the bottom of the bridge girders formed of plate 
Zin. thick, and JT, 3in. by 3in. by din. A short girder is to be 
rivetted up to each end of each of the bridges for carrying the 
cast iron joint saddles. These girders are to be formed of top and 
side plates jin. thick, and bottom plates jin. thick. All L to be 
Gin. by Gin. by fin. The butts and edges of all plates in the 
bridges are to be planed. Four ornamental shadowless lamps, of 
approved design, are to be fixed under the overhead ties in the 
passenger bridge, and two in the goods bridge ; the gas service is 
to be led from the piers to them and to the landing stage; brass 
universal joints are to be provided at each end of each bridge. 

A glass roof is to be formed over the double roadway passenger 
bridge. Brackets of cast iron are to be bolted on to the top 
flanges of the middle and outer girders at a distance of 6ft. apart. 
They will be connected by an L 4in. by 3in. by 4in., which will 
be bolted by two gin. bolts to the top of each bracket. An orna- 
mental gutter casting will be bolted on top of the brackets, and a 
bold cast iron moulding inside. The roof will be formed of arched 
L 3in. by 2in. by fin., and 2ft. apart between centres, the sash 
bars on sides are to be of same scantling. The glazing is to be of 
fin. rough rolled curved sheets, puttied in place; held with a 

in ~;in. diameter, through blade of Tee bar underneath the 

ttom edge of eack sheet. An ornamental facia piece of cast 
iron is to be fitted at each end, and cast iron cresting on top of 
the bridge. Proper joints are to be provided and fitted to the 
bridges. 

The drawings may be inspected. and a copy of the specification 
obtained, at the office of the engineer, at Egremont Ferry, near 
Birkenhead. The tender amount is to be a lump sum for the 
whole work, completely finished and erected. 

The tenders must be sent to the Chairman of the Ferry Works 
Committee, Wallasey Local Board, Egremont, near Birkenhead, 
on or before three o'clock in the afternoon of Monday, the 25th 
day of June, 1877. 

The works have been designed by Mr. W. Carson, M.LC.E, 
Egremont, as engineer to the Wallasey Local Board. 














Pitz Drivine Macurinery.—In the table given Jast week at page 
374, for mean velocity of current in feet per hour, read, feet per 
second. A decimal point should be placed in front of the third 
figures representing these velocities. 

DEATH OF Mr. JosEPH ARMSTRONG.—We announce with great 
regret the death of Mr. Joseph Armstrong, locomotive superin- 
tendent of the Great Western Railway. Mr. Armstrong expired 
at Matlock on Tuesday, and his loss will be severely felt by the 
Great Western Company. 

A Fotpine Boat.—A few days ago a new and ingeniously con- 
structed portable boat was launched and tested onthe Clyde. The 
boat, which is 8ft. in length, and 2ft. 8in. in breadth, is composed 
of hickory wood, and constructed in such a way as permits of its 
being folded up till it assumes the appearance of a somewhat large 
travelling case. When packed it contains the oars, seats, canvas 
covering, with sufficient space left for other necessaries, and as the 
whole weighs but little over 56 Ib., it can be easily carried about 
from place to place. Before being put into the water the frame of 
the boat is drawn out to its full length, and covered on the bottom 
and sides with a strong waterproof canvas covering. This boat has 
just been brought to this country from the United States by Mr. 
J. N. Colby, of 5, Carlton-place, Glasgow, by whom the trials were 
carried out on the Clyde, in presence of a large number of spec- 
tators. With three men on board the boat drew only 4in. of water, 
and was remarkably steady, fleet, and easily handled. The process 
of unpacking and fitting the boat with its covering ready for the 
water occupied only the space of three minutes, : 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months 


1879. Improvements in Pottery Biocks and in apparatus for raising, 
lowering, and holding fast window blinds, Roger Vivian, Tuckingmill, 
Camborne, Cornwall. 

1881. An improved Sroprer for Botrues, Frederick Smith, New North- 
road, London. 

1885, An improved process of producing Iron and Steet from Oxipe of 
Iron and other ores, Benjamin Woolley Hart, Garway-road, London.— 
14th May, 1877. 

350. A new or improved method of and apparatus for Feepixe ScRIBBLER 
Carpine Enoines, Harry Marsden, Huddersfield, Yorkshire.— 26th 
January, 1877. 

382. Improvements relating to the Preservation of Meat and other 
perishable substances, and to refrigerating or cooling apparatus there- 
for, and for other like purposes, William Robert Lake, Southampton- 
buildings, London.—A communication from John Jones Bates, 
Brooklyn, New York, U.S.—29th January, 1877. 

822. Improvements in SicuTinc OrpNaNck, and in the apparatus em- 
ployed therein, Lothian Kerr Scott, Charles-street, St. James’s, London. 
—lst March, 1877 

880, Improvements in machines for Maxine Cur Naixs from bar or sheet 
iron, William Southwood, Birmingham.—5th March, 1877. 

1267. An improved machine or apparatus for WASHING, BoILING, RINSING, 
and Partiatty DryinG ArTIcLEs of CLormine and other fabrics, which 
apparatus is also applicable for washing, rinsing, or boiling in the pre- 
paration of articles for food, Thomas Bradford, High Holborn, London. 
—3lst March, 1877. 

1400. An improved Printtno Press, Carlo Giuseppe Squintani, London.— 
A communication from William Matthew Clark and John William 
Daughaday, Philadelphia, U.S.— 10th April, 1877. 

1479. Improvementsin apparatus for BREAKING or CRUSHING and Surpty- 
1nG Foe. to Steam Bolter and other furnaces, Christopher Catlow, 
Burnley, Lancashire.—14th April, 1877. 

1516. Improvements in Sream Borers and other furnaces, Richard 
Arthur Wilson, Cross-lane, Salford, Manchester.—19th April, 1877. 

1595. Improvements in Avromatic Frre-aLarMs, Frederick Bogen, Lon- 
don.—A communication from Charles Albert Heinrich, Leipsig, Saxovy. 
—24th April, 1877. 

1608. An improved apparatus for Fiutertna Liqurps, applicable also to 
other similar purposes, Louis Sallien, Brussels. 25th April, 1877. 

1645. Improvements in Gas Conpensers, Frank Morris, Brentford, and 
Samuel Cutler, Millwall, Middlesex.—27th April, 1877. 

1€65. Compounding and solidifying Corres with Sucar, Frederick 
Templeman, John-street, Minories, London.—30th April, 1877. 

1706. Improvements in the mode of and means or apparatus for WorkK1NG, 
Wasuino, or otherwise Treatina Butter, which said means or appa- 
ratus are also suitable for other purposes, James Macnee, Glasgow, 
Lanarkshire, N.B. 

1708. A new or improved process or means for Preservinc Ecos, 
Cristoforo Muratori, Hackney, London.—2nd May, 1877. 

1791. Improvements in the means and apparatus for VentiLatina Com- 
PARTMENTS of VESSELS, carriages, buildings, and other structures, by 
the employment of cooled, dried, and filtered air, Charles Denton Abel, 
Southampton-buildings, London. — A communication from Gustav 
Adolphe Danet, Paris, and Charles George Vichoff, Brussels. 

1792. Improvements in apparatus for Cuiprinc Horses and other Ant- 
MALS, part of the improvements being applicable to other purposes, 
Tom Garthwaite, Witham, Essex.—8th May, 1877. 

1794. Improvements in the mode of Osraininc Motive Powers for 
Vessets and in machinery for utilising said powers, Herbert John 
Haddan, Strand, Westminster. — A communication from Thomas 
Shepard Seabury, New York, U.S.—9th May, 1877. 

1816. Improvements in the manufacture of Locks and other fastenings 
locking by piston catch, Jules Théophile Lemuire, Paris. 

1818. Improvements in the manufacture of BrusHes, John Lacey Davies, 
Norwood, Surrey. 

1820. Improvements in Wraprrers or Exvecopes used in presses for ex- 
tracting oil from seeds and making oil-cake therefrom, Cyrus Eskrett 
and William Henry Searle, Kingston-on-Hull, Yorkshire. 

1822. Improved appliances to Raitway and TRAMWAY CARRIAGE Gas- 
HOLDERS, whereby they may be automatically charged, James Milne, 
Edinburgh. 

1824. Improvements in Rees or Swirts for winding yarns or threads into 
banks, Joseph Stubbs, Manchester.—Partly a communication from 
William Grover, Holyoke, U.S. 

1826. Improvements in Rattway Carriace Lamps, Albert Marcius Silber, 
Whitecross-street, London. 

1827. An improved Dress-HoLDER or DRESS-SUSPENDER, Stephen Spooner, 
Gore-place, South Hackney, London. 

1828. Improvements in Grinpino MiLts, William Newzan Nicholson and 
William Mather, Newark-upon-Trent, Nottinghamshire. 

1831. An improved Kerrie, Frederick William Nunns, Teddington, Mid- 

dlesex.—l0th May, 1877. 

1833. Improvements in the Permanent Way and Rotuine Stock of Tram- 
ways, erick Edward Blackett Beaumont, Westminster-chambers, 
Victoria-street, London, Thomas Barningham and Christopher Thomp- 
son, i m, Durham. 

1834. Improvements in Rattway Switcu Arraratvs, John William Dor- 
man, Cork, Ireland. 

1836. Improvements in the method of and apparatus for CHeckine, 
REGISTERING, and InpIcaTING, more particularly applicable for checking, 
registering, and indicating the number of passengers carried in vehicles 
such as omnibuses and tramway cars, and recording differential fares, 
Alfred Johnson Aspinall, Liverpool. 

1842. Improvements in apparatus for Suppiyrnc Foe. to Fornaces and 
other fireplaces, Bernard Peard Walker, Birmingham. 

1846. Improved machinery for making und for Atracuine the Heexs of 
Boots and Suoes, Edward Waterman, Bristol.—llth May, 1877. 

1848. New or improved means and apparatus for Reoisterinc and InpI- 
caTinG the Entries and Exit of Passencers to and from vehicles or 
— and the fares paid, Marshal Arthur Wier, Shepherd's Bush, Mid- 

jesex. 

1850. Impr ts in the facture of Cups or Vessets adapted for 
use in drinking or for holding semi-filuid substances, such as creams, 
ices, or jellies, Thomas Layzell Scowen, Gloucester House, Stoke New- 
ington, London. 

1854. Improvements in apparatus for Rutinc Parer and the like, John 
Cumming, Edinburgh. 

1858. Impr i 
Young, 





£, 





ts in the ture of Fettep Farrics, Arthur 
Manchester, William James Richardson Fox, Batley, York- 


shire. 

1859. Improvements in machinery for PRerPaRine, SprnninG, and DovBLING 
Cotton and other fibrous materials, James Higgins, Alfred Higgins, 
and Thomas Schofield Whitworth, Salford, Lancashire. 

1860. Improvements in Rotary Gitt Apparatus for treating jute and like 
_—- substances, William Parell Butchart and James Foote Butchart, 

undee. 

1862. An improved Fioor Cramp, Joseph Green and James Green Hirst, 
Leeds, Yorkshire.--12th May, 1877. 

1868. An improved apparatus for AUTOMATICALLY DIsINFectTINe and Prri- 
FyincG the Arr in Sick Rooms or other confined places, Henry Bollman 
Condy, Battersea, Surrey. 

1872. Improvements in the construction of RatLway Sionas, Mark Walls, 
Bolton, Lancashire. 

1874. Machinery or apparatus for CLeansinc or WasHino TABLE PLates, 
— and similar articles, Francis Edwin Wiggens, §t. James-street 

mdon. 

1876. Improvements in the Consrrucrion of Carriaces, Benjamin 
Thomas Newnham, Bath. 

1877. Improvements in Sprinc Burrers for buffing or draw purposes, 
George Wilson, Sheffield. 

1878. Impro its in the 
son, Sheffield. —14th May, 1877. 

1893. Improvements in Darninc Macuines and in Nerpwes for the same, 

* Robert Hill, Hornsey Rise, Middlesex. 

1895. A new or improved Se.¥r-apsusTiInG WinpLass or machine for haul- 
ing in nets, hoisting masts, or for other hauling and lifting purposes on 
board fishing boats or other vessels, Robert Donaldson and James 
Taylor, Glasgow. 

1897. Imp ts in hinery for CompnG Woo. and other fibrous 
substances, Robert Beecroft and Frederick Henry Wright, Halifax, 
Yorkshire. 

1899. Improvements in apparatus for Controtuinc and ReouLatine the 
— of Marte Encines, James Henry Smith, Euston-road, Lon- 

ion. 

1901. Improvements in the process of Seraratine Tin from tinned plate 
— tinned articles, Adolf Gutensohn, Bow, London.—l5th May, 
1877. 

1903. Improvements in machinery or apparatus for Forminc Scpew- 

THREADS on Bots and in Nuts, John Henry Johnson, Lincoln’s-inn- 

fields, London.—A communication from Samuel Sharpless Townsend, 

Philadelphia, U.8. 

1905. Improvements in machinery or apparatus for Removine Knots from 

Wootten and other Textice Fapricg and for dressing and finishing the 

same, Adrien Enoult, Elbeyf-sur-Seine, France. 

=. improvements in Pioueus, William Chamberlain, Dodbrook, Devon- 





facture of ARMOUR-PLATES, George Wil- 











1909. Sageemmenie in machinery or apparatus for CLEaninG and Puri- 
yvtnc Foreign Gram and Szeps, Tom Cluderay, Bradford Yorkshire, 








1911. Improvements in the mode of CLariryine and of Drytina Suaar in 
Movutp, Thomas James Smith, Fleet-street, London.—A communication 
from Dominique Casalonga, Rue des Halles, Paris. 

1913. Improvements in the mode of or apparatus for Lockrne and Inter- 
LOCKING the Levers that Work Raitway Pornts and Sienats, John 
- nae Frederick Wade Brierley, and Walter Wright Brierley, Slough, 

ucks, 

1915. Improvements in Scissors, William Robert Lake, Southampton- 
buildings, London.--A communication from Cornelius Morgan Meserole, 
New York, U.S. 

1917. Improvements in the manufacture of Non-aALcoHOLIC Beveraags, 
Thomas Henry Larmuth, High-street, Tunbridge Wells, Kent.—16th 
May, 1877. 

1919. Improvements in Hot-water Va.ves, William Byram, Bradford, 
Yorkshire. 

1921. Improvements in Taratine SiuDGE O1n with SuLpauric Acip and 
the product arising therefrom, and in manufacturing paints or varnishes 
therefrom, Henry Edward Newton, Chancery-lave, London.—A com- 
munication from Walter Proctor Jeuney, Brooklyn, New York, U.8. 

1927. Improvements in BREECH-LOADING SMALL-aRMs, William Field, Bir- 
mingham. 

1929. Improvements in apparatus for CLeanino and GrinpInG Grain, 
which improvements are also applicable to other similar purposes, John 
Watts, Bristol. 

1939. Improvements in Sewine Macuines and in appliances to be used 
therewith, Alexander Anderson, Glasgow.—17th May, 1877. 

1943. Improvements connected with Firrine Giass in Wixpows, doors or 
roofs of buildings, John Watson, ‘'orquay, Devonshire. 

1945. Improvements in SCREENING, SEPARATING, and CLEANING CoaL and 
other substances, and in the machinery or apparatus employed there- 
for, Thomas Whitelaw, Motherwell, Lanarkshire, N.B. 

1947. Improvements in machinery for StampinG ARticLes from Mera. 
Sueets, Charles Evans, Wolverhampton. 

1955. Improvements in Muss for spinning and doubling cotton and other 
fibrous materials, John Muir, Hetherington, Manchester. 

1957. Improvements in the manufacture of Maaic-Lanterns and in the 
lamps to be used therewith, Frederic Newtor, Fieet-street, London. 

1961. An improved method of and appuratus for Measurina Disrances, 
applicable for finding the range of artillery, coast surveying, and for 
other like purposes, Pringlé O'Hanlon Barnes Wollen, St. Paul's-road, 
N.W., London.—A communication from Arwed Hahn and Richard 
Hahn, Cassel, Germany.—18th May, 1877. 

1963. Improvements in the construction of the Permanent Way of Ratt- 
ways and Tramways, Edward Hawks and Alexander Bridges, Leith, 
Midlothian, N.B. 

1967. Improvements in SupMercep Vessets and in means of propelling 
the same, Auguste Arstne Olivier, Paris. 

1971. An improved method for Paeservinc Fisnes, Pietro Toninetti, 
Hamburg, Germany. 

1973. An improved method for Preservine Meat, Pietro Toninetti, Ham- 
burg, Germany, 

1975. Improvements in Stream Enaines, George Tangye, Birmingham, and 
Henry Cherry, Aston, Birmingham. 

1977. Improvementsin PortasLe Fotpino or CoLLapsisLe Boats, John 
Newton Coleby, Glasgow.—A communication from Charles A. Fenner, 
Mystic River, Connecticut, U.s. 

1979. Improvements in machinery or apparatus to be employed in the 
manufacture of Boors and Suors, Edwin Powley Alexander, South- 
ag buildings, London.—-A communication from Réné, Cathelineau, 

*aris. 

1981. Improvements in Breecu-LoapinG Fire-arms, James Adsett, Upper 
Bridge-street, Canterbury. 

1983. Improvements in Looms for Weavinc, James Bywater, Birstall, 
Leeds.—19th May, 1877. 

1987. Improvements in Looms for Weavine, Alexander Burns, Mother- 
well, Lanarkshire, N.B. 

1991. Improvements in Pranorortes, Carl Pieper, Dresden, Saxony.—A 
communication from Otto Lemcke, Schkeuditz, Prussia.—2let May, 


1877. 





Inventions Protected for Six Months on the Deposit ot 
Complete Specifications, 

2033. Improvements in Gas Merers, William Robert Lake, Southampton- 
buildings, London —A communication from Frederick Klingmueller, 
Prague, Austria.—24th May, 1877. 

2089. Improvements in the Treatment of Seat-skins, Edward Prime- 
rose Howard Vaughan, Chancery-lane, London. — A communication 
from Joseph Kokesche, Paris.—29th May, 1877. 





Patents on which the Stamp Duty of £50 has been Paid. 

1859. Dressino Macatnes for Meat, Thomas Staniar, Manchester.—28th 
May, 1874 

1862. Horsenors, George Onley Gooday, Stanstead, Essex.—26th May, 
1874. 

1937. CrusHING Ores, &c., Henry Rowland Marsden, Leeds.—4th June, 


1874. 
a Treatment of Sucar, James Duncan, Mincing-lane, London.—8th 
une, 1874, 
1804. WoRKING TeLL-TaLe Sianars, &c., John Ford, Reading.—30th May, 
1874 


1899. Composine Typr, Adam Millar, Brooke-street, Holborn, London.— 
30th May, 1874. 

1905. Rattway Brakes, Jobn Clark, Silchester-road, Kensington, London, 
—lst June, 1874. 

1923. Stoprerino Borries, John Lamont, Glasgow.—2nd June, 1874. 

1943. Workine the Vatves of Steam Enoines, Henry Davey, Leeds,— 
4th June, 1874. 

2224. HeRMeETICALLY CLosiInc Bortries, James Lilburne, Marionville 
House, Edinburgh.—26th June, 1874. 

1915. Puospuates of Lime, Benjamin Tanner, North Strand, Dublin.— 
znd June, 1874. 

1931. PasteBoarD Boxes, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—3rd June, 1874. 

2058. Lusricatror, William Edward Rumsey and John Laurence Davies, 
Liverpool.—13th June, 1874. 

1916. Fitrerise Liquips, John Henry Johnson, Lincoln’s-inn-fields, 
London.— 2nd June, 1874. 

1927. Presstno Cuass, Jonathan Haley, Manchester.—3rd June, 1874. 

1954. APPLYING MaGnetism, William Penman Lyon, Ellingtoa-street, 
Barnsbury, London. —5th June, 1874. 

1920. Looms for Weavine, Christopher Gatlow. Burnley, Lancashire.— 
2nd June, 1874. 


Patents on which the Stamp Duty of £100 has been Paid. 


=. “t - - John Henry Johnson, Lincoln’s-inn-fields, London.—4th 

une, 1870. 

1569. FeRuces, &c., Charles Denton Abel, Southampton-buildings, Lon- 
don.—s0th May, 1870. 

1670. Meta. Tupes, Charles Denton Abel, Southampton-buildings, Lon- 
don.—30th May, 1879. 

1571. Drawine TuBe SkeLps, Charles Denton Abel, Southampton-build- 
ings, London.—30:h May, 1870. 

1572. GyMnastic Apraratus, William Farini, Marseilles, France.—30th 
May, 1870. 

1575. Sizinc and Dressina Yarn, Colin Mather, Salford, Lancashire — 
30th May, 1870. 

“= Printinc Macuinery, Percy David Hedderwick, Glasgow.—30th 

May, 1870. 

1660. Propuctnc Hyprocarpoys, John Henry Johnson, Lincoln’s-inn- 
fields, London.—8th June, 1870. 

= PLoucus, John Robert Jefferies, Orwell Works, Ipswich.—4th June, 
870. 

1657. Printinc TeLeoraPu Apparatus, William Robert Lake, Southamp- 
ton-buildings, London.—8th June, 1870. 

1686. WaTER wasTE PReventers, Francis George Fleury, Merrick-squaro, 
Southwark, Surrey.—1l1th June, 1870. 

1745. Fine-arms and Orpnance, Sir Joseph Whitworth, Manchester.— 
17th June, 1870. 





Notices of Intention to Proceed with Patents, 


208. CHaTELAINE Scissors, Henry James Perry, North-street, Brighton. 
—16th Januar,, 1877. 

284. Drivine Pites, Richard Hodson, Blackwall, Middlesex.—23rd 
January, 1877. 

803. Steam Bor.ers, William Rowan, York-street, Belfast. 

204. Harvesting Macuines, William McIntyre Cranston and Thomas 
Culpin, Worship-street, Finsbury, London. 

305. Heatino, &., Frederic Barry Stanton, High-street,jWest Bromwich. 
—24th January, 1877 

334. Bicycte CarriacE, Alfred Gunthorpe and Bernhard Henoch, Bruns- 
wick-terrace, Camberwell, Surrey.—26th January, 1877. 

356. Looms for Weavino, John Smith Raworth and Benjamin Alfred 
Raworth, Manchester.—27th January, 1877. 

873. CLop-crusHING, &c., Richard Bickerton and Ralph Bickerton, Ber- 
wick-on-T weed. 

875. Morive Power, Henri Adrien Bonneville, Piccadilly, London.—& 
communication from Christian Fink. 

$82. Preservation of Meat, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from John Jones Bate.—29th 
January, 1877. . 
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395. Mera Tramways, William Robert Lake, Pp gs, 
London.—A communication from Paul Cucherat.—30th January, 1877. 
405. Winpow-siinps, &c., Octavius March, Baker-street, Portman-square, 
London. : b : 
41. Lientixo Fires, Thomas Wimpenny, Leeds, Yorkshire.—5lst 

January, 1877. 
428. Scoxine the Game of Biturarps, William Walton, Denton, Lanca- 





shire 

ss. Coatrxa Vessers, Walter Field, Chandos-chambers, Adelphi, London. 
—ILst February, 1877. 

466. Compounp for TueRareutic, &c., Porroses, James Laker MeMillan, 
Glasgow.—3rd February, 1877. 

479, Wrxpows, Samuel Gibbs, Parkside Villas, Edmonton, Middlesex. 

492. Generatino Execraicity, &., Paul Jablochkoff, Paris.—5th Febru- 

ry, 1877. 
502 GonEW-WRENCHES, Thomas Chatwin, Birmingham.—6th February, 


1877. 

528. Fivrers, Edward Perrett, Abingdon-street, Westminster. London.— 
7th February, 1877. 

588, Fire-arMs, Francois Alexandre Le Mat, Boulevard St. Denis, Paris. 
—-12th February, 1877. 

648. Horsesaors, George Thompson Atkinson, Torquay, Devonshire.— 
16th February, 1877. 

754. Oven, Felix Edward Pratt, Fenton Potteries, Staffordshire.—23rd 
February, 1877. 

782, LeaTHer, James Matthison, Edinburgh. 

785, SreaM Enoine Inpicators, Henry Lea, Birmingham.—26th February, 


1877. 

709. Steam Enoines, Hunter Henry Murdoch, Staple-inn, London.—A 
communication from Emile Bede.—27th February, 1877. 

809. FasTeninos for Corsets, &c., Charles Bayer, St. Marylebone, London, 
—A communication from Messrs. Delpy and Lemaire. 

814. Sewine Macuines, Carl Necker, Prinzenstrasse, ‘Berlin.—28th Feb- 
ruary, 1877. 

323, Steam Cuttivator, Arthur Frederic Martindale, Greystead, North- 
umberland.—. lst March, 1877. 

872. Dressinc Gooseperries, Henry Faulder, Stockport.—5th March, 
1877. 

887. Srrippixe Motion for Carnpino Enornes, John Tattersall, Preston.— 
6th March, 1877. 

058. Emnossev Fasrics, Frederick Walton, Heatham House, Twickenham, 
Middlesex.—9th March, 1877. 
968. CoupLino Trucks, John Henry Hitchiner, Joseph Hargreaves Oddy, 
and George Samuel Wallis, Liversedge, Yorkshire.—10th March, 1877. 
1003. Lamps, &c., Edward Alexander Rippingille, Holborn, London.— 
13th March, 1877 

1070. CLEANING Tupes, &c., Richard Brown Evered, Drury-lane, Lon- 
don, and Eiward John Read, Smethwick, Staffordshire.—16th March, 
1877. 

1155. Incusators, Joseph Grey Penman, South-crescent-chambers, Liver- 
pool.—24th March, 1877. 

119%, Orenine Ventinators, &c., Nathan Hunt and William Newton 
Cox, Bristol. —27th March, 1877. 

13.9. Liqguip Soar, Jonathan Scharr, Bradford, Yorkshire.—4th April, 
ar? 








1877 

1328. MetaLiic Wixpow-raames, Joseph Thomas Harris, Bristol.—5th 
April, 1877. 

1490. Parstine Press, Carlo Giuseppe Squintani, London,—A 


,ously or at 


tyre; a crank pin tapering toward the middle, and a pedal made in two 
halves containing oil ; an adjustable step ; a mode of securing the handle 
bar to the tapered square end of the fork, so that the nut when un- 
screwed removes the bandlc from the square; a supporting of the 
machine on rods forked ubove, and whose lower ends clip and take into 
racks in the base frame (the rods being connected by cord); a stand in 
which the peripheries of the wheels rest on foot pieces at right angles to 
the plane of the wheels, their dist a trolled by a cord passing 
to the frame; an improved needle lubricator for oil, and one in which 
stiff grease is the lubricant. 

3710. Tevecrapnic Instruments, St. J. V. Day.—Dated 22nd September, 

1876.—(A communication.) 

The armatures of sounders or bells, or the tongues of relays, are pivotted 
about the centre of gravity, and placed crosswise between the poles, the 
pivot being in the line of the poles. They are rendered frictionless by 
means of springs, ‘The sound in sounders is increased by adding to the 
armature a concentrical slit pipe to strike against the studa. 


3711. Warmine Raitway Carriaces, A. Mason.—Dated 22nd September, 
1876. 





Exhaust steam is conveyed from the blasi pipe through the carriages in 
pipes having their outlet at the rear of the train. The quantity is under 
control of the guard, 


3712. Carvine Corton, &., W. and B, A. Dobson and T. H. Rushton.— 
Dated 22nd September, 1876. 

This claims to do the stripping and bringing down of the top flats more 
rapidly. A pair of cams actuated by chains or gearing are mounted on 
studs in the radial arms; they move slides connected to claws by side 
links, the fulcrum of each claw slides up and down in slots in the radial 
arm. The slides in rising make the claws lift the top flat so as to let the 
stripping board pass under. The top flat is lowered by an incline on 
the lifting arm ; the claws are then brought back by the cams clear of 
os stripping arms, and the stripping board is brought back over the top 

at. 


3'713. Rericeratine anp Heatinc Liquips, W. Lawrence.—Dated 22nd 
September, 1876. 

The heated liquid to be cooled is made to flow over or against the 
external corru ted copper surface of chambers through which water 
flows in a broad sheet. The chambers may be ted on trunnions for 
algansing purposes. — 
3714. Processes anp Furnaces FoR Propuctne Iron AND STEEL, C. W. 

Siemens.—Dated 22nd September, 1876. 

An annular trough for stream of cooling water is fixed at the back end 
and neck of a rotative furnace. Regenerators are so made that dust can- 
not fill up the chequer work. The gas produceris putin close connection 
with the rotative furnace, so that heated gas passes through a hot pas- 
sage between the two air regenerators and through a nozzle into the 
rotative; chamber. The regenerators are formed of multitudinous cig- 
zag passages. For wrought iron from the ore, a quantity of granulated 
or broken pig metal is charged with the ore and fluxing and reducing 
agents. The lining is formed of the liquid cinder after balling of the iron 
mixed with roll scale or rich oxide. In reverberatory furnaces for melting 
iron and steel, a number of air passages are made to run just behind the 
gas passages, over] which their upper ends are projected horizontaliy. A 
chamber below the furnace receives any molten slag or metal. In the 
manufacture of cast steel on the open hearth the slag is run off continu- 
intervals through doors and holes. A given percentage of 








cation from William Matthew Clark and John William D.: 


head 
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in the metal is ineured by putting some rich ferro-silicon 





10th April, 1877. 

1625. We1tinc Cory, William Morgan-Brown, Southampton-buildings, 
London.—A communication from George Rose and Henry Rose.—26th 
April, 1877. 

: Purirication of Gas, Samuel Cutler, Millwall, London.—27th April, 
1877. 

1657. Tempertno Grass, William Frederick Mason, Heath Bank, Heath 
Chapel, Lancashire.—Partly a communication from Frederick Siemens. 
—28th April, 1877. 

1674. Gas-cLeanixa Liquip, John Ellis, Holbeck, and Silvanus David 
Oakley, Hunslet, Leeds, 

1676. Courtine Trucks, John George Agars Walker, Danes Hill, Retford, 
Notts. —30tk April, 1877. 

1741. Pex, &c., William Robert Lake, Southampton-buildings, London. 
--A communication from Sidney C. Thompson.—4th May, 1877. 

1750. Vannisues, &c., Thomas Colwell Booth, Vernon-place, London.—A 
communication from George Wolff.—5th May, 1877. 

ca 3 FoscaL Matrers, &c., Henry Young Darracott Scott, Ealing, Mid- 
dlesex. 

1773, Puoto-rLecrroryres, Wiliam Robert Lake, Southampton-build- 
ings, London.---A communication from William Howard Mumbler.—7th 
May, 1877. 

1819. Yaatno Katzs, Samuel Aldred, Maryon-road, Charlton, Kent. 

1426. Lamps, Albert Marcius Silber, Whitecross-street, London. 

1827. Dress-HoLperR, Stephen Spooner, Gore-place, South Hackney, 
London.—1l0th May, 1877. 

1839, Sreerine Vessecs, Jonathan Jopling, Bishopwearmouth, Durham. 
—l1th May, 1877. 

1850. Ccps, Thomas Layzell Scowen, Gloucester House, Stoke Newington, 
London.—12:h May, 1877. 

1915. Scissors, William Robert Lake, Southampton-buildings, London.— 
A communication from Cornelius Morgan Meserole.—16th May, 1877. 
1061. MeasunrinG Distances, Pringlé O'Hanlon Barnes Wollen, St. Paul’s- 
road, N.W., London.—A communication from Arwed!Hahn and Richard 

Hahn.—18tA Moy, 1877. 

1967. SupMERGED VesseLs, Auguste Arsdne Olivier, Boulevard de Stras- 
bourg, Paris. 

1985. Exornes for Rock-pritts, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from Edward Stevens, Winchester 
and Harvey Klapp Flagler. 

1986. Formine Screw Tureaps, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from Edward Nugent.—19th 
May, 1877. 

2033. Gas-meTERS, William Robert Lake, Southampton-buildings, Lon- 
don.—A communication from Frederick Klingioueller.—24th May, 
1877. 

2089, TReaTMENT of Seat Skins, Edward Primerose Howard Vaughan, 
Chancery-lane, London.—A communication from Joseph Kokesch.— 
29th May, 1877. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
= office of the Commissioners of Patents within twenty-one days after 

te, 
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ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





3677. Foc 
ber, 187 
This is a mode of placing signals on the rails with an automatic clip- 
ping apparatus which disengages itself from an exploded signal and 
rings forward a fresh one when actuated from a distance. A horizontal 
slide bar works to and fro at right angles to the rail on slide pulleys; 
with a clip in front it seizes a page fog signal—lowest of a number of 
such in a slanting chamber—and places it on the rail. The slide bar is 
drawn back by a rope from the signal station, and moved towards the 
rail by a pulleyed weight. 
3690. Sream Borters, H. H. Murdock.—Dated 20th September, 1876. 

For rapid circulation and os heating surfaces, the shell is made of 
two horizontal semi-cylindrical portions one above the other, and con- 
nected by flat vertical sides ; and the middle is traversed longitudinally 
by a horizontal chest of rectangular section containing vertical tubes, 
fixed at both ends, The furnaces may be internal or external ; the flames 
from the back of the furnace pass through the tube box, and return 
along the sides of the boiler to machinery. 

83700. Brcyctes aNp Sranps, 7. Browett and W. Harrison.—Dated 2lst 
September, 1876, 
comprises a brake, in which two levers of the first kind grip the 


SIGNALLING ON RalLways, &c., J. Keighly.—Dated 20th Septem- 


in the heated ladle before the charge of liquid metal is run in. 
$8724. Apparatus FoR MasHInc anp GrinviNG, F. Wirth.—Dated 23rd 
September, 1876.—(A communication.) 

This comprises a chamber in which the substances are subjected to 
steam under pressure. The oblong mash tub has double sides and bot- 
tom for circulation of water or steam. The grinding drum is of cast 
iron, with wrought iron teeth, either By arn or diagonal to the shaft ; 
the teeth in the bedplate are arranged diagonally to these. The mash is 
forced by the drum up an inclined plate or partition and circulates 
round this. 

3'724 Wiwypvass ror Payinc on Haviine Fisnino Gear, J. Duthie — 
Dated 23rd September, 1876. 

A strong swivelling post is fitted vertically in the boat, with footstep 
bearing below deck (say). The part above deck bears the cross spindles 
of two large spur wheels, one over the other, with a V grovved pulley on 
each somewhat smaller than the spur wheels. The rope passes over the 
top and inside of the upper grooved pulley, and crosses round the front 
and lower side of the lower pulley. Handles are fixed as usual. There 
is a notched holding ring and pawl for holding the swivelling post in any 
position. 

3729. Sream GavGe anv Sarety Vatve, £. 7. Hughes.— Dated 23rd Sep- 
tember, 1876.—(A communication.) 

A small plunger piston in a cylinder is forced down by steam or water 
entering above. e piston rod beyond the cylinder has tecth gearin 
with two segment pinions, the pivots of which carry counterweigh' 
arms. One pinion has a cam arm, to which is pivoted a link rod and pivoted 
crank piece actuating an index. When the pressure has reached a maxi- 
mum, forcing the piston down, this acts on a pin in a hinged piece con- 
nected to a slide valve rod, causing a port to be opened to admit steam 
behind a piston in a cylinder, which piston opeus a valve in the steam 
boiler. 

3731. TreaTMent or Faprics Dyep with AntLivE Biack, J. B. Orr.— 
Dated 25th September, 1876.—( Void. 

Twenty-four or forty-eight hours after printing, the goods are passed on 
rollers through a boiling bath of bichromate of potash, washed with boil- 
ing soap and water, dried, put in a bath of chlorate (¢.g., of aluminum), 
dried again, then steamed, 

3'739. APPARATUS FOR ASSISTING Persons LEARNING TO Sino, W. R. 
Lake.—Dated 25th September, 1876.—(A communication.) 

This is to help to keep the mouth, tongue, and lips in proper position. 
A bent metallic wire has at one part a post under it to be inserted 
between the upper and lower front teeth; the wire is notched just over 
the port, which is vertically adjustable. The wire bends down into the 
mouth and forms a presser for the tongue. A little outside of the notch 
is a feather to show if air passes through the nostrils, and further out a 
mirror to reflect the feather’s movements. 


3'744. Macninery ror Heapine Naits, B. and J. Mountain.—Dated 25th 
September, 1876. 

This dispenses with the turning over of the “screed.” A radial motion 
is imparted to it, as in No. 1819, of 1876; also a lateral motion by means 
of a “twist fork,” which is moved by a twist bar. Behind the cutting 
tool are two spring gauges, instead of one, to regulate the thickness 
the nail; and on opposite sides of the cutter are two headers fitted so as 
to slide freely and horizontally in a line with each other. 


3'751. MacHINERY ror EMBROIDERING, A. Heaven.—Dated 26th September, 
1876 


To increase the embroidering threads beyond the length of traverse of 
the carriage, a faller wire, applied to each set of needle-holders, carries 
the threads into a segmental-shaped guide made of strong wires lined 
with cotton. Thus the excess of thread length is taken up and kept at 
the required tension. A folding-up clearer is applied to the upper row of 
needles to support the yarn when the ca isrunning up. The in- 
vention comprises also an improved apparatus for driving embroidering 
machines. 

3760. Dritt Cramps, R. J. Hodges. —Dated 27th September, 1876. 

At the end of a hollow rod with piston and valves is a dome-shaped 
chamber with elastic packing. The air or water is exhausted, so that the 
chamber is firmly fixed. A beam is fixed with central screw clamp on 
the hollow rod; one end of it has a screw, which is screwed tightly 
against the surface to give rigidity. The other end serves to hold the 
drill in position against the surface to be drilled. 

3'762. SuppLyinc PaPreR TO PRINTING AND OTHER MACHINERY, C. F. 
Waldo.—Dated 27th September, 1876. 

This relates, First, to substituting mechanism for the fingers in con- 
trolling the sheet after itis fed and its register completed ; Secondly, 
neutralising the momentum of paper fed on a feed-board at a very steep 
inclination, Thirdly, feeding up sheets narrower than the feed-board to 
the front lay ; Fourthly, connecting the feed board directly with the 
feeder by means of an adjustable attachment, operated without disturb- 
ing the connection of the feeder with the printing machines; Fifthly, 
combining with the feeder a self-acting stop, to arrest at the proper time 
the action of the screw lift ; Sixthly, making the base frame, the rising 
tray holder, the exhaust trunk, the exhaust yg tes | fingers, and 
other parts, of wrought or cast iron or other metal; Seventhly, combining 
a self-acting guard with the feeder gear, to keep the flexible exhaust 
tube from injury by friction; Eighthly, combining these improvements 
with the mechanical paper-feeders described in No. 3974, of 1873. 


$'768. Macuinery For Titine Layp, J. A. Clarke.—Dated 27th September, 
1876. 


The machine ploughs the land in transverse direction behind, or better, 
on one side of the engine. The plough bodies are attached to heads 
which traverse along guides in a frame —— at one end on the 
engine frame, and throughout its length on wheels. The frame is jointed 
so as to be flexible vertically. The ploughs, in their return motion, are 
raised clear of the ground, or they may be double-acting. The heads are 
driven by an endless chain. The ploughs are made to enter the ground 
in a gradually deepening incline and at a delayed speed. 

3'7'72. Bate Tre Buckes, J. 7. King.—Dated 28th September, 1876.—(A 
communication. ) 

In manufacture of slotted tie buckles, instead of first punching the 
iron cold to form the slot, then setting up the lip by a stamp while cald, 








the slot is punched and the lip set up at one operation while the blank is 


in a heated condition, A system of punches, dies, &c., for the purpose, is 

described. 

3774. Macuinery vor Maxine Boxes, &c., rrom Pour, W. F. Tindell. 
—Dated 28th September, 1876. 

This relates to improvements on No. 1324 of 1876, manual labour being 
reduced. Mechanism is used to effect the periodical and automatic open- 
ing of the pulp vat cover, and for clevating and depressing the m: at 
the proper intervals in the pulp vat. 

3781. Buvrton-HoLe Srircuina, 7. Rose —Dated 28th September, 1876. 
While the longitudinal motion of the supporting plate is effected 
screw motion as usual, the motion for traverse is effected by studs from 
one or other of a pair of revolving plates, slided into position to act on 
the tecth of a pinion on the scréw shaft. These plates are formed on a 
hollow collar on a supplemental shaft driven by the driving shaft, so as to 
be movable to and from the piuion on the screw shaft. The collar hag 
three cam surfaces for acting on a boot formed on the plate, so as to vart 

the relations of the plate and change the stitches. 
3782. APPARATUS FoR GENERATING AND AppLyINa Evecrricity, J. L. 
Pulvermacher.—Dated 28th September, 1876. 

This comprises a couple formed of a carbon vessel and bar of zinc, 
(resting on gutta percha pad) with pulverised salt of ammonia moistened 
with water; vessels made partly of zinc, partly of carbon, not in con- 
ductible contact with exciting liquid; a resistance coil of bands of thin 
German silver, made in the same way as the inventor’s other bands ; a 
voltameter ; cylinders of compressed carbon with gutta percha wad closing 
the bottom, and metal bolt projecting through this ; on the bolt reats the 
zine, in a cartridge of parchment paper, beld in position by cardboard 
discs at top and bottom, and an exciting salt is enclosed. A number of 
such cylindrical elements are linked together to form a chain. Each 
cylinder is passed into slits in a band of strong water-proof material, 
3785. Recuvatixe Series or Clocks TO CONCURRENT Mean Time, E. E. 

Pritchett.—Dated 28th September, 1876. 

In one arrangement a vertical rod with inverted J, below and V-shaped 
box above, is fitted between the coils of an electro-magnet. When a 
current is passed at the proper time, the V box is sent up and the minute 
hand, supposed slow or fast by afew minutes, is brought to the right 
position. Again, on the minute hand spindle of a clock, and beyond the 
frame, is attached a polygonal-shaped star, on which act, at the proper 
moment, pallets attracted by electro-magnets. Again, a disc on the 
minute hand spindle acts with projecting pins on arbors of a vertical rod 
which has a disc at its lower part ina fiuid. When the arbors escape 
from the pins, the sinking disc and rod act on a wheel of special form, 
which causes figures to be thrown out or a bell to ring. 

3786. Fire Excives anp Pumps, £. G. Brewcr.—Dated 28th September, 
1876. 

In one arrangement uprights or links are jointed at their lower ends 
on the upper portion of the pump body; rocking levers are connected with 
their upper part and pass over to the other side. These levers are united 
centrally to a double crosshead on the pistonrod. Thusa parallel motion 
is had, and the rod worked vertically. Or, again, on the cover are four 
standards, carrying shafts with winch handles or tly-wheels and cranks, 
These cranks have friction rollers which work in slots in the sides of the 
frame, to which the piston rod is attached, a reciprocating movement 
being imparted to the frame. The barrel is made larger below, whereby 
- larger diameter may be given to the suction valve and the delivery 
pipe. 

'3'790. Stoves, Grates, &c., T. B. Dalzell.—Dated 29th September, 1876. 

The smoke-carrying and ventilating functions of the ordinary chimne 
ware here separated by means of an interstitial chamber close to the fuel. 

Finto this are drawn most of the gaseous products from the fuel, and at 
another place and level the ventilation draught enters the chimney. In 
said chamber are ex d large surfaces of metal with interstices ; these 
in time promote the combustion by their heat. The products of combus- 
tion may be discharged directly from the chamber into the chimney, or 
through caliducts passing about and in front of the fire. Closed porous 
vessels containing water are used to regulate hydrometric state of a room. 


3791. AppLyinc CoUNTER-PRESSURE TO THE LEVERS OF ENGINES OR 
Macuinery, J. H. Johnson.—Dated 29th September, 1876.—(4A commu- 
nication.) 

Compressed air is substituted for weights ; an air reservoir half filled 
with water is connected with a number of cylinders and pistons, the 
rods of which are connected to the levers of the machine instead of the 
weights. The levers depress the pistons which, through the water, com- 
press the air. 

3'799. Governors ror Motive Power Esoines, W. L. Wise.—Dated 
29th September, 1876.—{.A communication.) 

In this two levers are each fulcrumed near the middle at the top of the 
rotating vertical spindle, their fulcrum pins being parallel and on opposite 
sides of the axis. They give an X form. The upper arm of each ends in 
a ball, the lower in a bent arm, connected by links to the sleeve, whence 
the throttle valve can be actuated as usual. If freely suspended each 
lever would have its ball lowermost, and a line through the axis of the 
fulcrum pin hole and that of the link pin hole would be vertical. 

3800. Arr CELLS ror Resistinc Cannon Snot, J. Cox.—Dated 29th 
September, 1876. 

This consists in securing metal chambers fitted with compressed air 
to the sides of the plate to be protected; these forming an elastic cushion, 
bursting if struck, and so resisting the permissive force of projectiles. 
3801. Apparatus For SCREW-THREADING Borties, A. M. Clark.—Dated 

29th September, 1876,—( A communication. ) 

A mandril screw threaded on the interior cr exterior, according as it 
is required for the neck or cap, is introduced into the glass or ceramic 
material while it is in the soft condition, and pressure applied to im- 
print the screw thread. The mandril is then withdrawn by a combined 
rotary and rectilinear motion while the material is stil soft. 

3806. Locks, 8. Beddow and W. Sturmey.—Dated 30th September, 1876. 

A spring is made to act directly both against the tumbler of a lock 
and against the catch bolt. Lock cases are made by dove-tailing the 
several and uniting them together. The tumbler is so made 
that an ordinary feather spring may be used. : 
83808 Apparatus FoR CLosinc Doors anp Gates, J. A. Fahie.—Dated 

30th September, 1876.—(A conmunication. ) 

A spiral spring has two terminal studs, one pierced with one hole, 
the other with two traversing each other at right angles. A pivot pin 
is fixed on the jamb of the door, and another lower down on the door. 
On the lower is placed the end of the spring with one hole ; then with a 
key inserted in the other stud, the opening is twisted round till one of 
the holes is in line with the pivot pin, and is then slipped on thereto. 
On the door being opened the spring will be uncoiled, and when the 
door is again free the spring will re-wind and resume its normal state. 
3809. Macuinery For DRILLING AND TURNING THE Parts OF BoILERS, 

&c., J. Dickenson.—Dated 30th Septenber, 1876. 

For drilling the work is supported on a turntable, which can be moved 
to or from the drilling head, and rotated by teeth on its periphery, with 
pinions, &e. Two drilling heads are used, they can be traversed along 
horizontal guides, and the guides of the two standards are set at right 
angles to each other, and at angles of 45 deg. to the guides along which the 
axis of the turntable can be traversed ; the centre lines of the three sets 
of guides converge to a point. Each of the drilling heads contains a 
vertical shaft, driven by means of a bevel wheel below. Each drill is 
driven by a worm capable of sliding with groove and feather on the 
vertical shaft. The hine is also adapted for turning the flanges of 
boiler ends and furnace mouths. 

3811. Macutnery ror Makine Fasutonep Hosiery, W. Onion.—Dated 
2nd October, 1876. 

This relates to securing a rivet forming an axle fast in each jack sinker; 
a knocking over bit or sinker, the neb of which lands the work above 
the sinker arch; laying the threads at the selvages below the braid of 
the needles by the rising of the needles, &c. 

3816. Treatine tHE Reruse or Iron Furnaces, W. S. Williamson.— 
Dated 2nd October, 1876. 

The cinders and other refuse are discharged into a tank of water, as 
well as the slag, as per former invention, and then passed between crush- 
ing rollers over atank, whence they are raised by elevators and dis- 
charged into railway trucks or carts. 
$819. Licutine Fires, F. Greenhough.—Dated 2nd October, 1876. 

On a framework to be attached to the range bars is a socket which 
receives a sliding pipe perforated at one end, while a fiexible tube for 
conveying the gas is connected to a swivel at the other end. The perfo- 
ratec end is pushed among the coals and lit. 

3820. Macuinery FoR MakinG Paper Tones, J. B. Bailey.—Dated 2nd 

October, 1876. 

Two cutting edges are mounted on parallel axes, so as to pass near each 
other in rotation and cut the paper continuously fed to them. Ambler’s 
perforating apparatus—No. 2292, of 1870—is added, and the severing is 
through the line of perforations. Two mandrils are mounted on a 
reciprocating frame, and asa tube is being formed in one, the previously 
formed tube is being stripped from ‘the uther. The drying apparatus 
consists of a series of inclined chests admitting heated air among the 
tubes through wire screens. 
$3822. Screw on Worm Gearino, C. G. Hawkins.—Dated 38rd October, 

1876. 





40. 
Parallel screws are used, or spiral worms, the threads increasing in 
diameter each way from the centre. The threads of a spiral worm, 


instead of gearing into teeth, actuate a series of rollers on studs which 

are attached toa wheel whose axis is inclined to that of the worm. The 

worm by its motion thus produces rotation in the roller wheel. For 
rectilinear motion, rollers mo J 

driving screw, or at right ang! 


be used with axes inclined 


transmitting 
to that of the les to it, or parallel. 
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3823. Preservinc Grain axp PLants From Decay anp Insects, 4. M. 
cuark.—Dated 8rd October, 1876.—(4 communication. ) 

This consists in treating with salts of lead, preferably nitrate of lead. 
3824. Exectiyc Burtpines or Concrete, J. C. Sellars.—Dated 8rd 

October, 1876. 

This relates to making blocks with one or more facing pieces of good 
concrete, and filling in with inferior material; building with these com- 
pound blocks alternated with slabs or facing pieces, and filling intervals 
with concrete; moulding recesses at end of blocks and making pro- 
jections ; forming the slabs thicker at bottom ; making the bottom of 
the mould with perforations, &c. 

3831. CuLrivators, BE. Greig. —Dated 3rd October, 1876. 
A series of discs are mounted on an axis or axes in a frame driven by 


steam power. They are arranged so as to be drawn through the land at 
an e and act asa pulveriser. The axes may be inclined in opposite 
di ions so that the lateral thrust of one series of discs may be balanced 


by that of the other series. 
3833. Apparatus ror CurTinc Mortices anp Stots, 4. W. Pocock.— 
Dated 3rd October, 1376. 

Two clamps carry a sliding carriage moved up and down by an 
adjustable link having one end fixed to one clamp, the other to a pin in 
a slot cut ina wheel. The wheel is geared into by a pinion moved by a 
worm on a sleeve, through which a sliding and revolving shaft is free to 
travel endwise ; this shaft carries the cutters, and is rotated by gearing 
from a hand wheel. The toothed wheel has two cams which cause a 
lever to force down a pin to keep a pinion out of gear with the worm on 
es sleeve; thus an alternate end-on travel of the cutter shaft takes 
place. 

3888. Sersnine, 0. L. and W. A. Whitaker, J. Pearson, and L. Entwhistle. 
—Dated 4th October, 1876. 

This relates to the “American” or “Booth Sawyer” spinning 
throstle, and an arrangement by which the spools can be instantaneously 
doffed from the spindles and replaced by empty spools, without having 
to wind on a few turns by hand before commencing the fresh spools. 
There is an intervening shell between the wooden spools and the spindle, 
and a cylindrical collar below. 

3840. Looms, G. Butterworth, W. Dickenson, and C. Catlow.—Dated 4th 
October, 1876. 

To stop the loom when the shuttle fails to box, an ordinary stop rod, 
as well as a frog, are used, the latter connected by a bar with the upper 
part of the vibrator, over which the yarn passes. The tongue of the stop 
red engages with the frog, and forces it onward ; the draw bar connected 
with the vibrator turns thus on its lower shaft and insures paying off 
enough yarn to prevent breakage, while a finger on the front part of the 
advancing frog pushes off the spring stop handle, and the motion of the 
loom ceases. Instead of the ordinary cylindrical and measuring cloth 
rollers, are used rollers which taper from each end to the centre, so as to 
secure a uniform “‘ beat. up” of the reed on the whole width of the cloth. 
3842. Sewrnc Boots anp Saors, Harness, &c., W. R. Lake.—Dated 4th 

October, 1876 —(A communication.)—{ Not proceeded with.) 

The object of this is to make a stitch which shall fully occupy the 
space of the hole formed by the needle, and become an elastic peg of 
four strands, having only a single thread exposed on both surfaces ; 
machinery for this is described. 

3845. Macutvery ror THE Manvracture or Screws, W. £. Stuf and 
A. Brem.—Dated 4th October, 1876. 

This contains three screw threaded rolls; two below on parallel axes in 
a horizontal plane, and one above whose bearings can slide vertically, a 
rising and falling motion is given the latter by a shaft over it, carrying 
eccentrics whose clips are connected with the bearings of the roll. The 
bar to be screwed is introduced cold between the rolls when the top roll 
is at its highest point ; on descent of the latter, the bar is grasped be- 
tween the three. 

3847. Fotpixc Cuan, W. H. Percival.—Dated 4th October, 1876. 

Two uprights are connected at top and bottom by cross bars, and this 
frame is upholstered above to serve as a chair back. Between the up- 
rights is pivoted the seat frame which projects rearward and has rack 
teeth engaging with a cross bar of the back legs, which is pivoted to the 
uprights at a point above the seat pivuts. 

3851. Sewer or Dratn Pires, G. A. F. Fowke.—Dated 5th October, 1876. 

Tue ends of the pipes are cut obliquely so that the series becomes a 
continuous splice. 

3854. Coat Tuns, &., H. C. and A. H. Jobson, and H. Johnson, jun.— 
Dated 5th October, 1876. 

This relates chiefly to making coal tubs so that the under frame is 
made to carry the wheel brackets, buffers, and other fixtures, and can, 
with them, be separated from the body of the tub. The axle is sometimes 
made hollow, and turns both in the bracket and the wheel. Oil is 
enclosed and escapes by perforations. 

3855. Water Waste Inpicators, R. H. Hughes.—Dated 5th October, 1876. 

The overfiow water goes to a small water wheel and rotatesit. This 
wheel has projections which sound a bell or gong. 

3856. Prorracron, W. Smith.—Dated 5th October, 1876.—{A communi- 
cation. 

This instrument—for ascertaining angles of elevation or depression— 
consists of a rectangular strip of wood or metal having the protractor 
scale on the edges of one face. Towards the bottom is a rectangular 
slot with a terminally hinged piece held in it by a catch, but tending to 
open out to an angle of 45 deg. under action ofa spring. The inside face of 
this piece has a mirror toreflect the degrees marked on the back or face 
of the slot. At the middle a plummet passes between the plate and the 
mirror face of the opened piece. The observer looks along the edge of 
tLe plate ; the mirror reflects the thread and the scale and enables the 
angle to be read off immediately. 

3857. PortasLe Ovens, J. H. Johnson.—Dated 5th October, 1876. 

Two ovens, one above the other, are enclosed in a metal case which 
forms the body of the carriage. Their mouths are at the back; the 
floors are of briexwork—bricks in separate metal boxes—and the sheet 
iron roof is covered with an insulating incombustible material, like 
asbestos. The heating is by wood on the floors ; the ashes are withdrawn 
and bread substituted, which is baked by the heat the asbestos has 
absorbej. There are two independent chimneys, which can be turned 
down when the vehicle is in motion. 

8858. Rotter Skates, H. Carter and C. Warren.—Dated 6th October, 
1876. 

The rollers are mounted on horizontal axles cast in one piece, with a 
tubular shaft, through which passes a vertical pin, made fast to the under 
side of the foot stock. Each tubular shaft has a projecting arm; and 
the two arms are connected by a peculiar coiled spring, which brings 
them back to their normal ition in a straight line, when they have 
been made to diverge in act of skating. Pendulums projecting 
down through the foot-stock have forked ends, which embrace the hori- 
zontal arms and push them round when the skater describes a curve. 
3859. Ferepisc Borties, A. C. Henderson.—Dated 6th October, 1876.—(4 

communication. )—( Not proceeded with.) 

There are two valves, one in the suction tube, to prevent the milk 
re-descending when once drawn up ; the other is a conduit in the stopper 
to admit air as the child sucks. 

. Puncuine anp Evevetine LeaTHer, &c., F. G. Myers.—Dated 6th 
October, 1876. 

The punching lever has a flange collar capable of rotary and traverse 
motion, and having the punches attached to it in form of astar. These 
motions are imparted by cams and levers at the other end of the arm. 
An intermediate arm, with bearings on the shaft of the first, acts with 
one end as an ordinary preaser. The lowest arm contains the bottom die 
or bolster, made in a single block, which moves in a way corresponding 
to the motion of the punches. 

3861. Ramway Brakes, J. Peebles.—Dated 6th October, 1876.—(Not pro- 
ceeded with. | 

A wedge suspended from a pulleyed cord is dropped between the axles 
of the wheels and rollers carried at the outer ends of levers centred on a 
shaft supported by the carriage frame. These levers are connected to 
others, at whose ends the brake blocks are secured. 

3862. Furnaces, G. Butier.—Dated 6th October, 1876. 

This is for making alternate bars move respectively upwards and down- 
wards while the whole series has a horizontal to-and-fro motion. The 
bars are made with two recesses at each end, and supported on cross bars 
of trough shape, mounted on knife edge pivots in the sides of the flue. 
The two upper ends of the sides of such trough correspond to the recesses 
in the bars and form pivots for them ; but the fire-bar rests only on one 
of each pair at atime. The bearers are moved by a lever or otherwise. 
3863. Apparatus ror Burninc Hyprocarsons, A. D. Turner.—Dated 

6th October, 1876.—(Not proceeded with. 

The burner is a hollow cone or cylinder fitted on the pipe to which the 
oil is supplied, and pierced with holes in rows or otherwise. An oil 
reservoir, on the principle of a bird fountain, keeps the oil at the level 
of the first row of holes. The burner can be brought down so that its 
upper closed end closes the pipe. 

3865. Pires anp Cicar Houpers, E. Lewis. —Dated 6th October, 1876. 

With the o: telescopic arrang t is bined a supplementary 
india-rubber, fixed at the ends within the stem, and 





tube of vulcanised 

serving as a channel forthesmoke. It is somewhat longer than the largest 
tube of the ie system. It is to obviate effects of corrosion by the 
oil of tobacco. 


3866. Apparatus ror Stamprnc oR Perroratine Paper, J. Hodyson.— 
Dated 6th . —(Not with. 

The piston of an ordinary stam press is fitted with a dabber or pad, 
under which is arranged a system of metal-cutting tools or devices (¢.9., 





a number of parallel metal bara, a and tongued into each other; the 

devices being formed on the su in the shape of punches, the relative 

positions of the bars can be changed at will.) 

83869. Raiway anp Tramway Carries, &c., EF. J. Howell.—Dated 6th 
October, 1876. 

Wheels are made with an inner flange, to which the brake is applied. 
To facilitate traversing of curves the axles are in two parts, connected in 
the centre by a box or bush, which is supported by a laminated s ring. 
Spiral springs are made with a central metal pin enclosed in a woolen or 
metal tube, round which the spring works. The tube is left shorter than 
the spring. 
$38'72. Marine Governors, J. Mackenzie.— Dated 6th October, 1876. 

The exhaust side of the piston often receives from the condenser a 
propelling force after the supply of steam has been reduced. Here 
a valve of special form is fitted in the exhaust passage, and attached to 
the throttle valve. It isa circular disc with a non-diametrical spindle ; 
the action of the exhaust tends to open the larger flap. 

3873. Macnivery ror Corrine Ras, Fopper, anv Lrrrer, J. R. Readett. 
—Dated 6th October, 1876. 

This consists of a pair of reciprocating blades, which move over fixed 
blades, having their cutting ed, set about the level of the table over 
which the rags are fed. The table is divided longitudinally, so as to form 
two feed troughs, each of which has a pair of feed rolls geared together. 
The reciprocal cutters are mounted on a rocking frame, which has its 
fulcrum below the level of the fixed cutters. 

3874. PLanino Macuines, @. Laysell.— Dated 6th October, 1876. 

There is added to the ordinary travelling table of a planing machine, 
for metallic curved surfaces, and a table capable of oscillating on either a 
transverse or longitudinal axis, so as to correspond with the curve of the 
surface to be planed. Its movement is regulated by a copying bar or 
bars of the required curvature fixed to it and carried to pass Treween the 
fixed roliers, thus communicating to the upper surface of the table the 
changes of vertical | »vel of the bar or bars. The curve slide is mounted 
on bearings, and moved to and fro so as to keep the cutting tool always 
at right angles to the surface of the vibrating table. 

3875. Bicycues, &c., J. C. Garrod.—Dated 62h October, 1876. 

This relates to making the front and hind forks, also the back bone of 
metal tubing, and to make the spider wheel more rigid, screwing the 
spokes to the nut or nave, and securing by lock nuts, also using 
tension bars connected to the rim of the wheel, and the tube and regu- 
lated by lock nuts. 

3877. Fornaces anp Frre-bars, F. Erskine. —Dated Tth October, 1876. ] 
This is to feed forward the fuel, and the fresh fuel under the incan 
descent A series of bars of U section are placed side by side; and 
between are hollow fire-bars, with grids above to admit air, which rest, 
with lugs, on the U bars. There is a screw in each U bar, and the screws, 
rotated by gearing, force the fuel forward and upward. The ashes fall 

into the flue at the inner ends. 
3872. Toots on Curters ror SHaprna Woop, W. Cook, sen.—Dated 7th 
October, 1876. 

This relates to making the tools or cutters out of straight bars of 
steel, shay by rolling so as to give the required cutting edges when 
sharpened \or ground with a flat or other simply shaped bevel. 

3880. CoAt Gas Scrunpers, &c., H. Green.— Dated 7th October, 1876. 

The scrubbing is done in a veasel with divisions and containing coke 
in tiers. At the top is a central vertical pipe, capable of rotation by 
gearing ; the lower end of this has a branch pipe, which forms with it a 
liquid trap to prevent escape of gas, and which also affords a bearing for 
the axis of a wheel. The axis carries a liquid-distributing pipe, which 
communicates through said bearing with the branch and central pipes. 
This distributing pipe, while carried round by rotation of the central 
axis, is also by gearing rotated about the swivel which forms its axis. 
3881. Composition For Straps, &c , J. Wigley.— Dated 7th October, 1876. 

—(Not proceeded with.) 

For leather belts, a composition of tallow, resin, castor oil, lamp black, 
and bone black. For “rim bands,” tallow, resin, castor oil, lamp black, 
chloride of sodium, molasses, and pulverised china clay. 

3882. Fivip Motor, Pump, on Meter, J. M. Kendrick, H. W. Bull, and 
&. G. Watson.—Dated 7th October, 1876. 

The one, two, three, or four close ended cylinders have their axes in a 
plane with their crank shaft. The valves consist of a circular casing and 
flat face plate with outer radial ports, leading to the opposite end of each 
cylinder, diametrically opposite each other, round a central circular 
exhaust port leading to the outlet pipe, while the inlet pipe leads into 
the casing over this face. The valve is worked from the crank shaft by 
a pair of mitre wheels, intermediate shaft, and bevel pinion gearing into 
a wheel as the continuation of the valve spindle. 

3883. Potato Diccers, L. A. Aspinall.—Dated 7th October, 1876.—( Not 
proceeded with.) 

These include a spade in front and a revolving separator appliance 
behind ; the latter consists of two blades or paddles converging towards 
each end or side, and terminating there in the usual separator heads, 
fitted with shanks running in bearings, and revolved by gearing. 

3884. Rotary Pumps anp Esornes, J. R. Martin.—Dated 7th October 
1876. 

This relates to the use of elastic rings in connection with the sliding 
pieces forming the piston, so that the friction between piston and cylinder 
is avoided. The sliding pieces—an improved way of making which is 
given—bear outwardly against the inner circumference of the pump, and 
inwardly against the elastic ring. 

3886. Topacco Pires, M. J. Camroux and J. Quick, jun.—Dated 7th 
October, 1876. 

This consists in placing the draught hole much nearer the of the 
bowl than usual, and providing a plunger or piston in the bowi, which 
can be raised or lowered by turning a screw or otherwise. 

3887. Apparatus ror CLeanine Knives, 2. Knott.— Dated 7th October, 
1876. $ 

Within a case are two race wheels above and two below, which carry 
round two chains, vertically connected, the links of which have notches, 
in which are fixed strips of buff leather or other polishing material. A 
slit in the middle of the top permits insertion of the knives to be cleaned, 
and emery is introduced to aid the process. 

3888. Acropatic Toy Ficures, F. F. Lutticke.—Dated 7th October, 1876.— 
(Not proceeded with.) 

The object of this is, by movement of the arms, to toss a doll, ball, or 
other toy from one hand to the other over the head of the peers, and a 
combination of wires, levers, &c., for this purpose is described. 

3889. HorsesHoes anp Bianks, B. J. B. Mills.—Dated 7th October, 1876. 
—(A communication.) 

Rolls are made with grooves and pockets to produce blanks with 
jections of pyramidal or like shape, which form calks on the finished 
shoes. The toe-calk is an interposed ridge. The final shape and finish 
is given with dies. There are lateral projecting clips to rest against the 
forward edge of the hoof on either side of the centre. 

3891. Brarpinc Macuines, F. Wirth.—Dated 7th October, 1876.—(A com- 
munication.) 

This is to make possible the use of a greater number of bobbins and of 
braiding wheels, and to vary the direction of the bobbins at pleasure. 
The regulating system consists of a system of spiral springs causing the 
bobbins to run from one winged wheel to another, and a system of slides 
which, by closing the passage, prevents this running, so that the bobbins 
must run back at this point. The action of the bobbins is raised by 
means cf a spiral spring having a head with inclined re which presses 
against the shoulder of the bobbin. On the shaft of the winged wheel 
below the main toothed wheel is a second smaller toothed wheel gearing 
with a large one, on whose shaft isa worm. This worm gears with the 
large toothed wheel which moves the slide. 

3892. Lastixne Boots anp Suozs, W. R. Lake.—Dated 7th October, 1876. 
—(A communication.) 

The vubject here is the fitting of an upper to a last by emerge com- 
ression or strain on the upper—first about the median line of the last, 
| sm instep to toe, then making the strain advance in constantly 
succeeding areas to the surface of the insole. 
the lasting girth and its 
nied, & + 


The invention relates to 

adjustment on the fingers or jaws of the 
, aD in the shape of rolls or pads acting on the 

sides of the last; also to methods of wrapping and straining the girth 

on the upper, laying the folds on the surface of the insole, and actuating 

the rolls or pads. 

3893. Frcrwaces, 7. Lane.—Dated 7th October, 1876. 

Over the body of the fireplace is placed a chamber of fire-clay or the 
like, so made that the heat will not pass quickly through it. The joint 
round the bottom is perfectly tight, admitting no air. The smoke and 

aseous products rise and d iin the chamber as in a reverberatory 
| aenoond and are wholly consumed, or nearly so. 
$804. Destructive DisTiLLation oF Bituminous SupsTances, W. and 
A. Young and A. Neilson.—Dated 9th October, 1876. 

Retorts are made with their lower ends contracted and provided with 
a chest, with hole corresponding to the retort opening, There is a hori- 
zontal a to close the bottom of the retort, and another to close 
the opening the retort to the combustion chamber beneath. Air 
and the products from the combustion chamber are excluded from the 
retort by a jet of steam or by a current of permanent gas sent into the 
chest, and through the retort by steam either mixed with the permanent 
gas or separately introduced. To hasten distillation—es ly down- 
ward—retorts are made with a much narrower space between the sides. 
3895. Parquer Fioorine, M. F. C. Turpin.—Dated 9th October, 1876. 

A decorative wood pattern is inlaid on one, two, three, or More thick- 
nesses of deal or other timber, each laid crossways of the grain of the 











wood. These are glued and hydraulically pressed. The whole fi 
is about 10-32in. thick. 4 vie wns 
389'7. Steam Borers, D. Davidson.—Dated 9th October, 1876. 

To favour thorough circulation the Galloway tubes sing the flues 
in Cornish boilers are continued through the water, above the flue tubes 
up to the water level, or nearly so; also, in some cases, downward, In 
another modification the boiler comprises a large upper cylindrical shell 
with small flue tubes, and below, two smaller cylinders with one large flue 
tube through each, and furnaces in the flue tubes. The fire gases from the 
latter pass through a water-enclosed fire chamber, then return to the 
front of the boiler, through the tubes in the upper shell, which commu- 
nicate with each lower cylinder by short wide tubes at front and back, 
Some other modifications are described. 

83898. Sroxine Appakatus, J. Smith.—Dated 9th October, 1876. 

The fuel is pushed in from the bottom of a hopper by sliding or h 





lates or bars, made to reciprocate by revolving cranks or eccentrics. 
he fire bars are of a step-like form viewed laterally, and are supported 
on vertical rocking frames, allowing inward and outward motion. They 


are comparatively short and the fuel may fall down over the inner ends 
partially unconsumed. Its combustion is completed on the bottom of 
the flue, the usual fire bridge being dispensed with. 


3900. VentiLaTors, G. Anderson. — Dated 9th October, 1876. 

This apparatus consists of (say) four vertical pipes round a centre, com- 
municating at their lower parts with the space to be ventilated. Each is 
divided into two by a vertical partition set radially to the centre. There 
are four other partitions each midway between two pipes, also »adiating 
from the centre, but stopping short of this. Facing these partitions are 
long vertical slits in the pipes for escape of foul air, and the approach to 
each slit is guarded by inclines to direct the air in the course most 
favourable to its escape and prevent the wind blowing in to the pipes. 


3904. Porrery or CaLocinine Ovens or Kins, F. Siemens and F. Hesse. 
—Dated 10th October, 1876. 

The kiln is a long tunnel-shaped chamber of brickwork, with a travel- 
ling floor (short trucks on rails). It is divided into, first, a drying chamber, 
then a firing chamber, then acooling chamber. The first communicates 
with a chimney by lateral flues and a longitudinal flue above for ge 
of the watery vapours. From gas producers at the side of the firing 
chamber gas comes into this and enters into combustien with the hot 
air which passes in from the cooling chamber (partly directly, partly by 
lateral flues.) Between the gas and air inlets are outlets communicating 
with a flue below and a chimney. Slides can be lowered so to cut off the 
communication between the firing and drying chambers, and concentrate 
the heat. The two ends of the kiln are closed air-tight by flat iron doors 
against an india-rubber casing 
3909. Wire on Meta. Brusnes, G. R. and EF. Ashworth.—Dated 10th 

October, 1876. 

This relates to brushes formed by inserting headed wires or pins into 
a foundation material. Wire is drawn forward and passed for some 
distance through the foundation, a length is severed and a head formed 
on it, and the pin is pushed home. A main shaft fitted with cams, tappets, 
and eccentrics actuates the various parts of the machine. 


3910. Caninet FoR ARRANGING AND PresERvING WaysiLts, J. M‘Gill.— 
Dated 10th October, 1876. 

The upper part has three rows of five pigeon-holes, closed by 
three doors; the top row for waybills of outward through traffic in the 
weeks of the month; the second, inward through traffic ; in the central 
hole of the third are put waybills of inward local and through traffic not 
entered ; after entry they are put in holes to the right and left. There 
are drawers and divisions below for books and stationery. 


3911. Sewixe Macuines, A. D. Turner.—Dated 10th October, 1876. 

This relates, first, to a means of actuating the shuttle. The upper 
horizontal shaft is geared with a vertical shaft having a cam below, which 
works between flanges on a horizontal bar. This bar is centred at its 
rear on a pin, and its front end is connected to the shuttle carrier either 
directly or through a link. For operating the feed, a lever having a slot 
near its middle to work on a fixed pin is connected to a crank pin on the 
above cam. Its front end has an incline, and takes into a recess cut ina 
transverse piece which carries the feed. This results in a combined to- 
and-fro and side-to-side motion of the bar ; the latter gives a correapond- 
ing movement to the transverse piece which carries the feed, while the 
to-and-fro motion causes the incline to alternately raise and lower the 
transverse piece, giving the feed all the requisite movements. The 
invention comprises also an improved top feed and take up. 


3917. Urns ror Supptyixo Hor Water, Correz, &c., J. C. Mémen.— 
Dated 10th October, 1876. 

This consists of a cylindrical outer vessel for hot water, mounted to rotate 
on and partly within a cylindrical base containing the gas jets. Into the 
urn dip a number of vessels containing the beverages ; they are fitted in 
the top cover, and their contents are drawn off through short pipes cun- 
nected with taps on the outer vessel. 
$3922. Cicarn Asn Boxes ror THE SMOKING CARRIAGES OF RAILWAY 

Tras, J. Bertram.—Doted 10th October, 1876. 

A rectangular case is attached by screws to the window-sill. A tray 
within, with cross bar for handle, is hinged to the front of the case, so 
that it can be turned over to empty its contents. A lid closes the case 
when not in use. 

3028. Fire-ricaters, 'V. A. Comber.—Dated 11th October, 1876.—( Not pro- 
ceeded with.) 

Into a tube cf D-shape with perforations near the closed end is fixed a 
short tube with terminal aperture; to the latter tube is connected an 
india-rubber tube for the gas. 


3029. Bieacurino anp Dyerno Yarns, W. Crawford.—Dated 11th October, 
1876. 


Two endless webs of network pass between two drawing and nipving 

rollers at the upper part of one end of the machine. The lower then 

ses horizontally to 4 guide roller at the opposite side, the upper over a 
higher roller, then to join the lower web. th then pass to the bottom 
of the trough and undulate between a series of rollers, returning at 
length to the first-mentioned rollers. The hanks of yarn to be trea 
are placed on the horizontal travelling web as it passes to the first guide 
roller. 
3931. Finrovs MarertaAt ror Parer Purp, &c., §. Buchanan.—Dated 

11th October, 1876.—(Not proceeded with.) 

The stems of Jerusalem artichokes are passed lengthwise between crusb- 
ing rollers, and cut and torn, The fragments are then soaked in a heated 
bath of lime for separation of non-fibrous matters, then soaked and 
dried. 

3933. Damprsc Parer vsep in Wes Pritxtinc Macuines, &. Allan— 
Dated 11th October, 1876.—( Not proceeded with.) 

From the paper roll the paper is passed under a roller in a trough of 
water ; immediately above are two rollers of caoutchouc, or the like, 
which impregnate the paper with moisture, while removing all surplus 
waste from the surface. 

3934. Macurve ror Printinoa, STamPixeG, OR Empossine, FE. Hely.—Dated 
11th October, 1876. 

Improvements on No. 3707 of 1874. The printing cylinder is mounted 
in a vertical sliding frame, surmounted by a cylinder within which is a 
piston rod, connected below by a pin wor! ing in vertical slots with tho 
actuating lever. When this lever moves the piston down, a partial 
vacuum is produced above the latter, so the cylinder follows the piston 
till the die on the printing cylinaer comes in contact with the paper. 
The slots in the sliding frame are about equal in length to the stroke of 
the piston. While the stroke is a constant, that of the vacuum cylinder 
is varied automatically as the height of the pile is reduced. 

8985. Macuinery ror Crusuine, Grinpino, &c., H. Sunderland.—Dated 
llth October, 1876.—(Not proceeded wwh.) 

A strong roll is rotated on a horizontal axis, and on one side of it is a 
strong fixed block with curved surface pi ted to the roll, its 
lower part quite near the roll, whilst its upper face is some distance from 
it—or a rocking block may be used. The matter is mtroduced between 
block and roll. 

83036. Esectors ror Exnavustino Arr, J. M. Smith.—Dated 11th October 





1376. 

This is to facilitate the working of the author’s continuous vacuum 
brake. With (¢.g.)a nozzle 2in. internal diameter, the form is such that 
the converging lines of the outer side would cross ata point fjin. from 
the end of the nozzle. Behind the nozzle the chamber widens to a pear 
shape. The specification gives exact details of measurement. 

8037. Rearixno Macnines, J. Holder.--Dated 12th October, 1876.—(Not 
proceeded with. ) 

This is for cutting and placing into shocks Indian corn, sugar, or like 
crops having tall strong stems in thin rows. The cuttersare, preferably, 
a pair of flat discs with hooked teeth, the upper disc revolves on the 
lower. Before the cut stalks can fall they are taken hold of by at ny 
of endless belts, carried to the tail board behind, and placed vertically in 
an open girdle of cord. 
$3941. Stans orn Paps FoR ae &c., A. Abbay.—Dated 12th 

October, 1876.—(Not proceeded wit 

This relates to resting ¢ the pads ; a case or jacket being mounted within 
a suitable frame for supplying heat from boiling water, gas jets, or other- 
wise, 

3942. Ercuine on Grass, J. Unwin.— Dated 12th October, 1876. 

The cleaned glass receives an impression from the flexible [ae | 
covered with suitabl k. Powdered resin is applied to the prin 
parts, then heat applied. The not to be etched are varnished com- 
pletely over to preserve them from the etching solution (fluoric acid and 
soda ash), into which the glass is next put. 
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3943. Srerrino ABDARATOR, A, McKechnie,—Dated 12th October, 1876.-— 
it 


‘ot with. 

A wuaened is fixed on the rudder head, having one half of its teeth 
shaped to svit a right-handed worm, the other half a left-handed. Two 
worm shafts in a framing gear with the opposite sides of the worm-wheel, 
and have spur-wheel gearing with a spur-wheel on a central shaft, worked 
by the steering wheel. The two worm shafts turn in the same direction, 
but from the nature of the worms, act in opposite directions. 

3045. Preparine Corton anv oTuEeR Fisrovus Supstances, A, L. Briggs. 
—Dated 12th October, 1876. 

This ists in ting the spindle, the side flanges and the roller 
on which the fleece is wound by a key on the spindle, fitting into grooves 
in the bosses of the flanges and into a groove in the roller, or any other 
convenient manner, the object being to prevent the friction between the 
ends of the lap end the side flanges. 

3948. Apparatus ror Exercising THe Human Bopy, A. M. Clark.— 
Dated 12th October, 1870.—(A communication.}—( Not proceeded with.) 

This consists chiefly in making of such machines with a horizontal 
movable equaliser lever, and various devices for regulating the positi 
and motion of parts, and in an improved handle. Also a peculiar arrange- 
ment of a compound lifting lever between the lifting rope and a counter- 
balancing weight 
8940. Apparatus ror Maxine Gas, B. Brook and A, Wilson.—Dated 12th 

October, 1876. 

This consists of a cupola-shaped furnace with two sections, an upper 
retort and a lower combustion chamber; the gas being taken off at the 

int where the two meet. Fuel is fed to the retort by a hopper at the 
oo The lower chamber has a solid hearth on which the ashes accumu- 
late, and a little above this are tuyeres through which air is forced by a 
blower, The generated gas passes through lateral openings at the point 
where the two sections meet, these slant upwards to a channel whence 
the gas is taken off. Thus the gas finds exit as soon as formed, and the 
nascent steam and hydrocarbons _ downwards, the steam being de- 
composed and tarry matters rectified. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE mills and forges of South Staffordshire and East Worcester- 
shire are not in less employment this week than last. There are 
instances in which mills have run more time, and their prospect 


in such order and to such extent as the commissioners think best | 
and the funds will allow.” 


On the same day Messrs. Bagnall (Limited) appealed against a 


/rate of 1d per ton on three of their collieries, contending that the 


assessment should be only in the proportion of $d. per ton, since 
they were spending £2500 a-year in pumping, and did not send 
their water to other collieries. The ap; was unsuccessful, nor 
would the commissioners grant ‘‘a case.” Through their solicitor 
the ee then announced that they should have to apply for 
a mandamus, 

pa. sa gorpened to levy a mines drainage rate for the Old Hill 

istrict, 

The report of Mr. J. P. Baker, her Majesty’s Inspector of Mines 
for the South Staffordshire and Weseene ire district, has just 
been published. It shows that during the year 1876 there were 
fewer persons employed in the mines of the district than in the 
ions year by upwards of 2800, and that between 400,000 and 

,000 tons less mineral was raised. After making all deductions 
for waste consumption at the col ieries, &c., Mr. Baker states the 
output of mineral last year to have been 10,000,000 tons of coal ; 
294,842 tons of ironstone ; 191,879 tons of fire-clay, and 390 tons 
of copperas stone. 

The balance-sheet accompanying the annual report of the direc- 
tors of the Pelsall Coal and [ron Company just published shows a 
loss on the year’s working of £5086. Of this loss £2666 had 
been incurred up to December 8, wien a circular was issued to the 
shareholders, Since that date the works have not been more than 
half employed, and the stocks on hand have suffered a further 
depreciation in market value of about £1000. About £3000 has 
been paid for wagons during the year, one-half of which has been 
charged to current account ; whilst the wagons now in course of 
payment have not for want of full employment earued £500 for the 
estate. The report continues: ‘‘These two items will therefore 
nearly cover the loss on the last six months, and as the capacity of 
the works is sufficient for double the present output, a slight revival 
of trade will produce a profit.” 

The constructive ironwork firms about Darlaston and Bentley 
are transacting an active business on account alike of home aud 
foreign customers, and work has just been despatched and is 





are to-day, Thursday, declared to be slightly improved. The low 
prices have stimulated purchasers as well on foreign as on home 
account; and there is slightly less indisposition on the part of 
railway companies and other corporations in England and in India 
to arrange for future supplies on the basis of current quotations, 

The common bar business is prejudiced by the competition 
of South Wales in particular, where prices are quoted which 
make the Welsh article lower than the quotations of some 
of the competing firms here by 2s. 6d. per ton for rounds, Best 
bars are ia no less request at the leading East Worcestershire 
establishments in particular. 
market in which they are comparatively supreme, and in which 
makers’ rates are secured. Ordinary smithy bars of the medium sort 
are less called for than is usual at this season. The falling off is 
seen, not alone in the hardware branches, but likewise in the rural 
districts, where the agricultural smiths are the best customers, 
Considerable prices are being secured by the merchants from this 
class of customers, some of whom have to-day to pay £9 a ton for 
mixed bars at the merchants’ warehouses. This is more by from 
£1 10s, to £2 than had to be paid in 1862, when quotations touched 
their lowest in modern times; but it is less by £8 10s. than was 
paid by the same class of customers to Staffordshire mercuants for 
mixed bars about five years ago, when prices reached the maximum 
of £17 10s. 

The activity in the sheet business perceptible last week is in no 
way diminished this, On the contrary, there was even a better 
inquiry, the result mainly of the greater business doing in corru- 
gated sheets on account of Australia, whence orders have, this 
week, come to hand of considerable aggregate value, Prices were 
not, however, improved. Consumers were still able to buy almost 
upon their own terms. There were to-day leading galvanisers of 
long standing who declared that they have bought sheets this week 
at half a crown per ton lower than they ever before purchased them, 
Prices at the Autipodes are, for Emu, £26 for 26 gauge ; Orb, £27; 
and Gospel Ok from £27 10s. to £28. There is a good demand for 
such brands at Melbourne, and holders are likely to take advantage 
of the demand, and put up rates. The quotation for galvanised 
sheets on ’Change here was, Emu, 26 gauge, £20 at works, with the 
usual £2 less for 24 gauge. The same proportionate difference 
between home and Antipodran prices prevailed in reference to the 
other brands before denominated. 

The orders arriving for best thin sheets are not for large indi- 
vidual quantities, but combined they represent an aggregate which, 
added to old orders, keep the mills of leading makers in fair 
activity. And quotations show little or no signs of weakness upon 
late reductions. 

The plate and angle business is next in importance, in relation 
to the current demand, to the galvanising sheet branch. The iron 
is used up in local yards, where there is a steadily increasing de- 
mand on account both of roof, and bridge, and gasometer building. 
The better demand should strengthen prices, but any tendency to 
improvement is kept down by the continued weakness of prices for 
Middlesbrough plates, which at £617s, 6d. at makers’ works are 
2s. 6d. lower than they were quoted a week ago, Tank and boat 

lates are keeping a few mills going ; and there is a steady business 
in boiler plates of credited brands. 

Hoops are slightly more inquired for; owing to exceptional 
causes hoops made by one Staffordshire firm of long standing are 
now being delivered into the London market at prices with which 
few or no other firms are able to compete. 

The tin-plate mills are badly in need of new orders. Full time 
is the rare exception. Prices have slightly stiffened since the 
South Wales makers have begun to carry out their agreement to 
reduce the output. There is a tolerably cheerful tone throughout 
the industry, the makers remembering how rapidly the demand for 
their product has increased, During the past thirty years the out- 
put has trebled. They express confidence that if the producing 
capabilities of the present time should not be supplemented by the 
erection of more mills, the industry a twelvemonth hence will 
have regained health and vigour. 

The pig market displays weakness. In truth, there is a disposi- 
tion in some quarters to take less money. All-mine hot blast are 
to be had at lower rates, certain vendors offering to sell at 
£4 2s. 6d: in instances in which £4 5s. determined previous tran- 

tions. © 8s were yesterday of opinion that the cases in 
which these prices would be taken are more numerous than would 
appear from the open-market rates. The small proportionate 
benefit which makers will derive from the 10 per cent. wages drop 
is seen in the fact that the New British Iron Company have, 
during the week, put out one of their furnaces at Corngreaves. The 
wages reduction represents lower working charges in the propor- 
tion of from 74, to 9d. per ton. Common pigs are weaker a good 
6d. a ton, Middlesbrough No. 4 forge being readily obtainable at 
40s. per ton into trucks at the furnaces, or £2 12s, 6d. at consumer’s 
works in Staffordshire. 

Only a quiet business in being done in ore. In Birmingham to- 
day, as in Wolverhampton yesterday, lots as small as 50 tons each 
were reported. Good Staffordshire ore is fairly plentiful at 14s. 
per ton. This low figure should not occasion surprise when it is 
remembered that out of the 150 furnaces built in this district, only 
49 are now in blast. 

Coal is very plentiful. Prices are not further receding. Slack 
coal is so plentiful that £2 will buy a boatload at the pits. 

The fear that the water may run over into the Tipton district is 
leading to an effort to attack the accumulation in the Bilston 
collieries. Yesterday afternoon there was a meeting of the com- 
missioners at Wolverhampton, when it was resolved: “‘ That the 
arbitrators be requested to make an award for a Mines Drainage 
Rate, to be granted in the Bilston district, to enable the commis- 
sioners to proceed with the works recommended by the arbitrators 








Their ductility secures for them a | 





being pleted which upholds the manufacturing fame of this 
district, A good Government business is being done about Tipton, 
mainly upon Martin anchors. Other anchors are likewise in im- 
proved request for foreign Governments ; and some splendid goods 
of this sort are now under completion. 

Better advices have come to hand from the Antipodes by this 
week's mail than for some time past. The improved demand is 
most seen in pig iron, in corrugated sheets, and in fencing wire. 
All last month the business in these products was good, and there 
is a prospect of the ensuing month being no less unsatisfactory. 
Holders are likely to take advantage of the demand, and put up 
rates, 

The operative chain-makers of the Cradley district have sent 
notice to their masters for the 4s, 6d. list to expire on the 23rd of 
the present month. 

The strikes in the nut and bolt, the nail, and—at Wednesbury— 
in the boiler tube trades continue, The position of the nut and 
bolt operatives is strengthened by the taking on again of unionists 
by the Manchester and Liverpool Screw Bolt Company, at Salford, 
whose manager was specially thanked by the Executive Council of 
the National Amalgamated Association of Nut and Bolt Makers, 
on Tuesday night, at Darlaston, in this district. 

Mr. Caleb Bloomer, iron merchant and manufacturer of anchors, 
chains, &c., of Lombard street, London, formerly trading in this 
district, obtained his discharge in the London Bankruptcy Court 
on Friday last. 

The death on Tuesday, at Matlock, of Mr. Joseph Armstrong, 
locomotive and carriage superintendent of the Great Western 
Railway, is much lamented in this district, where his management 
of the Wolverhampton locomotive works of that company, and 
his many private virtues, won for him the sincere esteem of all 
classes of people. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

TuHE prospects of any improvement in the iron trade of this 
district are so remote that ironmasters here are beginning 
to give up all hopes of any better times this year. The 
market continues in so languid and inanimate a condition 
that legitimate offers for iron are very difficult to obtain, 
and quotations move gradually downwards without bringing for- 
ward any new business of importance, the few purchases that are 
made being mostly confined to small job lots that can be picked 
up from needy holders at prices which makers are not prepared to 
accept. 

Lancashire makers of pig iron are generally very badly off for 
orders, and stocks continue to accumulate. So far as common 
iron is concerned they are almost entirely out of the market, owing 
to the very great difference between the quotations for L hire 
and Middlesbrough brands, the latter being offered here at what 
are considered, in this district, ruinously low prices. For Lanca- 
shire iron delivered into the Manchester district makers are now 
asking about 55s. per ton for No, 3 foundry, and 53s, to 54s, per ton 
for No. 4 forge, less 24 per cent.; but these are figures which place 
what small amount of business has been done almost entirely in 
the hands of the north country makers. The local smelters, find- 
ing that in common iron they are at present altogether unable to 
compete with the Middlesbrough makers, are in some cases now 
turning their attention more to the production of hematit One 
firm has already ceased making common iron, and at another works 
I understand it is also in contemplation to put the furnaces entirely 
on hematite. Whether this will result in Lancashire becoming 
more exclusively a hematite district than heretofore remains to 
be seen, but at present the tendency is to neglect the production 
of common iron, which, under existing circumstances, can only be 
carried on at a loss, 

In outside brands of iron there has been very little doing. A 
few sales of Derbyshire brands have been made in this district for 
mixing purposes, and the average quotations for delivery here range 
about 56s. per ton for No, 3 foundry, and 55s. for No. 4 forge, less 
24 per cent., but to secure orders sellers would be willing to take 
lower prices than these, Lincolnshire iron is without material 
change, either as regards prices or demand. Sellers of Middles- 
brough iron have been offering for rather less money, and the to 

uotations may now be given at 50s. to 50s. 3d. per ton for No. ¢ 
Soouiee 3 49s. 6d. for No. 4 foundry ; and 49s. 3d. per ton for No. 4 
forge, net cash, delivered into the Manchester district. There has, 
however, been very little done in the way of business, and even at 
the low figures above quoted there is underselling where orders 
are to be secured. 

The finished iron trade continues in a very depressed condition. 
Reports from all quarters are to the effect that works are poorly 
supplied with orders, and in very few cases have they anything to 
look furward to. Forge proprietors as a rule are very slack, and, 
although there is a fair demand for builders’ castings, founders 
generally are far from busy. Prices are without any material 
change, bars delivered into the Manchester district being quoted at 
£6 12s, 6d. to 26 15s. per ton for Middlesbrough and Lancashire 
qualities, and £6 15s. to £6 17s, 6d. per ton for Staffordshire 
ditto. 

Engineers remain in much the same position as last reported. 
There are general complaints of the slackness of trade, and it is 
only in exceptional caves where works are kept fully going. But 
even where masters have been able to secure orders sufficient to 
keep them fairly employed, there are many complaints of the incon- 
sideration of the men, who, notwithstanding the general depression 
of trade, betray a restless dissatistied disposition, which tends to 
deter masiers from seeking fresh work, when under the most 
advantageous circumstances it can only be secured by cutting down 
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rag to the lowest possible point, which in many cases leaves 
ttle or no profit to the employer. 

The coal trade of this district has naturally been more or less 
affected by the miners’ strike in West Lancashire which has com- 
menced this week. There has been an extra push of orders from 
both consumers and dealers, who have been anxious to get in stocks 
before the stoppage of the pits; but, although sellers have been 
firmer than they were, prices as a rule are not materially higher. 
Good Arley coal at the pit mouth can be bought at from 9s. to LOs. 
per ton, Pemberton four-feet at «bout 8s, 6d. per ton, and common 
coal of fair quality at from 6s. 6d. to 7s. perton. Engine classes 
of fuel, which have been scarce since winter and are now being run 
upon for brick-making purposes, «re stiff, bu at the pit mouth 
being quoted at 5s. 6d. to 6s. per ton, and ae 1 at from 4s. to 5s. 
a ton. <A few gas coal contracts are being placed, but they are 

ing accepted at very low prices. The shipping trade continues 
dull, but colliery proprietors have not been pushing for orders, and 
prices are a trifle firmer at Liverpool, 

So far as the West Lancashire strike is concerned it is premature 
to anticipate what the result willbe. In the Wigan district 
proper, the large firms display a very determined attitude, and 
although there are some pits which will not stop, the majority of 
the coalowners seem determined to enforce the reduction, and some 
of the pits will be closed entirely whilst the strike continues. In 
some of the outlying districts, however, there are signs of giving 
way, and in one or two the notices have been withdrawn. On the 
other hand the miners’ union does not hold a strong position in 
West Lancashire, more than one-half of the men who will be 
affected by the notices being non-unionists, aad whether these will 
secure sufficient support to coutinue the struggle for any 
lengthened period is doubtful. A second offer has been made by 
the men to refer the dispute to arbitration, but the experience of 
the masters on a previous occasion was so unsatisfactory that they 
are strongly averse to again wasting time in useless negotiations. 

The usual monthly mevting of the South Lancashire and Cueshire 
Coalowuers’ Association was held at Manchester on Tuesday, Mr. 
Fletcher in the chair, but the business was purely of a formal 
character. 

The annual meeting of the members of the Manchester Scientific 
and Mechanical Society was held on Friday last, Mr. A. M. 
Fowler presiding. The annual report, which was read and adopted, 
was of a satisfactory character, showing that some good useful 
work had been done by the society, which now numbered about 
150 members, 

The unsatisfactory tone of continental affairs, the effect which 
this has on the home trade, and the consequent want of confidence 
in business circles, still continue to maintain a quiet position in the 
hematite market of the North-West of Eng!and, and as there is no 
immediate indication of an improvement in the former, so is there 
no chance of a movement for the better in the latter. But, com- 
paratively speaking, the hematite district of Furness and Cumber- 
land is in a much more favourable position than that of any other 
iron producing district of England, if we may judge from what is 
recorded week by week of the trade done elsewh~re, and this is likely 
to remain so; fur while on the one hand thereis cer-ainly a quiet 
but stexdy demand, there is on the other the fact that makers are 
sold forward tor some time to come ; and it is affirmed on reliable 
authority that they can already see their way to a maintenance of 
the present position, if not to an actual change for the better. 
Stocks of iron and iron ore are much less than tiey were twelve 
months ago, and makers are exercising caution not to increase the 
stocks at their various yards. The following may be noted as the 
current value of the various classes of iron produced here :--No. 1 
Bessemer, 67s. 6d. a ton at works; No. 2, 65s; No. 3, 62s. 6d.; 
No. 3 forge, 64s. 6d.; No. 4, 62s.; No. 5, 59s. 6d.; and white and 
mottled samples, 57s. 6d. at works. Iron ore at mines, 13s. 6d. 
to 14s. 6d.; special qualities, 15s, 6d.; Irish ore delivered at Bar- 
row, lls. 

Steel makers, having secured a few good orders both from conti- 
nental and heme consumers, are working fuller time, and more of 
the machinery is in operation than was the case a month or two 
ago, and it is probable that this improved pos:tion of affairs will 
continue throughout the season. 

In the neighbourhood of Barrow iron shipbuilders have a fair 
programme of work, both in the construction of new vessels and 
in repairs. Finished iron workers keep their mills more regularly 
employed, and a better trade is b: ing done in bars and plates, but 
full time is not being worked. Other industries, associated with 
the iron trade in various ways, are, generally speaking, not actively 
employed. The demand for coal is restricted, although quota- 
tions have declined till slack can be bought delivered at 9s. per 
ton, burgy at 10s., and screened coal at 11s. 

This, Thursday, morning nearly all the winers in West 
Lancashire ceased work. At some pits, however, all the men 
had not brought out their tools, and some masters have withdrawn 
notice until after Newton races, now on—always holiday time. In 
this district it will be difficult to say how matters stand ; in the 
event of two-thirds of the men not returning many of the masters 
will close the pits entirely, and the ponies will be brought out. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE production of pig iron in the North of England district con- 
tinues unprecedentedly large. The output for the past month, as 
shown by the returns issued to-day of the Cleveland Ironmasters’ 
Association, has been larger than that of any previous month, reach- 
ing, as it does, the gigantic total of 189,593 tons. This figure is 
8766 tons in excess of the production for the previous month, and 
9905 tons more than that of the corresponding month of last year. 
The total production of iron in Cleveland for the past five months 
has been 908,593 tons. This isa larger output than any that has 
yet occurred in an equally limited period. The production of May 
continued over the twelve months, would yield an annual total 
of 2,279,156 tons, or a make equal to more than Scotland, Stafford- 
shire, and Wales put together. It is little puzzling that so 
enormous an output should be kept up at a time when the trade is 
so exceptionally depressed, and when profits are all but impossible. 
But the fact seems to be that the pig iron makers of Cleveland do 
not believe in letting the grass grow around their furnaces, and 
would rather produce at no profit than not produce at all. 

It is satisfactory to find that the quantity added to the stocks 
of iron in makers’ hands during the past month is very small rela- 
tively to the increase of production. ‘The whole increase upon April 
is 5077, bringing up the total amount of iron in stock to 215,697 tons. 
Hence it appears that, compared with the month of April, there 
has been a large increase in the quantity of iron actually going 
into consumption during May. The increase in the quantity of 
stocks in warrant stores is inconsiderable, reaching only to 500 tons, 
and leaving the aggregate at 19,800 tons. It will be seen that the 
total quantity of iron held by makers and in warrant stores is not 
more than a tive weeks’ make of the district, and is not sufficiently 
large to be regarded with feelings of anxiety or alarm. 

Shipments to foreign ports are below the average of this season, 
the total foreign exports of Middlesbiough for the month of May 
only reaching 31,176 tons, or a decrease of 5577 tons on the 
foreign shipments of the previous month. The coastwise ship- 
ments, on the other hand, show an increase of 3406,tons, This 
increase has chiefly taken place in the shipments to Scotland ; 
and it may be interesting, while mentioning these facts, to point 
out that the total shipments from Middlesbrough to Grange- 
mouth for the past five months are 23 353 tons above those of 
the corresponding tive months for 1876, the total shipments to 
Grangemouth up to Saturday last reaching 115,000 tons. 

The miners’ strike in Northumberland continues, and, so far as 
present appearances are concerned, will in all probability remain 
so for some time to come. Three-fourths at least of the collieries 
are idle. A number of men have migrated to other fields of 
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labour; but the great majority remain in the district, having, in 
fact, no other alternative, seeing that there is a repletion of hands 
in almost every coal-producing district throught the country. 
The meetings have been addressed by Mr. Brown, of Staffordshire, 
Mr. Crawford, of Durham, Mr. Burt, M.P., Mr. Gillespie, of Scot- 
, and others, but they have not in any case exhibited 
a tone favourable to the adoption of arbitration. The miners 
have shown a strong spirit of hostility towards those of their 

have recommended a settlement of the dis- 
‘by arbitration, and they feel all the more embittered 
not only their own leaders but the feeling of the coun- 
try as a whole is manifestly against them. The available 
funds of the Northumberland Miners’ Union are very meagre, and 
they will not suffice for the maintenance of the men on strike for 
more than two or three weeks. It is not at all likely that much 
help will be obtained from other districts, so that there is a strong 
probability of the struggle being speedily terminated, unless the 
men and their families can contrive to live on air. 

On Saturday the fifteenth annua! meeting of the Miners’ Per- 
manent Relief Fund was held at Newcastle. It was shown that 
the income of the past year had been £45,957, and the expenditure 
£34,535, which left a balance to the good of £11,422; and this, 
being added t¢ last year’s balance, leaves £59,095 in hand at the 
end of the financial year. The Cleveland miners have now joined 
the Fund, which is designed to afford relief to men who have been 
disabled from accident, or otherwise incapacitated for work. 

The men employed at the Roddymoor Colliery, near Crook, 
belonging to Messrs. J. Pearce and Partners, have been paid off, 
owing to the very prolonged depression in trade. It is, however, 
expected that the majority of the men will be found with employ- 
ment at the adjoining collieries. 

A question of great importance to the mercantile interests of the 
North of England has, during the past week, occupied the atten- 
tion of Parliament. Lord Claude Hamilton called attention to the 
unprotected condition of the north-east coast, and moved 
that the question of better harbour tion ¢ d 
the serious attention of the Government. Mr. Brassey sup- 
ported the motion, but Mr. Pearse moved as an amend- 
ment that the. harbour accommodation of the north-east 
coast has been and is being greatly improved by the opera- 
tions of the various local harbour authorities; and that such 
further improvements as are required can be best effected through 
the instrumentality of such authorities, assisted by loans. Lord 
Claude Hamilton’s motion was negatived, and it is not probable 
that many of those who are interested in the trade of the north- 
east coast will regret it. On both the Tees and the Tyne almost 
everything has been done that could be done to make the harbours 
safe, and the money expended for this purpose amounts to mil- 
lions. It would be rather irritating if after all this outlay and 
labour, the money of the State were to be applied, as suggested by 
Lord Hamilton, in establishing a great naval station at such an 
out-of-the-way place as Filey. 

The coal trade of Durham is tolerably prosperous. Coke is in 
good demand, and fully maintains its value, best foundry qualities 
being quoted at lls. to 12s. per ton, while a capital furnace coke 
may be bought at 10s. 3d. to 10s. 9d. per ton at the ovens. Other 
kinds of coal are not materially altered in value since last week. 

At Tuesday’s market at Middlesbrough the amount of business 
done was very trifling. Prices were precisely the same as those of 
last week. In the course of the forenoon a meeting of the prin- 
cipal ironmakers was held on Change, and it was decided that in 
all contracts entered into with merchants on and after the Ist 
July next, the terms of payment shall be cash on the Monday 
following the delivery of the pig iron. This action has been taken 
in consequence of the numerous recent failures of iron merchants, 
some of whom have only paid dividends of 34d. in the pound. 
There is no change in the finished iron trade. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

MaTTERS remain quiet all round, and the most sanguine of 
business men hardly count upon there being any change of moment 
during the next few months, unless the Russo-Turkish War should 
speedily collapse. In the meantime, some few firms are doing a 
moderately good business in various classes of iron other than 


merchant qualities, and state that they are just enabled to keep 
going by dint of persevering economy and attention to the 


requirements of buyers. Pig iron in this district is barely 
steady im price, albeit there is no particular change to 
note in the quotations for any special or general brand. 
At present the following may be taken as being the pig iron prices 
which most affect the transactions of this locality :—North Lin- 
colnshire brands, 45s. to 60s.; Aireside Leeds, No. 1, 53s.; No. 2, 
49s.; No. 3, 48s.; No. 4, 47%s.; forge, 47s.; mottled, 46s.; white, 
45s. Acklam, Yorkshire, No. 1, 47s.; No. 2, 45s.; No. 3, 43s.; 
No. 4, 42s.; and forge, 42s. Redcar, Yorkshire, No. 1, 48s.; No. 3, 
45s.; and forge, No. 4, 42s. 6d. Millom hematite Bessemer, 
No. 1, 72s. ; No. 2, 70s.; and No. 3, 67s. 6d.; Millom ordinary, 
No. 3, 67s. 6d.; No. 4, 67s. 6d.; and No. 5, 67s. 6d. Maryport 
hematite, No. 1, 70s.; No. 2, 67s. 6d.; No. 3, 65s.; No. 4, 65s.; 
No. 5, mottled and white, 65s.; Ma rt Bessemer, No. 1, 70s.; 
No, 2, 67s. 6d.; and No. 3, 65s. Derbyshire foundry iron, 55s. to 
42s. 6d.; Derbyshire forge brands, 40s. to 47s. 6d. per ton. 

At the Bessemer works in this vicinity, there is a fair amount of 
work in hand, and at least one establishment I hear of has 
the semblance of activity—a state of things one can hardly credit 
in these dull industrial times. The general run is for rails, con- 
siderable lots of which are now being sent off to Grimsby and Hull 
for shipment to Russia and Norway ; besides which several fairly 

specifications for home lines—excepting the Midland—are 

ing worked off. Nothing more, I may say, has yet been stated 

as to the intentions of the Midland Company in respect of rail 

manufacturing at their new Derby premises. Further particulars 
would now be received with a good deal of interest here. 

In the cast steel trade I cannot report any real general improve- 
ment, although in several cases there are statements indicating 
that some houses are doing alittle better in the home and French 
markets. In one branch, however, I am able to state that the men 
have just been put on full time, after having been on very “‘ short 
diet” for a long period. This increase of activity is at the gun 
works, where all the principal steel castings for ordnance tubes, 
&c., have been and are now made for our own and doubtless for 
other Governments. The brisker demand is, of course, owing to 
the preparations for ‘‘ contingencies ” now in hand at our arsenals, 

In the saw trade, the war has not improved matters by any 
means, Russia having long been one of our very best markets for 
timber cutting saws—especially cross-cuts. Since the Eastern 
question began to look threatening, local saw manufacturers have 
grown more cautious, until at present their trade with Russia is 
almost suspended, the result being that one firm alone has 38,000 
cross-cuts in stock, awaiting the renewed demand. Other concerns 
are in pretty nearly the same position, although I hardly think 
their stock would quite reach a total like that just mentioned. For 
joiners’ and other small saws the demand is still pretty well upheld, 
mostly on account of the home trade. 

In other branches of business there has been no change. 

The proposed amalgamation of the Great Northern and Great 
Eastern Railway is a matter of the gravest interest to the coal- 
owners of South Yorkshire, inasmuch as the consolidation of these 
two companies would practically end competitive coal carrying from 
this district to London. There can be no doubt that unless the 
coalowners’ interests are considered in the probable new arrange- 
ments, they will give a powerful support to the scheme for pro- 
moting a line direct to London. 

The local colliers are ina state of ferment, and are seemingly 
somewhat apathetic as regards their interest in union matters. 
They have held several large mass meetings during this week, and 


Chappell, one of the secretaries of the union, said, ‘‘the masters 
of the district were not about to reduce wages exactly, but to 
lengthen the period of labour from eight to eleven hours, which 
amounted to the same thing.” In reference to this I may say that 
no joint action has as yet been taken in the subject by the Coal- 
owners’ Association, whatever may have been done by the 
individual coalmasters. 

The directors of the Whittington and Sheepbridge Colliery 

pany, Limited, have issued a circular to such of the share- 
holders as have not received their guaranteed dividends, in which 
they state that the vendor has paid the necessary sum to the 
company, but the directors have “‘ felt it desirable to devote all 
their available funds to the payment of their trade debts.” 

The Jron Age, New York, of May 24th, referring to the cotton 
ties question, says the absolute order given to English manufac- 
turers was for 4000 tons only, but the yearly contract averages 
24,000 tons, and the balance would be supplied as demanded at the 
same price, namely, 2 dols. 50 cents. They will not be sold at 
that, however. The fact has caused the seuatisn of another 
Cotton Tie Manufacturing Company, with works at Youngstown. 
seh existing Cotton Tie Company there are many English share- 

olders, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


affected by the unfortunate labour disputes now pending. The 

prices both of warrants and makers’ iron have again considerably 

receded. There is much less inquiry for pigs from abroad, and the | 
large reduction made within the past few days in the value of our 
principal brands has not brought that amount of business which 
might have been expected. Towards the close of the past week 
warrants rose somewhat in price, a circumstance which was attri 

buted to an unwillingness on the part of makers to sell at current 
rates, when the expense of production was likely to be enhanced 
by the payment of higher wages to the colliers. But whatever 
influence this fact may have had then has since passed away, and 
prices have been declining a little almost daily. Along with alarge 
decrease in the exports of pig iron, there is at the same time a heavy 
falling off in the imports from the North of England, which is a 
most unusual circumstance, and is, no doubt, all the more ominous 
of a check in the manufactured iron trade, when it is considered 
that the bulk of our exports of iron manufactures is very much 
diminished. There are 111 furnaces in blast, as against 116 at the 
same time last year. Small quantities of pig iron are being sent 
into store, and in Messrs. Connal and Co.’s Glasgow stores there 
are now about 138,000 tons. 

Business was done in the warrant market on Friday forenoon at 
54s. 3d. and 54s. 14d. early cash, and in the afternoon at 54s. one 
month. On Monday the market was quiet ; business opened at 
54s. cash, and prices receded during the forenoon to 53s. 10}d., 
while 53s. 11d. was accepted in the course of the afternoon. A 
small business was done at Tuesday’s market at 53s, 104d. month 
fixed, and 53s. 10d. and 53s. 11d. cash. On Wednesday the 
market was very dull with little or no business reported. To-day 
—Thursday—a good business was done at 53s. 11d. cash, and 54s, 
month fixed. 

The demand for makers’ iron is quiet, and the downward ten- 
dency of prices continues. Since last week good marketable 
brands, No. 1, have declined 6d.; Gartsherrie, No. 1, 6d.; No. 3, 
1s.; Coltness, No. 1, 2s.; No. 3, 1s.; Langloan, Nos. 1 and 3, 1s. 
each; Carnbroe, No. 1, 6d.; Monkland, No. 3, 6d.; Clyde, No. 1, 
6d.; No. 3, 1s.; Govan, No. 1, 6d.; No. 3, 1s.; Calder, No. 1, 
3s. 6d.; No. 3, 2s. 6d.; Eglinton, Nos. 1 and 3, 6d.; Dalmellington, 
Nos. 1 and 3, 1s.; Shotts, Nos, l and 3, 6d.; Kinneil, Nos. 1 and 


The following are now the corrected prices:—Good marketable 
brands, f.o.b. at Glasgow, per ton, No. 1, 55s. 61.; No. 3. 52s.; 
Gartsherrie, No. 1, 62s. 6d.; No. 3, 54s. 6d.; Coltness, No. 1, 
65s. 6d.; No. 3, 55s.; Summerlee, No. 1, 60s. 6d.; No. 3, 54s, 6d.; 
Langloan, No. 1, 62s, 6d.; No. 3, 55s.; Carnbroe, No. 1, 57s. 6d.; 
No. 1, 53s. 6d.; Monkland, No. 1, 56s.; No. 3, 52s; Clyde, No.1, 
56s. 6d.; No. 3, 52s. 6d.; Govan, at Broomielaw, No. 1, 56s.; 
. 3B, 52s 6d.; Calder, at Port Dundas, No. 1, 61s. 6d; 
. 3, 53s. 6d.; Glengarnock, at Ardrossan, No. 1, 60s.; No. 3, 
54s. 6d.; Eglinton, No. 1, 55s. 6d.; No. 3, 52s. 6d.; Dalmel- 
lington, No. 1, 55s. 6d.; No. 3, 53s. 6d.; Carron, at Grange- 
, No. 1, 65s.; ditto, specially selected, 70s.; No. 3, 64s.; 
Shotts, at Leith, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Kinneil, at 
Bo'ness, No. 1, 56s. 6d.; No. 3, 52s. 6d. 

The coal trade in the West of Scotland is inactive, there being 
only a small foreign demand, and the home inquiry having greatly 
fallen off. Prices are unchanged. In the eastern mining counties 
there has been some activity in consequence of the lock-out of 
miners in the counties of Fife and Clackmannan, and rates have 
somewhat hardened, but prices are not likely to be much affected, 
on account of the facility with which supplies can be obtained from 
the western districts. 

It was stated in a former letter that the miners of Lanarkshire 
were taking steps with the view of having their wages raised. 
Success has attended their efforts only in a very few cases, and 
these are for the most part instances in which a slight reduction 
had recently been made, the men only getting back what was taken 
from them. A few days ago, a meeting of miners was held in the 
open air near Hamilton, when reports were given in by the dele- | 
gates who had waited upon the employers to ask an increase of 
pay. These reports were unfavourable. It was resolved to con- 
tinue the agitation and to make a levy of 3d. a head to meet the 
expenses of doing so. A motion was also adopted that, with the 
view of diminishing the output, the men should work only five days 
per week. 

The Stevenston Colliery Company have agreed to advance the 
wages of their miners 6d. a day, and a similar concession has 
been made to the men ia the Baillieston district, with the excep- 
tion of those employed at three pits belonging to Messrs, William 
Baird and Co., of Gartsherrie. 

It is estimated that the number of miners locked-out in the 
counties of Fife and Clackmannan is about 5000. The represen- 
tatives of the men have submitted to Mr. Connel, the secretary 
of the Coalmasters’ Union, an offer to the effect that they will 
use every means in their power to induce the men to resume work 
on condition that one half of the 10 per cent. reduction be restored | 
now, and the other half when the masters have received 6d. per | 
ton of an advance in the price of coal. About 2000 miners held | 
an open-air demonstration at Alloa on Monday. Mr. Henry Cook, 
secretary of the local association, submitted a statement of its 
financial position for the year ending the 25th of April, which 
showed that the funds at that date amounted to £14.625, being an 
increase of £1705 on the year. Mr. Macdonald, M.P., in address- 
ing the meeting, said he thought the men had a good six months’ 
pay before them. ‘‘If the employers were willing to drive the | 
trade from the two counties for that time, in order to benefit | 


others, because of some personal whim of their own, he thought | 
the miners were in a fair position to let them have a full swing of | 
it.” He expressed his firm belief that the men would be successful, | 
and at the close of his address, which was loudly cheered, he was 
awarded a vote of thanks. 

The lock-out of workmen in the Clyde shipbuilding yards still 
continues, and the boiler makers have followed the carpenters in 
demanding an advance of 10 per cent. on their wages. Other 
trades are expected to follow suit, All efforts to settle the dispute 
have as yet been utterly futile. 

During the month of May there were twenty-three vessels of an 
aggregate tonnage of 14.700 launched on the Clyde, as against 
twenty-six vessels of 19,550 tons in the corresponding month of | 





have experienced a really serious amount of speeches from various 
advisers, At the meeting held at Swinton on Monday, Mr. W. 





last year. ere are now twelve fewer vessels on the stocks than | 
at the end of April. 





Ir is now feared that the iron trade, which had recently begun | 
to exhibit substantial marks of improvement, will be very seriously | 


market this week has been characterised by great inaction, and | 


| Russtan ToRPEDOES AND TuRK- 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue experiment tried lately at Panteg and Landore with phos- 
phated iron is so far successful that a make of a larger quan is 
now being carried out. Phosphorus has hitherto been regarded as 
much an enemy in iron as sulphur is in coal, but the principle 
upon which the converted rails are made is to make the phosphor 
useful in the hardening of the rail. The lessened expense of these 
convertible rails compared with steel is a consideration. ayy 
prefer it, as they know they have an article welded perfectly, and 
not likely, as in the case of iron rails made up of various kinds of 
iron, to split in sections, but it is not in every district that one 
meets with the finest samples, I am tempted sometimes to repeat 
the somewhat stale assertion, that there is steel and steel. The 
Landore Company are turning out a good ingot, and are doing better 
of late. The Dowlais Iron Company have made a large quantity of 
rails for the Great Western, and delivery will commence in July. It 
is not true, as announced, that a reduction of 10 percent. has been 
enforced at Dowlais, and so long as the management can refrain 
it is very likely they will do so. 

Ebbw Vale, Rhymney, and Tredegar, continue to get a moderate 
trade, and it may be stated as near the mark that the Monmouth- 
shire works are doing about half the business which might be 
accomplished. The total quantity of iron and steel despatched 
from South Wales during the week ending Saturday last was 2888 
tons, principally for Gothenburg, Iquique, Soderhamm, and 
Barcelona, with a small consignment for Cadiz, The Ystalyfera 
Company have decided to blow out one of their blast furnaces, 
and have completed arrangements both with their iron and tin 
plate workers to work two weeks out of every three. The limita- 
tion of make, especially amongst the tin-plate manufacturers, is 
now assuming importance, and proofs of a strong organisation 
are constantly afforded by first one works and then another adopt- 
ing the system, 

The Swansea men are adherents to it, and this week the tin plate 
workers in the neighbourhood of Pontypool will follow. This will 
be an unsatisfactory decision for the Liverpool buyers, who, on 
their periodical journeys to Wales, seeing no stocks, will not be 
tempted to resort to the cheapening process so frequently as in the 
past. Sluggishness characterises most affairs in the district of 
Swansea, and only a little impetus has been given to the patent 
fuel made of late by a Government order, which will be equally 
divided between Cardiff and Swansea, 

I note some interesting local statistics in the return supplied to 
the House of Commons, In 1875 Monmouthshire raised 3,533,976 
tons, and part of Glamorgan 555,977. In 1876 Monmouthshire 
raised 4,499,421 and part of Glamorgan 755,503 tons. The number 
ewployed in the greater part of Glamorgan and Brecon last year 








| was 46,319 persons, of whom 38,800 were employed under ground, 


The deaths from accident last year amounted to 117, being at the 
rate of one for every 396 employed. There are twenty-seven col- 
lieries, and barely less at work than in 1877. 

The strike in the North does not appear to have told with any 
great degree of force upon the Welsh trade. The total expo: ts last 
week from the whole of the Welsh ports came to 110,908 tons, 
which is about a fair average. The order of extent as to buyers 
ran in the following manner :—East Indies, France, Mediterranean 
ports, Spain, Africa, &c. No alteration of prices has taken place, 


| and the prospect of even a shilling or two advance is remote, unless 


this country became mixed up in the Eastern strife, when prices, it 
is expected, would make a stride. 

The 10 per cent. reduction scheme is spreading, and several coal- 
owners announced last week the stoppage of all contracts in one 
month from date, to enable them to enforce, or, at all events, offer 
a reduction of 10 percent. This is not confined to the steam coal 
collieries, but includes the house collieries of Monmouthshire, and 
confirms the prediction I have given in this column—that a 
systematic reduction will be attempted as the only means of 
affording relief to coalowners. 

There was a slight strike amongst the hauliers in the Powells 
Duffryn collieries last week regarding the hours employed, but it 
was soon satisfactorily arranged. 

The Gadlys collieries are not doing much, and the same applies 
to many of the collieries in the Aberdare Valley. The Aber- 
dare Coal Company’s pits only worked four days during the 
last fortnight. 

Reduction of wages is announced in the Forest of Dean. Trade 
there is in a bad state, and nowhere in the coal or iron districts 
is there anything like a satisfactory amount of business done. 

A warrant was issued this week against a collier working in 
Lletty Sheukin, who perilled the lives of 200 of his fellows a few 
days ago by opening his lamp in order to light his pipe. 

The directors of the Rhymney Railway visited the new stations 
lately built on the line this week, and also the new reservoir which 
has been made for the engines at Cwm Bargoed. 








South KenstncTon MusrvM..—Visitors during the week ending 
June 2nd:— On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,736; mercantile marine, building 
materials, and other collections, 1939. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m, to 6 p.m., Museum, 
2877; mercantile marine, building materials, and other collections, 
160. Total, 17,712. Average of corresponding week in former 
years, 16,553. Total from the opening of the Museum, 16,346,766, 
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THE DISPOSAL OF TOWN SEWAGE. 
No. VL 


Havine adverted to the position of affairs at Aldershot, 
it is right we should now state that the Local Government 
Board have recently authorised the Aldershot Local Board 
to raise the required loan for the construction of the works 
to carry out the Hille system. The population of the town 
is about 7000, and the sum to be borrowed is £2500. It 
may be further stated that the Hille system is now in full 
operation at Tottenham, where it was tried as far back as 
1868, and where a considerable number of processes have 
been put to the test. 

We have already referred to the returns lately obtained 
by the Society of Arts from various towns relative to the 
sewage question. It will be well if before closing our 
remarks we take afurther review of the facts thus supplied. 
Commencing with Aberdare, we find a town which at the 
date of the last census had a pulation of 36,000, and 
where there are now 3500 privies. The night soil is 
removed in carts at the expense of the occupiers, “and 
burned.” We hope this may be a misprint for “ buried.” 
There are a few water-closets. “Tips” are used 
for ashes, The Local Board are said to have the sewerage 
of the district “under consideration,” but there is 
“nothing at present done.” By a species of miracle, the 
death-rate is 18975. At Alton, with a population of 
4090, the sewage is drained into tanks, and, after sub- 
sidence, what is called the “ effluent water” is discharged 
into the river Wey. The sludge is used for manure. 
Cesspools are in use for about one-third of the inhabitants. 
Alverstoke, with a population of 22,000, retains “ the 
old cesspit system,” with “a few outfall drains into the 
harbour of Portsmouth and adjoining creeks.” The local 
medical officer of health reports :—“ As regards soil and 
healthiness of climate, and other elements of hygiene, this 
locality stands second to none in England.” At Ashton- 
under-Lyne, with a population of 32,000, having 6500 
privies, and about 400 water-closets, there is “no process 
used.” The water-carried sewage into the river by 
drains and sewers. There is “no treatment contemplated,” 
and the “ Pollution of Rivers Act has not been brought 
into operation.” At Bacup, where the population is 
24,000, the sewage passes through tanks charged with 
coke and ch , the volume of liquid being about 
500,000 gallons per twenty-four hours. The “net annual 
cost” of dealing with the water-carried sewage is stated 
to be £20. The sludge is given to the farmers, after being 
dried in the open air. At Baldock, with a population of 
2000, though there is a Health Committee, “no record is 
kept of the number of privies, middens, ash pits. &c.” 
During the last four years the se has been treated by 
means of deposit tanks and filtration through the ground, 
but “simple irrigation” is now preferred, though the pre- 
sent method has been “found successful in preventing 
pollution of rivers.” It appears that the sewage 
1s often greatly diluted by springs, the volume vary- 
ing from less than 10,000 to as much as 300,000 
gallons per day. Barnsley, with an estimated population 
of 28,000, reports: “ Legal proceedings not yet finished ; 
cost unknown.” There are 2500 privies, 100 cesspools, 
and about 400 water-closets. The dry weather flow of 
sewage is about 600,000 a0 per day. At present the 
sewage “runs unpurified into the river Dearne.” The 
sewage works which are intended to remedy this state of 
things are nearly finished. The method will be partly by 
intermittent downward filtration, and partly by irrigation. 
At Bath the sewage goes into the river without being 
subject to any treatment ; “ but this is under considera- 
tion.” Birkenhead, with a population of 45,000, has 
3400 privies and 5050 water-closets. There is a daily flow of 
about 10,000,000 gallons of sewage, which is discharged into 
the Mersey without any “ special treatment.” At Boston 
there is a population of 14,500, and the return states: 
“The conclusions of the Local Government Board are not 
considered applicable to this town, where irrigation is out 
of the question, the land lying below high-water mark.” 
The sewers are said to be “of ancient construction, and 
not in accordance with modern ideas.” A curious state- 
ment is made that a portion of the sewage comes under 
the jurisdiction of her Majesty’s Court of Sewers, whose 
rights are saved under the Sanitary Acts, but who, never- 
theless, have nothing to do with sewage “in the modern 
sense of the term.” These gentlemen are further stated 
to be “jealous of interference with their rights.” They 
are also seemingly rather hard to find, being “scattered 
over the country.” The authorities seem to be taking 
considerable pains in the introduction of specially- 
constructed ash-closets, in addition to which they pro- 
vide facilities for the use of Moule’s earth-closet. Thus 
“dry earth can be obtained in bags from the stores 
of the Local Board free of cost.” The water-carried sewage 
goes into the tidal river. At Burslem, with a population 
of 28,000, and 900,000 gallons of sew: per day, “a 
scheme of irrigation is in preparation.” Burton-on-Trent 
says, “The main obstacle to improvement is the immense 
expense of dealing with 6,000,000 gallons of sewage per 
day, to be borne by the rating on a population of 25,000.” 
Lime is mixed with the sewage to clarify it before enterin 
depositing tanks. The sludge, after settling, is pumpe 
out, and the effluent water passes into the Trent. There 
are only 232 water-closets. As may be supposed, the 
sewage is principally brewers’ refuse. The cost of dealing 
with the sewage is 27s. per million gallons. Bury sends 
its sewage into the river without Genament. Bo does 
Cambridge, where also we are told there are 800 private 
cesspools, the contents of which are “ emptied into gardens 
by occupiers.” To make matters completely pleasant in 
this University town, there is “no ised system for 
removing house-refuse.” There are 4500 water-closets, 
and the Health Committee “have not taken any steps to 
prevent escape of sewer into houses.” It is feared 
that sewage farming would prove “dangerous to health,” 
as the land is stiff clay, and no spot would be available at 
a distance from dwellings. “Complicated relations” 
between the University and the town, and “ uncertainty 
of rating powers,” are said to be mainly accountable for 
the present unsatisfactory state of affairs. 





Space will not allow us to go into all the details fur- 
nished by these returns. But it is interesting to observe 
what are the adopted by the different towns. 
Without recapitulating those already mentioned in the 
course of the present articles, we may specify that irriga- 
tion has been adopted at Altrincham, Chelmsford, Chelten- 
ham, Chorley, Crewe, Devizes, Epsom, Farnworth, Great 
Malvern, te, Kidderminster, Leek, Norwich, Orms- 
kirk, Reading, Tyldesley, West Derby, and Wolverhamp- 
ton. Filtration has been adopted at Canterbury, Ince-in- 
Makerfield, Morley, Osw: , Tewkesbury, and Ulverston. 
Chemical methods exist at Chester, Over Darwen, Preston, 
Sandown (Isle of Wight), and Tunstall. Precipitation, or 
rather subsidence, no chemicals apparently being employed, 
is adopted at Halifax, N sucteiandanlerdh, and Saffron 
Walden. The raw sewage is discharged into the river at 
the following places: — Carmarthen, Clitheroe, Col- 
chester, rm Exeter, Gateshead, Glossop, Great 
Grimsby, Guildford, Hereford, Hexham, Horsham, Jar- 
row, Keighley, King’s Lynn, Lenton, Lincoln, Louth, 
Macclesfield, Middlesbrough, Mossley, Newport (Mon- 
mouthshire), Nottingham (about to adopt irrigation and 
filtration), Oxford (preparing for irrigation), Peterborough 
em to commence irrigation works and sewage farm), 

udsey, Radford, Shipley, Shrewsbury, Stoke-upon-Trent, 
Sudbury, Sunderland, Totnes, Wallasey, Warrington, 
Wednesbury, Welshpool, Widnes, Willenhall, and York. 
Watford enjoys the benefit of three methods—precipita- 
tion, filtration, and irrigation. At Chatham, drainage 
exists only for the p of conveying what is called 
“ surface sewage ” into the river, nearly every house being 
“supplied with a cesspool.” Concerning Horsham, it 
appears that the local authorities are anxious to obtain 
land for the utilisation of the sewage, but “landowners 
oppose irrigation scheme.” It is contemplated to adopt 
intermittent downward filtration as soon as land can 
purchased. The population is 5200. At Middlesbrough, 
with a population now estimated at 53,000, the authorities 
have views of their own on the sewage question. There 
are only 600 water-closets, and the authorities “do not 
consider it necessary to incur vast expenditure in dealing 
with the sewage of this town, as in its case they consider 
it as ape an imaginary evil.” The authorities have 
expended £71,000 in the construction of sewers, and these 
discharge into the Tees. At Willenhall, “the greater part 
of the sewage runs along the street channels into open 
ditches.” At Southwold, with a population of 2000, there 
are no sewers, and “the sewage goes into cesspools.” At 
Stoke-upon-Trent it is satisfactory to learn that “the 
Duke of § Sutherland is determined to stop the pollution of 
the river.” The Corporation have to discover the remedy, 
and “as yet have come to no conclusion.” 

We have endeavoured throughout these articles to limit 
our attention to what is called “water-carried sewage.” 
The Local Government Board define sewage as “ the fluid 
refuse of a town.” In some towns a portion of this fluid 
refuse is carried away from the houses in pails and other 
contrivances. It is the night-soil which is thus treated, 
and this system prevails in several of the towns to 
which we have referred. In many cases there are 

Is which have to be emptied, and sometimes 

a single town affords an example of many modes of 
dealing with “fluid refuse.” But our purpose has 
been to show what is done with the “ water-carried 
sewage” after it reaches the outfall. In this view of the 
uestion every town is interested, for however skilfully 

e “dry system” may be managed, it is impossible to 
dispense with sewers. Halifax carries out the Goux 
— to a certain extent, making use of 3375 pails; but 
the town sends 2,600,000 gallons of sewage into the river 
per day. The Local Government Board call this “crude 
sewage,” but the authorities say it is. first allowed to settle 
in depositing tanks. Rochdale is famous for its zealous 
adherence to the pail system, but there is a daily volume 
of sewage equal to 1,250,000 gallons. Messrs. Read 
and Rawlinson, in their official report, state that 
the weight of the excreta dealt with by the dry system at 
Rochdale is only one-fourth the proper total. We may, 
therefore, assume that the other three-fourths find their 
way somehow into the sewers, or else into the subsoil of 
the town. In many of the “ midden” towns there is also 
the objectionable practice of carting away a portion of the 
midden refuse to sundry “tips.” The ostensibly dry rub- 
bish is often of a filthy character, and quite unsuitable for 
the foundations of houses, At Rochdale the cost of cleans- 
ing the middens and removing the contents is £1919 per 
annum, and of the 13,736 tons of refuse removed, 8000 
tons are deposited in “tips” within the borough. For 
the remaining 5736 tons, the Corporation receive £549. 

The report issued by the Local Government Board states 
that “no form of portable apparatus, wet or dry, dry 
earth-closet, or dale pail, can dispense with sewers, 
drains, and a public water supply.” This being so, “the 
waste water from houses, streets, yards, and manufactories 
must flow away through sewers to some common outlet ; 
and, as this fluid is polluted by every form of pollution 
within a town, though excreta is absolutely excluded, it 
is, in fact, sewage; it must, therefore, necessarily come 
under any laws and regulations enacted inst polluting 
streams with sewage.” It seems impossible to avoid this 
conclusion. Sewage will exist wherever there is a town, 
and no attempt to carry off the excreta in portable recep- 
tacles can evade the difficulty. It will be observed that 
our remarks are intended to have reference to the “ dis- 
posal” of town sewage. For this reason we are not con- 
cerned with the various methods of collecting the liquid 
refuse of a town, except so far as this may finally affect 
the disposal of such refuse. Having got the sewage, the 
next question is, what to do with it. This latter point 
beings us to the real difficulty. It might be sup that 
we should go into a discussion of the Urea system. But 
that system is very little more than an ingenious mode of 
getting hold of the sewage. Neither does it take all that 
is to be had, although some of its advocates are very un- 
willing to own the fact. 

In a paper read before the Scientific and Mechanical 
Society, at Manchester, by Mr. Henry Whiley, it is 





stated that “the dry closet system adopted by the Corpo- 
ration of Manchester is remarkable for its simplicity and 
its sati working.” But Mr. Whiley goes on to 
show that Manchester is by no means out of its difficul- 
ties. There are 10,000 water closets, and 19,000 pail 
closets, and the total net cost of the collection and disposal 
of the midden and privy refuse in the year 1875. was 
£20,839, or at the rate of 1s. 2id. per head. In 1876 
there were 23,000 pail closets, and the total net cost for 
the year rose to £32,989, or Is. 103d. per head. The 
population of Manchester in the former year is estimated 
at 351,189, and in the latter at 353,000. . Whiley after- 
wards says :—* With respect to our sewage, something, 
no doubt, must be done to prevent its flowing into the 
rivers in the condition in which it now is.” Although the 
authorities are described as “ making strenuous efforts to 
prevent all foul matters from entering the sewers,” Mr. 
Whiley says :—“Still there is, and I presume there 
always will be, a considerable quantity of solid matter 
finding its way into them.” It is computed that 90,250 
tons of sludge or solid matter pass through the 
Manchester sewers in the course of a year, and that every 
250 tons of this solid matter is diluted with 14,000,000 
gallons of water, which is the daily volume of the Man- 
chester sewage. Apparently taking the example of 
Coventry, where the General Sewage Company are at 
work, Mr. Whiley states that to treat the sewage of 
Manchester chemically would cost £1500 per annum for 
each million gallons of sewage per day treated, thereby 
entailing a yearly loss of £21,000. Taking West Derby as 
an example of irrigation, Mr. Whiley calculates that a 
sewage farm would be more than thrice as costly as the 
General Sew: Manure process. Still, as Mr. Whiley 
says, there is the certainty that “something must be done” 
to purify the sewage. But if every water-closet were 
abolishe K 


and if the pails were made universal, the Man- . 


chester sewage would still be foul. There is also the 
very whut fact that the raw sewage does not appear to 
be adapted for agricultural pu . Formerly the far- 
mers on each side of the river iro allowed their low- 
lying lands to be periodically flooded with river water; 
but now they are careful to keep the water out, the fluid 
being so thoroughly impregnated with chemicals as to 
“cause death and destruction to all the herbage over 
which it flows.” 

Mr. Norman Bazalgette, in his recent paper on “The 
Sewage Question,” referred to a Parliamentary return 
issued in 1873, as showing that out of twenty-five places 
practising irrigation, only two professed to make a profit. 
Swindon showed a profit of £12, and Warwick as much as 
£1310. Mr. Bazalgette accordingly went to Warwick in 
the course of last year, to inquire into the facts, when he 
found that the farm had been worked up to Michaelmas, 
1875, by the Town Council, and was then abandoned 
because it had proved a dead loss. A limite liability 
company then took the matter in hand, composed of mem- 
bers of the Town Council ; but no statistics were forth- 
coming as to the more recent financial results. Mr. Bazal- 

ette raises the question—which, however, has been raised 
fore, and in reference to the same facts—whether the 
nitrogen in sewage is really utilised by irrigation. The 
facts adverted to are the analytical results obtained in 1871 
by Dr. Frankland in respect to the sewage farm at Bark- 
ing, and cited in a report by Mr. Morgan. The analysis 
showed that whereas the sewage contained 6°24 parts— 
out of 100,000—of combined nitrogen, the effluent water 
contained no less than 4°34 parts of the same ingredient, 
or more than 70 per cent. of the whole quantity. Of the 
remaining 30 per cent., by far the greater part would exist 
in the form of ammonia—really carbonate of ammonia, a 
volatile salt—of which some portion at least would escape 
into the atmosphere. Hence, it is argued, “much less 
nitrogen than is shown by these analyses would actually 
find its way to assimilation with the plant.” Mr. Bazalgette 
suggests that water would be nearly as good as sewage for 
the fertilisation of the land, and that this may account for 
the poor financial results of sewage irrigation. If this be 
the case, the idea of sewage “utilisation” is practically 
destroyed. By passing through the land, the chemical 
constituents of the sewage undergo a change, so as to be 
innocuous ; but the great bulk of the nitrogen still goes 
away. Dr. Frankland, in replying to Mr. Bazalgette, 
stated that the case cited was an extreme one, and that, as 
a general rule, only one-third of the fructifying matter 
away in the effluent. To this Mr. Bazalgette 
rejoined that the Barking analysis was even more unfavour- 
able than he had at first thought. The chlorine in the 
sewage was 22°] parts per 100,000, whereas in the effluent 
only 13°4 parts appeared. This showed that the effluent 
was diluted. Eliminating the effect of dilution, the pro- 
portionate quantity of total combined nitrogen passing 
away would thus increased, so that the 30 per cent. 
which Mr. Bazalgette had credited to the crops would be 
more than disposed of. Hence Mr. Bazalgette finally 
argued, that taking the analysis as it stands, it seemed 
as if little or no nitrogen had gone to the plant, the 
result showing an actually minus quantity. It is certainly 
very curious that after allowing for the effects of dilution, 
it should appear as if the effluent contained more nitrogen 
than the sewage. Possibly the diluting water contained 
nitrates and nitrites. Mr. W. Hope states that on his 
sewage farm at Romford only 10°67 per cent. of the 
nitrogen escaped in the effluent water, and he explains the 
different results at the Lodge Farm, Barking, by saying 
that the sewage was there applied in a wasteful manner. 

The hd eoleulatiaai that town sewage was worth two- 
pence per ton seems to have passed almost entirely out of 
view. The idea of “ utilisation” seems also to have under- 

one considerable moditication. Irrigation retains its 
ooting chiefly as a means for getting rid of sewage, and 
chemical processes seem to be recognised as adjuncts to 
irrigation. The value of intermittent downward filtration 
has been somewhat emt ome but the term may at least 
be accepted as signifying the most intense form of - 
tion, or a method of irrigation which is primarily intended 
to dispose of a given quantity of sewage on the smallest 


possible area of land. This may be said to differ from the 
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effort to employ town se as manure. Respecting 
the attempts which are made to minimise the sewage 
difficulty by dispensing with water-closets, we have 
already observed that efforts of this kind appear to be 
founded on a narrow notion of the extent and charac- 
ter of town sewage. But in making these remarks 
we are not referring to small hamlets, or detached 
buildings and institutions, where a dry system may be 
found serviceable—at least pro tem. As we have spoken 
of the value of chemical in conjunction with 
irrigation, it is proper to observe that land filtration also 
comes in as an adjunct, the sewage being poured on the 
tiltering area when not required for the farm. In the case 
of coast towns discharging their sewage into the sea with- 
out the intervention of a se farm or a land-filter, the 
use of a chemical process would be an advantage in pre- 
venting the pollution of the fore-shore. Towns on tidal 
estuaries are in much the same position as those on the 
coast; but wherever there is a discharge of sewage into a 
river, it is important to exclude the solids, so as to prevent 
the formation of shoals. 

The facts which we have laid before our readers serve to 
show that something is being done towards an effective 
and healthful disposal of town sewage. A positive and 

i pecuniary profit from the enterprise is not imme- 
diately apparent; but no very serious loss need be incurred, 
and in many cases there is the prospect of the burden 
becoming lighter as time passes on. 








THE REPORT OF THE BELGIAN COMMISSION 
ON CONTINUOUS BRAKES. 

In our last impression we stated that just before going 
to press we had received a copy of the report on con- 
tinuous brakes, prepared by the Belgian engineers, MM. 
Blanquaret, Hubert, Bollis, and Dejaer for their own 
Government, and forwarded to the Board of Trade 
for the information of its officers. This report possesses 
much special interest just now, and we propose to 
give here a synopsis of its contents. Its authors 
begin by calling attention to the fact that as a rail- 
way system becomes more and more complex, the 
necessity for efficient means of stopping a train become 
more and more pressing. For many years the Belgian 
Government officials have carefully watched the course of 
events in other countries, and have always been ready to 
adopt every improvement in the working of railways 
which appeared to be desirable. Continuous brakes as used 
in England and America naturally attracted attention. 
The whole question was opened up, and several systems 
were tried in Belgium, among which may named 
Achard’s electric brake ; the same invention modified by 
M. Masni; the Heberlein brake; the Westinghouse air 
and automatic brakes, and the Smith vacuum brake. In 
the end it would appear that only the veges and 
Smith brakes were considered to comply with the required 
conditions; and a series of experiments was carried out to 
test the comparative merits of the two systems. The 
= we have named were appointed by the Belgian 

vernment to make the necessary trials, and they 
began as far back as 1873 with the Westinghouse air 
brake. This brake was fitted to two locomotives, two 
tenders, eight carriages, and two guards’ vans. Thus a 
——, train was provided which could be regularly 
worked in ordinary service after the experiments made 
with it had been completed, and it was thus employed 
between Brussels and Verviers. The report gives a 
summary description of the brake, which it is, of course, 
unnecessary to reproduce here. The price paid in 1873 
for the apparatus, with the exception of a suplementary 
air reservoir at the end of the train, was 1375 francs per 
engine, and 425 francs per tender, coach, and brake van. 
To this must be added the cost of fitting up the vehicles, 
which came to 68952 francs per engine and tender, and 
157 francs per coach. The information concerning these 
expenses was supplied from the workshops at Malines, 
where the work was done. The total expenses 
stand thus for each engine and tender—materials, 26252 
francs; for labour, 250 francs; general expenses, 177 
francs; total, 689°52 francs. For each coach—materials, 
39 francs; for labour, 70 francs; general expenses, 51 
francs ; total, 157 francs. The value of the ordinary 
brakes already on the train may be taken at 125 francs. 
Thus, it appears that the total cost of fitting up a train of 
eight coaches, two brake vans, and an engine and tender, 
was 9559°52 francs, or about £400. 

During the second weg of 1873 MM. Blanquaret and 
Masni carried out a number of experimeats with the train 
between Brussels and Alost; then between Brussels and 
Antwerp. The stops were made sometimes by means of 
the air, sometimes by means of the hand brake, while on 
other occasions only the tender brake and two brakes 
“da declanchement” fitted to the brake vans were used. 
What these last were precisely we are unable to say, as 
the word we have given in the original may mean either 
a brake of the Cremer type, or an appliance sometimes 
used with the Westinghouse brake to enable the guard toput 
iton. The results were that between Berchem St. Agathe 
and Pilbeck the train with a velocity of 32:29 miles per 
hour was —y in 410ft. with the air brake and in 
1722ft. with the hand brake. Between Ternath and 
Eschene-Lombeck the train was stopped at distances re- 
spectively of 784ft. and 2697ft., the speed being 39°42 
miles per hour. After these experiments the train was 
worked for a long period, always with excellent results, 
thead vantage being invariably in favour of the Westinghouse 
apparatus. So pleased were the railway authorities that 
they recommended that four trains should be fitted with 
the air brake in order that further experience might be 
acquired. Nothing more was done, however, until 1875. 
The report calls attention to the fact that during the first 
eleven months of the year 1874, collisioas—all of which 
would probably have been prevented by the use of a 
brake—occurred to passenger trains alone on the State 


railways of such number and importance that they cost no 
less than 46,768 francs. The total cost of accidents for the 
whole year could not have fallen far short of 50,000 francs, 
or over £2000, from which it appears that the Belgian 
lines are worked much more safely than English lines. In 
1875, when the question of continuous brakes i 

attracted attention, the situation was a little modified by 
the introduction of the Westinghouse automatic brake on 
the one hand and of the Smith vacuum brake on the 
other. Much of the report is taken up with a description 
of the two types of brake, which we need not repro- 
duce, as they are well known in this country. The 
committee, having described the brakes, go on to say 
that a very slight examination of the description and 
drawings will show that there are certain elements of 
inferiority in the vacuum brake. These are that an ap- 
preciable time is required to put it in action, and 
that the time augments as does the length of the 
train, which is not the case with the automatic brake. 
The rapidity with which the air will flow through 
the pipes of an air brake is nearly proportionate to 
the square root of the difference between the pressures 
at the two extremities of the pipe, the formula being 


Ve %P_— 
/ 29 Soe ds where P and P' are the two pres- 


sures used, and «= the specific weight of the air at the 
pressure P. But the difference between P and P' is 
obviously much greater in the case of the Westinghouse 
air brake than it is in the case of the vacuum brake. In 
the first it may amount to 115 — 15= 100lb. at the 
beginning, while in the latter it can never exceed about 
15 —3=12lb. Another defect of the Smith brake 
is that in case the train parts in two, then the brake on 
the tail portion becomes entirely inoperative, and it is there- 
fore necessary to add to the rear of all trains an ordinary 
brake van, to be worked by hand; a condition the observ- 
ance of which is not required when the Westinghouse 
automatic brake is employed. 

The Commissioners were determined, however, that they 
would base no recommendations on such points as these 
taken alone. They brought into consideration other con- 
ditions of hardly less importance—namely, simplicity of 
construction, facility of repair and manipulation, influence 
on the performance of the locomotive, and economy of 
application. The first point to be decided, however, was 
efficiency; for it is evident that, however cheap and simple 
an invention may be, it is worthless unless it possesses the 
last-named qualification. Two trains, therefore, were 
made up as much alike as pee. The Westinghouse train 
consi of twelve coaches, two vans, an engine, and 
tender. The Smith train was the same, except that it 
had eleven carriages. The Commissioners then proceeded 
to experiment with these trains on the line between 
Brussels and Denderlew, near the station at Ternath. 
The line is very nearly level, the maximum incline being 
only a little steeper than 1 in 1429. In every experiment 
the tor was closed, and the brake applied the 
moment the engine came alongside of the 15-kilometre 
post, measuring from Berchem St. Agathe, and a stake 
carrying the official number of the experiment was driven 
into the ground at the point where the engine stopped. 
The distance between this stake and the 15-kilometre post 
gave the space travelled by the train after the brake was 
applied. The velocity of the train was taken by two 
observers, who took speeds kilometre after kilometre as 
the train the posts. It was found that the 
velocities did not vary very much between the posts Nos. 
13 and 14 and 14 and 15, and the latter speed was taken to 
be that of the train at the moment the brakes were put 
on. The weather was nearly the same throughout, except 
that there was a little fog during the experiments with 
the Westinghouse brake. The following table gives the 
results :— 

Smith Vacuum Brake. 





No. of 


Speed between 
experiment. 


Speed between 
13 and 14. 


14 and 15. 





Kilometres. 
72 
42 
55 
564 
54 


Kilometres. 
72 





49 
60 
64 
60 





Westinghouse Brake, 





| Distance run 
Speed between | after epptication 
| of brake. 


between 
18 and 14. 14 and 15. 





Metres. 
289 
267 
300 
208 
127 


Kilometres. Kilometres. | 
64 64 

62 70 

654 73 | 

57 59 

46 51 








The engine and tender weighed about 54 tons, each 
coach about 8 tons. The total weight of the Westinghouse 
train was thus 166 tons, and for the vacuum train 
158 tons. 

The Commissioners estimate the efficiency of the brakes 
as train stoppers by the aid of the following calculations :— 
Let « = the weight of the train in tons, V = its velocity 
at the moment the brake was applied in kilometres per 
hour, P the total resistance in kilogrammes, assumed to be 
constant during the time the train was being pulled up ; 
2 the distance in metres run while the brake was in action. 
Then, the inertia of the wheels being neglected, 








1000 x 1000 V\2 __ 

39 x ( ) = PJ, and for the vacuum brake, 
o Ve 

p= Sie ; 

p= USUI" 


and for the Westinghouse brake, 


. Applying these calculations to the different 
runs recorded in the table, we have— 





(1) For the Smith brake : 
V* = 10°80 in the tirat run. 


r= 
8°89 in the second run. 

10°62 in the third run. 
= 11°47 in the fourth run. 

= 11°43 in the fifth run. 


x , = 10°64 mean. 
P = 61684 x 10°64 = 6,563'17 kilogrammes, or 437°53 
kilogrammes per coach. 
(2) For the Westinghouse brake : 


v2 
= 1415 in the first run. 

= 18°35 in the second run. 

= 18°01 in the third run. 

= 16°69 in the fourth run. 

= 20°40 in the fifth run. 

2 
Y = 17°52 mean. 
P = 64807 x 17°52 = 11,354'18 kilogrammes, or 728°76 
kilogrammes per coach. 

If we take into account the difference in the composition 
of the two trains, and suppose that the Westinghouse train 
consisted of 13 vehicles, and weighed 158 tons, then the 
constant resistance given above will be reduced by about 
j'g and the distance run would be increased by about ,',, 
which is quite insignificant, as at a speed of 73°5 kilometres 

r hour, the train would run 304} metres instead of the 

istance actually traversed, namely, 300 metres, As 
regards energy and rapidity of action, the report 
states that the Westinghouse brake is superior to the 
vacuum brake; and it adds that the results obtained in 
1873 with the Westinghouse air brake were nearly as 
good as those had with the automatic brake, and much 

tter than those obtained with the vacuum brake in 
1875. 


As regards the price of fitting up the brakes, the report 
supplies the following information :—The cost of fitting 
up an engine and tender complete in the workshops at 

alines with the automatic foe was 3321°74f., while the 
brakes on the 14 vehicles cost 11,567°50f., or in all for the 
train 14,889°24f. To fit up the vacuum train, the cost for 
the engine and tender was 1689°52f., and for each coach 
500f., or in all for a train of 14 vehicles, 8689°52f. The 
cost of the Westinghouse air brake lies between the two. 
Summing up, we have for the vacuum brake, 8690f.; for 
the air brake, 12,388f.; and for the automatic brake, 
14,890f. in round numbers. These figures, say the Com- 
missioners, are apparently in favour of the Smith brake; 
but no importance is to be attached to this, as will be seen 
from the following conclusions: (1) The cost of maintain- 
ing the vacuum brake is greater than the cost of main- 
taining either the air brake or the automatic brake. 
It aj from information laid before the Commissioners 
by the Chefs de Service de Traction, that the cost of main- 
taining the Westinghouse brakes amounted to from 20f. to 
30f. during a year for the engine and tender brakes; the 
higher sum being due to the fact that the drivers did 
not thoroughly understand the use of the apparatus. 
The cost per i was, in one case 3°20f., and in 
another 2°41f., the first being for the air brake, which 
has two rap of pipes under the train, while the 
latter was cost of the automatic brake, which 
has but one range of pipes. As regards the Smith 
vacuum brake, the cost, it is stated, of maintenance is 
much greater than the cost of keeping up either of the 
Westinghouse brakes, but no precise figures can be given, 
because the train was too short a time in the hands of 
the railway officials to enable them to arrive at accurate 
results. (2) It is evident that the steam is not used to 
as much advantage in applying the vacuum as in applying 
the Westinghouse brake, and ~ Peay “rors the consump- 
tion of fuel will be augmented. The report concludes 
with some remarks as to the conversion of air into auto- 
matic brakes which do not possess any special interest, and 
with the statement that in all cases the safety of trains is 
a matter which must be considered as far before any 
question of expense. 

It will be seen that the Belgian engineers fully endorse 
all that has been urged in this country in favour of the 
Westinghouse brake. Whether the fact will or will not 
exert some influence with the railway companies and 
locomotive superintendents who halt between two opinio 
remains to seen. The Belgian Government, at al 
events, have made up their minds; and, as we have cae 
announced, the use of the Westinghouse brake wi 
become universal in a short time on the Belgian railways. 








Tue GREAT SuSPENSION BRIDGE BETWEEN NeW YoRK AND 
Brooxiyn.—The work of arranging, testing, and preparing for the 
laying the wires of the main cables is ily progressing, and is 
watched with much attention by engineers and others interested in 
this remarkable work. As a matter for convenient reference, we 
subjoin the following epitome of principal facts and dimensions, 
which we om from the Scientific American : — Construction 
commenced, uary 2nd, 1870; — of river span, 1595ft. 6in.; 
length of each land span, 930ft. (1860ft.); — of Brooklyn 
approach, 971ft.; length of New York approach, 1562ft. 6in.; total 
length of bridge, 5989ft.; width of bridge, 85ft.; number of cables, 
4; diameter of each cable, 15hin, Each cable consists of 6300 

iel—not twisted—steel wires, No. 7 gauge, closely wra; to 

a solid cylinder. Ultimate strength of cable, 11 tons ; 
depth tower foundation below high water, » 45ft.5 
depth of tower foundation below high water, New York, 78ft.; 
size of towers at high water line, 140ft. by 59ft.; size of towers at 
roof co 136ft. y 53ft.; total height of towers above high 
water, 277 eight of bridge in centre of river span above 
i . Fah., 135ft.; height of floor at towers above 
high water, 119ft. Ege of roadway, 3}ft. in 1O0ft.; size of 
anchorages at base, t. 9ft.; size of at top, 
117ft. by 104ft.;. weight of each anchor plate, 23 tons; estimated 
total cost of bri exclusive of land pesos 9,000,000 dols. ; 
estimated cost of land, say, 3,500,000 dols.; estimated cost, 
12,500,000 dols, . 
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RAILWAY MATTERS, 


Firty iron coal cars are built at the Philadelphia and 
Reading Railroad shops to be in the coal trade, 

THE International Conference upon the question of resuming the 
works of the St. Gothard Tunnel has fixed the sum still required 
to complete the undertaking at 40,000,000f., of which bp Bae 
that Germany should contribute 10,000, 0008. 3 Italy, 10,000, 5 
Switzerland, 8,000,000f. ; and the company, 12,000,0008, 

TuE Baldwin Locomotive Works, Philadelphia, are finishing an 
order of nineteen locomotives to be shipped to Brazil. The order 
will be completed by the latter part of the pe month, and 
nineteen engineers will have chances to go with them. A number 
of men formerly in the employ of the Philadelphia and Reading 
Railroad Company have been offered situations, which have been 
accepted. It is expected that about a dozen from Reading will go. 
The full number will, says the Polytechnic Review, be selected in a 
few days. 

TuE Lebanon (Pa.) Daily News of the 4th inst. says :—‘‘ The 
Weimer high speed blowing engine of this furnace,” writes Mr. W. 
P. Ward, the proprietor, ‘* has settled down to a regular working 
pose of 110 revolutions per minute, and continues to work to a 
charm.” This is undoubtedly the first furnace blowing engine that 
has ever attained this speed, though even this is not the maximum 
capacity, as the mate to this e employed in blowing the 
cupolas of the Weimer Works is uently run up to 180 revolu- 
tions per minute. It wonld appear from the above performances 
that the era of the slow moving blowing engine is at an end, and 
that hereafter blowing engines, properly constructed, will run as 
fast as any other class of steam engines, 


A TRAIN loaded with teas and silks recently ran from San Fran- 
cisco to New York, by way of St. Louis and Cincinnati, in ten 
days and nine hours, The Chicago lines, thus put on their mettle, 
have done several hours better. A train of nineteen cars, with a 
load valued at about half a million dollars, left Can Francisco on 
Thursday, April 26th, at 6 p.m.; it reached Council Bluffs at 5.05 
a.m. on the following Th y, and was at once taken by the 
Chicago and North-Western and whirled to Chicago, 490 miles, by 
5.05 a.m. Thursday, making the remarkable running rate, for a 
freight train, of twenty and one-half miles an hour ; thence by the 
Michigan Central, Great Western and New York Central it arrived 
at New York at 11.35 p.m, Sunday, the whole trip of 3367 miles, 
from ocean to ocean, having occupied but nine days, twenty hours 
and twenty minutes, being an average speed, not deducting the 
time lost in the score of stoppages, of about fourteen and one- 
third miles per hour. 


WE learn from our Indian exchanges that the construction of 
the Indus Valley Railway is making rapid strides towards comple- 
tion. The chief engineer hopes to have the line open from 
Mooltan to Sukkur by the end of July. The line is now laid from 
Mooltan to Chowdree, in the Bhawulpore State, 113 miles, and by 
the end of this month it is hoped that it will be completed as far 
as Khanpore, 140 miles from Mooltan. The temporary bridge at 
Adamwahan still stands well, and arrangements are being made 
for a steam ferry against its giving way in the floods. On the 
Sukkur side, equally satisfactory prog is being made, Mr. 
Mackenzie, contractor, undertaking to complete 60 miles to Gobla 
within two months, being at the rate of a mile per day. Midwa: 
between Sukkur and Mooltan too, in the Khanpore section, wo 
is being pushed forward, the materials being sent by camel to the 
scene oF operations there, Beyond Sukker the work is not 
neglected, although the present effort is to open only as far as 
Sukkur. The line is quite complete from Kotree to Sehwan, thus 
leaving only the short break to Sukkur from Sehwan to be com- 





leted after the first effort has been If the river be- 
| omg there is every reason to that the line will be open 
right through within eighteen months from this date, 

A Report has been recently containing railway sta- 
tistics of Canada and the capital traffic and working iture 
of the railways of the Dominion for the fiscal year ending 30th 
June 1876, The total of railways opened in Canada on 


the 30th June, 1876, was 41744, an increase of 330} miles as com- 
pared with the same period of the previous year. 
number of miles of railway built during the year was 524, but 
length of the European and North American 
over-estimated in the former report, and the 
been counted in, making a deduction 
This, with 47 miles of railway returned 
decreased mileage, reduced the net increase during the year oven 
the figures of the — year to 330}. The mileage of new rail- 
ways opened in the fiscal year ending 30th June, 1876, was as 
follows:—Brantford, Norfolk, and Port Burwell, 33 miles; Brock- 
ville and Ottawa Extension, 29 miles; Chatham Branch, 9 miles; 
Great Western, 69 miles; Intercolonial, 185 miles; Kingston and 
Pembroke, 474 miles; Montreal and Vermont Junction, 23 miles; 
New Brunswick, 33 miles; Port Dover and Lake Huron, 63 miles; 
South-Eastern, 21 miles; Whitby and Port Perry, 11} miles; total, 
524 miles. From the total mileage—5157}—has to be deducted 
the mileage of railways in the United States owned by Canadian 
companies. This makes the total —- in Canada 4929} miles, 
all single track, hag oe 79 miles of double track on the Great 
Western Railway. The gauge of the total m is divided as 
follows:—5ft. 6in., ir miles; 4ft, 8}in., 3938} miles; 3ft. 6in., 
6004 miles; total, 5157} miles. 


Art the half-yearly general meeting of the Great Indian Peninsula 
Railway Company, held on Friday last, Colonel Holland stated 
that, from inquiries, he found that on English railways the rate 
for the carriage of wheat varied according to distances, &c., but 
the average rate per ton per mile for the carriage of grain through- 
out England might be taken as a fraction over one penny. e 
Indian Company, however, ied grain of all kinds for a very 
little over a halfpenny per ton per mile; and the East Indian 
Railway Company—their great competitor—carried grain at a trifle 
less than the company for long distances, With regard to the 
t ge of the leading articles carried for the last three years. he 
found that of cotton they conveyed, in 1874, 110,700 tons; in 1875, 
101,200 tons; and in 1876 the quantity fell to 84,700 tons. Cotton, 
therefore, was no longer ‘‘ king” on their railway, but it had been, 
and always would be, a very valuable commodity. Of piece 
in the three years they carried 162,000 tons, 173,000 tons, and 
173,000 tons; and of salt they conveyed 65,000 tons, 70,000 tons, 
and 84,000 tons. This was a very valuable commodity to them, 
not that the rate was at all heavy, although it produced a moderate 
profit, but it was valuable on account of its being a ‘‘down” 
traffic. Their great difficulty was, as he had often stated, the 
great disproportion between the up and down traffic. Of linseed 
the aaah | 40,000 tons, 85,000 tons, and 131,000 tons ; and of 
tael seeds, 18,000 tons, 36,000 tons, and 19,000 tons. With regard 
to food grains, in 1874, quite independently of famine, they carried 
232,000 tons; in 1875, 215,000 tons; and last year, 424,000 tons. 
The passenger traffic had also satisfactorily increased—11 per cent. 
in number, and 6 per cent, in receipts, the one not following the 
other, as they had considerably reduced their fares, He stated 
that deficiency of engine power had caused much annoyance to 
merchants and others in India. They obtained the sanction of the 
Government for the construction of forty more engines, If they 
had had the forty engines before, they would have paid for them- 
selves over and over again, and would have considerably relieved 
the famine. With to the cost of coal, it was, he said, very 
true that the East Indian Railway Company had virtually a mono- 
poly of very excellent coal by favour of the Government; they 
were allowed to use it for their own purposes, and also to sell it at 
a profit, Other things being peed it was always preferable to 
them to use English coal ; but ve endeavouring to extend 
the coal, As to 





use of Te of fares and rates, 
they found that the more, within its, they reduced them the 
better the results, and they had cautiously pursued this policy, 





NOTES AND MEMORANDA. 

M. J. Popov has recently published analyses made by him of 
two titanium minerals from the Ural. The first is, observes the 

ienti titanic iron ore, containi 
Side ieee tener cath poms di 

on seems re e, 0 alf a per cent. of protoxide 
of iron ing’ The iron ove contained; Titanic oxide 5681 
per cent,, sesquioxide of iron 4°02, protoxide of iron 19°65, pro- 
toxide of manganese 1°73, protoxide of magnesia 17°18; total 
99°39. The perimorph contained : Titanic oxide 58°85, lime 40°83, 
protoxide of iron 0°58 ; total, 100°26. 

THE Health Committee of Glasgow, says the Analyst, seems to 
be going rather ahead of the sanitary boards of other cities, and 
we think very wisely so. They are carrying on continuous observa- 
tions, at different stations in the city, on the variations in the 
composition of the air, and have expended a considerable sum of 
money in fitting up a laboratory in order to determine the varia- 
tions which occur from time to time in the composition of the 
atmosphere itself, and the character of the floating particles which 
a. in it. The committee certainly deserve the utmost 

t for taking a step so far in advance of any which has been 
taken by any ordivary public body. 


Mr. W. G. Pirer draws attention in the Pharmaceutical 
Journal, 2ist April, 1877, to the fact that small quantities of 
ammonia are ng frequently present in sub-nitrate of bismuth of 
commerce. He has determined the proportion in four different 
cases, and found it to amount to ‘06 per cent., ‘05 per cent., 008 
per cent., and ‘076 per cent. In order to determine the source of 
it he prepared some sub nitrate of bismuth accordixg to the 
Leven gers so directions, and found that decomposition of the 
nitric acid took place, and that a certain amount of ammonia was 
among the products formed, so that in the solution decanted from 
the first precipitate he found ‘6 per cent. of ammonia. It follows 
from this that much of the ammonia formed is removed by the 
wash-waters, but at the same time the bismuth still retains an 
undue proportion; the better the sample is washed the less 
ammonia it contains, 

Tue London Monthly Magazine for October, 1814, contains 
the following: —‘*It affords us the highest satisfaction to 
be able to state that the first of practical modern disco- 
veries, the means of illuminating by the gas of coal, proceeds 
in its application with all the success that can be desired. 
A new establishment has been opened in Worship-street, in addi- 
tion to that in the City-road, and both manufactories are con- 
stantly employed in evolving gas, which is preserved in butts like 
beer, and sent for use to any distant place at which it is intended 
to be ‘consumed. Many hundred butts, beside large reservoirs, 
have been thus manufactured during the summer, and kept in 
store for the winter. Already above a mile of the public streets is 
enlightened by this means, besides the Houses of Parliament, and 
many public buildin, The beauty aud brilliancy of the light 
ex the powers of description, and can be understood only by 
being witnessed.” 

From an extended discussion of Dulong and Petit’s law, M. 
A. Terreil has, according to the American Chemist, arrived at the 
following conclusions: — Dulong and Petit’s law, regarded as a 
chemical law,may be thus defined : (1) The product of the specific 
heat by the chemical equivalent is a constant quantity, provided 
the bodies have the same gaseous volume, and be taken before 
condensation. (2) The specific heat of simple bodies, having the 
same gaseous volume, is inversely proportional to their chemical 
equivalents. (3) The specific heat of nd bodies, having the 
same Een volume, is inversely proportional to their chemical 
equivalents, and proportional to the condensation that the gaseous 
volumes of the simple bodies have been subjected to in combining. 
(4) Simple bodies or compounds which have lost their gaseous 
state have a specific heat which is double that which they 

in a gaseous state, this latter conforming to the law of 
condensations previously announced. 


Ir is not generally known that, until the year 1840, glass mirrors 
were made almost exclusively by the use of mercury, the poisonous 
vapours of which made sad havoc among the workmen. Drayton, 
an English chemist, was the first to use a coating of silver, ob- 
tained by a reduction of an ammoniacal solution of the nitrate of 
silver with easily oxidisable oils. This process was improved upon 
by various chemists, but only achieved practical value by Petitjean 

ituting tartaric acid as the reducing agent. The glass to be 
silvered is placed upon an iron table heated to a temperature of 
40 deg. C.; its surface is carefully cleaned and the solution of silver 
and tartaric acid poured thereon. In less than twenty minutes 
the silver begins to deposit upon the glass, and in an hour and a 
quarter is completed. The surplus material is poured off and the 
surface is washed with distilled water, dried, and then covered 
over witha varnish. By this means from 60 to 75 grammes silver 
suffice to cover an area of one square metre, while 14 1b. tin and the 
same quantity of mercury would be necessitated. The former 
takes but a few hours for the entire process, while the latter takes 
more than twelve days. On the contrary, the glasses prepared in 
this manner have a more yellow colour than those backed with 
mercury ; the silver film often loosens from the glass, especially 
when placed under the direct action of the sun; and in spite of the 
a afforded by the varnish is often attacked by sulphuretted 
ydrogen fumes. M. Lenoir has, says the Pulyteehnic Review, 
succeeded in overcoming this difficulty. The glass after having 
the silver deposited as above described, is covered with a weak 
solution of the double cyanide of mercury and potassium. Some 
of the silver takes the place of the mercury in the cyanide and the 
displaced mercury forms an amalgam with the silver film on the 
glass, and formsa backing whiter in colour and more adhesive to 
the glass than the silver alone, Glasses so prepared are free from 
the yellow hue given by silver alone, and are neither affected by 
the sunlight or sulphurous fumes. 


METALS may be coloured quickly and cheaply by forming on 
their surface a coating ofa thin film ofa sulphide. In five minutes 
brass articles may be coated with any colour, varying from gold to 
copper red, then to carmine, dark red, and from light aniline blue 
to a blue-white, like sulphide of lead, and at last a reddish white, 
according to the thickness of the coat, which depends on the 
length of time the metal remains in the solution used. The 
colours possess a very good lustre, and if the articles to be coloured 
have been previously thoroughly cleaned by means of acids and 
alkalies, they adhere so firmly that they may be operated upon 
by the polishing steel. To prepare the solution, dissolve one half 
ounce of hyposulphite of code in one pound of water, and add one 

alf ounce of acetate of lead dissolved in half pound of water. 
When this clear solution is heated to from 190 deg. to 200 deg. Fah., 
it decomposes slowly, and precipitates sulphide of lead in brown 
flakes. If metal be now present, a part of the sulphide of lead is 
deposited thereon, and, according to the thickness of the deposited 
sulphide of lead, the above colours are produced. To produce an 
even colouring, the articles must be evenly heated. Iron treated 
with this solution takes a steel-blue colour ; zinc, a brown colour ; 
in the case of copper objects, the first gold colour does not appear ; 
lead and zinc are entirely indifferent. If, instead of the acetate 
of lead, an equal weight of sulphuric acid is added tothe hypo- 
sulphite of soda, and the process carried on as before, the brass 
is covered with a very beautiful red, which is followed by a green 
(which is not in the first scale of colours mentioned above), and 
changes finally to a splendid brown with green and red iris glitter. 
This last is, according to the American Art-Journal, a very 
durable coating, and may find special attention in the manu- 
factures, especially as some of the others are not very permanent. 
Very beautiful marble designs can be produced by using a lead 
solution, thickened with gum tragacanth on brass which has been 
heated to 210deg. Fah., and is afterwards treated by the usual 
solution of sulphide of lead. The solution may be used several 
times. 








MISCELLANEA. 


At the Royal Arsenal at Woolwich, six tall chimney shafts were 
recently blown down during a gale of extracrdinary violence. 


ing | The shafts were completed about five weeks since in connection 


with an extension of the Royal Gun Factories, and the workmen 
on the spot were erecting the ironwork. 

Two men have been killed at the Portishead Docks now in course 
of construction near Bristol. One was crushed to death by a steam 
crane falling over upon him while it was being shifted. Directly 
afterwards a boy in charge of some points sent a tip wagon on to 
the wrong line, killing instantly the man in charge. 


Ata recent meeting of the Dumfries and Maxwelltown Water 
Commission, the petition of the inhabitants of Lochrutton, 
complaining of their sewage running into the loch for lack of 
drainage, and polluting their water supply as well as that of Dum- 
fries, was considered ; and it was resolved to intimate to the local 
authority of the parish that unless they rectify the evil, proceedings 
will be taken against them. 


Ir may not be generally known that Prof. J. C. Poggendorff 
died in Berlin on the 24th of January last, at eighty-one years of 
age. In 1821 he wrote his treatise “‘On the Magnetism of the 
Voltaic Pile.” In 1824 he was appointed editor of the Anrals, a 
position which he retained until his death. He has filled a chair 
in the University of Berlin since 1834, an¢d has been a member of 
the Berlin Academy since 1838. 


THE provisional order of the Local Government Board for the 
formation of a united drainage district for Birmingham and the 
Tame and Rea district has been read a first time in the House of 
Lords, and copies have been supplied to the various authorities 
embraced in the scheme. It is understood that after the second 
reading a week’s notice has to be given before it is considered by 
the committee to whom it will be referred, in order to give time 
for opposition to the measure. 


Mr. Warp Hont is credited with having made a valuable pur- 
chase and an addition to his department which may prove of great 
importance. Messrs. Napier’s shipbuilding yard was sold at Glas- 
gow the other day for £260,000, and report says that Government 
have become the purchasers. They thus obtain, says the World, a 
splendid property at avery low price; and what is better, it is 
understood that no vote will be necessary, the savings in other 
departments being sufficient to provide for the expenditure. 


THE New Zealand Titanic Steel and Iron Company have sent 
over some of their pig iron made from the metallic sands which 
lie along the shores of New Plymouth in Taranki. The company 
have two furnaces there, and cast their pigs 78lb. each. The 
iron which came consigned to a merchant firm in Wolverhampton, 
was tested for puddling purposes at the Shelton Bar Iron Com- 
pany’s Works, Stoke-upon-Trent. It is found that the waste was 
as much as 20 per cent. since it required 1 ton 3cwt. 3qr. and 
14 lb. of pig to produce a ton of puddled bars. The quality how- 
ever was declared to be excellent in both acold and hot state, 
whilst it bore a tensile test of 1 to 14 above the. 22 tons per square 
inch, Admiralty test, for best best bar iron. At Taranki the price 
of the pigs is about £3 10s. per ton. At that quotation the iron 
ought to secure for itself a market in Australia, where, just now a 
better business is being done in English pig iron than for many 
months past. 

AT a meeting of the Engineering Society, King’s College, London, 
held on Friday, June 8th, Mr. C. D. Marr read a paper “‘ On 
Marine Engines.” The author in commencing expressed regret at 
being unable, on account of the short time at his disposal, to say 
anything about the early history of the marine engine and the 
respective merits of the various kinds of propellers, and other 
points closely connected with the subject. He first described the 
various kinds of paddle engines, dwelling particularly on the 
oscillating engine; and spoke also of injection and condensation. 
He then passed on to the screw engine, and described the most 
recent examples of inverted and horizoutal return connecting rod 
engines, noting especially the vertical engines of the screw steam- 
ship San Francisco, belonging to the Pacific Mail Steamship Com- 
pany of the United States of America, treating of the surface con- 
densers. He next drew a comparison between the injection and 
surface condensers, and concluded with a few remarks on modern 
marine boilers. A short discussion ensued, in which several gentle- 
men took part. The paper was illustrated by diagrams. 


As some English people are using American wares, the following 
letter, from Mr. 8. Dana Hayes, State Assayer and Chemist for 
Massachusetts, printed in the Scientific American, may be of some 
service :—‘* It will be replying to many inquiries about enamelled 
ware if you will kindly give this note a place in your columns. I 
have recently analysed various specimens obtained in the open 
market, from dealers, kitchens, agents, and directly from the 
makers of these wares, and I have seen them manufactured. The 
wares to which I refer now are known respectively as ‘ marbleised’ 
and ‘ granite’ iron wares, resembling each other so much in their 
mottled grey colour that they are not easily distinguishable by 
persons unfamiliar with them. The marbleised ware, as hitherto 
manufactured, contains considerable lead in a soluble form, with a 
little arsenic, and it should not be used in cooking or drinking 
vessels, although there is no objection to it for other purposes. 
Oxide of lead adds to the elasticity and fusibility of the enamel, 
so that there is a temptation to use it on the part of workmen in 
the factories. But serviceable enamel ware can be produced with- 
out it, and I have analysed pieces made within a few days, by the 
manufacturers of the marbleised ware, that are free from deleterious 
ingredients. Some of the pieces of granite ware analysed contained 
a small proportion of antiraony—about 1 per cent. —which is not 
a dangerous element in the enamel; and as there is nothing else 
present that is injurious, it is safe fur use in the kitchen or else- 
where. The other pieces of granite ware contained no soluble 
metals whatever, excepting iron, and they are entirely harmless 
in composition.” 

SPEAKING of a long tunnel in the United States, the Baltimore 
Gazette says :—Few people know how great an engineering enter- 
prise is going on in Baltimore county. For one thing alone, a 
tunnel, six miles and four-fifths long—36,510ft.—is being built un- 
derground, for over four-fifths the distance through hard gneiss 
and granite. It will be the longest tunnel in the country, and 
there will be only two larger in the world, the Mont Cenis, which 
is eight miles in length, and the St. Gothard, now in progress of 
construction, and which is to be nine miles and a-quarter. The 
fact that the water supply tunnel lies near enough to the surface 
to allow of numerous shafts, greatly facilitates its construction. 
The tunnel isacircle, 12it. in diameter, and extends from the 
Gunpowder River, about eight miles from the city, to Lake Monte- 
bello, the distributing reservoir, near the Hartford turnpike, about 
a mile and a-half from this city, the direction being 26 deg. west 
of south. This tunnel will conduct the water from the Gunpowder 
River to Lake Montebello; thence a conduit 4120ft. long, known 
as the Clifton Tunnel— from the fact that it passes under a por- 
tion of the Clifton Park—conducts the water toa point just south 
of the Hartford-road, where it enters six mains, each 4ft. in dia- 
meter, which conveys the water to the city, a distance of 1900ft. 
The country along the line of the works is hilly, and the tunnel 
varies in depth below the surface from 67ft. to 353ft. There are 
fifteen shafts in the main tunnel, the deepest extending 294ft. 
below the surface. The water rains down the crevices of the rocks, 
and pours along the bottom of the drift. Gangs of men, each with 
his mioer’s lamp attached to his hat, are hard at work, picking and 
delving, in the flinty bowels of the earth, and the monotonous 
clang of the hammer upon the drill is constantly heard, except 
when ev ing is in readiness for firing a mine, when all 


retire to a safe distance, and thunderous reports roll through the 

rocky corridors. The work of the tunnelling is all done by hand, 

= being cheaper than the machine-work in a drift of such narrow 
jameter, 
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TEN-HORSE HORIZONTAL ENGINE 


MESSRS, J. WATTS AND CO., BRISTOL, ENGINEERS, 











(For description see page 415.) 
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’ Qurepec Harsour IMPROVEMENTS.—The contract for the first | Kingsford ; James Love, F.R.A.S., F.GS.; Alex. Payne, Assoc. , of Stephenson and Hackworth. Both of these engineers regarded 
Inst. C.E.; Edward Perrett, Assoc. Inst. C.E.; Robert E. Pownall; | Mr. Armstrong in the light of a personal friend, and encouraged 


section of these works was let on the 2nd May, to Messrs. Peters, | 
| R. Harkness Twigg, Assoc. Inst. C.E.; H. J. Worssam, Mem. I.M.E. 


Moore, and Wright, of Quebec and Portland, U.S. Messrs. 
Kinnipple and Moriss, the engineers to the Harbour Com- 
missioners, have appointed Mr. Woodford Pilkington, M.I.C.E., 
as resident engineer for the works. The works consist of the 

struction of 4000ft. in length of quay walls, founded at depths 

from 15ft. to 29ft. at low water, the rise of tide being 18ft 

coping level 6ft. above high-water, or in all a height of wall 
of about 53ft.; behind the wall there will be an embankment or 
quay 300ft. in width. The dredging in connection with this con- 
tract will amount to about 1,200,000 tons. The time for the 
completion of these works is three and a-half years. 


CIVIL AND MrcHanicaL Encinzers’ Socrety.—At the annual | 
| having been unsuccessful. Once more on his native soil he accepted 


serene of this society, held the 7th inst., Mr. R. M. Bancroft in 
the chair, the following gentlemen were elected as officers for the 
ensuing session 1877-8 :—President : Henry Valpy, Mem. Inst. C.E. 
Vice-Presidents: Charles H. Driver, F.R.I.B.A.; William OC. 
Street, Assoc. Inst. O.E, Hon, Treasurer: Henry Ellis Hill, 
Assoc, Inst, C.F, Oouncil; Percy Burrell, Mem, Inst, 0.E.; C. 


| Auditors: Joseph L. Anderson; James Hutt. Hon. Solicitor: 


| 


| Mr. Armstrong expired at Matlock on Tuesday week, 





Roger H. Willcocks, LL.B. Arrangements will be made for the 
autumn visits to works, of which the members will be duly apprised. 
THE LATE Mr. JosEPH ARMSTRONG. — In our last impression 
we recorded, with regret, the death of Mr. Joseph Armstrong. 
in 

the sixty-second year of his age. He was born at the village of 
Bewcastle, in Cumberland, his father being a yeoman, who 
emigrated to Canada about the year 1820, taking his family with 
him. The latter at that time consisted of three sons, Joseph being 
the second. The family returned about four years later, the father 


ition of a bailiff on the farms connected with the colliery 
at Wallbottle, and here it is evident that his son—the late Mr. 
Armstrong—imbibed his first engineering taste. From the parish 
of Newburn, Northumberland, two of three engines which com- 
peted on the Liverpool and Manchester Railway, came, viz., those 


the 








him with kindly sympathy in his early engineering operations. He 
was one of the few remaining men who have materially assisted 
in developing the railway system. He was connected with 
railway management at York and at Brighton, and for some 
years with the Shrewsbury and Chester line. On the amalgamation 
of the Shrewsbury and Chester and Shrewsbury and Birmingham 
railways, he was placed in charge of the locomotive department at 
Wolverhampton, and subsequently, when these lines were absorbed 
by the Great Western Railway, he still remained in charge, having 
a portion of the broad gauge system added to his district. On the 
retirement of Mr. Gooch—now Sir Daniel Gooch—and Mr. John 
Gibson, the superintendent of the carriage department, in 1864, 
Mr. Armstrong was placed in charge of both departments, at the 
head-quarters at Swindon, which he continued to hold until his 
demise. The manner in which he acquitted himself in the dis- 
charge of his duties, proved alike satisfactory to the Great Western 
Railway Company and the general public, Neryous exhaustion 
was the immediate cause of death, 
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CONTRACTS OPEN. 


IRWELL ROAD BRIDGE, SALFORD. 


Tue Salford Corporation require tenders for the erection and 
completion of a a iron lattice girder bridge over the river 
Irwell, at Irwell- , Lower Broughton, 140ft. clear span, and 
54ft. wide between main girders. The main features of this bridge 
are shown at page 408. Tenders are to be sent in on or before 
Saturday, the 23rd inst., to Mr. C. Moorhouse, Town-hall, Salford. 
The contract comprises the manufacture, erection, painting, and 
completion of the whole of the wrought and cast ironwork for the 
bridge, including all labour and materials necessary for fitting and 
fixing the same in position upon the abutments now in course of 
construction at Irwell-road, and maintaining the same in perfect 
order and condition for three months after its completion and 

ing for public traffic; and also the providing, erecting, and 
ards removing of all temporary materials, including all 
staging, piling, scaffolding, tools, tackle, and machinery necessary 
for erecting, fitting, fixing, and finishing off the work in the most 
complete and perfect manner, to the satisfaction of the engineer. 

There are two wrought iron main girders of the tubular lattice 
form, 154ft. 10}in. over all, 14ft. 8fin. total depth, and the flanges 
of trough section 3ft. Gin. wide, the web of the trough being 2ft. 
deep. The girder to be built with 3}in. camber. The main girder 
must be fixed on the abutments at such a height that the underside 
of the bearing plates shall be 95°30ft. above ordnance datum, and 
the contractor must satisfy himself that the masonry is at the 
proper height for fixing the girders. The cross girders are twenty- 
seven in number, 6ft. apart from centre to centre ; nineteen of them 
are 54ft. span, 4ft. deep at centre, and 3ft. deep at ends, curved 
in both flanges, which are 18in. wide. They rest upon the bottom 
flange of the main girders, and are connected thereto by a con- 
tinuation of the cross girders to the outside member of the web, 
te which it is rivetted. The remainder, four at each end of the 
bridge, are of various lengths, as shown on the drawings, and have 
one end ai ed to the main girder, and the other resting upon 
the abutment. The two shorter girders out of the four will be 3ft. 
Gin. deep, the top flange only being curved. 

The fioor plates are 3ft. wide and jin. thick, supported by T 
irons, 5in. by 3in. by }in., running parallel to the main girders, 
and rivetted to the cross girders. The plates to have a camber of 
3in. between the T irons to which they are rivetted. The whole 
of the plates, T, angle, and other rolled iron are to be of the best 
quality, by a maker to be approved of by the engineer. The whole 
of the rolled iron to be cane of being bent to a right angle when 
cold without fracture, and of bearing a tensile strain of 10 tons 

square inch of section without permanent set, and at least 
21 tons per square inch before fracture. 

The diagonal bars for the main girders must be made from the 
best quality of double-hammered scrap iron. They must be 
capable of being bent when cold to a right angle, and bearing a 
tensile strain of 12 tons per square inch without permanent set, 
and at least 22 tons per square inch before fracture. 

All rivet holes in the main girders, and the ends of the cross 
girders where they are attached to the main girders, to be care- 
fully and accurately drilled to templates, through the whole thick- 
ness of plates required to be rivetted together, at one operation, 
the plates being built up in the position they will occupy in the 
girder for this purpose, so that all the holes which have to be 
passed through by any rivet correspond with each other, and the 
plates can be rivetted up without “‘ drifting ” or “‘ riming ” out the 
holes. After the plates are drilled, the sharp burr and ariss left 
by the drill must be taken off to prevent shearing of the rivets. 
The rivet holes in the cross girders, except those above mentioned, 
are to be carefully and accurately punched to templates. 

The rivets must be made from the very best quality of rivet iron, 
capable of bearing a tensile strain of 15 tons to the circular inch of 
section before fracture. The rivets for the main girders to be jin. 
diameter and 4in. pitch. except for the lateral bracing of the 
verticals and diagonals which have jin. rivets. The rivets to be 
cup-headed, the total height of the finished head of a jin. rivet to 
be not less than }in.; no “‘ drifting” will be allowed. The rivets 
for the cross girders are to be #in. diameter and 4in. pitch. 

All bolts are to be made of iron of similar quality to the rivets, 
and capable of bearing the same test. 

Foor three-light lamps, of a pattern similar to that shown upon 
the elevation, to be approved by the engineer. The lights to have 
copper frames, each weighing Ib., glazed with 26 oz. glass, hinged 
doors at bottom, one half glazed and the other half perforated 
copper. ‘ 

All plates, bars, angles, and T-irons are to be dipped in hot 
boiled linseed oil while they are at a temperature of about 200 deg 
Fah. immediately after they are taken from the rolls and sheared, 
and before they have suffered from the slightest exposure to the 
atmosphere or wet ; and all theironwork, before leaving the works, 
must have one coat of best anti-corrosive paint, and the bridge, 
after erection, shall be painted with three coats of good oil paint 
of a colour to be approved by the engineer, and the scroll work 
and mouldings of the cornice picked out in gold. The engineer 
may order any tests to be made of the quality of the paint that he 
may think fit, at the cost of the contractor. 








THE PROGRESS OF CONTINUOUS BRAKES, 


An important parliamentary paper has just been issued, 
which sets forth the proceedings taken by the principal 
railway companies of Great Britain in the matter of fitting 
their trains with continuous brakes. It originated in this 
way. As far back as July, 1876, the railway department 
of the Board of Trade suggested to Mr. Leeman, who 
represents the Railway Companies Association, that the 
Association should appoint some competent persons to 
consult with the Board of Trade officers in all cases of 
difficulty and doubt. To this the Association assented. 
Then the Board of Trade suggested that steps should be 
taken by the Association to supply information concerning 
the working of continuous brakes on the various railways. 
This was to, and a circular was issued, and replies 
obtained, which constitute the —s a of the 
document in question. It is very lengthy. We give 
below, however, such an abstract of its contents as may 
prove generally useful. 

The questions submitted were as follows :—l. Whether any 
and what experiments have been tried with continuous brakes? 
2. With what description of brakes? 3. Where and when? 4. 
What are the resulis? (a) As toefficiency in stopping trains, and 
—— whether the brakes can be applied instantaneously, and 
whether in case of accident they are self-acting ; (0) as to facility 
of putting on and taking off the brakes; (c) as to their mainten- 
ance and durability. 5. Are any further experiments contemplated, 
and if so, whether any further reports may be expected, and 
when? 6. What progress has been made in the actual fitting up 
of engines and carriages with continuous brakes, stating the num- 
ber of engines and carriages eer? 7. On what trains are 
any such brakes in use, specifying the description of trains and 
the description of brake? 8. What steps have been taken, as 
stated in your letter, for making the experience of one company 
available by another ? 

The replies run as follow :— 

Caledonian Railway Brake Power.—1 Yes, on passenger trains 
with the Westinghouse, the Steel-Mclanes, and the Clark an 
Webb’s brakes. 2. With Westinghouse ordinary, Steel-McInnes’ 
automatic, and Clark and Webb’s chain brake. 3. Westinghouse 
on the Wemyss Bay line during the last six years; Steel-McInnes’ 
on the Edinburgh and Glasgow line during the last two years; and 


Clark and Webb's on the passenger trains between England and 
Scotland, by the Caledonian and London and North-Western 
Railways (known as the West Coast Route), during the last year. 
4. (a) The brakes are efficient in stopping the trains, and can be 
applied instantaneously. The Steel-McInnes is the only one which 
is self-acting. 4. (6) The putting on and taking off of the brakes 
is done with facility. 4. (c) The maintenance of the brakes as yet 
has not been very costly, and the machinery has continued in good 
order, with the exception of the brake blocks. 5. Yes; we are 
fitting up two trains of the Westinghouse automatic brake, and we 
to fit up a train with Clark and Webb’s automatic chain 
ae tape) to test them carefully in daily use, till we can 
confidently as to their merits. 6, Two engines and twenty 
carriages have been fitted with the Westinghouse ordinary brake; 
two engines and thirteen carriages have been fitted with the Steel- 
McInnes’ brake; and eleven carriages have had the chain connection 
for Clark and Webb’s brake applied to them; 108 West Coast 
Joint carriages have been fitted with Clark and Webb’s brake com- 
plete, and six carriages have been fitted with the chain connection 
only. 7. They are in use on passenger trains as follows, viz. :— 
Westinghouse on the Wemyss Bay line; Steel-McInnes on the 
Edinburgh and Glasgow line; Clark and Webb on the through 
trains between England and Scotland by West Coast Route 
(London and North-Western and Caledonian.) 8. By making in- 
quiry personally, by letter, and the reading of public records of ex- 
periments made by various companies from time to time. 

Glasgow and South-Western Railway.—1. Continuous brakes 
have been in use on the express trains to the south on this line 
since August last. 2. The Westinghouse continuous automatic 
air brake. 3. Between Glasgow and Carlisle, since August last, 
4 (a) This brake is efficient in stopping trains. Can be applied 
instantaneously from engine or brake-vans. Is self-acting until 
such time as the compressed air is exhausted from the magazine 
under each vehicle. 4. (b) Easily put on and taken off. 4. (c) 
The brake has not been in use on this railway sufficiently long to 
enable us to answer this question. 5. No, beyond ordinary work- 
ing. 6. Twenty engines fitted, and two engines and twenty 
carriages are being fitted. 7. See answers to Nos 1 and 2. 

Great Eastern Railway.—1. The Great Eastern Railway have 
not run special experimental trips with brake trains, and the 
knowledge we have concerning the efficiency of the particular brake 
used has been simply that gained by us in actual practice. 2. The 
brakes we have in use are—Smith’s vacuum, Barker's hydraulic, 
Clark’s chain, also Wilkin and Clark's, and Fay’s hand brake. 
The above are in daily operation. 4, (a) We have found Barker’s 
brake the quickest in stopping. We find practically that we can 
stop in about two platform lengths, at the usual working s . 
with Smith’s. Barker’s brake can be applied instantaneously, as 
the power is always accumulated. Smith’s requires a vacuum to 
be formed, which takes a trifle longer than Barker’s to bring the 
brake into full operation. In case of acvidents, none of the 
arrangements we have in use are self-acting, though we are now 
fitting an arrangement to Smith’s brake which will be automatic in 
case of break-away. 4. (b) The application of Barker's brake 
requires only pulling forward a handle, which is returned to its 
original place to take the brakes off, and is operated easily by one 
hand. Smith’s requires even less trouble than this, though in this 
brake there are two handles, one to put steam on and the other to 
destroy the vacuum. Clark’s requires a little trouble, as the fric- 
tion pulleys have to be pressed tight against each other to prevent 
slipping. With Fay’s the brake is screwed on all along the train 
from one hand wheel, and requires more exertion than any of the 
others we use. 4. (c) We find Smith’s brake cheapest for main- 
tenance, Clarke’s comes next, and Barker's most expensive. 
we have Fay’s brake in only one section on three carriages, we have 
not had sufficient experience to justify our —— much about it, 
but we may mention that it has given no trouble since it has been 
running. 5. We are simply continuing to use the above, with any 
improvement we see our way to make, until more information and 
experience has been acquired. 6. There are now in daily running, 
fitted with—Smith’s brake, carriages, 75, engines, 11; Clark’s 
brake, carriages, 27, engines, nil; Barker's brake, carriages, 49, 
engines, nil; Fay’s brake, carriages, 3, engines, nil. 

Great Northern Railway.—1. Many experiments have been made, 
and several trains have been running for many months ; one on 
the Metropolitan and Suburban service for about two years. 2. 
With Smith’s vacuum brake chiefly ; one train has been fitted with 
Clark’s brake. 3. At Doncaster, and at dates given in list of 
trials. 4. (a) The vacuum brake has been giving great satisfaction 
in practice. The efficiency in stopping trains admits of no doubt, 
as will be gathered from the list of experiments given below. The 
brakes can be instantaneously applied, without shock to the 
passengers, and can be made self-acting in casesof accident. 4. (b) 
The brake is put on by an engine-driver by opening a steam tap. 
It can also be put on by the guards, or any passenger in the train, 
if thought necessary. The brake can be taken off in two or three 
seconds, and never fails to come off. 4. (c) So far as present 
experience goes, the brake will be very easily maintained. None 
of the sacks have failed from tear and wear, and the pipes and 
couplings being perfectly free from pressure, except when the 
brakes are put on, the durability of them is certain. 5. Constant 
experiments are being made, and the adaptation of the principle 
to engines and carriages is progressing steadily, and the result of 
such progress can be given at any future time. 6. This company 
have already in operation fifty engines fitted with the vacuum 
brake, and 168 carriages, and ten more engines will be fitted shortly, 
and the carriages as fast as the material can be got. Also twelve 
carriages have been fitted with thechain brake. 7. Smith’s vacuum 
brake is running daily on seven express trains in each direction, 
between London and Manchester and Yorkshire. The chain brake 
is running daily to Cambridge and back, and another section to 
Boston and back. 8. By frequent communication, and inquiries 
and replies, between the officers of the several companies, a table 


of trials made with Smith’s vacuum and Clark’s chain brake is 
appended. It possesses no special features. It is noteworthy that 
the vacuum brake made much better stops than the chain brake. 


ge Pm he greater F and 2. ee ae = 
tried, special trips and in ordinary working, jark’s 
Fay’s, Newall’s, Barker’s hydraulic, and Smith’s vacuum, and 
Grove’s brakes, but it is not proposed to extend the use of any 
rd these forms. pone a was at one time applied oe twenty- 
our broad gauge and twenty narrow gauge carriages satisfactorily. 
Fay’s and Newall’s brakes were tried for some time on the West 
Midland section of the line. Barker’s hydraulic brake was tried 
on the Monmouthshire section. Smith’s vacuum brake, which is 
fitted to ten engines and sixty-three er vehicles, for ordi- 
nary stops. Grove’s brake was fitted to three broad gauge car- 
riages. The answers to the following questions refer only to 
Saunders’ vacuum brake, which this noe ae | is at the present 
time using experimentally. A lithograph of the brake is sent 
herewith. 3. Saunders’ brake has been tried on the main line 
between Swindon and Didcot, and between Swindon and Taunton ; 
the experimental train is still running between Swindon and 
Taunton. 4. (a) This brake, so far, ap likely to work better 
than any of those we have tried. It can be applied instantaneously, 

in case of accident is self-acting. 4. (b) The engineman can 
put on and take off the brake by moving a handle, which requires 
only alight touch. The guard also can put on the brake in like 
manner, but the engineman only can take it off. 4. (c) The brake 
appears, so far, to compare favourably with any we have hitherto 
tried in these reg} 5. Several other trains are being fitted up 
for further trial, in ordinary working, but we cannot yet fix a time 
when we shall be able fully to report upon the results. 6. See 
reply to question 5, One engine and six carriages are at present 
working. Twelve engines and thirty-six carriages are being fitted 
up with the brake, and it is ex that some of them will be at 
work this month. A steam brake, however, is in course of being 
applied to about six engines and tenders; the brake will block 


two pairs of the engine and all the tender wheels. 7. See previous 





answers, & The brakes in use on the London and Narth- 


estern, 





Midland, Great Eastern, North-Eastern, North British, and other 
railways have been examined on behalf of this company, and 
information has been exchanged with the heads of the rollin 
stock , ee of these companies. Some of the princip: 
awe ¢ this company were present at the experiments at 
ewark, 
Lancashire and Yorkshire Railway.—1, 2, and 3. Yes, with 


, both eo bes Newall’s system of continuous brake, one or other 


of whic generally adopted throughout the Lancashire 
and Yorkshire system. These continuous brakes have been in use 
on our lines for more than twenty years, and all passenger trains 
are fitted with and are contro! by them. 4. See account of 
experiments at Newark, detailed in appendix F of the report of 
the Royal Commission on Railway ents. 4, (a) These brakes 
are, as shown in the above experiments, efficient, but having to be 
applied by the guards by hand, are not so rapid in action as brakes 
ps mer § steam, air, or other power mechanically applied and 
worked. The brakes are not self-acting in case of accidents. 4. (4) 
There is no difficulty in putting on or taking off these brakes. 4. 
(c) No difficulties have been experienced as regards maintenance, 
5. Yes, — and carriages for one complete train are being 
fitted with Westinghouse’s automatic brake. nes and carriages 
for one complete train are also being fitted with Smith’s vacuum 
brake. Reports will be made three months after completion. 6. 
Two engines and eight i Westingh tomatic. Two 
engines and eight carriages, Smith's vacuum, The latter may be 
expected to be ready in one month’s time, and the former in about 
six weeks, 7, Will be on trains running between Bacup and Man- 
chester. 8. The officers of this company are in frequent com- 
munication with the officers of other companies on this matter, 
and information is freely interchanged as to relative experience. 

London, Brighton, and South Coast Railway.— 1. Yes ; several 
experiments have been made. 2. The Westinghouse, Barker's, 
and Edwards’. 3. Westinghouse, on company’s main line between 
London and Brighton ; Barker's, London and Victoria, vid om 
Palace ; Edwards’, Hayward’s Heath and Brighton. 4, (a) Wes- 
tinghouse, result satisfactory; Barker. 
Ed ’, unsatisfactory. 4. (b) Westinghouse, i 
the driver, with every facility for putting on and off; Barker, 
worked by guard entirely, with equal facilities ~~ on and 
off as Westinghouse; Edwards, worked by guard entirely, the 
application of the brake both on and off is very slow. 4. (c) The 
maintenance not being in our own hands, we are unable to express 
or upon this point; as to tose | eye? ding 
unable to express an opinion upon, which would be of any value, 
for the reason given ve—viz., that the maintenance was not in 
our own hands, 5. No further experiments are contemplated at 
the present time. 6. No engines or carriages have been perma- 
nently fitted up with continuous brakes, but the engines are being 
fitted up with steam brakes of onr own locomotive superintendent's 
(Mr. Stroudley), and which have been fitted to about thirty 
engines, and found to be very efficient. 7. No continuous brake 
in use at present. 8. None since the experiments were made at 
Newark, in the presence of the Royal Commission appointed on 
railway accidents. 

London, Chatham, and Dover.—1. Experiments have been made 
on this line with continuous brakes, 2. Westinghouse original 
compressed air continuous brake, and the Westinghouse improved 
automatic. 3. On the main line in 1874, with the original 
Westinghouse. 3. (a) The results were satisfactory as regards 
efficiency in stopping trains, as the brakes could be applied instan- 
taneously, but they were not self-acting in case of accident. 4. ()) 
No difficulty experienced in ogee! on and taking off brake. 4. 
(c) The maintenance would expensive; the durability not 
th y ascertained, as the system had not been long enough in 
work. 5. No further experiments are contemplated at present. 
A future report can be given on the Westinghouse automatic con- 
tinuous brake now in use. 6. Four engines and twenty coaches 
are fitted with the automatic continuous brake. 7. The Westing- 
house automatic brake is in use on the main line boat express 
trains, running daily, morning and night, between London and 
Dover, and return. & Lam not aware of any steps that have been 
— for comparing the experience of one company with that of 
another, 

London and North-Western Railway.—1, In 162 experiments 
were tried on this line with Fay’s continuous hand-worked brake ; 
the license to use Fay’s brake was on 10th July, 1863, 
when the Irish mail trains and the royal train were so fitted. 
This brake was next fitted in 1872 on the Metropolitan District 
trains, and remained in use till the company had fully satisfied 
themselves that the Clark brake could be improved, and made 
more efficient and reliable, when it was superseded by Clark’s 
brake, of which the company purchased the right to use on the 
9th December, 1870. After these trains had been fitted some 
time, it was considered advisable by the company to extend 
the use of continuous brakes to nger trains generally, and the 
Clark brake was still further altered and improved by Mr. Webb, 
in order to adapt it to main line traffic, and from that time to 
the present, as then altered and improved, it has been applied to 
the stock. The only other experiments were those asked for the 
Royal Commission on Railway Accidents, when this company sent 
a train completely fitted up with the latest improvements up to 
that time to Newark, the result being shown in the tabulated 
statement accompanying their report. 2. With the ‘‘ Fay,” the 
“Westinghouse,” the ‘* Clark and Webb,” and the ‘‘ Heberlein.” 
3. Previous to the trials, at the request of the Royal Commission 
on Railway Accidents, at Newark, on various portions of the line 
in actual work, (See answer 1.) 4. (a) With the Clark and 
Webb brake, very satisfactory, we consider. As regards their 
efficiency in stopping trains, we believe they are the most reliable 
of any mechanical means at present in use, The brakes can be 
applied instantaneously by the driver pulling the trigger cord, or 
by the guard releasing the trigger in the van. In the case of a 
train separating, so as to snap or stretch the trigger cord, it will 
put on the brake on as many sections as there are on the train ; 
and in the case of the engine and tender separating from a train 
it will also put on the brakes in the same way, the trigger cord 
being attached to the engine or tender. The accident through the 
failure of a draw-bar at Newark during the trials proved the 
former case ; and on two occasions at least since the brake was 
practically put to work they have been effective when the engines 
and tenders have broken loose from trains going at full speed. 
4. (b) The brakes can be put on with great facility, either by the 

or drivers, but they can only be taken off by the guards, 

is we consider an advantage, as it prevents the brakes being 
used when there is no cause for doing so, We do not allow these 
brakes to be used for — stoppages, preferring to use for that 
purpose the powerful manual brake with which each brake van 
and tender or engine is fitted, reserving the continuous brake as 
an extra means of stopping in case of emergency; the continuous 
brakes are, however, tested in ordi work at the first station 
after leaving a terminus, to see that they are in order. (Printed 
instructions as to the working appended hereto.) 4. (c) The 
durability of these brakes surpasses, in our judgment, any other 
continuous brake power now in use, and there is no difficulty in 
maintaining them. 5. We consider that we are now beyond the 
stage of experiment, and do not expect to make any further 
reports or experiments; but we shall from time to time 
make such alterations or improvements as experience sug- 
gests. The remainder of our stock which requires fitting 
will be done as rapidly as possible. 6. The engines require 
no special fittings. The company gave orders for the whole 
of their carriage stock to be fitted on a uniform system, 
as rapidly as possible, consistent with maintaining the ser- 
vice, either with the brake itself or with attachments that 
would enable the carriage to be put in any portion of the train. 
At the present time, out of a total stock of 4840 vehicles, 943 have 
been fitted with the brake apparatus, and 712 with the attach- 








ments to enable the vehicles to be worked in the sections fitted 
with the gontinuous brake, The work is now being proceeded 
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with ly, by fitting the brake to the remainder 
With thie spsters 4 of brake, carriages not specially for the 
continuous brake can, —_ - being worked in the oe a 
any of the sections, without any particular ecation. 

ps the of the trip cord over the top. All the rake vans are fitted 
with powerful hand brakes, entirely separate and distinct from 
and in addition to the continuous brake, to be used for the o 
stoppages of the trains, except on the Metropolitan District, 
other heavy branches and gradients where the frequent 
require special means. We have fitted up the engines working 
Metropolitan District service, and are now fitting up the engines 
for working our heavy branches, with power known as 
‘*Webb’s Hydraulic,” aie in a very Simei way, utilises the 
water y ny mee in the for = on, and the 
steam for taking it off. At the present time 36 engines are so 
fitted. 7, For some time past ms of all our main line 


ee 


ul 





. Nevertheless, it is quite evident they must be perma- 
nently surmounted, if Semenaan ls to be introduced univer- 
sally.. Take the Durham and Northumberland districts in England, 
for example, where the small coal is so good, producing such rich 
These districts cannot be excluded from the advantages of 

ir ation through the goodness of their coal, because it is so rich 
in tar; yet, with the exception of the system of batteries of gas 
roducers, such as Dr. Siemens rationally employs, or of one or more 
high furnaces to make the gas for a whole works—but which is not 
applicable or convenient at all places or works, nor suitable to 


every purse—I do not know at present of one ect gas generator 
for Breinsing gas from these or any other y bituminous coal. 
Until such a one is contrived, bituminous will be the skeleton 


in the cupboard of the ‘‘gas system of all works,” and militate 
against its universal adoption. A 
One of the chief inconveniences, when working with bitumi- 


trains 
have been fitted with continuous brakes in sections, and nearly | nous coal, is the inconstant flow of gas to the furnace, caused 
all our branch lines where the ts are neous, Se setae principally by the fresh filled coal caking to a crust as hard as a 
we have adopted for the being the Clark W stone on the top of the incandescent mass. Of course, if a battery 
8. The result of our experience has been given when asked | of generators, or, as above stated, a sort of high or blast furnace 
for, and the brakes we are using are o inspection of the | were evlored, this crust would be obviated, but that is not what 
officers of any railway company who to apply to see them, | we want. ¢ must be an inexpensive arrangement adapted to any 
(To be continued.) or everybody's use. 








LETTERS TO THE EDITOR, 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE BREAKING OF ENGINE SHAFTS IN THE ROYAL NAVY. 


Sir,—Probably you may remember that nineteen or twenty 
ears ago, I, with several gentlemen engaged largely in the manu- 
acture of steam machinery for various panpetess was smitten 

with the desire to discuss the merits of ex: ingly high- 

v. low-pressure steam ; and to show the value of expansion 
when using the former, yourcorrespond 1 , week after week, 
we crammed with what I have since called nonsense. However, the 
experience some of us have gained in consequence of that inter- 
change of views, I must admit, is too valuable to deserve such an 
ap) tion. I then demonstrated, as far as figures would enable 
me, thet by using very high-pressure steam very expansively, 
an actual horse-power could, and I promised myself would, be 
obtained from a single pound of good coal ; but I have not yet got 
it. Since that time I have built engines according to the extreme 
views of the period, some of which have attempted self-destruction 
in the same manner as the unfortunate engines of the Turquoise 
have done, by breaking their crank shafts ; others by knocking off 
their cylinder covers, drawing the piston off the a | bending the 
valve rod, and other little freaks not of much importance, except: 
ing when at sea, where everybody appears to be with to the 
breaking of the drum of the engines of the Tourmaline. It appears, 
judging from your illustration of the engines of the Tourmaline, 
that Ser | have suffered e \ same cause as the engines I — 
mentioned, viz., water in the low-pressure or ex ion cylinder, 
not necessarily from priming, but tech comtanantion én expan- 
sion upon the enormous surface of the cylinders, 

The cylinders may be jacketed, but the thick shell does not 
conduct sufficient heat to the internal surface to prevent conden- 
sation during expansion, and if the error has been committed of 
draining the jacket into the cylinder, or of taking the steam for the 
cylinder through the jacket, and especially if t 
and expands in the first cylinder, there will 
dangerous accumulation of water in the low- 





linder cover, at a _——_ 
mechanism not to , but 

Where the cylinders are placed below the level of the steam 
chamber of the boiler, as in the case of horizontal screw engines, 
it becomes difficult to utilise the jacket, the condensation in which 
is very great; and should it not be drained of the condensed water 


it at once becomes a condenser, instead of a superheater, and if 
drained into the cylinder, it then is likely to produce the mischief 
we have experienced. 





The vertical engines of the hant and mail service, which you 
have alluded to in your article, have this advantage over the horizon- 
tal engine—their cylinders are higher and level with, and sometimes 
above, the steam space of the boiler, and generally above the con- 
denser, in which case the condensed water drains freely from the 
pm . hye exhaust ope is open; but 4 a other case the 

ton ift any quantity of water through the exhaust pipe, 
which is considerably above its own level, 

I observe the cylinders in the Tourmaline are provided each with 
two relief valves, but these are altogether inadequate when running 
at the speed of 600ft., or even 500ft. per minute, with water in the 
cylinder; the blow is given and the shaft is en before they 
can give the necessary relief. I cannot see the defects in design of 
the engines referred to, considering the power and space thay bate 
been allowed. The eccentric rods are very short, the piston rod 
trunks are quite unnecessary if they make the pistons to float as 
they ought to on the steam ; nevertheless the engines may have been 
sufficiently strong to withstand any reasonable amount of steam 
pressure, but not Se ee to work as a ram of 636lin. area 
against an unknown hydraulic pressure, 

My experience of twenty-five years in designing, building, and 
woilking expansive engines, has convinced me that the steam jacket 
is a great economiser when used under such a condition and in such 
a position with respect to the boiler, that it contains and is supplied 
with dry steam, so that all water resulting from condensation 
within the jacket can be returned to the water space of the boiler 
without further loss of heat; in other words when the steam 
acket forms part of the steam space of the boiler by 

irect connection therewith; the water so returned to the boiler 
takes with it a considerable amount of heat, which, in cases where 
- jacket drains through the cylinder into the condenser, is entirely 


Ihave come to the conclusion that water in the cylinders of 
expansive engines was the cause of most of the breakages, and I 
some time ago applied myself to the designing of an engine which 
should be absolutely safe against any accumulation of water in the 
cylinders, whether from condensation or even » and 
independent of all relief valves. I hope to give your ers an 
cnpertaey of j how far I have succeeded, ere } 

t. Alban’s, June, 1877, F. W. 


GAS FURNACES. 

po dh almost ashamed of —_ you . a me =e 
more upon gy ay beg space, not have 
ventured oo m4 —" it not that one most important point 
regarding puddling and heating with gas had been apparently 
overlooked by your correspondents on this subject; and yet 
the universal application and entire success of the hinges 
= it. I mean the employment of bituminous for creating 

e 


RNER, 





‘All through the present correspondence, I have persistently pre- 
fixed the word ‘‘ bituminous” to Fuel, which fact has escaped A se 
vation. Now those who are practically acquainted with the gas 
system know that it is a yy meyg easy matter to work a 
furnace with gas, so long as he has dry combustibles wherewith to 
create his gases ; for instance, the small of charcoal as in Sweden, 
semi-dried good lignite or turf as in Austria, wood or anthracite in 
other countries, and dry coal in Staffordshire aod some parts of 
Scotland and Wales in our own, Where these circumstances 
exist, almost any kind of gas producer will answer the purpose; 
and there seems, therefore, no rational reason why the gas system 
has not been permanently established in such localities in Engiand, 

With bituminous fuel of tine wy however, it is quite 
another thing, and here it is where the commence—and 
the more bituminous the coal the more difficulties have to be 









The question is then, to hit upon a perfect gas generator for very 
bituminous coals. The requisites are: that it be attached to the 
furnace and take up no more room than the present fireplace}; 
that it produce sufficient continuous equable flow of gas of a 
constant strong quality, not strong one five minutes and weak the 
next; and without the least interruption during the time new fuel 
is introduced, and without requiring to be poked up, excepting at 

of, say, one hour or so apart, just to shake the ashes down 

the bottom part for future removal at the end of the shift. The 

feeding of the generator must, as a matter of course, be auto- 
matic. 

In fine, the furnaceman must be in a position to do with his 
furnace, in his way, what an engineman can do with his engine in 
his; the one being as certain of his gas not failing him when he 
wants it, as the other is taat he hes steam enough to do his behests. 
So soon as we are in m of such a geverator in a simple, 
inexpensive form, there is no earthly reason why the gas system 
should not be adopted at any works in any country ; and if any of 
your numerous readers could point out such a gas producer, he 
would be conferring a great boon on all who are interested in the 
manufacture of iron. 

In reply to Mr. CO. Holste, I beg to say that as his remarks 
display a tendency towards drifting into a subjective line of 
thought, instead of keeping in an objective one—which in all such 
correspondence should be strictly observed—I shall not recur to 
the subject of the Bicheroux furnace, wich will doubtless, 
sooner or later, meet its doom. 

To Mr. R. Smith-Caseon I may remark, that so far as THE 
ENGINEER has from time to time brought information concerning his 
furnace, I am acquainted with it ; and, as a commencement, I con- 
consider it one of the best attempts yet made, all on the right 

If I were not situated so far off I should gladly avail myself 
of his courteous invitation. FRED. YATES. 

Unkel-on-the-Rhine, June 6th, 1877. 





S1r,—If I may be permitted to enter the lists, now opened in 
your columns, for the discussion of what I would call *‘ furnace 
economy,” I would remark that the question is assuming a more 
practical shape. 

The information of some of your correspondents is of so lame and 
limited a character that it is surprising with such fitness for silence, 
they should rush into print. The spectacle presented by Mr. Coyte, 
whose contempt for accuracy is almost unique, contradicted on all 
sides, exemplifies the folly of ignorance rushing in where expe- 
rience fears to tread, I fail to see in what sense the letter of Mr. 
Yates threw any light on the subject. He admitted he had no 
i and for Mr. Siemens he shows a 
He supplied no positive information 
of any other system. he declared his belief that he held the 
trump card in his own hand, but with the exception of a disserta- 
tion on the merits <n fuel and an unwarranted prediction 
of its future, he failed to furnish any evidence of what is the best 
means at our disposal for puddling one ton of iron with the least 
consumption of material, He has certainly given us his views of 
a perfect furnace, that of a “gigantic blow pipe ;” but as I hold 
that he cannot show that the best results in puddling have come 
from gaseous fuel, and that the intense action of a blow pipe would 
ty in pero: mistake, prolific only of waste, he, therefore, 

ails to illumine the chaos of contending claims, but by a hazy re- 
ference to his own renders confusion worse confounded. He 
leaves us in doubt whether he is an inventor by divine right, or 
‘pseudo improver,” whatever that may be. ‘‘ Oxide” pertinently 
puts his a ents, The laws of nature have been formed, and but 
to think of fuel economy is to trespass. 

Mr. Yates, I think, is bound to define why fuel reduced to 
gases is so exceptionally economical. Is not all fuel gaseous under 
combustion, and how comes such striking disparity between distil- 
lation in a separate chamber and distillation on a fire grate? If his 
distillation is promoted by his waste gases, the economy is in the 
amount of hitherto wasted heat taken up by the process and re- 
turned back into the furnace, and not necessarily to the gaseous 
condition of the fuel, The fact is, eliminate from the provess the 
pw due to the heat taken up from the outgoing products and 

til the om te separate heat, whether it be on a fire grate 
or through the walls of a separate chamber, the relative value will 
be as twenty shillings to a pound. I deny the economic value of the 
plan ; its necessity for high temperatures is quite another thing. It 
is amusing to note the tone of humility that some of your corre- 
spondents affect after attacking the claims of the ‘regenerative ;” 
but it is simply absurd idolatry to bend the knee in a superstitious 
deference to supposed genius. Though I deprecate the folly of 
making chi that have no standing in truth, yet I decline to 
accept general statements as enoug ‘or instance, Messrs. Nettle- 
fold’s letter was neither definite nor polite ; their return of waste 
is so far good, but it is inconclusive without the fuel, and my 
scepticism is of an order that defies delicacy. It is not the result 
of wounded pride, prejudice, or other imaginary ailment, but a 
craving for the truth, aggravated by the persistent absence of all 
essential facts, they be furnished ? 

How comes the Casson-Dormoy furnace to stand in the front 
rank of economic discoveries? Some twelve months ago, when Mr. 
Fisher Smith read his paper in London it bore no trace of a new 
idea—as a furnace— its returns no vestige of economy due 
to anything but its size and its “‘dandy.” Itis a neat computation 
to comp e its doings with a single furnace ; why there is 40 per 
cent, erence in the consumption of fuel due to the difference in 
the charges between the puddling of 1 ton of iron in 44 cwt. charges 
and that of 15 ewt. But to what part of the scheme does this owe 
its claims to economy? 

In a Siemens furnace the causes of economy, whatever 
value, are obvious ; he, by regenerating, arrests and returns back to 
the furnace the heat of the escaping products of combustion, but I 
cannot discover any equally intelligible principle of economy in 
the Casson-Dormoy furnace. The economy of any system is not 
more clear than its source, Then where is the source? Mr. Casson 
says, “perfect combustion.” What is his waste? that is the test of 
combustion. His gases, he says, are not ignited until they 
the bridge—perhaps not—and if that is his only source, no wonder 
his results are exactly parallel to the doings of an ordi ace 
of the same dimensions. All this, Sir, its to the advantages 
derivable from the crucial test sugge by your correspondent 
“‘Oxide.” (1) The best results of the varying sizes of the common 
type of furnace ; (2) the doings of the so-called reformers; and 
(3) the report of an independent commission to investigate and 
ascertain and the man of the period madé manifest. 

Tam sure the last word has not yet been uttered on the question 
of furnace economy, though some may consider it presumption to 





reach | be provided on the 


say so; yet I for one hope you will not close our columns until 
pot professing reformer has registered his doings. As to the 
mode of estimating the economy after the letter of ‘‘ Oxide,” that 
is perfectly clear. That a vast reduction of fuel below what is 
conventional is — no one who has paid any attention to 
the sabject at all doubts. That some of the systems are empirical 
is equally patent. All this can be clearly deduced from perform- 
ances, The failure of any furnace is not in itself any strong 
proof against a system that has once established its character for 
economic efficiency, it only indicates an error in construction or 
management; such cannot determine the real merits of _ 
scheme. What is wanted are the returns of a furnace working wit 
the full approval of its designer. 

It is simply absurd to exclaim against the Siemens system from 
some defective specimens. I know they are working in every 
phase of the manufacture of wrought iron with regular and reliable 
results. What are these results is the next question? they have 
never been made clear. This is the whole question: What is the 
practical result of any given system? A careful attention to this 
will, I think, divest the matter at issue of much that pertains to 
the domain of eternal chaff. J. R. 

Plumstead, June 13th. 

PERKIN’S STEAM BOILERS. 

S1z,—In your report of the discussion of Mr. Perkin’s paper on 
‘* Steam Boilers and Engines for High Pressures,” a slight error has 
arisen in your reference to my remarks, for which I venture to 
ask the favour of sufficient space to correct same. Yourreport 
says :—** Mr. Adamson could not agree with Mr. Olrick with refer- 
ence to the very rapid ciroulation which he claimed for the Perkin’s 
boiler.” This is very far from my opinion of what takes place in 
Perkin’s boiler, as I consider that there is no circulation whatever 
in the boiler as a whole, similar to what takes place in many well 
designed boilers now before the world. I look upon each tube as 
a separate boiler in which there is about the same kind of commo- 
tion of the water when under steam as in an urdinary tea kettle, 
but with this difference, that the amount of steam produced is 
from fifteen to thirty times less in cubic content, varying according 
to the steam pressure. Lewis OLRICK. 

27, Leadenhall-street, E.C. June 13th, 








CONTINUOUS BRAKES, 

Srr,—Mr. Ramsey Kendall has written what appears to mea 
singularly inconclusive letter on the Weetinghouse brake. Anyone 
would conclude from it that when the automatic brake is used the 
train must part. If this is the case, what are we to think of the 
report of the engineers on the Trent trials, or of the Scotch loco- 
motive superintendents who tested the brake last December and 
gave Mr. Westinghouse a heavy order? Will Mr. Kendall explain 
why an engine cannot be fitted with sufficient brake power to skid 
its wheels if necessary ? and it would be of interest if he would say 
recisely how much brake power was fitted to the engine and ten- 

of the train, the parting of which he refers to, 


Newcastle-on-Tyne, June 4th. FisH-PLATE. 





TORPEDOES, 

S1z,—Having read in the daily newspapers, and in your valuable 
journal of last week, the account of the sinking of the Turkish 
ironclad by torpedoes, and also how the torpedoes were managed, 
it occurred to me that it would be a comparatively easy matter to 
sink a whole fleet, while at anchor in a bay or river, without the 
assailing party —s the slightest danger from the explosion of 
the torpedo, or from the enemy. Suppose that an ironclad, or a 
number of them, were lying at anchor in a roadstead or river with 
a rather strong current running, and two or three steam launches, 
armed with torpedoes, should, under cover of night, set out on an 
expedition, having in view the destruction of one or more of said 
ironclads. I propose that the torpedo should be held suspended 
under the surface of the water, something after the fashion of 
herring nets. The torpedo to be suspended from an ordinary fifty 
or sixty gallon water cask, floating on the surface of the water. 

If I mistake not. the weight of a torpedo is something like 280 1b. 
The depth of torpedo below surface of the water would bedetermined 
by the size of ironclad and the water she drew. The launch would 
require to steam ahead of the doomed ship, and anchor perhaps 
two, three, or four hundred yards distant, while another launch, 
with a second line attached to the torpedo, would take up her 
position and anchor at right angles to the side of ship, at adistance 
similar to the first. When ready the second party should tighten 
up their line, so as to make sure of the close contact of torpedo 
with sides of ship. They would likewise be able to form an opinion 
whether the torpedo was too far ahead or astern. When the 
second party had finished their part of the work they could signal 
to the first to fire the torpedo, after which the line could be hauled 
on board of launch for future use. The second party could take 
up their position by taking one of two courses open to them, that 
is, to sail round the ship, or to sail in a straight line from the first. 
If in a bay or roadstead the wind would answer the same purpose, 
with a fresh breeze, the launch having the ficating casks or buoys 
with one torpedo or two attached to the same line, floating astern. 
The last expression is based on the supposition that two floating 
casks with torpedoes attached could be connected to one line, 
perhaps 100ft. between the two, the distance apart being deter- 
mined by the length of ship. When all was ready, allow the 
torpedo to be carried by the current towards the ship, the wire for 
firing being run out at the same time, the torpedo being checked 
by a hand line from the launch. The distance, of course, would 
require to be accurately determined, and bearings taken through 
the day to insure success. When the proper length of line had 
been payed out it could be going to windward of ironclad.. 

Cuas. W. Rowe. 

The Tan-y-Bwlch and Bwlch-y-tocyn Mining Company, Limited, 

Abersoch, near Pwilheli, North Wales, June 12th. 





TREATMENT OF SEWAGE. 

Sir,—In your paper of the 8th inst., page 388, the following 
paragraph occurs :—‘** The Local Government Board report says, with 
regard to the process at Coventry, ‘These works have from the first 
been carried on at a loss of not less than £1500 per annum for 
each million gallons of sewage per day treated, and apparently this 
rate of loss must continue so long as this mode of treatment is 
continued.’ Mr. Melliss himself, in conjunction with Mr. Codding- 
ton, the manager of the works, has furnished the data for this 
conclusion.” Although I did assist the Local Government Board 
Committee in investigating the Coventry Sewage Works, the 
author of the article is in error in assuming that the information 
which I furnished admitted of such a conclusion being arrived at. 

J. C. Metuiss, A.LC.E., 

7, Westminster-chambers, London, 8. W., 12th June. 

[As it would seem that we are mistaken, may we ask our corre- 
spondent to say what conclusion may be drawn with propriety from 

e information which he furnished ?—Ep. E.] 








THE new torpedo range at the Royal Arsenal canal is at a con- 
siderable distance from the workshop at the laboratory, to which 
the Whitehead torpedoes have hitherto been taken to be charged 
with compressed air. An engine-house is therefore being erected 
in connection with the building, from which the torpedoes will be 
despatched on their trial trips, and the necessary machinery will 
t. The idea of making use of the river 
frontage of the Arsenal, where the range is practically unlimited, 
has been considered ; but it is apprehended that the shipping might 
be en red, while the currents of the stream, which will be 
provided for in the actual service, would probably interfere with 
experiments designed only to test the s » accuracy, and general 
performances of the newly-manufactured submarine engines, for 

experiment it is requisite to have still water. It is to be 


which 
hoped, however, that some extended experiments will be made in 





rough water ; or without any knowledge of their behaviour at sea, 
we shall lose our own ships by derelict torpedoes. 
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ENTS FOR THE SALE OF THE ENGINEER uired is that she shall be hit by a few ot or | of howitzers mounted in boats moored in such a way that 
sapien rnc rere " pn by a sufficient number of Gattling all ts. The | they can fire continuously in lines parallel to the sides of 
PARIS.—Madame Borveav, Rue de la Ba: greatest danger will occur when a single ironclad is|the ship. All that has been done as yet to fit launches for 
a yp ae Tey By ewe od attacked by a nuwber of torpedo launches acting in unison ; | attacking under fire, consists in providing them with rifle 
LEIPSIC.—A. TWigTMEYER, Bookeeller. intuit hbibeh but even then it would appear that if booms be laid out at | shields of steel plates, which are useless save against 
Roozrs News ’ 
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TO CORRESPONDENTS. 


1 is etre ont wala es 
Y rm correspondents letters o, addressed t 
pug, and tntended. for inertion im ths column, must i al 
cases, be nied by a large envelope legibly d by the 
writer to him fe ain | Seana donated. “Sie 
ansvers received by us may be Yorwarded to their , 
notwe will be taken of communications which do not comply with 


these instructions. ; : 

*F ot Fen ms undertuke torcemmrerine 8 or manuscripts ; we 
must t ‘ore request correspon eep copies. 

#,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice will be taken of anonymous 
communications, 

J. D.—You will find Mr. Sims’ work almost certain to suit you. 

W. B.—/f you refer to our impression of the 1st inst. you. will sind what you 








uire. 
Cun Supscriper.~(1) Certainly, (2) Send us the drawing and we will 
advise you. . 
R. G. R.—Your pump will not work with hot water unless you lower it about 
a foot. The vapour arising from the water prevents the formation of a 


vacuum, 

PF. F. (Boston.)—You will jind the belt the best in evcry way. The power 
required to drive it will probably be less than half that needed by the serew. 

J. N. (Peckham).—IWe regret that we cannot assist you. It is obviously 
foreign to our duties to be associated with any one in business or in 
working patents. If you seek our advice upon a point of engineering 
practice we will advise you, if you will communicate aetails, 

M. H. (Dumbarton).—I/t is possible that your scheme could be made to work 
if all railway carriages were of the same height and jitted with the same 
system of steps. As this, however, is not the case, we fear the invention 
could not be applied at any station traversed by the coaches of different 
companies. 
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MEETINGS NEXT WEEE. 


CuemicaL Society.—Thursday, June 2ist, at 8 p.m: Election of 
Fellows, Papers (1) ‘On Diamyl,” by H. Grimshaw. (2) ‘‘ On Dinaph- 
thyls,” by Watson Smith. (3) “On certain Reactions between the 
Oxalates and Carbonates of the Alkalies and Alkaline Earths,” by Watson 
Smith. (4) ‘ Note on Thallious Platinocyantde,” by R. J. Friswell and 
A. J. Srey. (5) “On Crystallised Barium Silicate,” % * E. W. 
Prevost. (6) ‘ Note on Anethol and its Homologues,” by W. H. Perkin. 
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TORPEDO LAUNCHES IN NAVAL WARFARE, 


Ir the most recent reports from the seat of war are to be 
credited, the value of torpedo boats as weapons of attack 
is less than has hitherto been supposed, It wasannounced 
on Wednesday that no fewer than seven Russian torpedo 
launches attacked a flotilla of Turkish ironclads under 
Hobart Pasha. The attack was made at night, and was 
entirely unsuccessful. Hobart Pasha had provided a 
torpedo guard, consisting of what is not stated, and this 
the launches were unable to pass. In the attempt three of 
them were sunk by grape shot, and the others had to beat 
a precipitate retreat. On the other hand, it will not be 
forgotten that torpedo launches have done good service to 
the Russians on the Danube; and it is worth while to 
consider what these events indicate. It is apparently 
beyond doubt that the gunboat sunk on the Danube was 
lost because of the negligence of those in command of her. 
No xr watch was kept, and no efficient means of 
repelling attack from the river were provided, There isa 
remarkable similarity between these conditions and those 
which prevailed during a somewhat similar episode of the 
American war. The -ederals, it will be remembered, then 
easily sunk the Albemarle by the use of a launch 
fm a torpedo at the end of a boom. The attack was 

e at night by stealth, and was conclusive in its results. 
So far, recent experience has confirmed the accuracy of the 
conclusions formed by many able naval officers, namely, 
that torpedo launches are useless as weapons of attack 
except at night or in dense fogs, provided ordinary pre- 
cautions are taken to destroy them before they can approach 
sufficiently near a ship todo harm, The destruction of a 
torpedo boat is indeed a very easy matter; all that is 


‘ales, | the shell of a turtle. 


each side of the ship, at a distance of about 50ft. from her, 
the launches will be unable to inflict any injury. Obviously 
the way to protect a ship consists in providing her, 
firstly, with a powerful electric light ; and, secondly, with 
a eafinions number of howitzer guns to search every inch 
of sea in her immediate neighbourhood with and 
canister. Probably the mitrailleuse would prove still more 
efficient. Long range is not required, but it is essential 
that the surface of the water should during the attack be 
swept by a storm of shot; and for this purpose plenty of 
gun power must be provided. The safety of those using 
such guns is certain, because the torpedo launch can make 
no return in the shape of missiles ; and we believe it may 
be taken as proved that, given a sufficient number of grape 
guns, plenty of light, and a good look-out, ironclads may 
set torpedo launches at defiance. If this be true, then 
these little craft become of very small value indeed. They 
may be of service as a means of harassing ironclads, but 
it is difficult to see what else they can do. As regards the 
position of the grape-guns, a very serious mistake may be 
easily made. It will never do to mount them high above 
the water, because in that way their utility will, paradoxi- 
cal as it may a be lessened. A gun mounted 30ft. 
above the level of the water cannot possibly command 
the surface of the sea close by, save over a very limited 
area; whereas, if the gun be worked near the water 
level, an immense area, by comparison, will be 
included in the fan-like spread of the shot, Four 
of the ship’s boats moored to booms, one pair at each bow 
of the vessel to be defended, would apparently render it 
almost impossible for a torpedo to get close to her, because 
they seold, bebeiaes them keep up a ribbon of projectiles— 
if we may use the phrase—at each side of the ~ which 
ribbon no torpedo launch could possibly . In short, 
given the means of detecting the approach of a torpedo 
launch, and any competent commander may laugh his 
little foe to scorn. 

All that we have just written applies, however, solely 
to such torpedo launches as have hitherto been built; but it 
would be unwise to assume that these represent in any way 
the limit of invention in the direction of torpedo attack. 
The reason why such boats can be set at defiance lies in 
the fact that they are so thin and weak that a very insig- 
nificant piece of artillery can send them to the bottom. 
The case would be entirely altered in every way if torpedo 
launches were made large enough and strong enough to 

armour, say 2in. thick, This armour would rise 
from a little below the level of the water somewhat like 
Under this roof of iron would be 
protected the engines, boilers, and crew. Such a craft 
would be able to set grape-shot at defiance, and she could 
safely traverse the ribbon of missiles to which we have 
justalluded. It is true that she’might be easily sunk if she 
were hit bya projectileof moderate dimensions, but it would 
be practically impossible to hither. In dealing with torpedo 
launches, success depends entirely on treating them as 
a sportsman treats winged game. No one tries to shoot a 
partridge with a rifle. A charge of small shot is used 
instead of a bullet simply to increase the number of 
chances which the sportsman has that he will hit his mark. 
Let us suppose that partridges were covered with feathers 
of fine steel quite proof to small shot, and the Ist of Sep- 


the | tember would cease to possess any charm for the country gen- 


tleman, <A tortoise torpedo boat painted a dull grey or green, 
floating so low in the water that each moderate wave would 
run over her, would with great difficulty be detected. It 
might be known that she was coming; a glimpse might be 
anges of her now here, now there, but to take sufficiently 
good aim to hit her with a shell or a shot would be simply 
impossible. The moment the approach of a torpedo launch 
is announced, a skilful commander would open fire all 
round the ship. It would not be necessary to take aim. 
While this was maintained the boat could not cross the 
charmed circle ~ 9 a the ship, and as she lay off waiting 
for the fire to slacken pot shots might be taken at her with 
small shell guns which would render her position extremely 
unpleasant. But nothing of this kind would occur if the 
boat were strong enough to resist the hail of grape-shot to 
which she would be exposed as she approached tee great 
foe. In five minutes it would be all over with an ironclad 
attacked by such a hornet as this. 

It may be argued that a turtle torpedo boat—we use 
the name for want of a better—could not be made; and 
we willingly admit that she would be very. unlike the 
modern torpedo launch. But her construction presents no 

t difficulty. She would have a length of, say, 60ft., a 
“— of 8ft., ar. a draught of 4ft. Assuming her dis- 
placement to k. cwo-thirds of that of a parallelopiped of 
the same width, length, and depth, it would amount to 
about 50 tons. About 20 tons of 2in. plates would: suffice 
to protect her, leaving 30 tons available for the weight of 
her hull, engines and crew. As little or no coal need be 
carried, we have no reason to doubt that a speed of about 
twelve knots might be im to the craft—and it does 
not seem to us that any higher velocity would be necessary, 
as it is not probable that torpedo launches will ever be called 
on to operate against ships of war in rapid motion, and at 
the velocity named she would only occupy five minutes in 
travelling a mile, and. beyond a range of .a mile it would, 
we believe, be quite impossible to harm her with any 
guns which a man-of-war could bring to bear. Finally, 
we may point out that the cost of a turtle torpedo boat 
would be comparatively small. 

Hitherto little or nothing has been done in the way of 
protecting torpedo launches. 1t has always: been assumed 
that, thanks to their ipraet speed, they could not possibly 
be hit. This we hold to be a com fallacy. Their 


entire success depends on their being invisible while they 
are making their attack. If it is even Known:that one is 
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arms. The introduction of armoured launches would bring 

uite a novel element into naval warfare, and we fancy the 

vernment would have no reason to regret the expendi- 

ture of a moderate sum on the construction of such a craft 
for experimental purposes. 


INDIAN IRRIGATION WORKS. 


No one can look upon the vast remains of ancient works 
of irrigation in India and Ceylon without pondering over 
the causes which have led to their isolation in uninhabited 
tracts of country, where wild animals roam at will undis- 
turbed by the presence of man. The question naturally 
suggests itself as to the object of their construction in such 
localities, and as to the cause of their total abandonment. 
It is not a question, however, which need remain long 
unanswered, for ancient records prove that at the time 
these works were executed these now desolate regions 
teemed with human life. The autocrats by whose will 
these great failures were carried out little reckoned of the 
cost at which such monuments had to be purchased. In 
their shortsightedness they saw nothing but the capabilities 
of the country for producing the staple food, rice, and 
altogether ignored those sanitary and other conditions 
which were involved in the massing together of great 
bodies of forced Jabour, unregulated by any system which 
should preserve them in health. Whole districts were, at 
the simple word of the satrap, laid under contribution 
for labour, and the large number of people collected were 
left to shift for themselves, unprovided with shelter or 
means of cleanliness, and almost without food. At least, it 
is certain that the latter necessary was doled out with 
such a restricting hand that the poor wretches, thus forced 
to hard and continuous labour, were scarcely kept alive by 
the pittance of food supplied to them. The natural con- 

uence of such shortsightedness followed. Imagine pro- 
ba y some twenty thousand men, women, and children 
huddled together under such conditions, and who can féel 
surprise that disease broke out among them to such an 
extent that, spreading from them as a centre, whole pro- 
vinces became infected, and death swept off its tens of 
thousands of victims, until a country, once densely popu- 
lated and carefully cultivated, became an arid, uninhabited 
waste, and the vast works which were designed to stimu- 
late production were left to go to ruin uncared for and 
untended. 

The size of these ancient works may be conceived from 
a few prominent examples. The Poonary tank, in the 
Trichinopily district, is thirty miles in length, that of 
Weeranum ten, whilst the Giants’ tank in Ceylon has a 
diameter of about twelve miles. Many of the Bunds con- 
structed to secure these vast inland sheets of water were 
40ft. high in places, and the size and girth of the trees 
which now cover them testify to the many centuries which 
have since their erection, and where nothing is now 
heard but the roar of the elephant and the sharp, short 
bark of the leopard. It is in the attempt to re-utilise 
these vast works of a bygone age that our Government 
has committed, we consider, one of their leading mistakes. 
There was the land and there, with large outlay, would 
again be the water to irrigate it; but where was the popu- 
lation to cultivate it? 1t was conceived, and conceived 
erroneously, that given these advantages, the natives would 
leave those districts which were overcrowded by a teem- 
ing population and emigrate to avail themselves of them. 
But no being on earth is so conservative in his prejudices 
as the native of India. Generation after generation squat 
down under the vines and fig-trees of their forefathers, 
and there they would rather starve and die from 
diseases generated from over-crowding than leave the 
place where they were born. Consequently large sums 
have been thus fruitlessly expended which might, with a 
more judicious forethought—which needed scarcely, one 
would think, the teaching of sad experience—have been 
laid out upon the improvement and development of smaller 
works in localities where there already existed a nucleus 
of population. Noticeable instances of such failure 
are to be found in the large works at Rukam and 
Kanthali, in the eastern province of Ceylon, where many 
tens of thousands of pounds have been expended in their 
restoration, only to find the lands irrigated by them still 
untenanted, and with but little prospect of the Government 
ever being recouped its outlay by their sale. Steady 
application is a rare quality among many of the Indian 
castes, and they prefer, to the laborious occupation of rice 
cultivation, the ruinous practice of chena-ing—that is to 
say, the felling of a few acres of old forest, and the rapid 
exhaustion of the land by successive crops of dry grain, 
such land being abandoned when the soil has been made 
to yield until perfectly sterilised. To such an injurious 
extent has this practice prevailed, that whole districts 
have become denuded of forest, aud many years must pass 
before the land so exhausted will produce anything beyond 
a miserable, stunted jungle. The authorities have at last 
become awakened to the impolicy of permitting such 
proceedings, which would result in an ultimate scarcity of 
timber, and the still further depopulation of the country. 

The mistakes above described are now pretty generally 
admitted, and more is being done to foster cultivation in 
peopled districts by small but judicious outlay on existing 

works. In no way can expenditure be better applied 
than in improving and regulating the distribution of the 
water contained in the small tanks with which nearly 
every village is provided. From time immemorial the 
roughest means have been used for such distribution, and 
waste and litigation between the village populations have 
resul The exit for the water was usually of the 

hest description, a well being sunk in the centre of the 
“ bund,” having tunnels below it to either foot of the base 
of the embankment; and the stoppage of the effluent 
water was effected by sinking in the well bundles of 
boughs tied up into a sort of rough fascine. How ineffec- 
tive such means were under the pressure of a head of 
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water of often 20ft. to 30ft., may be readily imagined. 
Again, when the water passed into the main distributing 
channels, the only method of its admeasurement to the 
several lands was by a log of wood crossing the channel, 
just above the surface level of the water, in which were 
cut notches, through which only it was able to flow, and 
the size of such notches bore a relative correspondence to 
the area of land to be cultivated by each proprietor. To 
remedy this state of thi amongst other innovators on 
the old system, Mr. G. L. Molesworth, now chief engineer 
of the State Railways in India, proposed to the Govern- 
ment of Ceylon the erection of small head and distributing 
sluices, having iron paddles fitted in wooden frames, which 
could be —e fixed by almost unskilled labour for a 
trifling outlay, which has, in nearly every case, been soon 
recouped to the villagers by the saving effected. It is to 
such simple means as these that we desire to see theattention 
of Government directed—not to the total exclusion of 
more ambitious works, but for the fostering of the 
economical use of the supply now available to existing 
communities. 

A farther mistake is, in our opinion, committed by the 
over-strict adherence by irrigation engineers to the old 
methods of native construction. As long as brickwork is 
confined to foundations, and not we to the ravages of 
the prolific vegetation of a tropical climate, it is scarcely 

ible to devise more simple or more efficient work; but 
it is a different-thing when we come to consider the 
common use of brickwork in the superstructure of dams. 
The seed of the banian, or Indian fig, is probably the most 
dangerous enemy to such constructions, and once let it 
obtain a foothold in some unfilled joint or cracked 
plastering, and the destruction of the dam is simply a 
matter of time, and that not of long duration. It is urged 
on behalf of using brick that a little care exercised—in 
fact, a stitch in time—will prevent disastrous conse- 
quences ; but no one acquainted with the Jaissez aller 
frame of mind of an Indian native would like to tee 
such watchfulness. Once let the seed develope, and rapidly 
a mighty force begins to exert itself, and the parasite 
increases in bulk, with a speed unknown in more temperate 
regions, and rends the work from top to bottom. We hold, 
therefore, that when conditions may admit—and they do 
so, in our opinion, in the majority of cases—brickwork 
should not used in such erections, and even heavy 
masonry should be avoided when more durable means 
can be employed. Often have we seen huge solid masses 
of granite split from top to bottom by the growth of this 
insidious plant, and there is scarcely a piece of ancient 
masonry existing which has not been rendered valueless 
for useful purposes from this cause. We would suggest 
the freer use of iron in these works when they can be 
maintained under proper supervision. The use of this 
material has so largely extended for coffer-dams and other 
kindred purposes that there is little to be urged against 
its adoption as we propose, and if Professor Barff’s new 
process can in time be made applicable to moderate sized 
castings, there is no reason why dams should not be formed 
of it which would be almost imperishable, whilst the 
foundations for such superstructure would be much less 
in extent than are now required. Concrete, too, might 
be far more used. in the form of pisé work in such con- 
structions. Its greater solidity would afford less oppor- 
tunity for the growth of parasitic plants, and the excellent 
quality of the Indian limes would make this material 
especially adaptable. The method by which the Govern- 
ment now recoups itself from the cultivators by annual 
water rates is, among a people possessing the characteris- 
tics of the Indian native, open to many objections. Far 
from regarding it in its true light as a payment for value 
received, the ryot looks upon it as a tax, and specially 
obnoxious to them, as are all direct taxes, a prejudice 
against which has rendered the adjustment of the Indian 
revenue a‘ all times a matter of great difficulty. It is not 
easy, however, to point out a means by which this 
prejudice, which has ely militated inst the 
value of these works, can overcome in the case of 
irrigation being applied to lands already in native posses- 
sion ; but we do think it a feasible suggestion, and one 
which would greatly tend to remove the difficulty of the 
present system, if all Government land sold in connection 
with such works were to have an upset price put upon 
them, which should include the value of i privilege of 
water supply. At present, such lands are sold under con- 
dition of payment by annual instalments, and the rate 
added for capitalisation of the annual payment would not, 
we consider, be severely felt; whilst the investor would 
feel that his land had the fully increased value, and as 
being held under a more unconditional and independent 
title. Colonel Arthur Cotton, whose name must ever be 
associated most honourably with the endeavour to extend 
the blessing of irrigation to the people of India, we cannot 
but consider to have weakened his cause, and led up to 
many disappointing results a his insistence on the supe- 
rior merits of irrigation canals over railways in India, as 
a means of transport. The result of such insistence has 
been, in many instances, a sacrificing of the immediate 
object of irrigation, the success of which was guaranteed 
by known facts, to a prospective and visionary advantage ; 
the fallacy of such anticipations having now been demon- 
strated by sad experience. It is but in few cases that such 
works, having combined objects, have proved remunera- 
tive, as they have generally me carried out on too mag- 
nificent a scale. Let our authorities take warning by the 
impressive lesson taught in the decayed deur of the 
attempts of past ages; and, whilst we rejoice to hear of 
instances such as om germ in the last report of the Madras 
Irrigation and Company, whose works last year 
irrigated no less than 90,750 acres, we trust attention will 
be paid to aiding more fully than hitherto the wants of 
small detached village communities, which have before 
been comparatively neglected for the prosecution of > 
but from a monetary point of view, unsuccessful, 


PHYSICAL GEOGRAPHY AND PHYSIOGRAPHY, 
Tue Department of Science and Art having taken upon 
itself to initiate a new science under the name of Physio- 





y, those interested in science education have looked 
with some interest to discover its nature and limits, and 
we presume that the recently-published syllabus of this 
subject, now before us, may be taken as the official decla- 
ration of its range, while the papers set this year by the 
newly-appointed examiners, Mr. Norman Lockyer and Mr. 
Judd, illustrate yet further the intention of the depart- 
ment. Comparing the syllabus with that of physical 
geography; hitherto published in the “Science and Art 

irectory,” but now withdrawn, we find certain additions, 
consisting of spectral analysis, and the chemistry of the 
celestial bodies, but no change of system. A wider view 
is taken of geology, which, if acted on, must withdraw 
geology, and, we presume, mineralogy, as subjects of speci 
examination, while the distribution of plants and animals, 
except as included in “ the effects of solar radiation on the 
vegetable kingdom,” is omitted. Candidates for examina- 
tion are, however, expected to have a knowledge of ordi- 
nary physical geography, which is thus relegated to 
elementary schools. Turning to the papers, we find that 
the questions in the elementary paper, twelve in number, 
comprise nine in physical geography, two in geology, and 
one in chemistry. The advanced paper contains nine 
questions, of which four are in physical geography, one is in 
physics, one in geology, one in astronomy, and two are in 
physics as applied to astronomy. The honours paper com- 
ises mixed questions in the higher departments of physics. 
Rashes at from an educational point of view, and consider- 
ing the age and acquirements of the usual candidates for 
examination, one cannot help being struck by the vast 
requirements thus made, and the difficulty there must be 
in finding teachers qualified to place so wide a range of 
knowledge in an intelligible manner before their pupils, so 
as to enable them to obtain the merest outline of the sub- 
jects within the usual term of instruction. This seems to 
us the weak point in all modern educational systems. 
There is everywhere a tendency to require from the young 
and uninfermed student a vast variety of facts on all sorts of 
subjects, the accumulation of which in a form producible 
at an examination is really incompatible with that style 
of training which is calculated to induce thought and lead 
to future inquiry and usefulness. But, putting this aside, 
have we at present, and are we producing for our science 
schools, teachers of this high class? We fear that the 
examiners, whether in the Science and Art Department, for 
matriculation in the London University, for the civil 
service, or for the Oxford and Cambridge local examinations, 
could not honestly aver that they have themselves had 
experience of many individuals so fitted out of each 
thousand they have examined, and most assuredly the 
qualifications of four-fifths even of those who pass do not 
justify the expectation that they are well grounded as 
well as decently informed. We must then ask why at the 
present moment, before sufficient masters are obtainable 
to teach physical geography, a change should be made 
which can only act by increasing a very great and crying 
evil, and forcing still further on the students in science 
schools a system imperfectly enunciated, and that has not 
been proved to work well even if it were fully and fairly 
carried oe It pe be said that the work now put 
upon candidates for examination in physical hy is 
9 little, and those who have iad er sae a 
aware how imperfectly answers for which marks must be 
given by examiners indicate the kind of knowledge that 
ought to exist. Soundness of information, and the capa- 
city to make use of knowledge, are intinitely more valuable 
than facility in answering questions by quoting some text- 
book learned by rote. But this soundness and power are 
obtained only by a clear comprehension of the meaning of 
facts, and the great want of the present day is not addi- 
tional cram, but better and more thorough training. It 
hardly needs pointing out that the greater the variety and 
complication of subjects for examination the more difficult 
must it be to find competent teachers, and that without 
these the wider the range the more hopelessly confused 
will be the brain of the inquiring student who is forced to 
be satisfied with explanations, the purport of which is not 
understood by the person who offers them, and who in too 
many cases professes to teach without knowing. It is not 
difficult to apply these remarks to the change recently 
made in the South Kensington programme. Perhaps no 
subject is more interesting or more likely to be useful in 
the way of general knowledge than geography, or an 
account of the world we live in. It may be made to 
include almost every subject pertaining to man, but to 
teach it profitably it must be taught in sections. Boys 
and girls at elementary schools may be expected to learn 
some of the broad outlines of descriptive and political 
geography, and they should be able to use and even to 
construct maps; but there is a beyond this that 
properly belongs to science schools, is more advanced 
stage of geography it has been to call physical 
phy, and it includes principles, causes, and an 
account of mutual relations derived from the consideration 
of numerous facts. It teaches how and why we know the 
shape of the earth, why seasons recur, why the great 
envelopes of air water are in constant movement, and 
why the inhabitants of earth, air, and water occupy the 
position on our globe in which we find them. A teacher 
who understands and knows all this, and can teach it 
well, soon finds that he has enough to do in commu- 
nicating his knowledge, and that his pupils are hardly 
likely to be fully educated in it before they leave the 
school. There are, no doubt, other facts and principles 
that such a teacher would be glad to learn, teach, and 
explain, asf out of the study of terrestrial phenomena. 
But these higher departments require special study, and 
cannot be brought within the range of ordinary school 
instruction. It would seem wiser so to regard them and 
allow them to be, as at present, subjects of special exami- 
nation,than to oblige those who might obtaina clear and use- 
ful notion of simple natural phenomena and their causes 
in a reasonable time, to an examination in which 
physical geography is combined with physics, 
as 
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Som aper logy, a 
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to words, but 


it is impossible not to ask why such a term as physiography 


is introduced at all, and in what respect it differs in signifi- 
eationfrom natural history? If it is derived from pici,, 
nature, and ypdpw, to write, what else can it mean? If it 
means that, why was it invented? It is hardly worth while 
to create a new compound word forthe purposeof getting rid 
of a useful and recognised term, orto designatea department 
of science one consisting of the already known physical geo- 
graphy with a little of several distinct sciences superadded, 





BURNT IRON. 


Mr. Bramwet. has a decided opinion, which he has not hesi- 
tated to express, that steel will soon have supplanted iron for 
all but smithy purposes. Not a few users of iron are hoping 
that the steel makers may be able wholly to supplant iron, or 
that the iron makers may devise a much more trustworthy 
method of making wrought iron than is available in the old 
hand puddling furnace. At no former time in our experience 
was there ever such complaints as are now reaching us of the 
difficulty which some manipulators of finished iron experience in 
getting a good and reliable quality, The trouble is seen most 
in iron known as the small merchant class, jin. to lin, bars af 
varied shapes. Unhappily the inferiority does not always 
appear in the process of working up, but is early developed under 
the strain of the wear of the completed article into which the 
material has been shaped. In such cases serious loss as well as 
annoyance ensues. And the fault cannot be referred to the 
buyer's determination to give only a low price for the iron. In 
all the instances now before us, good, and in some instances, 
best iron has been ordered. But whether £8 has been charged 
by makers, or a much higher price by merchants, the Sipals hes 
been the same—the iron has been of uncertain quality ; if much 
of the order has been gocd, the rest has been bad, very bad. 
Specimens of such iron have been shown to us—some as made 
up, and others as detected in the course of working. In every 
case the iron has been rotten ; and rotten through having been 
burnt, The raw materia) has been good enough ; but the iron 
has been ruined by the puddler. The explanation is to be 
found in the deterioration of the workman. Good puddlers are 
fewer than ever. By and bye they will berare. If their place 
cannot be supplied by machinery, ironmasters may well look 
into the future with apprehension. 


MINING IN YORKSHIRE AND LINCOLNSHIRE, 

THe annual report of Mr. F. N. Wardell, inspector of mines 
for the Yorkshire and Lincolnshire districts, gives statistics 
which are, we think, worthy of an extended circulation. It 
appears from this interesting document that there are now 549 
minesin Yorkshire and Lincolnshire. Theactual amountof mineral 
produced in these two counties last year was 15,707,143 tons, the 
average quantity for each district of the whole country being 
12,415,782 tons. As compared with 1875, the two counties in 
question produced 726,484 tons less last year—a fact owing to 
the dulness of trade and the prevalence of strikes in the earlier 
part of the twelve months, In 1876 the quantity of ironstone 
taised was 355,552 tons, as compared with 394,403 tons in 1875. 
There was a decrease in the output of fireclay, too, last year as 
compared with the preceding one, the respective figures being 
183,234 tons and 183,961 tons. In the year 1875 the gross 
total mineral production of the two counties was 16,395,503 
tons, and the number of lives lost 267, or in the proportion of 
one death to every 61,406 tons raised. year the deaths 
were 71, or at the rate of one for every 221,227 tons—a compa- 
rison which is materially affected by the Swaithe Main disaster, 
which caused the loss of 143 lives in the latter part of 1875. The 
total output of the kingdom in 1875 was 147,700,313 tons, and 
the loss of lives 1244, or one for every 118,730 tons raised; 
whereas last year the output was 148,989,385 tons, and the 
number of deaths 933, a proportion of one death for every 
159,688 tons. In dealing with the various causes of fatal acci- 
dents in his own district last year, Mr. Wardell puts down 3 to 
explosions of firedamp, 37 to falls of roof and sides, 9 to shaft 
accidents, 8 to miscellaneous underground occurrences, and 14 
to accidents on the surface—the last class including one death 
from an explosion of dynamite and two from machinery acci- 
dents. Mr. Wardell sets down the total number of mines in the 
kingdom at 4385, employing 514,532 persons, of whom 409,229 
were underground and 105,303—including 6055 females—on the 
surface. In summing up the general results of his investiga- 
tions, Mr. Wardell takes the opportunity of inculcating the 
lessons they teach. He tells both masters and men that they 
must continue to exercise great care and watchfulness. No 
explosion, he says, happens by chance, though its cause is often 
the subject of conjecture only. This being so, he attributes the 
light list of fatalities during the past year to the increased atten- 
tion paid by all engaged to the rules, and is of opinion that if such 
caution and watchfulness were relaxed or diminished the proba- 
bility would be that the list of fatal accidents would rise, and 
might result in another of those appalling disasters which swell 
the death-rate beyond the average. 








LITERATURE, 


Sanitary Engineering. A Series of Lectures given before lhe Schoc. 
of Military Engineering at Chatham, 1876, By J. BattEy 
“Ay F.G.8., M. Inst. C.E. London: E. and F. N. Spon, 
1877. 

Mr, Barter Dentoy, who dedicates his work “To the 

Memory” of the late Dr. Edmund A, Parkes, F.R.S., Pro- 

fessor of Mili Hygiene in the Army Medical School, 

hopes that his volume may “be regarded not as an attempt 
at a finished literary production, but as an earnest expres- 
sion of the views formed during an active professional life.” 

We meet with this declaration in the preface, where also 

Mr. Denton quotes Dr. Acland, F.R.S., the ius Profes- 

sor of Medicine in the University of Oxford, in reference 

to the position of the engineering profession. Dr, Acland 
says, “It must be admitted that the sanitary engineers of 
the future will need as much consideration in a perfect 
sanitary organisation as the legal or medical departments.” 

Hence follows an important consideration affecting the 

status of those who are to perform such functions, “ It will 

be,” says Dr. Acland, “for the engineering profession itself 
to see to the training of its students, the due supply of its 
ranks, and the guarantee for the fitness of its members.” 

Mr. Denton fully concurs in this view, and trusts the da 

is not far distant when pupils in sanitary engineering will 

be able to present themselves for examination before a 
competent board of examiners authorised to grant diplomas 
of proficiency. “ At present,” says Mr. Denton, “ the public 
are without any guarantee that local engineers sur- 








veyors are able to appreciate the requirements of medical 
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ience, and to take advantage of those physical conditi sewers made water-tight, leaving the subsoil water to be | self-acting buckets, as worked by their double-barrelled steam 
percte by and meteorological, which ‘s every locality removed by other ier, "haus important considera- winch, this machine will ee onlish the labour of many hands 


govern largely the character of both air and water.” 

The breadth of the base on which “ sanitary engineering” 
should be founded is fairly indicated by the comprehen- 
sive volume which Mr. Denton has pre . It is 
arranged in five divisions, namely—(1) Air; (2) Water; 
(3) The Dwelling; (4) The Town and the Village ; (5) The 
Disposal of Sewage. Great stress is laid on the importance 
of drying the sites of habitations, The incidental draining 
of the subsoil caused by the laying of sewers has been 
shown to effect a marked improvement in the public 
health; but Mr. Denton very properly observes that the 
eg: of ae subsoil, wherever it is wet, reget be effected 
by under-drains constructed especially for that purpose. 
So salutary is the effect of draining a wet soil, that we 
are told a locality, naturally unhealthy, may be made 
salubrious by judicious drainage as certainly as a locality 
may be benetited in the removal of filth through sewers. 
The evaporation from wet soils lowers the temperature— 
an effect measured by the fact that every grain of water 
evaporated carries off sufficient heat to raise 960 grains 
1 deg. Fah. Deep drainage also serves to keep oalicting 
liquids at a depth which precludes the escape of deleterious 
gases into the atmosphere. A wet soil brings filth to the 
surface, and promotes malaria. 

On the question of water supply, Mr. Denton observes 
a distinction between the views of the chemist and 
those of the engineer. Having referred to the rules 
laid down by the Rivers Pollution Commissioners, Mr. 
Denton asks from what source is good potable water to 
be obtained in districts—notably those on the eastern side 
of England—in which towns, vil , and isolated 
dwellings now derive their supply for the most part from 
rivers and shallow wells? It is observed that this ques- 
tion has become a very urgent one, now that the Rivers 
Pollution Commissioners, without pointing out any other 
tangible source of supply, have so decisively condemned 
both sources-—rivers and shallow wells—besides expressing 
very grave doubts as to the value of rain water, and of the 
water to be gained from under drainage. Mr. Denton 
holds the opinion that there exists no more certain source 
of a pure and sufficient water supply than that of pro- 
perly collected and properly filtered rain water, which is 
with care to be secured by all persons alike. So also with 
regard to the water of under drainage, Mr. Denton 
looks upon it as affording a new and valuable source of 
supply for villages and hamlets. He uses the term as 
meaning water extracted from the subsoil by under-drains 
laid in at depths varying from 3ft. to 6ft. or more. The 
rain which fell upon retentive or saturated soils before 
they were under drained was either absorbed and held by 
them, to be evaporated and lost as vapour in the air, or it 
was thrown oif the surface and lost as water in times of 
flood or excess. But the same lands, when drained, absorb 
the rain, instead of allowing it to be evaporated or run 
off. —— this water, which has the benefit of 
filtering through 4ft. or so of earth, with that which is 
now generally used in rural districts, we may agree with 
Mr. Denton that the new is better than the old. Neither 
is the supply a small one. In some districts wide areas of 
wet land have been under-drained ; and as winters succeed 
each other, a supply of water, varying from 30,000 to 
70,000 gallons per acre, is annually discharged. If the 
quality of the water be doubtful, it can in many cases be 
collected and refiltered through natural soil without 
any great increase of expense, with every probability 
of completely oxidising and rendering harmless any 
organic matter that may remain in it. This last expedient, 
of filtration through natural soil, may also be applied 
beneficially to waters collected from the surface of culti- 
vated lands where human excrete are not used as manure. 
After reviewing the various features of the water question, 
Mr. Denton states that the chemist’s view of this subject 
is now exhausted, but he avows his earnest desire that the 
Government would cause a careful inquiry to be instituted 
by competent men with practical minds, for the purpose 
of determining how far the natural resources of different 
localities may be made available. Mr. Denton complains 
that at present it is most difficult for the student in 
sanitary science to understand what are the views of the 
ruling authorities of this country in relation to the ques- 
tion of water supply. Evidently Mr. Denton would have 
our streams protected from pollution, so as to be rendered 
drinkable. How such a rule, universally applied, can be 
made to harmonise with manufacturing and trading 
interests, nevertheless, remains a somewhat obscure point. 

Speaking of “the dwelling,” our author observes that 
the architect, rather than the engineer, is generally the 
person consulted as to the site which the‘ house shall 
occupy, although there is no single object upon which the 
services of the sanitary engineer could be more usefully 
engaged. Here Mr. Denton insists — the drainage of 
the site, as well as the sewerage. Mr. Denton, we may 
observe, uses the term “drain” in what may be called an 
agricultural sense, and complains of what he conceives to 
be the misuse of the term in the Public Health Act. After 
the water level in the ground has been lowered by drain- 
age, every care is still to be taken to prevent dampness 
rising into the basement floors or up the walls. Ample and 
minute instructions are given as to the sewerage of the 
dwelling and the final disposal of the sewage. An admir- 
able code of rules for securing the sound sani condition 
of a house is given at the close of this division of the book, 
and a postscript tells us something of the serious sanitary 
defects which too often characterise the mansions of the 
country gentry. In treating of the town and the village, Mr. 
Denton discusses the extent to which surface waters should 
be admitted into sewers or excluded from them. The 
method adopted by Sir J. Bazalgette in reference to the 
metropolitan sewers is cited as a guide to the engineer, 
subject to local variations. Certain defects in the 
sewerage of some of our sea-coast towns are pointed out, 
affording examples of what is to be avoided. The effect 
of road detritus on sewage arrangements is also discussed. 
Subsoil water presents a difficulty concerning which some 
difference of opinion’éxists, Mr, Denton would have the 





tions are presented with regard to the effect of local and 
special trades on the sewage of a town. Some trades 
largely dilute the sewage, while others greatly enhance the 
pollution. “Sewage proper,” we are told, is equal to the 
water supply, including both works and wells. From the 
consideration of the sewage we are led on to all the details 
respecting the sewers, including design and materials, and 
all the requisite appliances. 

Mr, Denton’s heaviest task awaits him in the last 
division of his book. Everything is comparatively simple 
and clear till we reach the mouth of the outfall. If the 
sewage could then be made to vanish, leaving neither 
atom nor odour behizid, the sanitary engineer would satisfy 
everybody, except chose economists who desire to see the 
sewage of towns made conducive to the fertility of the 
country. Mr. Denton lets us know what he thinks of 
this matter, and we suppose most of our readers are pretty 
well aware what Mr. Denton is prepared to do. Our 
author has put his ideas into action at Merthyr Tydfil 
and elsewhere, and he sees no reason to retrace his steps. 
The cardinal rule is laid down, that the liquid refuse of 
towns, villages, hamlets, institutions, and er 
can only be continuously, effectually, and economically 
cleansed, and rendered legally admissible into inland 
rivers, by application to land. But it is allowed that 


in the case of towns on tidal rivers and on the sea- | 


board, sanitary authorities may be justified in resorting to 
chemical precipitation, supplemented by filtration through 


natural soil or through artificial beds. There are many | 


ints on which we might like to dwell in this re of the 
k, but the volume altogether is so full of facts and 
details, concisely stated and closely ked, that no 
ordinary amount of space would suffice for the full discus- 
sion of such a wealth of materials. Mr. Denton has pro- 
duced a work which will be accepted as a perfect magazine 
of information on the subject to which it refers, and which 
will take a distinguished place among the standard litera- 
ture of what is sometimes called “sanitation.” We should 
add that the volume is adequately illustrated with some 
very useful plates and woodcuts. 








THE BATH AND WEST OF ENGLAND SOCIETY’S 
SHOW, BATH. 

Ix continuation of our notice of the exhibits at Bath, we now 
give illustrations of the 10-horse power fixed engine of Messrs. 
J. Watts and Co., to which brief a ee — — a 
It is specially designed to work at high s and for driving 
machinery liable te sudden and extreme variations of load. The 
principal dimensions are as follows:—Cylinder, 10in. diameter ; 
length of stroke, 20in.; steam ports, fin. wide by 7in. long ; 
exhaust port, 2in. wide by 7in. long; slide blocks of cast iron, 
Yin. long by 3in. wide. The bottom slide bars have a well at 
each end, and the two sides are carried up jin. above the level 
of the bar to retain the oil. The connecting rod is 5ft. in length 
between centres, the large end is solid, the back half of the brass 
being set up by a wedge block, held in position by two screws. 
The crank shaft is of wrought iron, with a journal 4$in. diameter 
by 6in. in length. The crank pin is of steel, 3in. diameter b 
34in. long. The crank disc is of cast iron, balance weigh 
and the fly-wheel, 6ft. in diameter, weighs 1 ton. It is cast 
with a split boss, hooped with wrought iron rings, a practice now 
largely adopted, as effectively preventing most of the internal 
strain to which wheels cast with whole bosses are subject. 
Almost all strain would be removed by casting such wheels with 
bosses split in three places. The cylinder is fitted with expan- 
sion valves working at the backof the main slide, these expansion 


in unloading vessels, lifting seed, earth, mortar, &., or emptying 
liquid manure tanks; or as a fork it is valuable for ane | 
straw, hay, manure, &. . This bucket apparatus was introd: 

into this country several years ago from America by Mr. T, 
Christy, of Fenchurch-street, and has since been ified by 
that gentleman, and a most useful application of it is 
now embodied in the apparatus manufactured by Messrs. 
Priestman, Messrs. Stothert and Pitt, of Bath, exhibited 
a well-made portable steam crane, with high wrought iron 


jib, and fitted to travel on 4ft. 8hin. gauge steam, the 
exhaust heating the feed-water ; and the same exhibited 


one of Messent’s concrete mixers, as now used on nearly all the 
principal harbour and other engineering works under English 
engineers. The mixing chamber is of a peculiar form, is 
mounted on a horizontal slowly-rotating shaft, and though 
there are no blades or other internal arrangements for mixing 
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| the material is so thoroughly mixed in about six revolutions that 
| Mr. J. A. Maconnochie, of the Surrey Commercial Docks, has 
| been enabled to use for dock purposes a mixture of only one- 
thirteenth of cement. A very simple arrangement is adopted to 
count the revolutions. The end of the mixer shaft is screwed, 
as shown in the above sketch, and the two set nuts B are 
fixed thereon, so as to leave six or a desired number of threads 
| beyond them and the end of the screw. The piece A is then, at 
| the commencement of the mixing of each charge, placed on the 
screw close to the set nuts, and having one or more parts of 
threads in the upper part of the hole, it follows the screw thread 
and falls off at the end of six or other set number of revolutions, 
and is caught by the brackets~cc’, the dropping of the piece 
| calling the workmen’s attention. 
| Below we give a di illustrating Mr. J. Walworth’s 
| aspirating middlings purifier, which presents the advantage of 
| simplicity. A are rollers made nearly the width of the machine, 
and placed at a short distance from each other. Over these runs 
an endless apron C, made the width of the rollers, and is driven 
by the pulley D, worked by a strap actuated by a pulley F, 
fitted on a shaft G, driven by a worm wheel H. This wheel is 
actuated by a worm I, fitted on one end of a rocking motion 
| shaft J. Above the apron C is fixed a hopper K, having a small 
opening at the bottom of the same width as the inside of the 
| hopper. Over this opening is fitted a lid working on hinges, 
| and kept closed by springs O, or by a lever and weight, by these 
) means allowing the lid to open more or less, according to the 
quantity of feed or weight of 
middlings in the hopper K. The 
middlings or fine sharps pass on 
to the travelling apron C, carry- 
ing a thin even feed the whole 
width of the apron, which, 
arriving at the end, falls on an 





REVOLUTION INDICATOR. 











inclined board P, and thence on 
to another inclined board Q, and 
exhaust passage R, and on to 
three or more inclined boards 
8, T, U, and exhaust passages 
V, W, X,and Y, through which 
a strong current of air is drawn 
by the fan or blower Z, fitted at 
the end of the apparatus, ~The 
current of air lifts the light 
particles of bran, fluff, and all 








the fine middlings, conveying 
them into chamber A’, having 
an opening B formed at the 
bottom, which delivers the 
middlings on to a silk sieve C, 
having a quick oscillating move- 
ment produced by a crank not 











shown, actuating wooden sp’ 

The pe ina eae 
E? formed at the bottom of the 
apparatus. The fan or blower 
Z draws a current of air through 
the sieve, keeping the remaining 
brown particles on the top 





WALWORTH’S MID DLINGS PURIFIER. 


valves being adjusted, as shown by the enlarged detail, by means of 
right and left-hand screws, the two cut-off valves being carried 
by flanged nuts on the latter. The same figure illustrates 
the arrangement for altering the range of expansion while the 
engine is running. It will be seen that the expansion valve 
spindle is capable of rotation, it being held to the eccentric rod 
joint by the collar head as shown. By turning the hexagonal 
nut A the valve spindle S is turned, and with it the two screws 
BB, carrying the cut-off valves E E, the amount of their move- 
ment being indicated by the pointer P, working on the screw C, 
and indicating on the scale D the range of expansion. The 
normal speed of the engine is 120 pp minute. The 
governor is Widmark’s patent, with a split ball, an arrangement 
now largely used and favourably spoken of as sensitive in its action. 
It is coupled direct to an equilibrium throttle valve fixed on the 
steam —~, It pan oe aoe the pes oe aa that the 
ine is well designed, the worki pee sone: we may 
add, the workmanship is excellent. The bottom of the bed plate 
is ed in order to increase the firmness of its bearing on the 
foundation, and to facilitate fixing. 
Messrs, Priestman Brothers, of Hull, exhibited one of their 


until they arrive at the end 

of the sieve and pass off. 
The fine white pure middlings pass through the silk 
sieve, and the fine brown soft particles fall on. to screw 
N, and are conveyed out on one side of the machine ; 
fluffy particles pass through a fan into adust chamber. On the 
top of the exhaust chamber A? is fitted an air valve. This regu- 
lates the suction, and is actuated by a movable handle. The 
heavier particles or coarse middlings arriving at the bottom of 
the exhaust passage Y, fall on to a silk sieve, working at a 
quick speed and actuated in a similar manner to the sieve C, 
pr ne the unground flour from the remaining heavier 
coleured portions, which pass off at the end of the sieve, and the 
unground flour or coarse purified middlings pass through the 
sieve into the receiving chamber E*. The purified middlings are 
carried forward by the screw J, and are either delivered through 
an opening made in the bottom of the a tus, or are mixed 
with the fine pure middlings and deliv by the screw J* into 
a suitable receiver at the end of the apparatus. The machine is 
manufactured by Messrs. Walworth and Co., Bradford, Yorkshire. 

Messrs. Stidoiph and Aggio, of Woodbridge, exhibited a v 

ree aces «sae Ochetom Se. ee 
kinds of grain. The ecreen wires are arranged in inclined steps, 
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there being a space at the foot of each vertical portion. The 
fine heavy foreign material drops between the wires, light 
material drops through the spaces, and the full size heavy grain 
passes to the bottom of the screen. There are no working parts, 
and nothing to get out of order. 

During the first two days of the show, many of the reaping 
and mowing machines were to be seen cutting rye and grass, 
Great interest was manifested in the work done by the different 
machines, the character of which was equally good with almost 
all of them, though it is probable that trial with the dynamo- 
meter would have given data which would make it easier to 
arrive at a choice. Dynamometer trials of reaping and mowing 
machines, however, have not really the value generally accredited 
to them. Almost any machine, when first brought into work, 
ho A made to run fairly easy, and much good might be done 
if Bath or Royal Agricultural Society would give a prize for 
the machine which worked easiest after coming from the second 
year’s work. This would make it n for some of the 
machines at present sold to be reconstructed so that the parts 
should be properly balanced. 

In concluding our remarks on the Bath Show, we ought to 
refer to the unsuitable character and position of the grounds on 
which the show was held. Being on a hill-side, the slope was in 
most parts seriously inconvenient to all the exhibitors of 
machinery of any weight; the road up to the grounds is so 
steep as to make more than double the usual number of horses 
necessary, and the surface soil of the showyard is of such a 
nature that an hour or two of rain renders it exceedingly soft 
and slippery. Many of the exhibitors, during the week previous 
to the show, had the greatest trouble in getting foothold for | 
their machinery or for themselves, and hundreds of visitors will 
remember slipping and rolling on the greasy surface on the third 
day of the show. The society cannot be congratulated either in 
the selection of the site for the show or in their arrangement of 
the sheds. It is very inconvenient for visitors, catalogue in 
hand, to find that on the arrival at the end of one line of sheds, 
he has to go half across the grounds to find the shed of the 
following number. The numbers should run up on one range of 
sheds and down on the adjacent range. 








ROOTS’ MINE VENTILATOR* 
By Mr. E. Hamer CaRBUTT. 

THE Roots’ blower is a rotary air-compressing machine, as dis 
tinguished from a fan which throws the air off by centrifugal 
action. In principle it is analogous to a blowing cylinder, with 
the difference, that the air is expelled constantly in one direction 
and in four distinct volumes at each revolution of the blower; but 
with a blowing cylinder the direction of the current of ‘air is 
altered at each end of the stroke. 

For a long time previous to the introduction of Roots’ blower 
into this country, it had been extensively used in America; blowers 
of a capacity of 100,000 cubic feet per minute had been constructed 
there, and one of this capacity was employed for working a 
pneumatic railway under Broadway, New York. The leading 
feature of Roots’ blower consists of two duplicate rotary pistons, 
fixed upor. se; shafts and working in a casing, which is pro- 
vided with inlet and outlet openings either at the top and bottom, 
or at the sides, according to the position in which the machine is 
arranged. The rotary pistons in revolving are maintained in their 
proper relative positions by gearing on the shafts, and they 
revolve ciosely together, but not in actual contact with each other 
or with the casing. 

As a ventilator for mines the blower is shown at page 412. 
This ventilator has been fixed at the Chilton Colliery, near Ferry- 
hill, belonging to the South Durham Coal Company, and was 
started at the beginning of this year, it having been in constant 
work up tothe present time. It consists of the two rotary pistons 
AA, which are each 25ft. diameter and 13ft. wide, and are built 
up upon steel shafts. Upon each of the shafts are keyed five cast 
iron dise plates C C, having flanges at their circumference which 
are all turned to exactly the same diameter. In each disc plate 
there are three wrought iron bars D fixed on each side of the centre, 
and reaching to the cutside of the rotary piston ; planed recesses 
are provided in the disc plates to receive the bars, which are also 
secured to the disc plates by bolts turned to fit. The outer ends 
of the bars are widened, and marked off and slotted to the radius 
of the outer circle. Angle irons bent to the radius of the outer 
circle are rivetted to the extremities of the bars, and are covered with 
}in. sheet iron plate ; the centre circles are also covered with }in. 
sheet iron plates on the turned flanges of the disc plates C C. 
The sides F F of the pistons are covered with wood, and the ends 
with sheet iron. These rotary pistons revolve in bearings fixed 
upon deep cast iron girders, which form the framework of the 
ventilator pit, and are connected together at each end of the 
ventilator by cross girders. The girders and the cast iron side 
plates above them are planed on their inside surfaces, and the 
stonework of the ventilator pit is dressed off level with the planed 
girders. The engines to drive the ventilator are a pair of 28in. 
cylinders with 4ft. stroke, and provided with adjustable cut-off 
valves. They are placed at mght angles to the ventilator, 
and are connected to it with bevel wheels 9ft. 2?in. diameter, two 
bevel wheels being fixed upon the crank shaft, each gearing into a 
bevel wheel keyed upon the end of the ventilator shafts. The 
engine beds are carried along and fixed upon a stay girder, 
securely keyed and bolted to the main girder G. The main 
girders are fixed 13ft. jin. apart, therefore the clearance 
between the rotary pistons of 13ft. and the sides of the 
ventilator pit is only jin. on each side. At each end of the 
ventilator pit, and at the bottom on each side of the inlet from the 
upceast shaft, adjustable packing blocks of timber are fixed upon 
hinged iron frames, and can be adjusted with screws and nuts; 
these blocks are set up quite close to the periphery of the rotary 
pistons within fin. The clearance between the periphery of one 
of the rotary pistons and the centre circle of the other is also the 
same, and thus in any of the ventilator the clearance for loss 
by returning of the air is not more than jin.; this will account for 
the measured quantities of air in Table II , corresponding so closely 
with the calculated pacity or disp] t, which is 5800 cubic 
feet per revolution. Between the packing blocks I I the ventilator 
pit is dug out and lined with cement; but there is considerable 
space betwen the layer of cement and the outside circle of the 
rotary pistons, and dependence is placed only upon the packing 
blocks to maintain the tightness of the pistons with the ends of 
the ventilator pit. 








The rotary pistons are equally balanced, and also the parts of the 
2 and the friction diagram, taken during experiment No. 1, | 
Table III., shows that 3°10 indicated horse-power maintained the 

ventilator and engine running at a constant speed of three revolu- 
tions per minute ; this shows that the balancing has had attention, | 
and that not much power is lost in the friction of the moving parts. | 
Chilton Colliery is a new pit raising 800 tons of coal per day, and | 
the present requirements in the way of ventilation are amply met | 
by running the, ventilator at fifteen revolutions per minute, giving } 
a calculated displacement of 87,000 cubic feet of air per minute. 
At this speed results would be obtained by using only one 
cylinder, and letting the other engine stand, as will be done in the 
case of repairs ; the two engines are only intended to be used when 
the ventilator is working up to its full maximum quantity of 
200,000 cubic feet of air per minute. The arrangement of the 
engine house and ventilator building is shown on page 112; the 

i air escapes through perforated openings in the roof, and 
. owing to the very large area of outlet from the ventilator—the 

top of the ventilator casing being left entirely open—the air that 


* Abstract of paper read before the Institution of Mechanical Engineers, 








is being exhausted from the 
here at a lower v 
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be delivered into 
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ocity than is een with other venti- 


The tabulated statements appended, Tables I., II., and III., 
contain the results of experiments made at two trials of this ven- 


tilator. 


In the anemometer measurements, Biram’s anemometer 


Fie. 1. 
AP. 3.10 


3 REVOLUT/ONS PER M/NUTE 
WATER GUAGE. NILL 

MEAN PRESSURE 3.47 lbs. 
CUT OFF.3 





Fie 2 
HP,/27.4 

18 REVOLUTIONS PER MINUTE 

SINCH WATER CUACE 

MEAN PRESSURE 23.75 


CUT OFF.3 





Fie. 3. 
P4838. 


32 REVOLUTIONS PER MINUTE 
7.J8 WATER CUACE 

MEAN PRESSURE 51-45 
OUT OFF .8 


so 


20 


so 





was employed, and the readings in Table I. are corrected by means 


of a table supplied with the instrument, which waa tes 


purpose of these 


for the 
trials. In some of the experiments the anemo- 


meter and water gauge measurements were taken simultaneously 


with indicator diagrams from both engine cylinders ; some of the 

indicator diagrams are shown in Figs. 1, 2, and 3. @ areas and 

position of upcast shaft and tunnel are shown at page 412; the 

sectional area of the tunnel is only 112 square feet at the point 

— = anemometer measurements were taken, which is much 
small, 


BRP page etoet shtnined —_ this yoitieen: - shown in 
‘able III.; and for the purpose of comparison, the min - 
ticulars are ag from the paper on mechanical ventilators 
for mines by Mr. Daniel at the meeting of the Institution, Nov., 
1875, the lowest as well as the highest results being given in the 
| ease of the Roots’ and the Cooke’s ventilators, and the highest 
| alone in the case of the others, 




















lator. $s & Es 8 

— = - Be & 

fe ; | © | 38 < 

gd #4 “8 & |38i = 

31 8 5 3s i/ab] 8 

a -E & =e lek! 5 

ft. ft. |oub. feet. in. | Pr cent. 

74928 | 4°00} 18 | 76°85 
2 101,496 | 5°00 | 18 | 64°19 
Roots Chilton 25 x 13 | 67,312 | 2°75 | 12 | 56°30 
) 118,272 | 4°12) 21 | 51°40 
- | 101,308 1°12); 26 | 64°00 
Sidi og oe a2 x Nh |{ ge.287 | 1-0 | 95, | s0-16 
7 . 88,900 3°25 1°18 
Upleatham 22 < 11h { ssoreie 1°56 | 29 | 58°F0 
Waddle .. Aberaman.. .. 86x 14| 126,:04 1°69] 44 | 47°10 
Rammell. CannockChase . 82x 4} 45,280 | 2°10 | 55 | 41°02 
Leeds Fan Morley Main 40% 19 141,584 1°80) 44 | 37°92 
Farnley Wood.. 21x 7 88,900 0°90) 53 | 50°41 
( Liverton & . | 86% 12 121,688 2°55; 51 | 48°85 
Guibal .. ¢ Hilda.. 50 x 12 116,792 2°63 | 836 | 45°8L 
Skelton .. 80 x 10 52,$44 0°59 28 | 45°¢4 
Craggs Hall 30 x 10 56,072 1°40 | 43 | 40°66 


This comparison shows that the range of Roots’ blower, when 
employed as an exheuster, is in advance of any of the previous 
mechanical ventilators; and in the writer’s opinion this would 
be a decided advantage in the case of an explosion. When the 
air doors become disarranged, the ventilation of the mine is inter- 
fered with at the moment when it would be of the greatest service, 
and this owing to the limited power of fan ventilators, which can 
only be depended upon up to about 3in. water gauge ; but in a case 
of emergency, with a Koots’ ventilator similar to the one described, 
the machine could be instantly driven at its maximum power, 
and would speedily clear the workings of the choke-damp, fire- 
damp, or after-damp. Since explosions cannot always be pre- 
vented, it is of importance that the deadly gases should be drawn 
out in the shortest possible space of time, and replaced with pure 
air; and from present experience this ventilator appears to 
well fitted to suit these requirements, 

During the discussion of this paper, reference was made to the 
Baker blower, now pretty well known in this country. It may be 
described as consisting mainly of a casing, enclosing three horizontal 
drums, the upper one carrying two blades, the same length as 
the drum, and the ends ‘of which run close to the euds of the 
casing. The lower drums have a portion of their circumference 
slotted out to admit the blades, and run at double the speed 
of the drum. These drums thus act as valves, admitting the 
air first, but preventing any appreciable Joss on the delivery side 
of the uppermost blade. The pa are connected by strong gear- 
ing ; the shafts run in long bearings, and the whole of the parts 
are of iron. A steady blast of about 14 1b. per square inch is easily 
maintained in an ordinary cupola, with less power, it is claimed, 

| than would drive a fan giving less than 1 lb. pressure. Some recent 
experiments with a cupola 37in, inside the lining, and a blower 
with 113in. delivery pipe, showed that with 7‘5-horse power 
8°102 1b. of iron were melted per pound of coal used, and 152 1b, of 
iron melted per minute. These blowers are made by the Saville- 
street Foundry Company, Sheffield. 


TaBLE L—Roots’ Mine Ventilator at Chilton Colliery, Ferryhill. Velocities of Air ia Different Portions of Area of Tunnel, 


No, of experiment 


Revolutions per minute of ventilator 


Mean velocity of air .. 


5 7 8 10 | 12 16 
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13 17 | 21 37 
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Feet p. min. Feet p. min. Feet p. min. Feet p. min. Feet p. min. Fret p. min. Feet p. min. Feet p.min. 
531 601 609 882 903 1056 1155 2185 





TABLE II.— Roots’ Mine Ventilator at Chilton Colliery, Ferryhill. 


Measured and Theoretical Deliveries of Air at Different 






























































Velocities, 
No. of experiment .. 3 4 5 7 8 10 12 | 16 
Date of experiment.. 1877. Mar. 17. | Mar. 17. | Mar. 17. Mar. 17. | Feb. 3. Feb. 3. | Mar. 17. | Feb. 3. 
Revolutions of ventilator R per min. 10°5 12 13 17 12 21 } 23 37 
Velocity of air in tunnel (Table I. V | feet per min. 531 601 669 882 998 1056 | 1155 | 2185 
Delivery { Theoretical” R x 5800 =T ..: .. lcub.ft.p.min| 60,90 69,600 75400 4 98,60 104,400 121,80 133,400 | 214,600 
of air Measuredt VX M2=M.. .. Do. 59,472 67,312 74,928 £8,784 101,696 18,272 | 129,360 | 244,720 
Ratio .. * x 100 .. | percent. 97°65 96°71 99°87 100°18 | 97°41 97°10 96°97 | 114-04 
Leakage per cent. 2°35 3°29 0°63 _ 2°59 2°90 | 8°03 _ 
The theoretical delivery is the capacity of the ventilator (5800 cubic feet) x revolutions per minute. 
. + The measured delivery is the velocity in the tunnel x 112 square feet sectional area uf tunnel. 
In Nos. 4, 5, 8, 10 the air measurements in Table I. were taken simultaneously with those of indicated horse-power given in Table IIT. 
The experiments Nos. 3, 7, 12, 16 are not carried out in Table III, the whole of the data not being obtained in those cases. 
TABLE III.—Roots’ Mine Ventilator at Chilton Colliery, Ferryhill, Useful Effect of Ventilator and Engine. 
Engine with two cylinders, 28in. diameter and 4ft. stroke. 
No of experiment oe Lac 2 4.1. 6 6 8 9 1 | n 13 14 15 
Date of experiment .. .. 1877. Mar. 16 Mar. 16.|Mar. 17. Mar. 17.| Feb. 8. | Feb. 3. Feb. 8. Feb. 8, | Feb. 3. |Mar. 17.|Mar. 17.|Mar, 17. 
Revolutions of ventilator and 
eo ame ings? os er min, 3 8 12 13 4 18 20 21 22 28 po 82 
pressure in pipes .. Ib. perin. 33 25 87 40 45 4 | 46 49 48 45 52 60 
Point of cut-off in engine .. per cent. 30 30 30 30 30 20 | 40 30 40 80 £0 80 
Delivery of air: | | 
Theoretica)..R x 5800 = T cub. ft.p.min. — 46,400 | 69,609 | 75,400 | 81,200 | 104,400 | 116,000 121,800 | 127,600 | 162,400 | 174,C00 | 185,600 
Measured (Table II.) .. M Do. nn tiie 67,812 | 74,928 ee 101.696) — |118,272) — _ - _ 
Water gauge .. .. .. W inches. | 0°00 | 1°25 2°75 4°00 4°00 5°00 | 650) 4°12 5°87 6°00 7°00 7°75 
Mean effective steam pressure : | | } 
Right ee samy af -.| Tb. perin. | 8°47 | 6°65 | 14°47 — | 17°65 | 22°80 29°80 | 28°95 | 30°95 ~ 46°40 | 51°15 
Lefteylinder .. .. ..| Do. - |-— _- 15°85 | 17°25 | 28°75 | 29°30 | 23°70] 81°25] 39°85 oo a 
LH.P. from diagrams : | | | | | } | 
Right cylinder .. .. ..| H.-P. fee — | 73°68 | 122°39 | 177°70 | 149°90 | 208°:0 a — a 
Left cylinder Do. a. | -_ — | 72°01 127740 | 174°70 | 148°40 | 205°0)| — —_ _ 
Mean .. . LH.P. } 8°10 | 15°60 | 51°79 | 61-44 | 72°84 | 124°85  176°20 | 149°15 | 204-00 | 332°70 | 415°00 | 488-00 
Effective H.-P. : } | 
TXB X52 _ | ins tides ‘ al 9° ‘ d ; . 
Theoretcl _—_——_ = Et H.-P. | 9°14 | 30°16 | 47°52 51°18 82°25 118°81 | 79°17 | 118°12 | 153°54 | 191°92 | 226°65 
Jd,vuU } } Pa } 
Measured MX™X52_pm| pup. | — |oo16 | 47-22 | — | sor} — | wes] — | — | — | — 
33,000 
= 
Useful effect. Ventilator and | 
engine: FE 
3 | 
Theoretical od x 100 per cent, & 58°96 | 58°28 | 77°84 | 70°26 | 65°90 | 67°42 | 53°09 | 57°90 | 46°14 | 46°24) 46°24 
& 
Measured = x 100 per cent. | — | 56°30 | 76°85 | — | 64°19 — 61°40) = - - - 
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MACHINE FOR FORGING SOREW THREADS. 


F1C.2. 





SECTIONAL 








We recently had occasion to refer to the useful little forges 
for heating bolts, rivets and small articles, manufactured by 
Bouchacourt and Delille of Fourchambault (Niévre). We now 
illustrate on the present page a machine manufactured and 
used by the same firm for forging screw threads on rods and 
screws, a specimen of the latter of which is illustrated by the above 
sketch. As forgings, the threads are beautifully clean, and for 
the general work of coach screws much stronger than the cut 
threads. On the right hand a perspective view of the machine is 
given, and a vertical section of it is shown above. In the latter 
figure a, b, are the screw dies. The rod or bolt to be threaded | 
is placed upon the lower die b, and fed forward whilst screwing | 
it. The upper die is mounted on a slide c, which is actuated in 
the downward direction by an eccentric e on the main shaft and | 
the toggle bar d, the upward motion being obtained by an | 
internal spiral spring 7. The lower die b is carried in a slide g, 
and is adjusted at the proper distance from the upper die by 
means of wedge h and the inclined plate i beneath slide g. The 
wedge h is operated by a pedal /, and secured in its highest posi- 
tion by a bolt j received in a mortise made in the plate i, the 
bolt being operated by a pedal m. In order to release the 
wedge and return it to its lowest position the bolt is raised by 
pressing down the pedal m, whereupon the wedge is free to be | 
returned by the counterweights kin connection with pedal J; | 
slide g carrying the lower die then descends by its own gravity 
and so separates the two dies sufficiently to allow of the 
removal of the screw bolt or rod therefrom. To compensate 
for the wear of the dies, and admit of their adjustment, another 
wedge 0, with screw adjustment, is disposed below the inclined 
plate i. It is not, of course, pretended that there is anything 
new in forging screw threads, but the machine here described 
gives an idea of the best machinery now in use in France for 
that work, and we must admit that the samples of screws forged 
by them and sent us, leave nothing to be desired, 








IMPROVED UP-ENDING TONGS.,* 
By JEREMIAH HEAD, M.I.C.E, 

A SINGLE shingler furnished with a light pair of tongs can easily 
manipulate under a hammer puddled balls weighing 2} cwt. A pair 
of shinglers assisting one another can with equal deal with 
balls up to5 cwt. But modern rotary furnaces are capable of pro- 
ducing as much as 20 cwt. per heat, which must be dealt with in 
one mass. There ap to be no way of expelling the cinder 

m crude wrought iron and of consolidating it more effectual 
than the old process of shingling. But this becomes extremely diffi- 
cult with hts greater than those mentioned, unless means be 
devised for assisting the men with power, and admitting of their 
working at a reasonable distance from the heated mass, The 
Simioale® of mechanism will, it is hoped, afford a solution of the 
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When the oval-shaped ball is tipped from the bogie upon the 
anvil, it is first necessary to give it the form of a parallelopiped. 
This is intended to be done by three men acting with suspended 
hooks, and turning the piece over a quarter of a revolution after 
each blow of the hammer. e bloom is prevented from escaping 
sideways by a roller skirting one side of the anvil, and just clear 
of the hammer-head when it falls. Thus far the operation is a 


| simple one, and such as may be seen at many forges. But the 


effect of the repeated side blows is not only toconsolidate and give 


FIC.S 






SECTION A.A. 





versal joints, and with the latter by a nearly horizontal sling 
chain. Their effect is to give a self-gripping action to the main 
tongs, the amount of the grip being exactly proportionate to the 
weight to be lifted. In up-ending the niece, two men stand, as 
shown in the drawing, at the end of the tongs. Each man takes 
hold of one of the handles with one hand, and of a cross-bar. with 
the othr. The object of the cross-bar is partly to afford a fulcrum 
to act against in opening the tongs—for Re need not concern him- 
self about closing them—and partly to give a better purchase in 














QQ 


square section to the bloom, but to elongate it. To prevent it from 
becoming unmanageable in this rey and to flatten the ends, 
p-end i 


it now becomes necessary to u t, and for this purpose the 
tp tongs are brought into by aaa ag Their construction 
be readily unde from the drawing. They are suspended 


by a chain ing over a toa steam winch on the 
hammer atten and La se the hammer driver. At the 








* Cleveland Institution of Engineers. 
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SECTION ON 8.8 
Fic. § 


ion between the tongs and chain is a 
vahaidlary tugs eutineted with the former by uni- | brough, and seems to answer its parpose well. 





‘bearing down, The winch really does the whole of the vrork of 
lifting and of gr . The points of the tongs are formed of 
conical centre pieces of soft steel, which can be readily changed, 
according to the size of the blooms under treatment, or when worn 
out, In this way blooms of great weight can be side-hammered, 
u led, and put upon the bogie with a minimum amount of 

ur and of to heat. The whole apparatus hes been 
fitted up at Messrs, Fox, Head, and Co,’s ironworks at Middles 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
June 8th. 
(Before the Master of the Rous.) 
IN THE MATTER OF THE TRADE MARKS REGISTRATION ACT. 
Mr. F. C. J. Mita moved -~ Seale of the Walkden Aérated 
Water C y forad he Registrar of Trade Marks to 
register in the name of the ‘applicants a device of a cock over a 
circle, as their trade mark for mineral waters. The case was . 
some interest as being the first in which the special point had bee: 
raised as to the amount of resemblance could be pereatited 
between a “‘new mark,” that is, one not used before the 13th of 
August, 1875, and a mark used before that ae and already on 
the The learned counsel stated 


er EL 


ina py eee MS Cockeroft himself did not consider it an 
peg ga of his rights, and had given written permission for it 


The Seen ane eens —_ Mr. Rigby, appeared for 
sagen dye =< that not to be aware 





Thompson's 
mentioned it in the co which 
client and that officer. i 
upon the prior so mg of 
cide tie Thompson's mark came upon him i 
The MasTsk OFTHE Rots said that he had 4 ot eh struck 


ts but to eet a third 
equally ne device. 
the Registrar ¢ at Mr. Thompson 
istering of their trade mark they 


trade marks for mineral waters, and no 


for that article, as the Lord + sr lle of opinion that the 
number of times which the same device or em) ~— a be 
Fegaterod asa trade mark forthe sume article o fo —— — 


ing to the same class of goods as defined 
of distinctiveness, in no case to e nag 
In the result the matter was ordered to stand over for a fort- 








night in order to allow time for the icant to obtain the consent 

of Mr. Ihompson. His lordship no order as to costs, 
LIVERPOOL ENGINEERING SocteTy.—On the evening of the 6th 

inst., this society h i 


Geriting the land areas occupi 
from Bidder’s tables. After describing a method of cr 
ie teo edidenh of compartto lagen tn cuttings Nie 3 
into the subject of com in cuttings, Mr. 
st the apt of omponte oes i ating, te Haley el 
taking out quantities in side lying ground. 

THE ae o Be or Nava Encivgers.—The Admiralty have at 
a Sa , dated June 4th, in accordance with the 

in Council of, i 
position 


of 2 
remain as at present, but full pay to be increased from 
£1 5s. to £1 12s. a day, half-pay from 16s. to 18s. a day, and 
maximum retired pay from to £500 a year. All confirmed 
junior service from the age Sey So ee 
cenaplien ¢dheiamte giver tn, Gules SOs Ct ae 
1870. tag tg bboy mane to be increased from five to 
seven. pay to be increased from £1 5s. to £1 8s. a day. 
Half-pay to be i from 16s. to 17s. a day, and all confirmed 


junior service from the 
ing to the Order in 

neers: Number to be increased from 170 to 220. Their full pay to 
be increased according to the following scale :—Under five years’ 
service, including junior service allowed, from i2s. to 13s, a day; 
under ei years’ service, from 13s. to 14s. a day; under eleven, 
14s, to 15s.; under fourteen, 15s. to 16s.; under seventeen, 16s. to 
17s.; under twenty, 17s. to 18s.; above twenty, 18s. to 19s.; and 
for each additional year of service, ls. a day more until the 
maximum of £1 2s. is reached. Half. 


engineer from 9s. to 10s. a day, and after six years 
engineer from 10s. to lis. aday. The senior engineer in ships 
with engines of 3000 indicated horse-power and upwards to have 
an additional 1s. a day. Half-pay to be increased by 6d. a day 
after three years To be retired at the age of 45, or at 


pay, "83 
for posuntion, for each year’s amie on full pay, 
for each year’s service on half.pay, £3 5s.; maximum to be 
Assistant engineers : Bice swan ranks of first and tel wv 
assistant engineers to be merged and styled assistant 
neers. After four years’ service to be allowed to, pass for, the 
rank of engineer, and after five years’ Ser ene your’ sateion 
for promotion. Full pay to be increased after one year’s 
from 6s. to 7s. 6d. a day; and half-pay under three 
service, from 3s. 6d. to 4s. a day; over three years’ —— 
be 4s. 6d. a day. To be retired at the age of forty, and at any 
if they have not served for five years, or have been ~— 
be 3 retired 
be 
to 


shite 
tee 
E 
2a 
ib 


1 
: 


according to i 
seniority of the chief engineer to date from attaining 
seniority in that rank. Chief engineers of less than 
seniority tu rank with but after leutenants of over ws i 
seniority. _—- over eight years’ seniority with but 
lieutenants of than eight — seniority. Engineers = 


LF 


age 


err 


from 3s. a day to 7s. a da i 
in 


PassaGr OF THE Suez CANAL By Deep Draveut IRoNCLADS.— 
Mr. Latimer Clark, C.E., read a on the 11th instant, before 
the Royal United Service Insti natitution ‘On the employment of 
Clark and Standfield’s Floating Docks at naval stations, and the 
means afford of transporting heavy Ironclads through the 
Suez >” Mr. Denald Currie in the chair. Mr. Scott 
Russell, Captain J. C. R. Colomb, R.M.A., Mr. Rennie and other 
well-known gentlemen took part in tke discussion which followed, 
and which was - rolonged to an unusually late hour, the subject 
being one of both pressing importance and great interest, the paper 
containing many startling facts which it would be well to calmly 
consider in time of peace to prevent ourselves being found unpre- 
pared in time of war. The real economy of providing in time and 
at our leisure the necessary means of repair to our complicated 
fighting vessels at our distant valuable ts was forcibly pointed 
out, and indeed there can be no doubt that few are really aware of 
the ‘helpless state into which our naval forces at long distances 
from home could be speedily thrown for want of a few coaling 
stations, cheap and portable docks, and the necessary telegraphic 
connections. The transport of our heavy ironclads through the 
Suez Canal has always been considered a sheer impossibility, but 
these floating docks provided with air cushion tlockinas: acting 
somewhat similarly to the well-known Russian air camels, promise 
to efficiently overcome the difficulties presented by the problem ; 
it seems probable that in time of war the practical value of our 
most ‘om ships would by these means be enormously in- 


THE RoraL Society.—The following gentlemen were elected 
Fellows of the Royal Society on the 7th inst :—Professor og 
, Jacksonian Professor of Natural Philosophy at Camb 
proposed f ‘or election in consideration of his + yo wo! 
Joseph Fayrer, K.C.S.1., hon. physician to the Queen, Presi. 
dent of the Indian Medical "Board, late President of the Asiatic 
of Bengal; Rev. N. M Ferrers, Fellow and Tutor of 
Gonville and Caius College, Cambridge, Senior Wrangler in 1851, 
distinguished for his mathematical works and papers ; Thomas 
M.D., Examiner in Materia Medica in the Univer- 
distinguished for his researches on the physio- 


logical —. = drugs; Brian Haughton Hodgson, Resident 
So A ul, distinguished by his writings on the 
aeae of Nepaul and Thibet ; John Wesley Judd, 


—-, er Geology at the Royal School of ‘Mines, distinguished 
researches and writings on the Jurassic, Neocomian, and 
Wealden formations, and his papers on volcanoes ; W. Carmichael 
McIntosh, M.D. (Edinburgh), distinguished by his researches on 
the annelida ; Robert McLachlan, distin; ed as an entomo- 
logist ; John William Mallet, Ph.D., Professor of Chemistry and 
is at the University of Virginia, distinguished as a chemical 
ysical experimenter, the first who succeeded in fusing into 
id mass metallic arsenic under pressure of its own vapour ; 
Seon B. Medlicott, Superintendent of the Geological Survey 
of India; Henry Nottidge Moseley, Fellow of Exeter College, 
Radcliffe Travelling Fellow, and one of the civilian staff 
of her Majesty's ship Challenger ; Osborne Reynolds, Pro- 
fessor of Engineering, Owens’ College, Manchester; William 
Roberts, M.D., Physician to the Manchester Infirmary, distin- 
guished for his researches in histol , physiology, and pathologi- 
cal chemistry; Professor James homson, Professor of Civil 
a ee and Applied Mechanics, oe ata ; Dr. William Turner, 
Anatomy, University of Edinburgh. The arrangements 
connected with the election of new Fellows into the society are 
these :—The recommendation of candidates must be sent in not 
later than the first Thursday in March of each year. In the first 
week of April a printed list of ali the candidates is sent to each 
Fellow, the list giving a reprint of each recommendation with the 
names of On the first Thursday in May the Council 
select fifteen names which are “‘ recommended” for election. On 
the first eet in June the election by the votes of the Fellows 
is made. The tifteen gentlemen recently elected were those re- 
commended by the Council. 


Sup MopELs.—On Friday the result of the com’ 
— offered by the Worshi; ipful Company of 
made known at Fishmongers’ Hall. In the first class of steam- 
ships, which com steamers of the class, the first 
prize, antiiing ¢ of a gold medal, freedom of the company, and 
a was awarded to Mr. George Colby Senew, Tron- 
works and Company, Blackwall, for a whole model 
of an iron screw steamer for the China poo 4417 tons B.M. 
and 600 nominal horse-power. The second 
silver medal, freedom of the company, and 5s., to Mr. John 
Mutch, assistant marine superintendent, General Steam Naviga- 
tion Company, for a half model of a steamer adapted for 
goods faa 400R eng for service between England and Aus- 
length over all, 42ft. breadth, 36ft. depth, 
power, 6200 tons displacement, to run the distance 
in in forty-two days, without coaling en route. The third prize, con- 
sisting of pay Ja ey of the company and honourable mention, 
has been won og Messrs. J. and G. Thomson, Clyde Bank Foundry, 
Glasgow, for a half model of a passenger and cargo steamer for the 
Atlantic trade. The competitors in this class sraen caheg sree tage wg 
In class 2, screw steamers for cargo only, of about 1500 tons gross, 
there are ten competitors. The first prize, consisting of a gold 
medal, freedom of the company, and £26 5s., has been won b 
Mr. Henry Claughton, naval architect, South ‘Shields, for a half 
model of a screw steamer for cargo only, about 1500 tons, 265ft. 
ye 33ft. 2in. breadth, and 23ft. Gin. depth. The second prize 
has been won by Messrs. Short Brothers, iron ey 3 of 
Sunderland. The “prizes are unawarded in class 
prizes are awarded in class 4.” In class 3 there were eleven, and i in 
class 4, three competitors. Two prizes have been offered for models 
of he ships of 1200 and 700 tons register. There were 30 com- 
petitors. The first prize, consisting of gold medal, freedom of the 
company, and £26 5s., was awarded by the judge to J. Mac 
jun., of Dumbarton, for a half model of s sailin ship, of 975 tons, 
the model of the Coriolanus, built by Messrs. Macmillan and Sons, 
for Messrs. John Patton, jun., and Co., of London ; the Coriola- 
nus is said to have made the fastest passage to Calcutta on record. 
The second prize of a silver medal was awarded to Mr. C. H. Jor- 
dan, 21, Circus-street, Greenwich. The following are highly 
commended :—Messrs, J. and G. Thomson, of Glasgow; Mr. 
Henry Claughton, of South Shields; and Mr. T. R. wald, of 
Southampton. Section C was devoted to achts, in two classes. 
In class 1 two prizes were offered for models of schooner yachts of 
100 tons and upwards. There were twenty-one competitors, and 
the first prize, consisting of a silver medal and £21, offered by 
A. B. Cooke, a member of the Court of —. of the 
Shi —, Com: any, was awarded to Mr, M. Ratsey, of 
West Cowes, second prize of £10 10s., ‘offered by Sir 
John Bennett, red taken by Mr. Frederick "Curtis, of Gos- 
port, and Mr, James Ash, of Bow, and Mr. John Hervey, 
of Wivenhoe, were highly commended. In class 2, cutters of 
20 tons and upwards, there were twelve competitors. The prize, 
consisting of a silver medal and £10 10s., was given to Mr. G. 
ow yacht builder, of West Cowes; and Mr. Frederick Curtis, 
if Gosport, was highly commended. For the prize for fishin 
smashes team 80 to 0 Gene buibies ten competed, and the prize o 
a silver medal and £26 5s. offered by the fishmongers’ Company 
was awarded to Mr. T. T. Trew, of Barking, Mr. Hutton, of 
G , being highly jcommended. For a model of a pore am | 
C. Mackrow, of Blackwall, is award: 


Heme y whic There w ther competi- 
tors. None of models full the conditions attached to the 
weg eh river tugs, and the prize has therefore not been 


ition for the 
ipwrights was 


were offered for models of barges.. The com- 
Rie Ee 


Me tentides, Mr, J, Taylor, of 


Sererwiden tae te eunied The 
ob ing company, mgt Re 
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659. Imp ts in the of Screw Spikes, and in machinery 
or ——— connected therewith, William Fildes, Stockport, Lanca- 


shire. —17th February, mp 

794. e of Umpretia CiLorus or Cover- 
rnas, Edward Briggs, Briggella Mills, near Bradford, Yorkshire.—27¢/, 
February, 1877. 

1100. Improvements in Sream Cookie Apraratus, Gerard Wenzeslaus 
von Nawrocki, erg, avon Ba London.—A communication from J ohann 
Andreas Kumberg, en Baden, Germany —19th March, 1877. 

1294. Imp) y for Cieansine and HULLING Grain 
or Srep, Gerard db von Nawrocki, Chancery-lane, London.— 
A communication from Carl Friedrich Heinrich- -Ludwig Fehrmann, 
Potsdam, Germany. —3rd April, 1877. 

1320. Certain improvements in constructing, adapting, and applying 

Dress Fasteners to various parts of dress for ladies’ or tlemen’s 

use, John Wall, Birmingham, and James Newman, Small Heath, near 
irmingham.—5th April, 1877. 

1618. Improvements in CoycenrratTino Sutpavuric Acrip, and in the 
apparatus used therefor, Frederick William Kalbfleisch, Strand, Lon- 
don. 25th April, 1877. 

1630, A new or improved apparatus for Suspenpinc Ropes, and for 
corsegand supporting weights gi lily, Henry Danbeney Brand- 

— o 1—A communication from John Eugvne Barlow, Sing- 





fant 





rw 











, New York, U.8. 
1654 , Lemprovementa in Brick and Coa, Pressinc Macntyes, Thomas 
Ro’ Windsor-gardeus, Harrow-road, Paddington, London. —2vth 


April, 
1671, An improved adjustable Fotp1ne Sroot applicable as a walking-stick 
and umbrella and rug carrier, Michael Burke, Liverpool.—30¢h April, 


1877. 

1789. I its in the of Horse Natxs, and in Ta oni 
tus employed therein, John Albert Huggett, Ferndale-road, Cla 
Surrey.—8th May, 1877. 

1799. Improvements in Presses for pressing hides, cloth bags, piece 
goods, or other articles, George Miller, Austin Friars, London.—A com- 
munication from Henry Benjamin’ Harrison and Charles Edward 
Stewart, Calcutta, India. 


fanty 





1802. Im ee in Pen-HoLpers and appliances connected there- 
with, Burch, Adswood-grove, Stockport, Cheshire, 
— Im — means or apparatus for WaTER-sUPPLY purposes, whereby 


prevented and regulation effected, Henry Howe, Great Char- 

loteostrent, Blackfriars-road, Londop, and Robert Russell, Rusholme, 
Manchester.—9th May, 1877. 

1823. Improved apparatus for CLosinc, LockrNo, and Untockine the 
Doors of Ramway and other CarriaGes, Joseph illiam Hoddinott 
Bugler Chubb, New Cavendish-street, London, and Sena Henry Still, 
Brighton. —10th May, 1877. 

1835. Improved combinations of materials for the manufacture of Gases 
for extinguishing fire, for purifying noxious air, gas, or vapour, also for 
PREsERViNG Foop and other substances, and in apparatus to be used in 
part therewith, Leopold Loewenthal, Saint Peter's Park, Middlesex. 

1837. Improvements in Lusricarors, James Hunt and "Thomas Evans 
Mitton, Birmingham. 

1844. ted with Bossixs for Savrries of Sewinc 
MACHINES, and with spools of bottom threads of machines having no 
shu Thomas James Rickwood, Landor-road, Clapham, Surrey.— 
11th May, 1877. 

1847. Improvements in Hotpers for Currine-roots, Thomas Sagar and 

Benjamin Sagar, Burnley, Lancashire, 

1852. ts in hinery for the Reoistration of the Number 
of Persons Entrerine or Leavinc OmNipvuses, tram cars, other vehicles, 
or theatres, public or other buildings, gardens, or other places, John 
Calvert, Great Jackson- street, Hulme, Manchester. 

in and « d with Screw Prore.iers, Alexan- 

= Carnegie Kirk and Edmund Hunt, Glasgow, Lanarkshire, N.B.— 
12th May, 1877. 

oo qyareeeang in Looms for Weavine, John Hall, Preston, Lanca- 











1886. An improved Inpicatine and Reogisterine Arparatos, chiefly de- 
dened for preventing and detecting fraud or mistakes by omnibus 
and tramway conductors and for similar purposes, William Robert 
Lake, London. — A communication from 
Hamilton Ela Towle, New Y ork, U.S. 
1887. Improvements ‘in Lamp Burners, Edward Thomas Hughes, 
—-A communication from the Benedict and 
Manufacturing me Waterbury, Connecticut, U.8.— 


lath ba 1877. 
1. I apmc Apraratus, Benjamin Joseph 
The wll Heckuey, London 
1892. Improvements in Cieantno Tin or TeRNe-PLAtES and in the ma- 
chinery, tus, or means to be employed therein, James Jenkins, 








Improvements in the construction of Wasiino Macuines, James 
Day blots Yon Works, Radford, and Oswald Barnsdale, 
ge re ts in Goosnes and attingies overshoes, Beniamino Basevi, 

1900. An improved process of Scourtnc and Prriryinc VeorTaBLe and 
Anmat Fisres and Fasrics, Adolph Alexandre Plantrou, jun., Boule- 
vard de Stras' , Paris. 

1902. A new method of CLariryinc SuGAR Juice, William Lloyd Wise, 
Chandos-chambers, Adelphi, London.—A communication from Fried- 
rich Loewig, Goldschmieden, near Deutschlissa, Silesia, and Gustav 
Loewig, Dresden, Saxony.—15th May, 1877. 

= Improvements in Street and other Gvuiueys and in means and 

eka Lew to free the same from substances which tend to choke them, 
Lewis Dowling, Sheffield. 


Iii 





in y for Curtinec and Repvucrine Stone and 
"tla “am Robert Young and Thomas Thomson, Glasgow, Lan- 


1910. Improvenents in the methoi of and apparatus for Oprarsine or 
Propvucine Ecectric Liont, Frederick William Heinke, Twickenham, 
Middlesex. 

1912. Saewnente in Screw Wrencres and in attachments thereto, 
Alfred Vincent Newton, Chancery-lane, London.—A communication 
from Benjamin Lindley Walker, Sing-Sing, New York, U.S. 

1914 Improvements in Stoppers for Borries and other hollow articles, 
Nathan Thompson, Southampton-buildings, London. 

1916. Improvements in Errervescinc Beveraces and in rg = for 
supplying the same, Thomas Henry Larmuth, Victoria Works, High- 

street, Tunbridge Wells, Kent. 

1918. Improvements in the construction of VaLv&s, James Cort, Trafal- 
gar-road, Old Kent-road, Surrey.— 16th May, 1877. 

1920. ese in Pg ye teas Fae Fo apparatus 
employed therefor, of which are yom Ay er purposes, 
John Whiteley, med Gress atrect, Rochdale Lan 4 7 

1922. Improvements in apparatus for oe Tea —_ granular sub- 
stances, W eee Clare Hall, Raheny, Dublin. 

1924. Im hinery for making the patent Rairway Key 
for securing so ob rails to the chairs, James Sample, William 

Maddison Ward, and Henry Debord Ward, Blyth, Northumberland. 

1925. Pitts, beod ved means of and apparatus for Storrerino Borries, John 

, Yorkshire. 


1986 An improved machine for Currine Corks, Arthur Robert, Rue du 
Delta, P: 





1928. New or = ay gearing or mechanism for Actuatine Puncutne 
MACHINEs, presses, Ii a and for steering vessels and for other 
like purposes, Benjamin William Rogers, Stourport, Worcestershire. 

1930. Improvements in Stzam Genexators, George Heywood, Radcliffe, 
Lan ire, and Thomas Hacking, Newton, Cheshire. 

1933. Improvements in Lamps, Alexander Melville Clark, Chancery-lane, 
London.~ -A communication from Nicholas Linden Rigby, Owen cis 
Boyle, and John Dunstan Pryor, Winfield, Cowley, Kansas, U.S. 

1934. Improvements in machinery for manufacturing ARTICLES with 
ANGULAR Epces from plastic materials, John Snape, Aberaman, Aber- 
dare, Glamorganshire. 

1935. Certain improvements in the manufacture of Iron and Steet, and 
= tee Bd employed therefor, John Hollway, Jeffrey-square, Lon- 


Improvements in Torprpors, George Beeforth Newton, Kingston- 
upon- 


1938. Improvements in Puorocraruic Lenses, Frederick von Voigtlinder, 
Brunswick, Germany. 
ae _ =A pony in oe CARRYING and LOWERING 0 Boats, 
6 aiso for lowerin, rr) oes, Hen: Ross, Ch 
q aie Adelphi, London — 17th May, aor” 
1942. Improved mode of and apparatus for ladies Supportino, and 
DispLayinc UmBre.as, sticks, and other articles in shop windows and 
places, Felix Mcllvenna, William Couchman ig, an 
ee 5 p 
mprovements ‘or SPINNING, er, 
a ttm machinery , George Dyer, Belfast, 
1946. oe ty meg in Rotary Enotes and Pumps, Thomas Bruce, 
Shotley Bridge, Durham, and John Robb, Ex th-atreet, St 


on. 

1948. An improved machine or ay tus bod Ratsive or Diaoine up and 

CoLLectine Potators, Hunter Henry M Stay London.— 
unication from Sevrin, I 








PSS» 
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1950. Im nts in means and seplatoanete for VentiLatine Hats, 
caps, aed other head-gear, and apparatus employ: 
connection therewith, Thomas Atkins, Fowis-entans, Westbourne Park, 


Lond 

1951. tus for Reoutatin the Daavr of Furnaces 
and for Pacuune pode Samuel Nightingale, jun., Great Yarmouth, 
Norfolk. 

bas . Inport in Wasuina Macuines, William Peel and John 

wn, Birstal, Leeds, Yorkshire. 

1 ons proved apparatus for Ratsina or Forcinc Water, air, or other 
liquids oF or fluids, Richard Russell Gubbins, Upper Thames-street, Lon- 

1088. 3 im 
AcID, 


rovements in the method of Usina and Propuctxe Nitric 
 homere rnard Charles Molloy, Temple, and John Davis Warren, South 
Big =. London. 

959. Improvements in the construction and arrangement of CovrLincs 
eo Raitway Carriaces, Edmund Edwards, Southampton-buildings, 
London.—A communication from Ezra Miller, New York, U.S. 

1960. An improved Sarery Pix, Anthon ae mr re ey Den- 
mark.—A communication from Thorson Petersen and Holger Petersen, 
Copenhagen, Denmark.—18¢h May, 1877. 

1964. An improved implement or apparatus to be used in ReMovING or 
Srriprine CHARLOCK and other weeds out of — na Voor, Philleigh iene 
injureng Veoeaid corn, William Hodge Ferris, Ardevora Veor, Philleigh. 


Corn 

1966. Improvements in a; cuperctee for Conpensino the Steam of steam 
engines, William Eli Su Heaton Norris, Lancashire 

1968. improvements in the TrEaTMENT of Maize and other grain, for the 
manufacture of various useful products, Alexander Melville Clark, 
Chancery-lane, London. —~ A communication from Louis Chiozza, 
Paris. 





1970. Improvements in machinery and apparatus for Propucina Fiurep 
Pessuaen upon the Net or Lace made in double locker lace 


Sot, Maceinieey and oe & for Courtine Neepiss, gill and 
eee ee, Haron Aydon, athe, aio aplable the ar 


ere improvements in Propucine Devices and Desians in Woop, 
James Kelly, Gray’s-inn-road, 
2044, w aepen Jonep f in Rorary Steam Exons, Willem Hubertus Javobs 
and Andreas Jacobus Jacobs, Haarlem, Netherlands. 
2046. Imp in RoLver-Buinp Forniture, Charles de Quillfeldt, 


2048, foperovenuents in Castors for furniture, William Aaron Geering, 
2049, "Teaprovements in 1 machinery for for! Spiitrine Skins and leather, Joseph 
Safford, & London. 


2050, Improvements in machinery or pene for GrinpinG and PuL- 
VERISING MIDDLINGs, wheat, and other grain, John Smith, Carshalton, 
Surrey, avd William Bleckley Dell and John Fyfe Stewart, London’— 
25th May, 1877. 

2052. A new or improved Fornitore Potisu, the same being applicable 
for of drawers, and other recep- 
ae aire as carpets, curtains, and other avalogous fittings from 
7 by insects, James Richardson Carruthers, Glasgow, Lanarkshire, 


2054. ~. rovements in Rock-pritts, part of which eS are 

pee lh le to other drilling apparatus, Philip John Le Gros, Queen- 

2055. “_ serps copays ades. fi tro d regula- 
mprovements in Vatves an cepeneins Oot: oom an 

ting Sucre of water and soavending waste, J omy ig Glasgow, 


2056, I its in and ted with Lavatoniss, baths, cisterns, 
water-closets, and other a) tus for the use of water, John Shanks, 
at's rhead, Renfrewshire, 

















Squire Whitehurst, rae f 

1972. An improved method for | nae ga ANATOMICAL PREPARATIONS, 
Pietro Toninetti, Hambu Germany. 

1974. An im me! of PRESERVING MILK, cream, and butter, 
Pietro Toninetti, Hamburgh, Germany. 

1978. Improvements in an: connected yeith Cieayers for combing ma- 
anes, especially applicable to square motion combs, Alexander 
Browne, 8 ra communication from 
fuomen Overend and Thomas Firth, Amien ce. 

1980, Improvements in the method of and in apparatus for MouLDING 
and Dayino Bricks, tiles, and similar es, and for preparing clay 
to be employed in the formation of bricks, tiles, and other articles, 

William Carter Stafford Percy, Manchester, and Frederick Henry 
Oclee, Salford Lancashire. 

1982. A new or improved method of and gg tr eh for Derecatine and 
a Sewacr, Joseph Fenton, _ ape 

1984. in the Etastic Banps to be used as 

rs, _brace straps, belts, and py like — William Robert 

London. — A communication from 
Frank Armstrong, Bridge rt, Connecticut, U.8. och May, 1877. 

1988. Improvements in the tarde Way of tramways and railways, 

William Edward Gedge. W: 


n-street, Strand, London.—A com- 
munication from Georges Broca, iy = 


1989. A children’s Setr-prore.tinc Horse, William Edward Gedge, 
Wellington-street, Strand, London.—A communication from John 
Nolan, Boston, Massachusetts, U.S 

1990. Improvements in Lamps for baceios § explosive oil, William Robert 
Lake, Lon — A communication from 
John’ Henry Lewars, Philadelphia, poeta A U. ~ —21st May, 1877. 

1992. An improvement in Pu.vryvs for machine belts, Charles Toope, 

ogy nae -lane, London. 

1993. hi or a tus for haar mca Bahn and 

other GEARING, John ms ih anid Jos . py 

1994. Improvements in ee apparatus for ae Lindsey iNISH- 
ino Woven Fasrics, Will alton Urquhart and Joseph 
Dundee, ‘arshire, b 

1995. Improvements in the manufacture of FraTaen mes ge Frederic 
a Rue de Bondy, Paris 

1996. A new 
Jablochkoft Boul 

1999. Improvements in machines for NAILIXG, toa in the process of manu- 
facturing Boors and Sxogs, William .Morgan-Brown, Southam - 
buildings, London.—A communication from Lyman Reed 
Boston, setts, 

















of | bmg seme os and Div aed ELEcTRIC-LIGHT, Paul 





2000. Improvements in Sewinc Macatnes, Hunter Henry Murdoch, 
7 ene London.—A communication from Louis Dryfoos, New York, 


2001. TE in Stamps for postage, revenue, and other like pur- 
poses, William Robert Lake, buildi pple mt saa 
communication from James Sangster, Robert Dunbar, George H. Dun- 
bar, Buffalo, New York, U.S 

2002. "Improved be meee for Lusricatina Wueris and pulleys which 
turn upon or independently of their shafts or axles, and for other like 

William Robert Lake, Southamp , London.—A 
sank Eo Sequetinass i Conapmeenti tan, porcelain, and 

2 n improvement in ORNAMENTING CHINA, 
similar surfaces, Alexander Melville Clar! f 
communication from Samuel Mortimer A 
May, 1877. 








» New York, U, 8.—22nd 


2004. Improvements in Steam and other Boiers, and 4 mechanical 
apparatus, Comme Sinclair, Leith, Midlothian, N. 

2005. An improved method of and apparatus for Removino, | EA 

dangerous or destructive objects 


Destroyinc Torpepors and other jects 
in . rivers, channels, and other ‘osem, which invention 
part] Applicable to D teateat apparatus, Charles Sholl, Cranworth- 
street, 

2006. Improvements jin the construction a Sream Tramway Cars and 
other vehicles, and in boilers and engines for the same, Andrew Nicol 

si tapeonaene is Ves Hat, PONG bark en Hope, 

mprovements in Vermin ic Edw, Bet 
Victoria-re road, Eltham, Kent. 

2011. Improvements in Spiints to be used in the treatment of fractured 
enlarged, or dislocated joints or limbs, or deformed joints or limbs, or 
in the treatment of varicose veins or any disease where a surgical 
splint may be desirable, Frederick John Cheesbrough, Water-street, 
Team .—A communication from David Ahl, Newville, Pennsylvania, 


2012. Improvements in Rapiat Drititinc Macuryes, William Asquith, 
Halifax, Yorkshire. 

2013, sranareniiate in Steam Enoives and in pistons for the same, and 

other engines, W Rowen, York-street, Belfast 

2016. An Sete CovERING fe wet ae, the radiation or transmis- 
sion of heat, Charles Too; — London, 

2017. Improvements in the  Fronvcriox of Paper Cases or tubes to be 

din the of match-boxes and other like articles, 

in machinery ea. William “Robert Lake, Southampton-build- 

ingh, London.—A communication from Ebenezer Benton Beecher, 
Westville, Connecticut, U.8S.—23rd May, 1877. 

2018. Improvements in Furnaces to be lin the facture of 
iron and steel, Thomas Gidlow, Hollywood, “Heaton, Lancashire, and 
James Abbott, Inch, Lancashire. 

= — in Sewina Macatnes, Thomas Low, Blairgowrie, 











mat er chhawceea in Capstans, Thomas Roberts, Newlyn, Cornwall. 
a in Hit Aw sy Be Nice an, 8 Charles Hor- 
Plowright, ‘epper's ing St. olas, Spalding, and 
William Smith Reynolds, Spaldi ing C : 
2024. Certain improvements in the peewee hy of Batu VaLvEs, Joseph 
James Day, Leighton-road, Kentish Town, London 


2025. A new or improved tool or instrument oe — Bivtiarp Cus 
m .. — sticks, John Roberts, jun., Brighto: 


ents in FasTentnos for alten, shirt studs, 








Veot 


ts in BALANCED SLIDE VaLves, Henry Mantey, Victoria- 

ke ehassteaean te cenntilinin t tiinin, sahara 

mprovemen! e man of HELMETS, cap- an 
other articles usually made of patent leather, John William Towell, 
Regent-street, London, 

2059. Improvements in, or additions to, Giove-sewine Macuines, in 
order to render them suitable for sewing fur skins, Hermann Wollen- 
oan and Josef Pricsner, Berlin. 

Bee gy erg? in the construction of Boxes for receiving fares and 
fees, Henry John Crossle, Leicestershire. 


sos ” laapuovensante in Marine Enaixes, James Humphrys, Barrow-in- 
on ine Leneaays. 


+ 





for Compensatine the Expansion and 

Cowrnaction of awe and other distance signal wires, Charles Brett, 
Deptf ent. 

2063. Improvements in Cour.inas for railway carriages or wagons, 
William Frederick Heshuysen, Chancery-lane, London. 

2066. An improved a 
spaces, and for sim! 
May, 1877. 


tus for VentTILaTinc Rooms and other enclosed 
r purposes, William Scots, Anerley, Surrey.—26th 


Inventions Protected for Six Months on the Deposit ot 
Complete Specifications. 
2118. Certain new and useful improvements in Srrincep Mosicar InstRv- 
MENTS, Michael conn a Collins, Massachusetts, U.S.—31st May, 1877. 


2124. L y, for Corrixe Merat Ratrxs or Baxs, 
William Robert Lake, South London.—A communica- 
= — David McCandless, Pittsburgh, Pennsylvania, U.8.—3lst 

‘ay, 18 

2136. _ in the construction of soteine for the manufac- 
ture of Iron WepcE Packinc, Thomas Booth, W. artlepool, Durham. 
—last June, 1877. 

2166. An improvement on Feepinc Mecanismo for file-cutting machines, 
oe — Nickerson, Boston, Suffolk, Massachusetts, U.8.—4th 
June, 

2180. ya in Orpwance, Willian Morgan-Brown, Southampton- 
buildings, London.—A communication from Benjamin Burkley Hotch- 
kiss, Paris.—5th June, 1877. 











Patents on which the Stamp Duty of £50 has been Paid. 

1945. Frnisainc Printep Sueets of Paper, Heury Joseph Gill, Upper 
Sackville-street, Dublin,—4th June, 1874. 

1951. Extractive Farry Marrers, William Edward Newton, Chancery- 

London.—4th June, 1874. 

1935. eEX1NG, &c., Thomas Arthur ee Dublin.—4th June, 1874. 

1941. Wasuinc SHEEP Skins, John Tilley Plenty, Bristol, Gloucestershire. 
—4th June, 1874. 

as, William Howes Howes, Curtain-road, London.—4th June, 


4. 
1952. Lamps, George G Tandy, Pi and pt Andrews Dryden, 
Corunna-road, Stewart’s-lane, Surrey.—4th June, 187 

1964. Bortries, Alexander Cockburn, Sowctioast -Tyne.—5th June, 


1968, PaveMeNts or SURFACE Coverinos, &c., Samuel Hawksworth, Don- 
caster.—6th June, 1874. 
2047. eo Strong, Alexander Bennett McGrigor, Glasgow.—12th 


J 4. 
1972. FURNACE, Robert Newton, Peon ag Like Yorkshire.—6th June, 1874. 
1976. Stream Vessets, William Dicey, Tavistock House, 
Thicket-road, Anerley.— 6th June, 1874. 
1977. — Timper, Jobn Kirkland and James Andersen, Dundee.—8¢th 


June, 
1978. Gas, John West, Maidstone.—8¢th June, 1874. 
1983. LicuTine, &c., Gas, Joseph Theodore Dann, wht North 
Brixton, — 8th June, 1874. 
1988. Ma.rtine, lenry Bernoulli Barlow, Manchester.—8th Ju: 874. 
1951 Extracting Fatty Matters, William Edward Newton, 
lane, London.—4ih June, 1874. 
— bi Gas Ponirisrs, William Thomas Walker, Highgate.—8th 
‘une, 4. 
2005. Printinc Macuixes, Henry Martyn Nicholls, Great Portland-street, 
London.—9th June, 1874. 
2015. SpeaKinG Tubes, Robert Applegarth, Great Queen-street, Cheapside, 
London.—10th June, 1874 
2017. Taps or VaLves, Henry William Heale, Southwark, Surrey, and 
Emilus David Gowan, Holloway, London.—1l0th June, 1874. = 
idnes, 


2018. SuLPHaTes, James ves and Robinson, 
shire.—lvth June, 1874. 
eld Brower, New York, U.8.—24th June, 1874. 


2198. InksTanps, Bloom! 


Patents on which the Stamp Duty of £100 has been Paid. 
re ica Joseph Storer, Hammersmith, London.—7th June, 


1685. , a Macurnes, John Greenwood, Leeds, and John Keats, Leek, 
Staffordshire.—11th yng | 1870. 
1666. cog Dg hag William Twaites Wright, St. Nicholas, Glamor- 
‘an Yorath, Molton, Cowbridge, Glamor, organshire,— —9th 
‘ June, 1870. 


. _MaoneTo-Ececrro Macuines, Zenobe Theophile Gramme and 
Eardsley Louis Charle d’Ivernois, Paris. —9th June, 1870. 
1676, ALUM, Peter Spence, Newton. Heath, Manchester.—9th June, 1870. 





Notices of Intention to Proceed with Patents. 


266. Printinc TexTILE Fasrics, James Chadwick, Chadderton, Lanca- 
shire.- -A communication from James Harley.—20th Januar,, 1877. 

388. Taps, Samuel Thomas Ashton, Vine-street, Minories, London. 

290. ConrrRoLLino the Amount of Spirits Propucep in DIsTiLveries, Carl 
Robert Wedelin, Gothenburg, Sweden. 

803, LupricaTors, James Heginbottom and Samuel Green, Oldham, 





“and of er articles of jewellery and dress, Louis Platnauer, Birming- 


2008 Improved Nort ecok, Ones for Repucine Semouina, middlings, or sharps 


to flour, Ro! 
= x so nemaneed ~y Apuasive Srampe or labels for postal, Joqeess 


means of ling or defacin ie sami 
Willen Re oe keke, Southampton benae London ee | bender 5 
cation — Avery ‘orster, ce, Rhode Island, U.S. 
2032. Improved machinery for Corrine Meat and paring and cutting fruit 


and vegetables, William Robert + Southampsoe Lon 

—A communication from William Henry Goodchild, New York, and 
Samuel Francis Hay, Metuchen, New Jersey, U 

2034. Improvements in WHEEL-BARROWS and trucks, Charles Toope, 
Chancery-lane, London.— a= Se May, wate 


2086. Improved be used in Dreporne ee rinsed 
Albert. Ber! “Now Bridge-street, Landen. A communication 
Louis Woalovend des Batignolles, Paris 


2037. Improvements in implements used in Titttne Lanp, Thomas Per- 


2038, Improvements in Giass WATER-GAvoEs, Richard Sonnen 
Alderman’ , London.—A ag serge oy from Richard aa Mook 


uringia, 
2039. Improvements in the cometruction of Se.r- pa ppeonsane or Loco- 
MOTIVE Enaines, Robert Edwards, Thetford, Norfolk. 
2040. Improvements = Raitway Brakes, Louis Paul Victor Véron and 
NG Com- 


tus for CoRRECTING 
Lele pon Bg Woolwich. 4 onal "and ¥ Walter 





so. Sapp es, William Woolley, Birmingham.—30th January, 1877. 
20. Fir Woop, Frank Kingston, Greenwich. ——  nimion 1877. 

‘oa. Rotary ENo1xg, Cyrus Avery, Islington, Lon 

430. Erecrric Te.eorapss, John Henry ain yon ‘s-inn-fields, 
London.—A communication from Jean Joseph Etienne Lenoir. 

436. Piston Rops, James Arnold, West Smithfield, and Edward John 
Guy, Goswell-road, London.—l1st February, 1877. 

442. Opera, &c., Giasszs, Charles Moreau, Paris 

451. VALVE WATER-CLOSETS, Benjamin Finch, High Holborn, London.— 
2nd February, 1877. 

459, Reapino, &c., Macuinery, William Clarke, Oxford-street, London. 

461. BREECH-LOADING Frre-arms, Henry Tolley, Birmingham. 

464, Srenca Trap, Richard Ewart, Ravensthorpe. 

472, Weavers’ HEALDs, Christopher Cross and Samuel Henry Brownhill, 


anchester. 
475, hae ARMS, &c, Boone a Tongue, Southampton-buildings, Lon- 
PS —A comm from Eben Townsend Starr.—3rd February, 
489. Weavers’ SauTt es, William Robert Lake, Southampton 


n.—A communication from William Beatty and Granville ie Mele 
Edward.—5th Februa: 


ry, 1877. 
ae apy Lara, Pat Jablochko, Paris. 
Sream Excinss, &., Seaford-street, Gray’s-inn 
— kins, t, Gray’ -read, 


618. Roxts for CrusHina, Manete Sente, Liverpool. 
593, Dinect-actinc STEAM Poms, Jeremiah Thomas, Aberdare, Glamor- 


Rearinc and Mowixc Macuives, William Alfred Marshall, Bridg- 
water, and Jacob Monks, Fisbponds, Bristol. 





526. Srzam Enoines, Walter Hunter, Bow, Middlesex.--7th February, 


1877. 

541, Lirrixe and Lowenine Weicuts, William Orme Carter, Liverpool.— 
8th February, 1877. 

551. Ratiine AtracuMents, William Gill, Liverpool. 

560. ExTinauisHine Fires, John Henry Johnson, Lincoln’s-inn-fields, 
London.—-A communication from F. Girard and Company.—9th Febru- 


ary, 1877. 

576. OpgratinG Rino Saws, Allen Ransome, Chelsea, and f ohn Richards, 
John-street, Adelphi, Strand, London —ith February 

509. Fasrenine, &c., SLipinc Winpow Sasues, George Ed peaitas Bromp- 
ton road, South » London.—12th "February, 1877. 

640. Corrine Pires, &€., Herbert John Haddan, Strand, London. —A 
commu: n from Austin Cook Wood. 

659. Dressine Mins-evonne, William Robert Lake, Southampton-build- 
ings, London.—A communication from Walter Griscom. — 16th February, 


oot onsen Ry Birumixous Supstances, Paul Crochet, Paris.—17th 
878. 8. Bavenson, John Henry Johnson, Lincoln’s-inn-fields, peg 
munication from Edward Kokosinski, Edouard Landowski, and 

Pawel Landowski.—5th March, 1877. 
me UnrasTenina CARRIAGE Doors, Samuel Firth, Burley, and Joseph 


Kage, , Kirkstall, Leeds. 

914. namways, &., Herbert John Haddan, Strand, London.—A com- 
munication from Gustav Palmer Harding ‘and John Lawton Haddan. 
—7th March, 1877. 

10/1. Steam Cocks or, Taps, Richard Jex Crickmer, Bentham-road, 
Homerton, —13th March, 1477. 

a Steam Boi.er Forwaces, George Hopewell, Topsham, Exeter, 


1063. Gas Morton Enaines, William Robert Southampton-build- 
ings, London.—A communication from Joseph ae Wortivetm, —16th March, 


1877. 

1129. Vatve Gear, Alfred Co! Vienna.—22nd March, 1877. 

ee Pires, &., William Hannaf Regent-street, London.—27th Marei, 

1441. Drawisa, &c., Fisrovs a ag Herbert Anderton Foster, Queens- 
Bradford.—12th April, 1 

1470. Gas Esornes, Charles intend, Abbey Ironworks, Leicestershire.— 


14th Aprit, 1877. 
, James Monington and John Weston, Camden 


1585. Pianorortes, &. 
Town, London. 

1695. AUTOMATIC FiRE-ALARMS, Frederick Bogen, London Wall, London. 
—A communication from Charles Albert Heinrich.—24th April, 1877. 

1618. ConcenTraTine Sutpavric Acip, Frederick William Kalbfleisch, 
8 


itrand, London. 

1619. ana Sewace, Millington Henry Synge, Pall Mall, London,— 
2oth April, 1877. 

1645. = ‘CONDENSERS, Frank Morris, Brentford, and Samuel Cutler, Mill- 
wall, Middlesex.—z7th ae 1877 

1694. en Robert Barton. Wortley, Leeds, Yorkshire. -1st May, 1877. 

1712. ARMOUR-PLATED VESSELS, Thomas Ridley Oswald, New Place 
House, Southampton.—2nd May, 1877 

1809. Betts for Drivine Macuinery, Maurice Gandy, Liverpool.—7th May, 
1877. 

1822. Raitway CarriaGe GasHoLpers, James Milne, Edinburgh.—10th 
May, 

1833, Sesame Way, Frederick Edward Blackett Beaumont, West- 
minster-chambers, Victoria- -street, London, Thomas Barningham, and 
Christopher Thompson, Darlington.—11th Hay, 1877. 

1860. Rorary Git. Apparatus, William Parell Butchart and James Foote 
Butchart, Dundee.—12¢h May, 1877. 

1873. SwinG-Doors, Robert Leason, Levenshulme, Lancashire.— 
m Wesuise J Bingham Alliott, Bl d 

1894. ASHISG MACHINES, James \o' oomisgrove, an 
Oswald Barnsdale, Daybrook, Nottinghamshire.—15th May, 1877. 

1922, M:xine Tega, William Thompson, SKare Hall, Rhaney, Dublin. 

1933. Lamps, Alexander Melville Ulark, Chancery-lane, London. —A com- 
munication from Nicholas Linden Rigby, Owen Francis Boyle, and 
John Dunstan Pryor. 

1938. PHorocRaPHic ‘Levszs, Frederick von Voigtliinder, Brunswick, 


Germany. 
1939. Sewrne Macurtnes, Alexander Anderzon, Glasgow.—l7th May, 
77. 


18) 

1943. Frrrine Grass in Wixvows, &c., John Watson, Torqua: 

1958. Propucine Nitric Acip, Bernard Charles Molloy, Temple, and John 
Davis Warren, South Kensington, London.—i8th May, 1877. 

1964. Srrivpine CHar.ock, &c., William Hodge Ferris, Ardevora Veor, 
Pilleigh, Cornwall. 

1970. Propucine Ficurep Parrerss, Squire Whitehurst, Derby. —19zh 
May, 1877. 

beg = ‘Sineese Breve GearineG, John Smith and Josiah Course, Carshal- 

Surrey.--22nd May, 1877. 

2011.  SpLinvs, Frederick John an, Water-street, Liverpool.—A 
communication from David Ahbl. 

2012. RapiaL Draitiine Macutnes, William Asquith, Halifax.—23rd May, 


1877. 

2082. Currine Meat, &c., William Robert Lake, South t 
London. —A communication from William Henry Goodchild and 
Samuel Francis Hay.—24th May, 1877. 

2049. Spurrrine Skins, &c., Joseph Andress Safford, Southampt 

London.—25th May, 1877. 
2056. LaVATORIES, &c., po A Shanks, Barrhead, Renfrewshire, N 
2059. GLOVE-SEWING MACHINES, Hermann Wollenburgh and Joes I | 


Berlin. 
2061. Marine Enoines, James Humphrys, Barrow-in-Furness.—26th May, 


silat 





bnild 





1877. 

2073. TusuLaRr Borters, Edward George Rivers, Cologne-road, Wands- 
worth, Surrey. 

2075. Sirtine, is., Tea, Jonathan Hogg, Thomas Pim Hogg, and Richard 
Edward Donovan, Dublin.—2sth May, 1877. 

2118. Sirincep eneak InstRUMENTs, Michael Henry Collins, Massachu- 


8. 
nn dere Merat Ratts or Bars, William Robert Lake, Southamp- 
ton- London.—A communication from David McCandiess.— 
Bist May, 1877. 


All persons having an interest in opposing any one of such applications 
should leave in writing of their objections to such application at 
a of the Commissioners of Pa’ 

te. 





tents within twenty-one days after 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums ex la, must be 
remitted by Pust-office Order, made payable at the Post-office, 5, os 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, ’So 
Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 


3029. MounTine RaiLway sen wrs J. Cleminson. —Dated 27th July, 1876. 
in on three two-wheeled carriages, 


sinmcorenie oF @ transverse sliding 
carriage being connected to those at the end by a system of levers. When 
a vehicle so fitted round a curve the centre wheels, in following 
the curve, cause carriage to slide over towards that side of the 
vehicle next the outer side of the curve by an amount equal to the versed 
sine of the arc, the chord length of which is that of the total wheel base. 





end carriages, ca’ them to make a partial 
pivots, so that all the axles take positions radial 
to the curve over which the vehicle is passing. 






































420 THE.ENGINEER. June 15, 1877. 
$3552. Execrar , R. Applegarth.—Dated 11th September, 1876.—(4 turn freely in direction in a groove in the body of the castor ; | 3973. Securtno Scarr Pins, Broocues, &., C. Payne and P. Steel. 
= Sapenk sot Feia: " we = ther entire loed is cs by these balls. Dated 14th September, 1876. ‘me de 
<n mend my oe = by side, eng wane? 8938. Manvracrore or Damasxs, &c., H, Barcroft.—Dated 12th October, A small as pracy Beh, ede fee x a. , py es ponent yr it has 
M ; are a milled head, Or a spring may be used taking into serrations 
lighting, the are joined by a small of carbon ; and the peg sap Ba 


carbons are of different thicknesses, both ually consumed. 
en gees may bo mixed ith the leclsting ox ce between 


3668. Conrecrionery, ¥. R. Lake. -Dated 19th September, 1876.—(4 
communication 


confectionery capable of 
pe ae pee out to hg =a 


sounds, by fi: ta 
vi tongue or tongues formed out of the same 


provided with a 
piece. 


374i. Apparatus ror Borrvc on Driturne Rocks, &c., G. H. Neumann. 
—Dated 25th September, 1876.—(A communication.) 

The driving shaft, mounted on a frame su on three legs (one 
rin-jointed), has a single or double cam which raises a ratchet nut, con- 
nected with the drill rod: the latter is thus forced up, carrying a cross 
bar oon which presently force the rod down again. The nut is 
a tubular y with ratchet teeth on its lower end and a lateral opening 
closed by a frictionclamp. When the nut in its downward motion strikes 
a padded stop, the frictional clamp lets the boring rod slip through the 
distance the bit on the end has cut. Each time the cam raises the nut, 
a projection on the cam catches on one of the teeth of the ratchet and 
turns the rod. 

3767. Apparatus ror Propuction or Motive Power, M. P. W. Boulton. 
—Dated 27th September, 1876. 

This contains a hot and a cool cylinder connected together. The 
former is surrounded by water in a boiler, whose steam space communi- 
cates with both ends. An inflammable mixture can also be introduced 
and ignit-d. This is firstdone; when the piston has gone a certain way, 
some steam enters ; mixture heats the water and generates 
steam ; the piston drives out in front of it heated fluid into the cool 
cylinier where it expands and does more work. When the piston 
reaches the end of its stroke, the elastic fluid that has just propelled it is 
in turn admitted by another valve to the cool cylinder, and so on. 
Pistons are made with trunks so that the inflammable mixture may 
not produve shock on them. 

3814. Ve.ocipepe, H. Bate.—Dated 20th October. 1876. 

This is to obtain increased speed with less rapid movement of the feet, 
by addition of a fiy-wheel and one or more stuall grooved w: fixed to 
> side of the running whcel with an endless band working on the peri- 
pheries. 

3830. Hyproruermic Motive Power Encine, F. Tommasi.—Dated 8rd 
, 1876. 

Steam and cold water are passed alternately through a number of 
U tubes in a horizontal cylinder of oil, which, by its consequent expan- 
sion and contraction, moves a piston in a connected vertical cylinder, and 
an oscillating beam above. is a pair of such combinations, and 
the oscillation produced drives the pistons of water pumps which drive 
water, compressed into a hydraulic cylinder coupled to the driving shaft 
of the machine. 

3871 Rockets ror Savine Lirs, &€., J. H &. Hooper.—Dated 6th October, 
1876. 

This is meant to supersede the stick rocket and out the line 
further and with more certainty. Through the centre of the tail piece of 
the Hale rocket is inserted a metallic spindle with head resting on a 
circular bearing within the flange. To the projecting end of the spindle 
is attached a second swivel having a short length of chain. Swivel and 
chain ure both clear of the rear fire. 

3803. Ser-actinc Stop ror Doors &c., R. W. Hellyer.—Dated 10th 
Oc oder, 1876. 

This consists of a roller or ball fitted in centres in a plug made to slide 
vertically in a box (fixed to the door) by a spring. It fits into a socket in 
the surface of the floor, or the pressure may be sufficient to keep the door 
in any desired position without a socket. 

3906. Lire-preservine TRAVELLING SATCHEL oR Purse, B. Huat.—Dated 
lth October, 1>76.—(A communication ) ’ 

This consists of two parts—one the purse proper, the other a lifebuoy. 
On pulling up a brass ring a spring is set free, and opens out round the 
strap a cylinder of waterproof cloth or india rubber which fills with air 
by a tube, which is then stopped, and the buoy is ready for use. 

3908. AgRancinc, CUTTING, aND Parcettinc RalLway OR OTHER 
Tickets, &c., J. M°Giil.—Dated 10th October, 1876. 

This comprises, First, a ticket frame in form of a tray rising backwards 
im ten steps, which are each divided into ten compartments for the 
tickets ; and, Secondly, a notching ap; tus. the frame of which has in 
its front part a slotted recess in which bundles of tickets are fixed up 
with «a horizontal screw; then by turning a handle of another screw 
behind, a V-shaped cutter is brought along the back of the bundle, which, 
after being notched, is tied. 

3914. From Meters, H. C. Ahrbecker.—Dated 10th October, 1876 

_ Tue fluid is caused to pass through oblique passages in a fixed plate 
into helical passages in a rotatable cylinder carried by a central s;1ndle 
(screw blades being attached both to cylinder and spindle) and produces 
rotation which is indicated by a counter. The cylinder end fits closely 
within a projecting rim on the plate. 
3916. Hyprants or Frre-cocks, &., J. Shand.—Dated 10th October, 1876. 

A plunger, moved up and down by the sliding valve, clears the hydrant 
outlet of water by opening a communication to the atmosphere when the 
sluice valve is closed, thus preventing accident through frost, and closing 
the same opening when the sluice calve is open. Through a relief valve 
(which is first opened) a slight force suffices to open the valve, though a 
great pressure be against it. The admission of water through the relief 
valve at once equalises the pressure. 


3918. Hixces, F. Larard.—Dated 10th October, 1876.—(Not proceeded 


A spiral spring of U form in cross section lies in a recess between the 
hinge knuckles. The hinge pin passes through it. The ends are bent 
at an angle so as to engage with the plates of the hinge. The spring acts 
by torsicn. 
3°19. Sewinc Macutyes, A. Shand.—Dated 10th October, 1876. 

This relates to a take-up device. Into a longitudinal hole at the upper 
end of the needle bar is screwed a short rod which has a head, below this 
a vertical slit, and a loose collar with spiral spring pressing it upwards. 
The thread is passed through the slot between the ring and the head, and 
it rises or descends with the collar. 

3920. Manuracrure or Wrovour Nats, J. A. Huggett —Dated 10th 
October, 1876. 

This relates to making a certain kind of nail (with rose head, Fe many 
sides, and taper edge) of soft homogeneous or cast steel, or steely iron. 
= material is led into bars, and these are cut transversely into 

ps. 


3921. Warerproor Fasrics, 7. Foster.—Dated 10th October, 1876. 

The agent, chloride of sulphur with bisulphide of carbon, is 
—_ directly to the cloth surfaces, which are then subjected to an 

kali, as jia, to tralise the hydrochloric acid produced. To 
prevent the strong adhesion of the india-rubber, the fabrics receive a first 
coating of india-rubber pound, taining fifty parts coal oil, ten 
parts india-rubber, and ten parts silicate of magnesia or French chalk. 
3923. Recerractes on Macazines ror Gunrowper, JJ. A. 0. E. Grin- 

baum.— Dated 10th October, 1816.—(Not proceeded with.) 

Each receptacle consists of two or more cases surrounded by a fire-proof 
en gg such _ —, glass ee magnesia, pumice, and 
quick lime, or cement, or a loose powder, such as pumice ia, or 
asbestos, as an isolator. wh ig a 

. APPARATUS For SyncwRowisine Ciocks, J. A. Lund.—Dated 11th 
October, 1876. 

To each clock is fitted an electro-magnet, with its armature kept u 
clear mi - J he ey ger = The — end of this arm is forked, 
taking in a pair of levers w a 
curved slot in the dial Every hour, the ciroutt of the’ ermal Sicck tine 
completed, each armature is attracted, and this has the effect of bring- 
ing the pins together to zero, and the minute hand to that point, should 
it not have been exactly there. For transmitting intermittent currents, 

ds currents, an ebonite wheel is fitted concentric with the 
escapement wheel; its periphery contains 120 alternate parts of ebonite 
and metal; the metal teeth are connected by a ring, and with one battery 
pole, while the other pole is connected with the clock plates. A metal 
rubber on the arbor of the escapement pinion travels over the divided 
periphery. 
3925. Pianovorres, &c,, J. H. Johnson.—Dated 11th October, 1876.—(A 

conimuntcation. 

This relates to the use of sounding cells or cellular boxes within the 
instrament, connected with the sound board ; or as stages or platforms for 
an instrument. Flaps connected with pedals, may be used to modulate 
the action of the lower sounding box, or sounding platform. 


3926. ene Fasteners, 7. Dawson and F. Allen.—Dated 11th October, 


187 
Fite relates to tho uso of pairs of sostallic Mauke fe the forms prefer- 
ably of a cross and crown ; crown has a slot to receive the end of one 
crons-—aleo a butt stick fechoning, which puiied tacne Gurections chaps 
a on y 

the shank securely. a om 
3930. Castors, P. J. Carmien.—Dated 11th October, 1876. 

The line or centre of gravity is removed to within the circle which 
supports the load. This circle consists of a series of small balls, which 











This—a development of No. 253 of 1869—relates to providing a pattern 
on cloths of different widths, to one and the same and 
from the same set of cards. Needles having two or more eyes are 
adjusted for the purpose. If the design is to be ap) to a narrower 
cloth, some rows of hooks, or of them, are tted, and for some 
of the needles used for the wider cloth are substituted needles having the 
number of eyes reduced, according to the number of hooks removed. 
For wider cloth, you increase the number of hooks, and use needles with 
an increased number of eyes, 

. Ancuors, G. Tyzack.— Dated 12th October, 1876. 
The shank is made wit two arms sufliciently. asunder for a single 
fluke to work between them, the joint of the fiuke and shank arms being 
vided with stops to present the fluke at the desired angle when 
rawn out. 
3950. Fornaces, BE. Carey.—Dated 12th October, 1876. 

This relates to employing a combustion chamber over the fire-birs of 
such height that, by the ding current, sufficient air wil) be drawn 
in for complete combustion ; and this chamber and fireplace are below 
the level of the heat using part of the furnace, so that little if any cold 
air is drawn into the latter. 
$3951. Compositions ror Preservine Suips’ Borroms, &c., J. H. Johnson. 

—Dated 12th October, 1876.—(4 communication.) 

This contains iron oxide mixed with magnesia carbonicum, 3 to 1 (20 
parts), oxide of lead (2), oxide of mercury (7), shellac and resina sand- 
araca, equal parts (12); lard oil, and oleum picis (13); aethylalcohol with 
benz 1 z to 1 (33) auri pigment (2), Venetian turpentine (8), nickel 
oxydul (3). 

3052. Manoracrure or Iron anv Sreet, £. A. and J. C. Jones.—Dated 
12th October, 1876. 

For refining and puddling a cylindrical vessel is made with holes in one 
end or bottom for tuyeres, through which air or gas can be forced in 
any position of the vessel into the molten liquid. The vessel can be 
tilted from a vertical to a horizontal position, and then made to revolve ; 
the heat engendered by the blowing A payee is thus utilised for the 
puddling. Again, in squeezing, the metal is subjected to transverse com- 
pression between three revolving rollers, arranged triangularly, the upper 
one in vertically adjustable bearings ; and to longitudinal Pp 
with a steam hammer. 


3953. Roor Lamps, J. Thomas.—-Dated 12th October, 1876. 

The oil cistern is annular and surrounds the chimney casing. Oil 
comes to the burner by a number of wires bound and bent like a syphon, 
having its longer leg encased in a tube, at bottom of which is a valve 
actuated by a or contraction of a metal bar in the chimney 
through heat. This bar also, in expanding, causes tubes round the two 
wicks to be raised, so diminishing the flame. Air is supplied by tubes 

ing into the body of the burner and that of thelamp. The ventila 
= of the lamp is by means of a double casing of perforated sheet 
metal, and an inner casing of metal not perforated, the products of com- 
bustion being delivered between these. 
3954. Warer-cLosets, &c., F. Churchill.—Dated 12th October, 1876.—(Not 
proceeded with.) 

The basin isin the top of an air chamber, which connects by a trap 
below with the soil pipe, and with the open air by grating ; above is the 
closet seat. Any gases that may pass the trap of the soil pipe are thus 
discharged into a free current of air. Solid excrement is carried off by 
water rising from below. 


$3955. Cars, J. K. Pearce.—Dated 12th October, 1876.—(Not proceeded 
with.) 








The links can be put together without soldering, brazing, or welding, 
and by simple closing of the parts. They are formed soas to have a 
double hold on each other. 

3958. Sream 6 J. Wolstenholme.—Dated 13th October, 1876.—(Not 
Pp with. 

The main steam valve is actuated by a as piston to which steam is 
admitted by two auxiliary slide valves actuated by a sliding rod from the 
pumprod, The screw threads on the sliding rod—for the two auxiliary 
valves—are right and left hand, so that when the rod is rotated one way 
the valves approach each other, and conversely. 


3959. Raistnc Sunken Suups, &c., J. Scott.—Duated 18th October, 1876.— 


(Not with.) 
Two or more caissons with water tight compartments and valve ports 
are connected by girders. Above are column tubes surmoun by 


acase and platform, houses, engines, &c., at the surface. The caissons are 
attached to the sunk vessel by chains, and emptied of water; then the 
vessel is floated away. 


3962. Licut Hovprr, J. Ledger. —Dated 13th October, 1876. —({A communi- 


cation. 
This is for keeping the light in a vertical position. An ordi sus- 
—— lamp is suspended from a crescent-shaped support, to which is 
xed a rod passing down through the Jid of a socket at the end of the 
handle. Theconical formed end of the rod rests on a washer : a guide 
keeps the rod in position and a collar prevents it from coming out. 
3963. Oreratine Rattway Brakes, J. Steel.—Dated 13th October, 1876.— 
(Not proceeded with.) 

Within a closed cylindrical vessel are two corrugated elastic diaphragms 
connected by iron bars, rods, &c., to brake levers. Pipes admit air to 
the sides of the Gupou. To apply the brakes the air is withdrawn 
from between the diaphragms, and their motion inwards puts the brake 
blocks on the wheels. On readmitting air the brakes are withdrawn. 
Passengers may work the brakes. 

3964. Apparatus ror ConsuminG Smoke in Furwaces, J. McGlashan.— 
13th October, 1876. 

This consists in placing at the rear end of the fire-box a back wall, 
almost entirely filling the space between the bars and the upper side of 
the flue. Itis perforated with holes. The products of jon first 
strike on the heated surface of the wall, then pass in a state of division 
through the holes. The combustion of smoke is thus increased. 

. APPARATUS FOR PURIFYING AND CoNDENSING Gas, &c., J. Steel.— 
Dated 5th October, 1876. 

A long closed cylindrical vessel is rotated on two sets of rollers su 
ing it. Within are a series of t diaph perforated with a 
number of small holes, and one or more large holes. Between these 
diaphragms are others of less diameter than the vessel, also perforated. A 
number of longitudinal troughs along the inner surface scoop up the 
lime water, or other purifying liquid, and let it fall over wires which 
divide it finely. The impurities are thus separated from the gas, which 
passes from end to end of tbe cylinder. 


3966. ae Paeeeer, B. F. Grifin.—Dated 18th October, 1876.—{Not 


On the inner face of the disc of the solitaire is a stem with a plate 
hinged at the top, so that this can be either closed on the side of the 
stem—with a part of it parallel thereto—or opened out at right angles to 
the stem. In the former position plate and stem are passed through the 
hole of the sleeve, then the plate is opened out. 


3968. Saut, H. Warth.—Dated 13th October, 1876.—{Not proceeded with.) 
The brine is heated in a vessel separately from that in which the salt is 
allowed to crystallise, the former vessel being connected with a large 
evaporating pan, in which the brine circulates over a low partition from 
the hottest to the coldest part, thence through to the vessel ; no 
salt crystallising out. The brine then gues to a ler, in which the con- 
centration is mostly effected, thence to a cuvered purt of the evaporating 








pan 
3969. Brakes ror Perampotators, W.J. Parker.—Dated 13th October, 
1876.—{Not proceeded with. ) 

A bar sliding on guides can be readily drawn up against the handle ; 
this takes off the brake. The bar is connected by chains with the rear 
end of a lever mounted on an axis under the fvot This lever 
carries at its forward end the brake shoe and a spring by which the brake 
is applied. 

3970. Microscopes, R. Kemp.—Dated 13th October, 1876. 

Round the ordinary illuminator or cond tube is an eccentric tube, 
which serves as axis for another with milled flange, spring catch, and 
indents to regulate its motions. This tube has a ae ea slot in an 





outer tube, whose end is provided with a perfora’ dia workin, 
close up to the lens, so that any of its apertures may be placed pe 
with the illuminating lens. 


3971. Ancnors, J. Bf. Richards.—Dated 14th October, 1876.—(A communi- 
cation.)—(Not proceeded with.) 

The fluke arms and shank are connected by a ball-and-socket joint. 
On the extension of the shaft beyond the ball is a mushroom head to take 
hold of the water and elevate the shank. On the shank is a sliding 
sleeve, to which the anchor chain is attached ; a is also fitted on it. 
The chain may be fastened to a ball at one end of shaft and permit 

k of the entire shank to the crown of the anchor, and 
facilitate nt of the flukes from the ground. 
anrs, : eee J. Riley.—Dated 14th October, 1876.—{Not proceeded 

To the under part of the shoe at the toe part is secured 
dovetail in form, and taper lengthwise. It holds certain movabie 
dies, driven tightly into it, the taper being such that when the box is 
ee eee ne en ee eee ve ee 

project below box, when worn can be knocked out 
others substituted. — 


4 








30°74. Pires ror WARMING AND VenTILaTING, &., @. L. Shorland.—Dated 
14th October, 1876. 

This consists in using iron pipes for air, enamolled interiorly, or ex- 
teriorly as well, the smoothness offering advantages, and the 
effect on warm air being less. Such pipes are also used for conveyance 
and distribution of the human voice and of musical sounds in places of 
public worship, &c. 

3975. Tursixes ror Actuatine Sewine Macatnes, &c., J. Fletcher,— 
Dated 14th October, 1876.—{A communication.)—(Not proceeded with.) 

The flume piece is fixed eee is me es ye el 
nection with the water su; pe. 8 © passes throug! ume 
piece and a stuffing-box. The Peet wheel ia near the inner end of the 
spindle close to the flume piece. 
39°76. Composition For Kitiine Vermin, B, Wahl.—Dated 14th October, 

1876.—( Not proceeded with. 

This contains 4} Ib. lard, 224 Ib. powdored arsenic, 4} Ib, molasses, and 
4} 1b. maize flour. The pasty mess is made into pellets of walnut size. 
307'7. Bite Inpex, H. Fletcher.—Dated 14th October, 1876.- (Provisional 

protection not allowed.) 

This consists in printing the names of the books on the edgos of the 
leaves, with marks to indicate the place and extent of each boo 
8978. Steeve Links, Cottan Srups, &c., H. J. Hallpike —Dated 14th 

October, 1876. 

The link is made expansive, so that ¢.g. the wristband may be drawn 
upwards on the arm without unfastening. Tbe pin of each disc is 
attached, in one case, to a hollow flat plate. Within one plate is fastened 
a flat strip of vulcanised india-rubber. A flattened tube is slid over it 
enclosing the strip, the projecting eud of which is inserted in the second 
hollow plate. 
39°79. Sreaw Generators, 7. and R. Milis.—Dated 14th October, 1876. 

A number of vertical water tubes are ed close and con- 
nected by their upper ends to horizontal tubes forming a common steam 
s and by their lower ends to a common water or mud space below 
the level of the grate bars. A bafile plate to spread the flame is fixed a 
little above the water line, and higher up a second plate as a foundation 
for the funnel. 

8980. Macuive ror So_tpeRING THE Exps oF Provision Tins, 4. M. 
Clark.—Dated 14th October, 1876.—{ A communication.) 

A track, flanged at the edges and inclined, is set for the cans, whose 
lower ends rest on the lower side flange as they are rolled along by an 
endless band above. The track is slotted along the flange to allow the 
end seam of the cans to project through into a bath of melted solder. 
$981. Arm Brakes, &c., C. A. Bouton,—Dated 14th October, 1876. 

This relates to improvements on No. 3439, in 1876, in which an ejector 
causes vacuum on one side of a piston, while air is admitted on the other. 
oe valves are used instead of multiple valves. The ejector is provided 
with a double elbow pipe, whose two arms communicate with the two 
cylinder ports. At the bend of the elbow isa ental cavity divided 
radially into three compartments, the two outer of which can be put in 
communication alternately with the atmosphere, while the central one is 
in permanent communication with the ejector nozzles. Above it is a rotary 
segmental cup-sha) valve with lever ; in either of the two positions it 
will.always cover the central com: ent and one or other of the two 
outer ones. Another part of the invention aims at facilitating the 
coupling of the sections and insuring automatic closing of their ends 
should the train be separated. 

3982. Parer-FoLpinc Macuinery, B. P. Marler.—Dated 14th October, 
1876.—(4 communication.) 

This includes a vertically moving blade in combination with a toggle 
and cam shaft; a horizontally moving ure jaw, with toggle; an 
opposite or stationary or y ogre e jaw held by set screws ; an open guide 
way ieading down from the feed table to the pressure jaws (it holds in 
upright position the two ends of the sheets to be folded), &c. In the feed 
table there are a side and double back gauge for feeding the paper to, and 
a vertically moving blade strikes the paper where it is folded and carries 
it through the open guide way to the pressure jaws. 

9083. Bicycies, G. Singer.—Dated 14th October, 1876.—(Not proceeded 


An antifriction roller bearing ed ge to the front wheel ; it contains 
several small round pieces of steel, which revolve in a circular recess 
turned in the spindle of the wheel. For the bind wheel the rollers 
revolve round a pin in a recess formed in the end of the nave. 


3984 Sroves, W. R. Lake.—Dated 14th October, 1876.—(4 communica 


tion.) 

The fuel magazine is surrounded by a draught passage having openings 
near its bottom, so that a downward and inward draught is caused to 
strike the burning coal at the bottom of the ¢, in addition to the 
ordinary upward draught through the grate. ¢@ fuel magazine is sus- 
pended by a flange resting on an offset on the top of the stove, An 
upward air passage is within the downward draught passage, 
and communicates with it at the top. 

3003. AprrLytne Exposmose To Derection or Hyprooen Gas in Mings, 
&c., W. Webster, jun.—Dated 16th October, 1876. 

Within a pent house a red clay porous vessel varnished three-fourths 
outside and one-fourth inside, and filled with wool, is connected below 
with an inverted syphon, having a right and an obtuse le, which con- 
tains mercnry to be moved by the endosmotic pressure. mercury on 
being forced a certain distance completes a circuit and rings a bell which 
may continue ringing, in a certain arrang t, till an attendant replaces 
the (overflowed) mercury. The variations may be recorded automati- 
cally in the office. 

83985. Macuivery ror RotiisG Tea Leaves, A. A. Farquhar.—Dated 
14th October, 1876.—(A communication. )—(Not proceeded with.) 

Two octagonal wooden funnels are mounted vertically, one within the 
other, and rotated in opposite directions. The inner is closed, the outer 
open, at both ends. The tea leaves are put between them from the top. 
83986 Rotary Pumps anv Enoinss, J. Harris. —Dated 16th October, 1876. 

—(Not proceeded with. 

The interior side of the chamber nearest the centre forms a circle, but 
the exterior side deviates from a circle, gradually increasing to a 
maximum depth which exceeds the minimum area of the chamber by the 
area of the outlet pipe which here enters tangentially. The breadth also 
is not uniform, but, from a certain point, increases laterally to a 
maximum equal in area to that part at which the depth is greatest, and 
exceeding the minimum by the area of*the supply pipe which there 
enters tangentially. A drum with vanes revolves in the chamber. 

3988. Spinnina, &c , J. W. Gooder.—Dated 16th October, 1876.—(Not pro- 





ceeded with.) 

Along with the “cap” is a traveller controlled either by the 
bottom of the cap or by a ring fixed to the —— rt, or suspended con- 
centrically. ring acts as a drag on the pressed against it. 


3989. Hinces, J. Underhill and J. Caitland.—Dated 16th October, 1876. 

> Plates are cast of the length of the hinge and of the combined width of 
the two flaps, and the metal for the joints. A depression may be cast in 
the side which is to be made into the inner or op face of the flaps, 
and when the sides and edges and countersunk holes of the casting have 
been dressed, their middle is divided by a series of cuts having the 
figure of the parts from which the knuckles are made, The thin parts for 
the knuckles are then turned up into a th shape, which are inter- 
locked, and the hinge pin placed in them. ey are then closed on the 
pin by a press or stamp. 

3901. Aprtymsc Hoop Iron ror CerLinos, &c., R. Leigh.—Dated 16th 

October, 1876. 

The hoops are used in single ig oo reaching between the joists like 
wooden laths, or the we first formed into squares or sh inter- 
locked like wickerwork, or interlaced with wire or other ma‘ and 
then nailed to the joists. The hoop iron is made of curved section to in- 
crease its atrength. 

3994. ComposiTion ror EXTINGUISHING FirE, C. Gruneberg.—Dated 16th 
October, 1876. 
This consists of twenty parts of chlorate of potash, fifty of sulphur, and 
Dioxide, ‘These are mixed, moistened with « solutivn 
of natrum The ages are fired with a 
fuse, and the gases developed tend to fire. 
S005. Pa Gear ror Steam Enorves, A. Ruthel.—Dated 16th October, 

The edo valve is regulated pe op governor by means of friction 
discs. ** Busse ” vernor le passes through a hollow spindl: 
with which it is ply a bevel wheel on the latter, and anothez 
wheel from the fiy-wheel shaft. The hollow spindle has two 

according to the position of the 


friction disca, which, 
third disc between them in one direction or the other. 


en teskoned 
which shows the 
as spindle, w: 

of Che capanston ‘olide valve, and approximates or separates these 
3096. Instrument For Finpinc tux Dirrenence or Leven, H. N. 

Two glass tubes are attached to two standards having suitable scales 

their lower bya flosible tube, and water is introduced 
reach about half way up the glass tubes, 














. rests on 
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Then:each of the standards is placed directly over or under two given 
and the distance noted at which the water surface stands above 
or below each of these points; and if, ¢.g., at point A this reads 5ft., and 
at point B ift., the difference of level is 4ft. 
. Tea any Correz Urns, R, C. Pyrke.—Dated 16th October, 1876.— 
(Not proceeded with.) 
The body is made of easter sens ax. geqeenyrnnd copmasind t0 9 
metal base or stand. The cover is of me’ 


g 


3009. AtLoy, C, Fox.—Dated 16th October, 1876. 
This is for use in place of brass or other alloy of copper. It consists of 
—_ — tin, 6°27 per cent.; spelter, 2°73 per cent.; and 
per cent, 


4001. Suirsui_pixa, J. Ledger.— Dated 17th October, 1876. 

Au is cut in the deck to receive a smalier ship, whose keel 

on the lower deck, and which is used as a saloon. The 
re Binh rpg teat es inclined 

main ship 





Parssure Gavors, J. R. Penning.—Dated 17th October, 1876. —(Not 
proceeded with.) 
This consists in inserting a three-way cock between Soa 
Pelee em tm te In one on of the cock the fluid reaches 
; and when the cock is turned one quarter or half 
escapes instead into the atmosphere 
4008. Macnixe ror Osrammivao anp AppLyisc Motive Power, S&. 


Danischewski, --Dated 17th October, 1876. 
coiled spring inside isa wheel with 200 
teeth, which gears into a driving pinion with 21 teeth ; on the shaft of 


Sones ee Wy See witb a second pinion of 21 
80 on. 
4004. po Sees ror Boots aNp Suors, D. W. Fessey.—Dated 17th 
is metallic, and has pegs or spikes to be driven into the heel of the 
or shoe. 
. Manvracrure or Stez., J. Baur.—Dated 17th October, 1876. 
This relates to Bessemer steel, and consists, in addition to the decar- 
bonised iron, of ferro-ch i obtained by direct reduction 
in the cw furnace of chrome ore in spiegeleisen, or an iron rich in 
combined carbon and manganese. 
4006. Evaroratina ALKALINE Sotution, N. B. Downing.—Dated 17th 
October, 1876,—(A communication.) 
on of the solution in , jets, or sprays, or films in 
The alkali falls in ns or flakes on to the bed of 
the furnace, where the heat is sufficient to destroy any vegetable matter 
it may have taken up, or the heat may here plete the tion if 
y. Petrol may be used for heating the furnace. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE annual report of Messrs. John Bagnall and Sons, Limited, 

ublished yesterday—Wednesday—shows that the year's working 
om resulted in a loss of £14,972, after writing off £3062 for 
depreciation of arepep - lant and exhaustion of freehold minerals, 
and the payment as debenture interest of £5267. This unfavour- 
able result is attributable, the report says, to the continued 
extreme depression in trade and the fall in the price of iron, and 
consequent depreciation in the value of stocks, The continuance 
of the short hours of labour and foreign competition have, the 
directors explain, rendered it very difficult to keep the works 
ant even half time. 

In the iron market a rise of 5s. per ton is here and there being 
asked both at Wolverhampton and Birmingham. At the same 
time there were numerous other instances in which makers were 
more than heretofore anxious to get orders _ The demand, such as 
it is, ran most upon sheets for galvanising and for gas tank making. 
For these the quotations were not stronger than last week; in a 
few instances they were a shade weaker, tank sheets ‘cut to size 
being obtainable at a little over £8. Galvanising sheets were still 
to be had at £8. 

The iron of other districts was found stoutly peting with 


The heavy branches of the dis‘rict trades are those in which 
just now most business is being done, whether upon home or upon 
foreign account. The new orders received from abroad during the 
week have been few only, and of merely trifliog extent. Never- 
theless, there have been inquiiies, which are believed to indicate 
accessions of value to the orders already in hand for India, the 
West Indies, Australia, the Cape, with British North America, 
and, indeed, the United States. 

This week the associated nut and bolt manufacturers have their 
works open only upon the terms of their new list. This list, how- 
ever, the wsiealts still refuse to discuss. With a view of bringing 
them together, a meeting between representative masters and men 
has been got up by the Birmingham Trades’ Council, but it only 
served to widen the breach, the men’s representatives having 
c one of the employers with a statement intended “to gull 
the public.” The statement was that 4 inch forgers could earn on 


the new list 9s a day. That this is possible the men Secor to” 
e meeting 


be ‘absolutely without the semblance of truth.” 
terminated abruptly. 

Heavy iron foun establishments are steadily increasing the 
number of hands at work ; while a ilar i ement is noted 
in gasometer building and such like rivet work. A leading Dar- 
laston firm in this line has just dispatched a tank, to be used as a 
—— of tke unusual es ar of 82ft. diameter by 60ft. 

eps and weighing 100 tons. The anchor making firms keep 
fairly employed. Japan and Spain are the best foreign customers. 
For the Covecatecath of Japan, two anchors of 370 cwt. each are 
just completed, and with their a 40 tons of cable, 
will soon be dispatched. Three anchors of the novel mushroom 
shape, used for moorings, and weighing 55 ewt. each, are under 
execution for Spain. 

During this week a traveller of Messrs. Landers, Frary, and 
Clark, of New Britain, Connecticut, has been in Wolverhampton 
showing a large stock of hardwares made by that firm. The goods 
are of a similar class to the productions of several Wolverhampton 
manufactories. They comprise stamped requisites, brass cocks, 
spring balances, scales, glue pots, and the like, and are undoubte:ly 
of excellent workmanship. The fact is not a little significant in 
relation to competition with British hardwares from a part of the 
world which, only a few years back, received nearly all its supplies 
of the class men:ioned from this part of the kingdom. 

The business of the Darlaston Galvanising Company has been 
bough: by Messrs. James Russell and Sons, Limited, of the Crown 
Tube Works, Wednesbury, who will henceforth carry on the works. 

The sanction of the Master of the Rolls was sought on Monday 
to the compromise between the shareholders and creditors of the 
Darlaston Ste+l and Iron Company, the substance of which I have 
previously noticed. As it appeared, however, that the scheme had 
not yet been submitted to the general body of the shareholders 
and creditors, but had only been approved by committees repre- 
senting all classes of persons interested, the Master of the Rolls 
said that he could not at present make an order. He would, there- 
fore, direct the liquidator to call a meeting of creditors under the 
Arrangements Act, of 1870, and a meeting of shareholders under 
the Act of 1867. It was agreed that the meeting should be called 
for that day week, and that the petition should be heard on the 
first petition day after that. In answer to the legal representatives 
of the debenture, holders, the Master of the Rolls said that there 
might be separate meetings of the debenture holders and the un- 
secured creditors, 

At a recent meeting of the South Staffordshire and East Wor- 
cestershire Mining Engineers’ Association, Mr. A. Smith read a 

per upon improved capstan and winding engines, which he had 
introduced into the works of this district, and said they wereadvanta- 
geous because some were fixed and some were portable. It was 
not, he said, always wise or even advantageous to put down a 
fixed plant until a pit had been proved, because of the cost and 
trouble. In the past, portable winding engines had been too light 
or too elaborate in construction, and not self-contained. Several 
of his engines were at work on Lord Dudley’s estate, and one of 
them sunk the famous Lye Cross pit. Mr. Smith claimed that his 
engines remedied all the defects of the old ones, and were more 





the Staffordshire product alike as to finished and also pig iron, on 
*Change in Birmingham to-day and in Wolverhampton yesterday. 
Middlesbrough No. 4 was freely offered at 40s. net cash, short 
weight at the furnaces; and Durham iron of the Middleton Com- 
ny was offered at 40s. 6d. Staffordshire part-mine of the Castle 
rand was abundant at 50s. long weight, and might have been got 
at slightly under that figure. The prices at which South Durham 
pig iron is selling in this district contributes to the weakness of the 
rer sorts, All-mine iron is still quoted at £4 5s. and £4 10s.; 
it the instances in which the minimum is £4 steadily increase, 
The output of all descriptions of the Staffordshire product is in 
oppingsee of consumption. 
Merchants in this district continue to buy, through Staffordshire 
ts, plates and angles made in the Middlesbrough district, when 
are required for delivery f.o.b. in London for export, The 
quotations show a steady decline. 

For consumption in Staffordshire the bars of South Wales firms 
are the chief competitors with the products of local ironmasters. 
The South Wales iron is being purchased by the agricultural 
Peg makers at 2s, 6d. under the minimum of Staffordshire bar 

m8, 

Coal is not strengthened in price by the ear! of 4000 
tons being placed upon the market by the Sandwe Park Company; 
but however unsatisfactory the prospect may be to colliery owners 
the news is received with satisfaction by buyers who, in the Bilston 
district in i g in number. Nevertheless 
colliery owners continue to produce, even before Sandwell begins 
in earnest, in larger quantities than the market will take. Conse- 
qty the terms of purchase are gradually easier. When lower 
qu ions cannot be obtained buyers mostly succeed in getting a 
jer weight per ton, which comes to the same thing in the end. 

ilst therefore 11s. is still the current price for furnace, 10s. and 
10s. 6d., and occasionally even 9s, is accepted for a ton of furnace 
coal of 20 owt. 

Intelligence has been communicated by Mr. William Blakemore, 
mining engineer, which is likewise satisfactory to the consumers of 
coal hereabouts, It is that within the past few days the deep 
coal has been found at the successful sinking of the Fair Oaks 
Colliery Company, and Mr. Blakemore points out that the seam 
has a ity, being scarcely 4ft. thick, which is a new feature 
in the Cannock Chase district. About 7 yards above this seam a 
3ft. seam had been come upon. Mr. Blakemore does not concur in 
the idea that these two seams indicate a splitting up of the cele- 
brated coal of Cannock Chase at this point, but is of opinion 
that the seam is, in reality, what.in the northern part of the 
coalfield is known as the “roof” coal, but thickéned in this 
locality. He is also inclined to the belief that as the company’s 
mining operations extend in the westerly direction, the deep coal 
will be found of the usual thickness, Mr. Blakemore attaches 
much importance likewise to the sinking at the Cannock and 
Sem ga its, where the measures correlate with the successful 
Fair Oak sinking, and says that issues of much significance and 
great promise as to the future supply of Staffordchire coal in the 
west and north-west of the field hang upon the development 
of the two Pwr named. 

The San Park Colliery has turned out—as, indeed, it has 
all along been expected would be the case—to be an expensive 
affair. “At a general meeting of the shareholders last week it was 
resolved to increase the capital of the company from. £93,750 to 

000, The additional capital will be divided into 3125 shares 
of £10 each, and the present shareholders have the option of 
taking, or of nominating a person to take, one new or every 
three shares atpresent held. The resolution was not earried, how- 
ever, without considerable discussion, in which dissatisfaction was 

with the mr outlay of the colliery, and the long time 
witho' 


which had el ut the coal havi 
party apsed e aving been brought into the 





One of a slightly different type he had recently 
erected for Messrs. Thorneycroft. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

From all branches of the iron trade in this district the reports 
continue to be of the most discouraging character. ‘The pro- 
tracted depression is ing the ition of makers to become a 
matter of serious concern, and with both producer and manufac- 
turer the chief question now is how to cover bare working 
expenses, as at the prices now ruling in the market it is impossible 
to do business at a profit. But low as the figures are at which 
makers are willing to accept orders for the purpose of keeping 
their works going, it is extremely difficult to effect sales; consumers 
apparently do not want iron, at present at least, and there is so 
little confideace in the future that low pricesdo not induce them 
to enter into speculative purchases. The Manchester market 
during the past week has again been extremely flat, the depression, 
if anything, being more marked than at the previous meeting, and 
makers are unable to stay the downward movement in prices. 
List rates which, however, are only nominal, are not altered, but 
merchants are in many cases pressing sales for prompt delivery 
at lower prices, and north country brands of pig iron delivered 
into this district can be bought at extremely low res. 

There is no material to notice in the position of Lanca- 
shire makers of pig iron. e new business coming tu hand is 
Fiano 4 small, and barely sufficient to give employment to the 
three or four furnaces which are now all that are left in blast for 

production of iron. Hematite are scarcely in 
any better position, as, although some of them are fairly employed 
on old orders, they are doing little or nothing in the shape of 
securing new business. Prices are much about the same as those 
last given ; No. 3 foundry delivered into the Manchester district 
being quoted at 55s. per ton, and No. 4 forge at 53s. to 54s. per 
ton, less 24 per cent. For hematites the nominal list quotations 
are made on a basis of 71s. per ton for No. 1 at the works, but a 
considerably lower figure than this would be accepted to secure 








orders. 

The local market for outside brands has also been very quiet. In 
Lincolnshire and Derbyshire iron there has been little or nothing 
doing, and nominally list rates are without change. Middles- 
brough iron has again been rather cheaper, without, however, 
inducing much business, and the average quotations for delivery 
into the Manchester district may be given at 49s. 9d. to 50s. per 
ton for No. 3 foundry, 49s. 3d. to 49s. 6d. for No. 4 foundry, and 
48s. 91. to 49s. per ton for No. 4 forge net cash. ‘ 

The finished iron trade continues in a very languid condition, 
and both forge proprietors and founders are still complaining that 
very few new orders are coming into the market, whilst many of 
the works are now but partially employed. Prices are about the 
same as last week, Staffordshire bars delivered into the Manchester 
district being quoted at £6 15s, to £6 17s. 6d., and Middlesbrough 
and Lancashire ditto at £6 12s. 6d. to £6 15s, per ton. 

Engineers continue very slack. In one or two exceptional 
branches, such as the makers of agricultural implements, who are 
just now very busy, the works are well employed, but the general 
engineering trade is extremely dull, and I understand that one of 
the largest firms in the immediate neighbourhood of Manchester 
are about to discharge a considerable number of their men. 

In the coal trade of this district, although the strike has now 
rapa § commenced, there is no very material change to notice. It 
0 


y in exceptional cases that any pressure of orders is being felt 
in consequence of the stoppage of the pits, and prices as a rule are 
higher. Colliery proprietors, where pits are stopped, will in most 
cases be able to supply the requirements of their regular customers 
for a couple of weeks out of the stocks they have on hand, and 





until these are done no very serious inconvenience will be felt in 
the market, as there is generally no scarcity of supplies. So far 
as the general trade is concerned, there is no improvement; ‘the 
requirements for household consumption are falling off, and the 
slackness in all branches of trade keeps down the both for 
iron-making and manufacturing purposes, to narrow limits, and it 
is only in burgy and slack, which are required for ‘brieck-making, 
that there is any ee. The average pit prices remain about as 
under :—Good Arley, 103. tu 10s. 6d.; Pem four-feet, 83. 6d. 
to 93.; common , 6s. 6d. to 7s.; burgy, 5s. 6d, to6s,; and slack, 
4s. to 5s, per ton. . 

The shipping trade is dull, but the strike in West Lancashire 
causes prices to be firmer than they have been. 

So far as the West Lancashire strike is concerned, in the Wigan 
and St. Helens districts, it may be said to be and the 
large firms seem determined to fight it out; some of them ha’ 
made eg for a protracted strike. In the Tyldesley 
Skelmersdale districts the masters have given way; in other 
quarters there are a few cases where the employers. are not very 
firm, and if the-men are able, which, however, is very doubtful, +o 
hold out for a month, there is no doubt that many of the em- 
ployers would give way. 

A quiet but comparatively healthful feeling is still observable in 
the hematite district of Furness and Cumberland. And the move- 
meuts in the iron trade for some time have not in any way 

proved the prospects or made them bright. The demand 
for ooth Bessemer and hematite qualities of iron is restricted, both 
on home and foreign account, but the business doing is sufficient 
to enable makers to maintain their p t ition, and to con- 
tinue their rate of output. Fully one-third of the furnaces in the 
district are out of blast; they have been so for several months 
past, and it is likely this position of affairs will not be disturbed 
during the present year. A few good continental orders have been 

during the past few months, and deliveries to Germany, 
rance, and Russia, have shown an improvement during the 
few weeks on the experience of a few months ago. Local ers 
have still a fair t of continental work in hand, and satisfac- 
tory relations seem likely to continue with the consumers south of 
the Evglish Channel. 

At the weekly meeting of the North Lancashire and Cumberland 
Exchange, held on Monday, the following was the official list of 
quotations :—No. 1 B , 678. 6d. aton at maker’s works ; No. 
2, 66s.; No. 3, 64s. 6d.; No. 3 forge, 64s. 6d.; No. 4 and No. 5 
forge, 623.; and white and mottled samples, 61s. a ton. Native 
iron ore, 13s. 6d. to 14s. 6d. a ton at the mines; very special quali- 
ties, 15s. 6d.; Irish hematite, delivered at Barrow, 11s. a ton; 
coal, slack, 93. a ton delivered ; burgy, 10s.; screened, 11s.; and 
best manufacturing, 12s. 

The steel trade is more animated, although all the producing 
machinery is not fully employed. The first cargo of steel rails for 
North American consumption for the present season left Barrow 
ou Sunday, and consisted of 1500 tons. There is no probability of 
a large trade being done in this direction during the summer 
months. Four or five large screw steamers are to carry 
a large parcel of steel rails to the Baltic for Russian consumption, 
and one of these is now taking in cargo. Other orders have lately 
been received from the same quarter. 

The Barrow Iron Shipbuilding Company launched from their 
yard on Wednesday, the 13th inst., the screw steamer Balcarres, 
1300 tons, for the Wigan Coal and Iron Company. The former 
company have ten vessels, mostly screw steamers, in course of con- 
struction. 

The coal trade remains very weak, and prices are exceedingly 
low. Shipping only moderately employed. 




















THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE is again no change to report in the general condition of 
the local iron trade and its allied industries, all of which remain 
quiet. Prices are hardly upheld, except for special brands, and 
there are symptoms of further reductions taking place before long. 
In pig iron the week’s sales here do not appear to have been at 
all large either in respect of forge or foundry qualities. There are 
still considerable lots of hematite pigs coming into the district from 
the West Coast, but they are for the most part in fulfilment of 
old engagements. 

The average condition of the local trade was pretty well set 
forth in a speech made the other evening by Mr. J. Stores 
Smith, the well-known managing director of the Sheepbridge Iron 
and Coal Company, near Sheffield. After remarking upon the bad 
state of trade, Mr. Smith said he ‘‘ wished he could hold out the 
hope that the bottom of the depression had been reached, but only 
that very day he had heard of less demand and more lowering of 
prices than ever. When it was to change he did not know, but he 
did think it would be a long time time before prosperous times 
came back again, and the return of those times must be through 

economy and hard work.” Coming from a gentleman so 
well known in the trade as Mr. Smith, these remarks will have 
more weight than any comments of my own, although I may say 
that what is just rded fully corroborates the statements which 
have appeared in these reports for many months past. 

Some interesting remarks were also made at the general meeting 
of the shareholders of William Cooke and Co., Limited, Sheffield, 
on Friday last. The report showed a loss on the year’s working, 
but the shareholders expressed their -satisfaction that it was not 
heavier in the present state of trade. Several questions were also 
asked as to the business of the company, relative to which it was 
stated that the manufacture of spiegeleisen had now been given 
up. As they could sell merchant iron at a profit, the furnaces 
were being utilised in that direction. When the company was 
formed their speciality was the manufacture of steel iron. At 
that time they made 270 to 280 tons per week, whereas in the 
past year they had only produced 360 tons, All the plant, how- 
ever, was good, and ready for a revival in trade. Last year there 
had been a good trade done in spiegeleisen, but they now had 
severe competition. Their Thormanby iron ore mines were raisin; 
a large quantity of ore every week. The new hoop mill which had 
been started during the year was also so far a success, 

In the steel rail trade I have no particular change to notice. 
The two or three works just outside the town, which have for some 
time been fairly well engaged, are still doing a good business, one 
of them being said to have orders on the books sufficient to keep 
the works going on one shift until October. In the town the older 
rail mills are not busy, to put the matter in a very general way. 

The armour-plate mills and shops are also quietly engaged ; 
hence there cannot be that “heavy output” which is so con- 
stantly reported in other quarters. 

On Friday last the firing of a shot in one of the workings of the 
Kent’s thin coal seams at the Aldwarke Colliery of John Brown 
and Company, Limited, caused some of the bratticing props to 
take fire, and finally resulted in the ignition of the coal seam face. 
By dint of strenuous efforts, however, continued for a dozen hours, 
the fire was got under, the seam being filled with three feet of 
water. The fire at the Unstone Silkstone Colliery still continves, 
although shafts have been sealed up. 

The returns just issued show that during May the Midland Rail- 
way Company carried 140,874 tons of coal to London ; the London 
and North-Western, 111,613 tons ; the Great Northern, 91,167 ; and 
the Great Eastern, 67,739 tons. 

It now — that the negotiations between the Great Northern 
and Great Eastern lines are broken off, the Great Northern having 
declined to guarantee a dividend at the rate of 6 per cent. for a 
period of ten years from the date of fusion. 

It is understood that the South Yorkshire Miners’ Association 
will shortly be entirely quit of the unfortunate Shirland Colliery, 
in the purchase and working of which the association has sunk 
over £30,000. The land on the surface is now to be sold, the pit 
having already been in the possession of the new owners for sometime. 
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A further meeting of the shareholders will shortly be held for the 
purpose of receiving the final report of the directors and auditor 
as to the manner in which the business has been conducted. 

At a general meeting of the creditors of Mr. Aaron Marks, 
merchant, Sheffield, last week, the liabilities were shown to be 
£19,947 and the assets £14,887. After a long discussion the credi- 
tors agreed to accept a composition of lls. in the £1, in five 
instalments spread over a period of eighteen months, the last two 
instalments to be guaranteed. The creditors in this case are very 
numerous, there being many in America, Germany, France, Swit- 
zerland, Italy, &c. 

On Monday a meeting of the creditors of Frederick Dalzell Carr, 
of Rotherham, metal broker, and formerly in busi with 


visible. It applies equally to other goods, the total value of which 
early 


shipped from Newcastle has been n 100,000 less during the 
past month than in the same month of last year. 

There is no real change in the position of the finished iron 
trade. Matters do not mend in any: appreciable degree. Iron 
founders are tolerably well ry with colliery work, and chain 
founders are in some cases doing a good deal of business. Some 
of the largest engineering establishments on Tees-side only work 
five days per week. Marine engine builders on the Wear have a 
good deal of business on hand, mainly on local account. 

The largest vessel ever built on the Wear was launched from Mr. 
ining shipbuilding yard at Deptford, Sunderland, on Tuesday, 





another as the Owlerton Forge and Axle Company, Sheffield, 
was held at Rotherham. Mr. Robert Luke (Messrs. Ashby, Jeffery, 
and Luke, Stamford) occupied the chair. In the separate estate 
the debts were £197, and the assets £114. In the joint estate the 
liabilities were £400, and the assets nil. Liquidation resulted. 

The Belper, Derbyshire, horse nail makers have informed the 
Staffordshire men of the same trade, who are now out on strike, 
that they—the former—will support them, providing they will 
continue out until a recent reduction of 3d. per 1000 be made good. 
At present, the price paid in both districts is 4s. per 1000. 

The epee be some of the current prices of the day here :— 
Ordinary me t bars, £5 15s. to £6; good commercial bars, 
£7 10s. to £7 15s.; best ordinary bars, £8 to £9; marked iron, £9 to 
£9 10s.; hoops, £9 to £10; sheets, £9 to £10 10s.; ordinary boiler 
plates, £9 to £9 10s.; marked ditto, £10 10s. to £12; charcoal 
plates, £14 to £16; Bessemer blooms, £5 10s. to £6; Bessemer 
steel rails, £6 15s. to £7 ; horse-shoe iron, £10 15s. to £10 17s. 6d ; 
cast steel ingots, £9; tool steel, £40 to £65; tap and die steel, £50 
to £72; single shear, £35 to £50; double shear, £40 to £55; 
Blister steel bars, £21 to £42; fork steel, £22 to £25; hammer 
steel, Bessemer, £27 to £28; cast steel for hammers, £32 to £34; 
spring steel, Bessemer, £8 10s.; cast English spring steel, £18 to 
£21; German or other foreign spring steel, £22 to £25; cast steel 
sheets, to 18 WG, £23; 19 to 20 WG, £28; 21 to 22 WW, £30; 
24, 25, and 26 WG, £35 to £36; 27 and 28 WG, £40; clock springs 
steel sheets, £70 to £75; plough plates, £20 to £25; saw steel, £30 
to £40; and octagon cast, £21 to £25. These prices are subject to 
various rates of discount, mostly varying, however, from 15 to 20 
per cent. for cash. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


Durine the past ten days the condition of the iron trade of the 
North of England has not undergone material change ; if any- 
thing, prices are again a trifle weaker, No. 1 being quoted at 45s., 
and No. 3 at 4ls. 61. per ton net cash. There is, as before, a very 
large quantity of iron going into stock, and this has exercised a 
discouraging effect on the trade. It is not yet certain how far the 
continued low range of prices may induce makers to blow out some 
of their furnaces, but such a contingency as this continues to be a 
good deal talked about. The better times so anxiously looked for 
are not at all likely to be attained while the output of pig iron 
continues to be so much larger than the trade requires. 

The umpire appointed to deal with the question of the miners’ 
wages in Cleveland has at length issued his award. Sir James 
Stephen adjudicates that there shall be a reduction of one penny 
pese in the mining rate and of 7 per cent. in the wages of datal 

ds. He has founded this award mainly on the declension in 
the price of pig iron, taking little account of the other circum- 
stances that were brought forward on either side. The award has 
caused a great deal of dissatisfaction among the miners, who never 
expected a fall of more than a halfpenny. It will represent a 
difference as against the men of £50,000 to £60,000 a year. 

The Northumberland miners’ strike has at last come to an end in 
@ very judicious and ible manner. A vote of the county 
having been taken, it has been found that 6931 voted for arbitra- 
tion on the quesiion of a 10 per cent. reduction in wages alone, 
while 3829 vote in favour of continuing the strike, leaving a 
majority of 3102 in favour of arbitration. The majority of the 
miners had consequently resumed work during the current week, 
and the owners having agreed to waive for the present their proposal 
to withdraw their privileges of free house + coals, the necessary 
arrangements for the arbitration will be carried out without further 
delay. It is regarded on all hands as an exceedingly happy 
circumstance that the strike has thus terminated, and the fact is 
largely due to the firm attitude of Mr. Burt, M.P., and other 
leaders of the men, who did not hesitate to tell them emphatically 
that they were in the wrong. The strike has been of too short 
duration to produce any material effect either on the employers or 
on the miners, and the temporary derangement of trade which it 
has occasioned will be easily rectified. 

Asa result of the termination of the Northumberland strike 
many buyers have temporarily suspended their d ds for steam 
coal, and the increase in value that took place in second-rate qualities 
of Durham coals has given place already to a more normal state of 
things. The shipments at Tyne Dock, which have for the past 
week been on rather a limited scale, are likely to be resumed on as 
large a scale as ever within the next two or three days. 

Sir James FitzStephen, Q.C., has agreed to accept the position of 
ampire in the Durham coke trade arbitration, which will ensue on 
the 22nd inst. Mr. Douglas and Mr. Simpson will act on behalf 
of the owners. The demand of the owners is one for a 6 per cent. 
reduction of wages, but, as the claim has been worded, the men 
are required to show cause why they should not submit to this 
a and hence they are placed in the position of plaintiffs 

a suit. 

Negotiations are now going on with a view to federating the 
blast furnacemen of the North of England with the cokemen. The 
latter have a union of their own, with its head-quarters and 
executive at Bishop Auckland ; but not so the ironworkers, who 
are a very disunited class, and belong, so far as they have any 
association at all, to the National Union of Finished Ironworkers. 
In several instances the blast furnacemen are united locally, as at 
Consett, where they have an association of their own, but, in the 
majority of cases, the blast furnace workers are without any 
executive or funds for union purposes. The proposed federation 
has not yet taken any more definite shape than the holding of two 
or three public meetings last week ; but seeing that the labour of 
b ur and cok has a near affinity, there appears to 
be a fair chance of its being carried out. 

Profound regret has been occasioned in the Cleveland district 
by the death of Mr. John Jones, the secretary of the North of Eng- 
land iron trade. The deceased was perhaps the most indispensable 
man in Cleveland. He had a rare talent for organisation and 
administration, and this faculty found its fullest scope in the 
establishment of the Iron and Steel Institute and the British Iron 
Trade Association. Besides the tarial work ted with 
these important societies, Mr. Jones acted as secretary to the 
Middlesbrough Exchange, of which he was one of the founders ; to 
the Freighters’ Association for the North of England, of which he 
was also an active promoter; and to the Agricultural Implement 
Manufacturers’ Association, to which he was appointed only a few 
weeks before his mortal illness supervened. Mr. Jones was only 
in his forty-third year. He was buried privately on Saturday in 
Guisbrough Cemetery, in Cleveland. 

The shipments of coal from the north-east ports show a very 
remarkable declension ascompared with the prévious year. From 
Newcastle alone the shipments for London and other ports in the 
United Kingdom for the month of May have been 15,000 less than 
the shipments for the corresponding month of 1876 ; and to foreign 
ports the shipments from Newcastle have been 33,000 tons less in 
the same period. From most of the other ports there is a falling 
off, with the exception of Sunderland, where the coastwise a: 
ments from the north exhibit an increase of about 8000 tons. It 
is not, however, in coal and coke alone that this declension is 























theDurban. The new vessel is a mail steamer, intended 
for the traffic of the Union Company between Southampion and 
the Cape of Good Hope, Its dimensions are 370ft. over all, 360ft. 
on the water-line, 38ft. breadth, 29ft. depth of hold, and 2990 tons 
gross tonnage. Her engines, of 500-horse power, are supplied by 
Messrs. R. and W. Hawthorn, of Neweastle. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THe iron trade has been characterised throughout the past week 
by great inaction in nearly all its departments, Very little has 
been done in the open market in raw iron, ‘warrants and makers’ 
brands being alike comparatively neglected, and there is not much 
change in prices. The tendency in values of warrants has been 
rather downwards, but makers’ iron has for the most part 
remained stationary in price, while one or two brands have been 
selling somewhat firmer. Our foreign exports of pigs continue very 
light, but there is a marked improvement this week in the bulk of 
the imports from the North of England. Last week's reduction 
in prices has not in the least availed as yet to stimulate business. 
Considerable quantities of pigs are being sent into store, and the 
amount in Messrs. Connal and Co.’s Glasgow’s stores is now about 
139,000 tons, or 1000 tons more than a week ago. There are 111 
furnaces in blast as compared with 116 at the same time last year. 

On Friday the warrant market was quiet, with a small business. 
In the forenoon, 54s. 14d. cash and one month was paid, whilst in 
the afternoon 54s. 14d. one month was the only quotation. The 
market was dull on Monday, when prices receded 3d. No business 
was reported in the forenoon, but in the afternoon transactions 
took p: at 53s. 1 cash and one month. A fair business was 
done on Tuesday at 53s. 9d. for various dates. A few transactions 
took place on Wednesday forenoon at 53s. 8d. cash and 53s. Sha. 
fourteen days, very little being done in the afternoon. To-day 
(Thursday) there was rather more activity, and a large business 
was done at 53s. 81 cash and 53s. 9d. month fixed. 

The demand for makers’ iron has been limited. Gartsherrie, 
No. 3, improved 6d. in the course of the week; Monkland, 
No. 1, 64.; Govan, No. 1, 61.; No. 3, 1s. Present quotations are 
as follows:—Good marketab!e brands, f.o.b. at Glasgow, Ng. 1, 
55s. 6d.; No. 3, 52s.; Gartsherrie, No. 1, 62s. 64.; No. 3,%55s.; 
Coltness, No. 1, 65s. 64.; No. 3, 55s.; Summerlee, No. 1, 60s. 6<.; 
No. 3, 54s. 64.; Langloan, No. 1, 623. 64.; No 3, 55s ; Carnbroc, 
No. 1, 57s. 6d.; No. 3, 53s. 6d. ; Monkland, No. 1, 55s. 6d.; No, 3, 
52s.; Clyde, No. 1, 56s. 6d.; No. 3, 523. 6d.; Govan, at Broomie- 
law, No. 1, 55s. 6d.; No. 3, 533. 6d.; Calder, at Port-Dundas, 
No. 1, 61s. 6d.; No. 3, 53s. 6d.; Glengarnock, at Ardrossan, No. 1, 
60s.; No. 3, 54s. 6d. Eglinton, No. 1, 55s. 6d.; No. 3, 52s. 6d; 
Dalmellington, No. 1, 55s. 6d.; No. 3, 53s. 6d.; Carron, at Grange- 
mouth, No. 1, 65s.; ditto, specially selected, 70s; No. 3, 64s.; 
Shotts, at Leith, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Kinneil, at 
Bo'ness, No. 1, 56s. 6d.; No. 3, 52s. 6d. 

Business in manufactured iron just now is quiet, though a fair 
amount of employment is to be had at most of the works. The 
lock-out in the shipbuilding trade proves a serious drawback to 
manufacturers of plates. The bar trade is comparatively good, and 
pipe makers have a fair supply of orders on hand. Last week's 
shipments of iron manufactures from the Clyde embraced £7000 
worth of machinery, £1000 castings, £900 pipes and tubes, and 
£1200 miscellaneous articles. 

The coast trade is dull in all departments in the West of Scot- 
land, the inquiry for household sorts being especially slow. A 
falling off has also taken place in the shipping demand, but prices 
are as yet fully maintained, and more activity is expected in a 
week or two, when the Quebec traders will be in port for cargoes. 
So far as can be ascertained, no inconvenience is felt from the lock- 
cut of miners in the counties of Fife and Clackwannan. When 
the lock-out took place there were considerable stocks on hand, and 
as large supplies are obtained from Mid and East Lothian, Stirling, 
and Linlithgow, and the Western counties, all requirements of 
both the home and coasting, and continental trades are easily met, 
without the necessity of advancing the prices. 

In the districts of Larkhall, Hamilton, Motherwell, and Wishaw. 
all the miners held a holiday last week, in accordance with a 
recent resolution to stop one whole day every week, with the ex- 

ectation of clearing the pit banks from the large “‘bings” which 
~— been accumulating for a considerable time. Upwards of 100 
collieries were thus thrown idle, and the miners assert their deter- 
mination to remain idle strictly one day each week with the object 
stated. The miners employed in Messrs. William Baird and Co ’s 
pits in the Kilsyth district, held an open-air meeting a few days 
ago, and appointed a deputation to wait upon their employers tojask 
an advance of wages. The deputation met with no encouragement, 
the representatives of the firm stating that they could hold out no 
prospect of an early advance. ; 

The lock-out of miners in Fife and Clackmannan continues, and 
there are at present no signs of an arrangement being effected. 
The masters resolved, at a meeting held on Tuesday, that they 
could not entertain the offer made by the delegates of the men to 
aczept 5 per cent. just now, and to wait an advance of prices 
before getting the other 5 per cent. The executive board of the 
1 iation have decided that the allowance to be given the 
men from the local funds while the dispute continues shall be at 
the rate of 8s. per week to each member, and Is. per week for 
each child under twelve years of age. They have also agreed that 
‘those men who have not taken advantage of the facilities 
offered them for joining the Association shall not be recognised by 
the Association in any form.” It should be added that the Miners’ 
National Association will also contribute to the support of the men 
locked-out. : . : 

Several proposals have been made in the course of the week with 
the view of settling the difficulties between the Clyde sbipbuilders 
and their workmen now locked out; but all these suggestions are 
from the masters’ point of view, and none of them are at all likely 
to meet the approbation of the men. It is proposed, for inst * 
that the men should go back to the fifty-four hours week, and undo 
all that they accomplished in 1872, when they were successful in 
reducing the hours from fifty-four to fifty-one. Another proposal 
is that piece-work should be universally adopted, but to this the 
m-n are also strongly opposed, not, as they represent, to its prin- 
ciple, which they profess to regard as most fair and equitable, 
but to its practice, which they allege has in the past 
been anything but fair. In support of this assertion they point to 
cases in which it was adopted, where it worked well enough for a 
time, but where before long the overseers began a system of con- 
tinually lowering the prices of the jobs, until it was impossible for 
the men to make wages. The only incidence of importance in con- 
nection with the dispute this week is the arrival of twenty-five 
Dutch shipwrights from Amsterdam, who have been set to work in 
the yard of Messrs. A. and J. Inglis, at Partick, on the Irene, a 
vessel belonging to Dutch owners. The men are under the charge 
of a Dutch foreman, and are provided with food and sleeping 
accommodation on board the vessel, so that it will not he necessary 
for them to leave the yard. They are working Dutch hours— 
5 a.m. to7 p.m., for Scotch wages, 7s. per day. A body of police 
has been kept at the work in case of interference on the part of 
men locked out, but there is not likely to be any disturbance unless 











the Dutchmen should find their way into town. If this ¢: . 
_— should succeed, it is said it will be imitated by my 
uilders. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

A most startling rumour has just been promulgated to the 
effect that the South Wales Coalowners’ Association are deliberat- 
ing upon the expediency of limiting the output of coal. It has 
long been a matter of public notoriety that coalowners were doing 
a large trade and getting no profit ; indeed, on the contrary, many 
were sustaining rye and thus, however startling the rumour is, 
no one is surprised, Yet the statement must be taken with some 
degree of caution. I scarcely think the step will be resorted to 
until the 10 per cent. reduction scheme has been carried out at the 
leading collieries. This alone would give a relief without necessi- 
tating the recourse to a limitation of output, and as regards this 
latter course, is it certain that all the colliery owners wor! the 
four-feet steam would bind themselves to the limitation? I think 
not. 

It is interesting to note how the forces for working the centre of 
the coal basin are converging to that point. Harris, on the one 
hand, Nixon on the other, the Penrhiwcerber Company in the 
westerly direction, and due south from an entirely new direction 
Henry Williams and Co., who have just struck the No.3 Rhondda, 
and is rapidly nearing No. 4. One district alone is estimated to 
contain 14 square miles of virgin four-feet coal, so the future of 
Wales is tolerably well secured. 

The tax upon the coal resources of Wales has assumed ve 
proportions. For the month of May the export from Cardiff alone 
came to 383,130 tons, where it is evident that the average is re- 
tained, as the weekly total amounts to 80,000. During last week 
the total coal from the Welsh ports came to 106,569 tons. The 
drain thus is enormous, and out of the large quantity exceedingly 
little is composed of the inferior coals, 

A novel change occurred at the New Tredegar pit on Saturday 
last. Every man who had a boy working with him in a stall where 
three persons only worked was sodaiel twopence per ton. This 
has caused a great deal of dissatisfaction. 

The Tondu colliers and miners have agreed to accept the 10 per 
cent. reduction. They had been out a fortnight, 

Messrs. Barnes, the well-known Birkenhead coal merchants, have 
concluded negotiations for leasing the deep pit belonging to the 
Nantyglo Company. 

The strike of the hauliers, wagon fitters and others connected 
with the Powell Duffryn pits in the Aberdare valley continues, 
and as the men show no disposition to yield, their places are being 
gradually filled, so that the strike will come to the same ending 
as that of the Taff Vale fitters—in nothing. 

The total export of iron rails from the Cardiff docks —— May, 
was only 7954 tons. Sheet iron to Holland amounted to 181 tons, 
and bar, chiefly to Spain, 438 tona. 

The total export of iron and steel from the ports of Cardiff and 
Newport last week amounted to 1597. 

One is tempted to contrast this with the 30.000 tons sent from 
Wales in the days of the American rail trade, and the mere 
statement requires no comment. One is not surprised to hear that 
the mass of the Welsh ironworkers are now occupied in cutting 
coal or in simp!e labouring. 

Nothing has yet been done at Cyfarthfa, but I hold firmly to 
the opinion that the summer will not pass before there is a start 
there. What with simply making pig, as some ironworks are 
doing, convertible rails another, and steel rails at several of the 
Monmouthshire works, a moderate dezree of trade is enjoyed ; and 
it does seem surprising that Cyfartufa, which is able to turn out 
a cheaper iron rail than any other ironworks in South Wales, 
shouldcontinue idle. 

A tolerable idea of the activity in the coal working is given by 
the fact that Wales imported 10,000 of pitwood last month. 

Much surprise is felt at Swansea that during the whole of last 
week there was no shipment of patent fuel. This,» being one of 
the staple trades of the district, is an indication of the bad times 
there. But for Landore and the Morriston tin plate works, 
things would be at a low ebb. 

It is proposed to enforce a reduction of wages at several of the 
Forest of Dean collieries, but I bave good authority for stating 
that this measure is not yet resolved upon at the ironworks, 

There is little doing in tin plates. 

The launch of the Japanese war vessel at Pembroke Dock took 
place on Tuesday. f - 

A meeting of delegates representing 29,000 colliers was held at 
Merthyr on Tuesday. Mr. Halliday was present. The object of 
the gathering was to ye ye against the abandonment of the 
sliding scale, and to afford assistance to those of the Plymouth 
colliers in resisting the 10 per cent. reduction. 

Upwards of two thousand colliers are out on strike in the Forest 
of Dean. They refuse a proffered reduction of 5 per cent. It is 
thought that a crisis is impending in the South Wales coal trade. 
An important meeting of masters was held on Wednesday, but 
nothing was allowed to transpire. 








Sout Kensincton Musgum.—Visitors during the week ending 
June 9th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8137; mercantile marine, bi 
materials, and other collections, 1448. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 6 p.m., Museum, 
2201; mercantile marine, naneing materials, and other collections, 
157. Total, 11,943. Average of corresponding week in former 
years, 14,812. Total from the opening of the Museum, 16,358,709. 
Patent-office Museum, 2820. Total, from the opening the 
Museum, freedaily, May 12th, 1858, 3,714,286. 





CONTENTS. 








PAGE PAGE 
Tue Disposal or Town Sewace 405 | Roors Mine VentiLator. (Ilus- 
Report or THE Bevoran Com- trated) 5 60 8. Se et ee GS 
MIssIoNn oN Continvous Brakes 496 | Screw Forornc Macuine. (il- 








.. 407| lustrated) .. .. .. «. « 417 
+ pena Menonanpa -. 407 Up expina Toncs. (Illustrated) 417 
MIsceLLAwza.. .. .- .- -- 407| Lega Iwreciicence .. .. .. 418 
Ten-Hors& Honizontat ENGINE Tae Parent Jounwat.. .. .. 418 
(Illustrated) .. .. .- «. 409 ABSTRACTS OF SPECIFICATIONS .. 419 
Contracts Opex— Tue Iron, Coat, aND GENERAL 
Irwell Road Bridge, Salford. Traprs OF BimMINGHAM, 
(Illustrated) .._.. «. «- 410 en ge AND OTHER in 
NTINUOUS ar 
"haa nn ae ~ .. «. 410) Nores Fxom THE SHEFFIELD 
Letrers TO THE EpIToR— ee eee, | 
Breaking of Engine Shafts in Notes rrom LANCASHIRE... .. 421 
the Royal Navy—Gas Fur- Nores From THE NORTH e@F 
naces — Perkins’ Steam ENGLAND .. .. «+ «+ oe 422 
Boilers—Continuous Brakes Nores rromM ScoTLAND 422 


Notes rrom WALES AND Apyor- 


— does—Treatment of 
my «es «e «» 411|/@?tno Countizs .. .. 


a 
ao ; toon in Naval P Suapension Bridge, New York 406 
Verkre—intion tevigution | Ciecte Oneal an Mache 
Peters — Barat, on Tse tate ‘Mee Sonophy Ava- 
Mig re ene 84 414) torpedo. Range’ at Woolwich 
Revirw— Ra ae ee 
Sanitary Engineering. By J. Live : —— oe 


Bailey Denton, ~~ &c. 414 - 
Batu anp WEsT OF GLAND 
8) . (Illustrated) .. .. 415 Canal by Ironclads — 
uemetitin PuriFier--Revo.u- Royal Society—Ship Models 418 








TION INDICATOR. (Illustrated) 415' South Kensington Museum.. 422 




















June 22, 1877. 


THE DETERMINATION OF THE PENETRA- 
ial TION OF SHOT INTO ARMOUR. 

Tux long series of plate experiments that have been 
carried out during the past winter with the 80-ton gun and 
38-ton gun, both before and after chambering, as well as 

ose with the 100-ton gun, afford an opportunity of test- 
- how far the formule that are employed to calculate the 

netration of shot into armour are reliable. It is not 
los proposed to go elaborately into the conditions of the 
uestion, but merely to put before our readers the sim le 
ormula generally employed in practice, observing how far 
it has proved itself correct in the case of recent experi- 
ments. No high mathematics are required to follow it; 
the expression being merely an equation, having on one 
side of it the vis viva of the shot, that is the work stored 
up in it, and on the other the effect on the target, sup- 
posing the shot just to penetrate it completely, viz. : 


2H gerx bh xk. 





24 
Where W = wolabe of shot, v = velocity as it strikes the 
target, g the effect of gravity ; r == the radius, that is 27 = 
the transverse diameter of shot or calibre of bore; b= 
the thickness of iron completely penetrated, and » and k= 
certain constants, whose value depends on the system 
pursued by different writers on the subject. 
Major Noble, of the department of the 
Director of Artillery, used 1°6 for x and 
2°53 for &. Captain Andrew Noble, of 
Elswick, put n= 3, and £=3'14. It will 
be seen that the left-hand side of the 
equation is simply the expression for vis 
viva, which we may, therefore, call correct 
without, question. The right-hand side is 
open to question; 277 is the circum- 
ference of the hole cut in the target. Its 
employment then infers that the shot clips 
out a disc like a flat-headed punch m 
ordinary statical punching. This sounds 
as if it might be correct for flat-headed 
projectiles, but certainly could not be so 
with sharp-pointed ogival-headed ones. 
Moreover, it would naturally suggest itself 
to the mind that in entering any consi- 
derable depth of iron, the pressure would 
be felt all over the head, and the resist- 
ance would be accordingly proportioned 
to the extent of surfaces,in contact. In 
other words, it would be proportioned to 
the square of 7; that is r*, not 7, would 
enter the right-hand side of the equation. 
As long as the mass of iron stands rigidly 
up to the shot, this is probably the case ; 
but as a matter of fact, as soon as the shot 
penetrates one or two inches into the plate 
the latter begins to crack at the back, as 
in the case of the Sin. and 6hin. plates 
employed in the targets for the 80-ton and 
38-ton guns at Shoeburyness. The same 
effect may also be seen in different stages 
in the plates recently experimented on in 
the investigations of the committee on 
iron defences. It follows then that the 
resistance is at the surface as 7 7*, only 
while the point of the shot enters to a 
slight depth, and this is while the resist- 
ance is coniparatively insignificant. After 
the plate begins to part at the back, the 
wake done on the target consists mainly 
in tearing open the iron sufficiently to 
allow the shot to pass through the plate. 
The accompanying cuts show in what 
way this is generally effected. The plate 
begins to open at the back in a crack of the form 
of a cross or star. Figs. 1 and 2 show the section and 
back view respectively, as exhibited in the case of the first 
80-ton gun shot, which was brought up to a stop in the 
target just at this stage of penetration. Figs. 3 and 4 give 
a further s of the process of penetration, taken from 
the results of other experiments. rset plates may be now 
seen nearly in this condition at Shoeburyness. By these 
it appears that the plate becomes torn open first in a cross 
or star formed of cracks, bearing a certain relation to the 
radius or diameter of the shot taking the section trans- 
versely, and afterwards in a circle bearing a close relation 
to the circumference of the shot, but being probably rather 
smaller, so that the shot has still to force up the edges and 
smoothe them off in order to force its way through the 
plate. In the case we have taken, the plate would be torn 
along lines represented approximately by 4 r + 277, or 
(2% + 4)r. The plate, as we have said, does not always 
begin to give way by tearing in a cross-shaped tear, but 
sometimes, as in the case of the last round fired from the 
80-ton gun, in a star crack, so that the term 47 cannot be 
assumed. Hence, if a suitable constant / be found, the 
factors 2 7 7 & in the expression are seen to be reasonable ; 
6" still remains, and this is the, perhaps, most arbitrary 
part of it. Captain English, R.E., by a severe mathema- 
tical analysis of this question, arrives at a much more per- 
fect, but much more elaborate, method of forming an 
equation between the work stored up in the shot and that 
a asa on the target. On the other hand, Major Mait- 
d has employed another formula which answers well 
for velocity within a certain range. A mathematician 
might enjoy following Captain English through several 
pages of application of the integral calculus to this ques- 
tion, and some foreign authorities we believe would find 
something to be said in defence of Major Maitland’s 


adoption of the square of r. Our present object, however, 
is to avoid all such discussion, and simply to try how far 
the results given by the formula generally employed accord 


with the results actually obtained in recent experiments. 
We may at once say that we shall find that in cases of 
complete penetration, we have, practically, a very 
reliable formula in as simple a shape as could be reasonably 
expected, but that in cases of partial penetration the 
formula does not apply, and we are left to the best guess 
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we can make, based on inference from its application, and 
from such experiments as have taken place under some- 
what similar conditions. Good results, however, may often 
be obtained in this way. To begin with complete pene- 
tration. 

We will take the case of the 38-ton gun before chamber- 
ing, and work it out fully, in order to enable any of our 
readers to follow each step easily, and calculate penetrations 
for themselves in future experiments. This experiment 
took place last October. The projectile weighed 812 lb., 
including gas check; the striking velocity was 1420ft. per 
second; the calibre of the gun and approximate diameter 
of shot was 12°5in.; and the target consisted of three 
layers of iron, each 64in. thick—that is, 19°5in. of iron in 
all—as well as two intermediate layers of teak, of Sin. each 
| —l0in. in all. Our formula, taking Major Noble’s con- 
| stant, &c., as used in the Director of Artillery’s department, 

is 


v2 16 
a wrb x 253; 








| g 
| which, to find b, the iron that may be completely pene- | 
trated, becomes— | 
oe 
29 x 2538 x Qari 


and as the constant is made on the supposition of the work 


b= 





FIG. 4 


THE PENETRATION OF ARMOUR PLATES. 


being expressed in foot-tons, we shall have to enter 20 x 112 | 
in the denominator if we write in the weight of our shot 

in the numerator—as it is always convenient to do—in | 
pounds. Thus, in the case before us, W = 812, v = 1420, | 
27 = 12°5, g = 32°19, r = 3:14159. Thus our equation 
becomes— 


16/812 x 1420 x 1420 








and we would point out that the whole of the denominator 
except the 27, that is 12°5—the calibre of the gun—is 
constant for all calculations of penetration of armour by 
all calibres and natures of shot to which the constant 2°53 
may be applied. The whole is in a form adapted for 








logarithms. 

Thus Log. 812—= 29096560 | Log. 2 = 0-3n10300 
_  § 3°1522883 | og. 3219 = 1:5077210 
2 Log. 1420 = {3129883 Log. 2°53 = 0°4031205 
Log. 3°14159 = 0°4971495 
92141326 | Log. 2°240 = 3°3502480 

7°1561790 
—— | Constant factorslog. = 6°0592690 
~~ { 4)20579563 | Log.  12°5 = 1:0969100 
4) °5144884 | Log. of entire denom. = 71561790 

19°33 = 1296221 


As we wish to make this process perfectly plain to those 
who may be little accustomed to such computation, we 
observe that we have taken the logarithms of the factors 
in the numerator, and the logarithms of the factors of the 
denominator and subtracted the sum of the latter from 
the sum of the former. Lastly, we have taken the 1°6 root, 
by dividing the logarithm by 4 and 4 and moving the 
decimal point. The number corresponding to the resulting 
logarithm is the answer. That is, we get “b” the com- 
eee penetration in inches, which in this case is 19°33in. 

he process, then, is a simple one. We have taken all the 
factors of the denominator which apply to all similar ques- 
tions first, giving the logarithm of these constant factors 
separately before com ting it for the entire denominator 
by adding the logari 12°5, in order to supply the 
cula- 
tions, By the above calculation, it appears that the shot 
of the 38-ton gun ought to have penetrated completely 
19'33in, of iron. 











The target No. 40 consisted of 19°5in. of iron and 10in. 
of teak, but the iron being divided into layers detracted 
from its strength to a much greater extent than was made 
up by the addition of teak. On the whole, the and 
gun might be considered equally matched. The bulk of 
the shot did on the occasion of the trial actually pass 
through the target, leaving its base wedged in the hole. 
This result, then, agreed very well with the calculation we 
have just e. 

In the 80-ton gun trials, and that of 38-ton gun after 
chambering, complete penetration was not obtained. We 
therefore pass on to the Spezia trials with the 100-ton gun. 


The gun was. here more than a match for the iron t 
We will take No. 13 round, when the velocity was 1478ft., 
the weight of shot being 2000 Ib., and the diameter 17in. 
Here Log. 2000 = 3°3010300 Log. of constant fac. = 6°0592690 
2 Log. 1478 = {31696744 Log. 17 = 1:2304489 
9°6403788 
7°2897179 
4 )2°3506609 
4) "587665225 
29°455 = 1°4691631 
penetrating nearly 293in. of iron ; conse- 
quently a target which had only 22in. of 
iron with skin and wood, which might 
be reckoned as equivalent to about 24in. 
in all, was no match for the gun, and 
be the case where wrought iron was 
employed in the armour plates. We have 
taken No: 13 round, because we are able to 
pursue our test a little further than in 
the case of other rounds, for the velocity 
behind the targets was measuzed as 600ft. 
a second. Suppose we take that as repre- 
senting the velocity of the shot after pene- 
tration, we have v = 600. 

It will be better to take the pene- 
inches of iron, and this is easily done by 
omitting the root and the constant 2°53 
from the denominator, writing the equa- 
tion in fact as _ 

2536 = 











3°1696744 Me 
7°2897179 
164 
That is, this shot should be capable of 
should be easily penetrated, as proved to 
of a fragment cutting a screen ere 
trating power of the shot rather than the 


W ev 
29 x2ur 
which, with the velocities 1478 and 600, 
give us two penetrating figures of 567°26 
and 93°48 foot-tons per inch circumfer- 
ence, and the difference, which should 
represent the value in penetrating figure 
lost in penetrating the target, is 473°78, 
whereas it may be calculated easily that 
14in. would need only about 408°75 foot- 
tons per inch, hence there are perhaps 
65 foot-tons unaccounted for. Never- 
theless, considering the imperfection of the 
conditions, this is not an unreasonable 
discrepancy. We have recently had more 
examples of partial than of complete 
penetration. We will pass on to them. 
To take the Glatton experiments, we do 
not know the exact striking velocity on 
the occasion—in fact, it was not taken as 
far as we remember, but the usual pene- 
trating figure of the 25-ton gun at 200 
yards is 181 foot-tons. 

Log. 181 = 2°2576786 

Log. 2°53 —-0°4031205 

4)1 8545581 
4)4 6363953 


14°424 = 1°1590988 : 

That is to say, the penetration should be 14°424 at 200 
yards. Now the Glatton turret in the part struck had a 
thickness of 14in. of armour, 15in. wood, and lin. skin. 
Consequently, the shot should not be able to penetrate 
completely. It should penetrate 14°4in. of iron unbacked, 
but it requires much greater force to enter 14:4in. into iron 
with any strong backing behind it, so that a considerable 
deduction must always be made in cases of partial penetra- 
tion. Hence we must not expect the shot to enter its full 
14:4in., but something less, and this is what took ; 
the point of the shot in both rounds fired penetrating to 
the depth of the iron, but being stopped by the backing, 
with portions of plate, no doubt opened backwards, but 
still in front of the head. 

We have mentioned that the shot of the 38-ton gun 
unchambered, penetrated No. 40 target as originally con- 
structed, with three 64in. plates of iron with teak between. 
For the chambered gun the target was strengthened by a. 
fourth 64in. plate, and another Sin. layer of teak. The 
shot with the increased charge employed had a striking 


velocity of 1525ft., and we get,— 
Log. 812 = 2°9095560 
3°1832698 


= { 3-1889688 


9°2760956 
71561790 








Log. of denom. as in un- } 
chambered 38-ton gun 


2 Log. 1525 


4)2°1199166 


164 
4)52997915 


21182 1°3249479 
The shot of this gun on this occasion, then, ought to pene- 
trate completely a thickness of iron 21'13in.; but this is a 
very different thing from entering to a depth of 2lin. into 
a target consisting of 26in. of iron, besides wood.- Hence 





= 


we might suppose that the penetration would fall short of 
this amount oy the or two inches at least. The actual 
penetration was above 19’6in. 

The 80-ton gun shot, on its first trial jn its unchambered 
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state, had a striking velocity of 1496ft., a weight of | 


1700 Ib., and a diameter of 16in. Hence we have— 
Log. 1700 = _ 3°2304489 


«ane. $3.1749316 
2 log. 1496 = {33749816 


fac, of denom. ¢ 
Log. 16 = 1°2041200 





95803121 72633890 
72633899 





( 4)2°3169231 
POY gg staan 
\ 4) 57923078 


28-059 = 174480769 
The 80-ton gun in its unchambered state, then, ought to 
drive its projectile through a target with 28in. of iron, but 
as as it was, on this occasion, fired at four layers of iron 
Sin. each-in thickness as well as teak, &c., it would pro- 
bably-fall short of this by 2in. or 3in. The projectile, on 
the occasion in question, did actually penetrate about 25in., 
which, considering that there is so much iron still backing 
it, is what might have been guessed. After chambering 
the 80-ton gun projectile had a striking velocity of 1585ft. 
per second. 
Log. 1700 = 32304489 
2 log. 1585 = 1 3-2000283 
9°6305075 
7 ‘2633890 


4)2°3671185 
1 6 ———— 
V4) 59177963 


30°161 = 1°4794491 

The amount of thickness of iron that might be com- 
pletely penetrated being 30°1l6in., and the target fired at 
containing 32in. besides the wood, the shot might be 
expected to penetrate perhaps 2in. less, that is, about 28in., 
the surplus metal in the target being less, and so having 
less effect here. The actual penetration was above 27in. 
through iron, besides which result does not differ muchfrom 
what we should have looked for. In the Spezia experiments 
there occurred one instance of partial penetration, which 
we may also deal with in the same way. On Dec. 14th, 
1876, a round was fired with a reduced charge of 240 Ib. 
Fossano “ progressive” powder. The striking velocity was 
1050ft., the diameter of the shot being 17in., and its weight 

being 2000 Ib. 
Log. 2000 = 
2 log. 1050 = 








3°3010300 
§ 3°0211893 
13 0211893 


Log. of constant { _ p.p-oop. 
fac. of denom, } — 0592690 
Log. 17 = 1°2304489 

9°3434086 


72897179 


72897179 


$)2°0536907 


4) °51342268 
19211 = 1°2835567 

Considering that we are dealing with partial penetra- 
tion, we should have expected that the penetration of the 
shot might fall short of this by perhaps 2in. The shot 
actually penetrated about 18:5in. into iron, which is more 
than we should have expected, but it is to be borne in 
mind that this report may depend on a measurement taken 
before the shot was extracted, that is to say, that it may 
be based on the depth to which the shot, was found to have 
entered, and the known thickness of the plates. If this is 
so, itis probable that the estimate is too large ; for there 
were two plates, and the last plate generally gives back a 
little, so that the penetration migut be, roughly, about 
what we should expect from our calculation. 

The question may here naturally be raised of the steel 
plates. If they are dealt with on this system, the answer 
would be very far from correct. The reply is, of course, 
found in the circumstance that we are using constants, Kc., 
established as correct in the case of wrought iron. We 
shall have to arrive at the special ones suitable for steel. 
Possibly also, the method of fracture being so different, 
the formula may have to be modified. We have contined 
ourselves to the task of showing how far the results of 
recent experiments agree with those obtained by the appli- 
cation of the most orthodox formula employed in this 
country, and we think it will be apparent that a good 
estimate can generally be arrived at in the case of com- 
plete penetration, «nd a fair general idea can be deduced 
for cases of partial penetration ; so that there appears to 
be nothing to prevent any one capable of looking out a 
few logarithms from calculating the probable penetration 
of shot into armour for himself,—the velocity, weight of 
shot and calibre, and thickness of armour in the case of 
partial penetration, being given. 





THE PROGRESS OF CONTINUOUS BRAKES. 
[Concluded from page 411.] 

Manchester, Sheffield, and Lincolnshire Raiiway.—Mr. Under- 
down reported the negotiations which had passed between the 
Board of Trade and the Railway Companies Association with 
reference to the question of brake power, and it was resolved that 
the board, having adopted the vacuum brake, as on the whole the 
least objectionable, in their opinion, of the new brakes upon the 





their desire to place from time to time at the disposal of other 
companies, and of the Board of Trade, the results of their experi- 
ence in extending the use of this brake. They desire to remark, 


brakes, their experience at that time showed that new sources of 
danger were produced in practical operation, and they considered 
that on the balance of advantage it was necessary to remove, and 
the board did remove, such brakes. 

Metropolitan Railway.—1 and 2. This company has at various 
times tried the continuous brakes of Newall, Clark’s chain, and 


3. As early as 1865, and up to 1875. 4 (a). With the brake 
adopted the brakes are applied, we may say, instantaneously. 
They are not self-acting. 4(}). They are put on by opening a 
steam cock, and released by opening a valve. 4(c). So far the cost 
has been very trifling for maintenance, the amount expended for 
repairs on 100 working carriages and 44 engines being only 20s. 
per week. Renewals have not yet been needed, except coupling 
ose; but no sign of renewals being required shows itself, 
although all have had nearly two years daily wear and tear. 5. No 
further experiments are contemplated, and, therefore, no further 


Log. of constant f _ ¢.9599¢90 | 


reports will be made. 6, All the stock of engines and carriages 
are fitted, viz., 44 engines and 180 carriages, 7. All trains— 
| Smith’s vacuum brake. ; 

Midland Railway—1, 2, and 3.—The experiments with con- 
tinuous brakes have been tried upon the Midland Railway. 
Records of the experiments and of the regular working of the 
trains have been kept by the company, and can be supplied to the 
Board of Trade if desired. 4(a). The detailed result of each 
experiment can be shown as stated above, if desired. All the 
brakes tested, with the exception of Wilkin ani Clark’s chain 
brake, operate instantaneously. The Westinghouse saucomatic 
brake and Smith’s vacuum brake are self-acting in case of accident, 
the others are not. 4 (4). There is no difficulty with any of the 
brakes in thisrespect. 4(c). The “Westinghouse” and ‘* Barker’s” 
continuous brakes have entailed expense in maintenance in pro- 
portion to the machinery employed. We have not yet had 
experience of maintenance with ‘‘Smith’s” brake, having only 
just commenced to try it. 5. It is intended to continue working 
the trains fitted with continuous brakes, as stated above. In 
addition two trains have been fitted with Smith’s vacuum brake, 
and will be worked with the ordinary traffic between London and 
Manchester. Careful records will be kept of the working of these 
trains. 6, The following stock has been fitted with continuous 
brake apparatus :— 





Engines. Carriages. 
Westinghouse — : 166 
Smith : 6 29 
Pa eee D we shes 26 
Clark and Webb's 2 ‘ 24 


Three engines have been fitted up with steam brakes. Fourteen 
family carriages have been fitted up with pipes, so that they can 
run with trains fitted up with the Westinghouse brakes, and 
82 additional vehicles are in course of being fitted with the 
Westinghouse automatic brake, or pipes, to work with it; and 
32 with Smith’s vacuum brake, or pipes, to work with it. Six 
engines, in addition to those already completed, are now being 
fitted with Smith’s vacuum apparatus. 7. Continuous brakes are 
now in use at the present time on the undermentioned trains :— 














Train. From | To Description of brake. 
10.30 a.m. London .| Carlisle 
9.15 p.m. a a 
12.10 a.m. Carlisle .| London 
1.10 p.m. » . 
9.25 a.m. St. Alban’s = 
6.30 p.m. London . Luton 
8.5 p.m. Luton .. .. St. Albans 
9.15 a.m. St. Alban's Bedford .. .. ae , 7 
11.17 a.m. Bedford . Northampton. .| W SS 
2.5 p.m. Northampton.. Bedford .. ..| ) }°R REIN ee ee ot 
5.45 p.m. Bedford --, London . | arth ~y ea a 
.m. London .. St. Alvan’s oa 
25 am. St. Alban’s -| Luton 
7.30 a.m.) Luton .. London 
10.35 a.m., London .| Luton 
‘ . Luton --|London .. 
. London .. .| St. Alban’s 
z . Normanton ..| Leeds ooMies 
4.20 p.m. Leeds ..| Normanton ; 
7.45 a.m. Bedford .| London | 
4.40 p.m. London Bedford .. .. J Barker’s hydraulic acts 
8.40 a.m.’ Bedford .. ..)| Northampton.. instantaneously, but not 
9.52 a.m. Northampton..| Bedford .. .. self-acting in case of 
4.32 p.m. Bedford .. Northampton. . accident. 
6.25 p.m. Nortbampton..) Bedford .. .. 
Smith's vacuum brake acts 
instantaneously, but at 
9.50 a.m. Manchester London present is not worked 
3.15 p.m.) London .' Manchester as self-acting, although 


it can be in 
| | accident. 


case 0 


8. Representatives of other companies have been invited, and have 
been present at experiments, and requests made for com) ’s 
experience of actual working have always been freely and fully 
responded to. 

The North British Railway Company.—1. The North British 
Company have tried experiments with continuous brakes, and 
have also conducted competitive trials under the direction of a 
committee consisting of the locomotive engineers of other railways. 
2. The brakes tried were the Westinghouse automatic air brake, 
and Smith’s vacuum brake. 3. They were tried on the North 
British Railway from Edinburgh to Glasgow and vice versd on the 
22nd December, 1876. 4. (a) The Westinghouse automatic air 
brake can be applied instantaneously, and is self-acting. Smith’s 
vacuum brake cannot be applied instantaneously with the same 
power, and is not self-acting in case ef accident by train becoming 
disconnected, unless when provided with exhausting pumps in 
brake van. 4. (6) The Westinghouse automatic air brake can be 
put on and taken off so as to enable the engine-driver or guard to 
control the speed of the train with the greatest nicety. Smith’s 
vacuum brake can be put on and taken off with perfect ease by 
the driver only, the guard having no control unless the brake-van 
is fitted with an exhausting pump. When the brake is applied by 
the guard by the application of the air pump, ,the train cannot 
again be started until it is relieved by him, the driver having no 
control over it when so fitted, and communication between the 
engine-driver and guard to apply brakes is neither reliable nor 
safe. 4. (c) Cannot yet speak as to the cost of maintenance or 
durability ; neither brake has yet caused any trouble or expense 
beyond first cost. 5. No further experiments are contemplated on 
the North British Railway, as this company has adopted the West- 
inghouse automatic air brake as being, in their opinion, the best 
yetdevised. 6. We have fitted up fifteen engines and 100 carriages 
with the Westinghouse automatic air brake apparatus, and shall 
increase the number as may be required. One engine and ten 
carriages have been fitted with Smith's vacuum brake apparatus. 
7. The Westinghouse brake has been in operation on the through 
Scotch express trains in connection with the Midland Railway, 
running between Edinburgh and Carlisle for nearly twelve months, 
and is now also fitted on trains run between Edinburgh and Glas- 
gow, Glasgow and Helensburgh, Glaszow and Balloch. 8. Not 
aware of any steps being taken to have one uniform brake system 
adopted, as many of the railway companies are still experimenting 
with continuous brakes, but consider it very desirable that an 
uniform system should be adopted, as this would materially facili- 
tate the interchange of coaching stock. 

The North Eastern Railway Company.—l, The North-Eastern 


Company have made several experiments with continuous brakes. 
Uj 





; ) | 2. Newall and Fay’s, Westinghouse, Smith’s vacuum, and the 
continuous system, have nothing further to communicate, beyond | 


Heberlein brake. 3. Newall and Fay’s brake has been working on 
several branch lines with heavy gradients for the last fifteen years, 


The Westinghouse air brake was fitted to a train and was tried on 


é h : | the line between Newcastle and Berwick, in March, 1874. This 
however, that having many years ago introduced continuous | 


train was broken up and made into three trains, which have been 
working on several branch lines. One train was run between 
Newcastle and Consett and Durham, gradients 1 in 60 and 1 in 66, 
from March, 1874, up to the beginning of the present year, when 
the air brake was altered into the automatic brake. Further 


| experiments were made with this brake between Newcastle and 


es t t s | Berwick, on March 22nd, 1876, and April 6th, 1876. 
Smith’s vacuum, with which latter all the trains are now working. | 


Experiments were also made with the Westinghouse automatic 
brake over the same ground, on the 28th February, 1877, with a 
train consisting of thirteen four-wheeled carriages, two four- 
wheeled vans, with engine and tender, with the following results : 

A train consisting of six carriages and two vans was fitted up 
with Smith’s vacuum brake, and experimental trials were made 
with it on the East and West Yorkshire line, between York and 
Starbeck, After these experiments the train was broken up, and 
the carriages were put to ordinary work, On the 24th May, 1876, 
experimental trials were made with a train consisting of eight six- 
wheeled, and four four-wheeled vehicles, fitted with Smith’s vacuum 








brake, between York and Starbeck. The Heberlein brake was 
fitted to four carriages and two vans, on a train consisting of eight 
carriages and two vans, and was worked between Neweastle and 
Tynemouth for a considerable time. 4, (a) Newall and Fay’s 
brake is effective in bringing ordinary trains up at stations, but 
cannot be considered an efficient brake in cases of emergency ; 
neither is it well adapted for trains requiring to be broken up, 
The Heberlein brake : This brake was found to be effective for 
the stopping of trains, but its working was not considered satisfac- 
tory as regards the sensations caused to passengers travelling in the 
train to which it is applied. Westinghouse brake and Smith’s 
vacuum brake: These brakes can be applied almost instantaneously, 
4. (b) No difficulty has been found in putting on or taking off the 
Westinghouse brake, or Smith’s vacuum brake. 4, (c) This ques- 
tion can only be answered after long experience in the working of 
brakes. 5. Yes, the North-Eastern Company are fitting a train 
with the Westinghouse automatic brake, consisting of thirteen 
carriages, two vans, and engine, with brake blocks applied to both 
sides of the wheels under the vehicles. This train will be ready 
for trial in a fortnight from the present time. The company are 
also fitting up a train with Smith’s vacuum brake, with the latest 
improvements. When further experiments have been made, the 
results can be reported. 6, Westinghouse brake: Engines, three 
fitted with automatic brake, one in hand, three fitted for working 
the ordinary air brake train; total, seven, Carriages, thirty fitted 
with the automatic brake, thirteen, in hand; total, forty-three. 
Vans, six fitted with the automatic brake, two in hand; total, eight. 
Smith vacuum brake : Engine, one fitted up, opein hand ; total, two. 
Carriages, six in hand; vans, two in hand. Newall and Fay’s 
brake : Carriages, 106 fitted with the brake; vans, fifty-five fitted 
with the brake. 7. This question is answered by the replies to 
the previous questions, It may be added that the North-Eastern 
Company have at present the Westinghouse brake and Newall and 
Fay’s brake at work. The trains to which the former brake is 
applied are working between Newcastle, Consett, and Durham, 
Newcastle and Carlisle, and Newcastle and Berwick. |The North- 
Eastern Railway being an intermediate line on the through route 
between England and Scotland, the company, in dealing with the 
question of conti brakes, have not been in a position to do 
much more than test by experiment the efficiency of certain of the 
brakes which have been most prominently brought under notice, 
The North-Eastern line joins the Midland Company’s live at.Nor- 
manton, the Great Northern line at York, the London and North- 
Western line at Leeds, the Lancashire and Yorkshire line at 
Normanton, and the North British line at Berwick. Many of the 
North-Kastern fast trains consist partly of carriages belonging te 
the companies with whom they are in connection, whilst the 
through express trains between England and Scotland consist 
almos# exclusively of stock belonging jointly to the Great Northern, 
North British, and North-Eastern companies, The Great Nor- 
thern Company have fitted some of their trains with Smith’s 
vacuum brake; the Midland and North British have to a certain 
extent applied the Westinghouse brake, some of the Lancashire 
and Yorkshire carriages are fitted with Newall and Fay’s brake, 
whilst the London and North-Western Company appear to be most 
in favour of a mechanical chain brake, and interchanging stock as 
the North-Eastern Company do with these companies, it has been 
impossible to fix upon a particular description of continuous brake 
for general adoption on the North-Eastern system, having regard 
to the different mechanical arrangements of the brakes of the 
companies above-named, There being, however, no immediate 
prospect of the introduction of a uniform system of brake power, 
it has been arranged to apply Smith’s vacuum brake to the prin- 
cipal through express trains between King’s Cross and Edinburgh, 
and the Westinghouse brake will be applied to some of the other 
express or fast trains which are not materially affected by the 
interchange of carriages with other companies, and thus those two 
systems will before long be tested more fully by actual daily work- 
ing. In addition to the foregoing, the North-Eastern Company 
have applied brakes to the engines and tenders which are used on 
their lines with express trains, thus greatly increasing the con- 
trol of the engine driver over the trains. 8. The results of the 
experiments have generally been communicated to the locomotive 
engineer of the Great Northern and North British Railways. 

North London Railway.—1, 2, 3. Experiments have been carried 
out by this company with continuous brakes for the last twenty- 
five years. The trials have included Miles’ steam brake, Jackson’s 
hydraulic, Clark’s connected brake, Chambers’ connected brake, 
Fay’s connected brake, Clark’s chain brake, Chaflin’s electric 
brake, and finally Clark and Webb’s improved chain brake. Of 
the above, Clark’s chain brake was found to be generally best 
suited to our purpose, and was fitted about twelve years ago to all 
our trains, After various experiments, however, it was decided in 
February, 1874, to substitute Clark and Webb’s improved brake, 
and the trains have been in course of fitting up to the present time. 
4. (a) It has been found desirable, in order to prevent undue strain 
on the carriage couplings to apply an improved brake to the engines, 
and our engines are now fitted with Webb’s steam brake, whilst 
Clark and Webb’s improved chain brake is applied to the carriages, 
the front portion of the train being connected with the leading van 
and the after portion with the rear van, Under ordinary circum- 
stances the train is worked by the engine brake, and brakes 
attached to the rear van only, but the driver has the means of 
putting on the front brakes, so that he has at command a reserve 

wer to be used if required. The brakes can be applied instan- 
taneously, but are not self-acting. 4. (+) As regards efficiency, a 
train of ninty tons weight and engine of forty-three tons can, by 
applying all the brakes on the level and travelling at a speed of 
twenty-five miles an hour, be brought to a stand in its own length, 
If travelling twenty miles an hour the same result can be obtained by 
applying one set of the train brakes only, and so in proportion 
according to the speed and gradient. The brake is put on by 
simply bringing a friction wheel in contact with the wheel of the 
brake-van and comes off of itself on the contact being broken, 
4. (c) These brakes have been in use for the last three years, and 
excepting for renewal of brake blocks, have cost nothing for repair, 
The number of stops up to the end of February was 1,785,696, 
The original cost of fitting for the steam brake is £40 per engine, 
including royalty, and for the improved chain brake £24 per van, 
and £12 per carriage. 5, The brake is found to answer so well for 
the purposes of this company, that no further experiments are in 
contemplation. 6. and 7. We have at present twenty-three trains 
running with the improved brake, the remainder having still 
Clark’s chain brake, for which the improved brake is in course of 
substitution, 8. The results obtained by this company in their 
experiments have been freely communicated to the other com- 
panies, and inspections have, at various times, been made by the 
officers of other companies interested. 

North Staffordshire Railway.—1. Yes, 2. Clark’s, 3. Have 
had one in constant use since July, 1875, on this company’s loop 
line passenger train. 4. (a) This brake can be applied instan- 
taneously if required ; is notself-acting. 4. (l) Can be put on and 
taken off with great facility, 4. (c) Maintenance and durability 
satisfactory. 5. No further experiments contemplated at present. 
6. See No. 3. 7. See No, 3. 8. This company have not taken 
any special steps, 

South-Eastern Railway.—1. Experiments have been made with 
a continuous brake. 2, Smith’s vacuum brake. 8, On the South- 
Eastern Railway on LOth August, 1874, 4, Result of trial shown 
on annexed statement. ‘The maintenance and durability may be 
taken as favourable up to the present time. 5, It is not contem- 
plated at present to make any further experiments, 6, Fourteen 
engines and tenders, and seventy-three carriages, have been fitted 
with the vacuum brake, and brake fittings are ordered for an addi- 
tion of two engines and tenders and twenty-one carriages; making, 
when fitted, « total of sixteen engines and ninety four carriages. 
7. The vacuum brakes are fitted on the continental, tidal, and 
mail trains, and those ordered are for the Hastings express, 8, 





No steps have been taken bY this company for making the experi- 
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RAILWAY MATTERS, 


Apvices from Bombay state that stocks of grain to the value of 
£1,000,000 were lying idle in the districts between Bombay and 
Punjaub for want of rolling stock to move it, 

SreEL rails are considered to have played a useful part in effect- 
ing the economical working of the Northern Railway of Canada, the 
working expenses of which have, according to the recent rt of 
the directors, been reduced to 584 per cent, of the gross pits sat 

Tux latest device for a railroad signal is flashing light, placed on 
the rear or ‘‘ caboose ” car of freight trains. By asuitable gearing, 
connected with one of the axles of the car, the lights, which are 
red and white, appear and disappear with each revolution of the 
wheels. While the train is at rest, the light shines steadily. The 
apparatus has been introduced on the Pennsylvania Railroad. 

A NEW viaduct is to be erected by the Great Western Railway at 
Parkhead, near Dudley. The wood supports which carry the pre- 
sent structure over the Birmingham Canal, and Lord Dudley’s and 
Messrs. Grazebrook’s branches are to be built in with bricks, A 
contract to supply 1,000,000 of the latter has been secured by 
Messrs. Phillips and McEwen, of Dudley. The contractor for the 
work is Mr. I. C. Smith, of Westminster. The viaduct is to be 
finished by the end of December next. 

ALrHouGH the effect of the last winter's gales was considerable 
delay, the contractors for the Tay Bridge have arranged with the 
railway company to run a train of forty wagons over the structure 
on Saturday, the 15th September. Of course the bridge will not be 
formally opened for traffic till some time later; but the connecting 
works on the south and north sides of the river are being pushed on 
with vigour, and, as little interruption from the weather is now likel 
to be experienced, it is expected that the whole undertaking wi 
be completed in the course of October. 

As an engine belonging to the Philadelphia, Wilmington, and 
Baltimore Railroad was standing on the track on Washington 
Avenue, Philadelphia, on the afternoon of May 22nd, during the 
temporary absence of the engi and fi , an unknown man 
jumped upon the engine and started it at full speed towards the 
river, Two freight cars which were attached to the engine struck 
the bumpers at Washington-street wharf with such force that the 
engine was thrown from the track, and the cars ran into the river. 
The stranger, who was evidently insane, was thrown into the 
water by the shock, and was drowned. 

In the course of the past year the Orleans Railway Company, 
France, placed twenty-seven new locomotives with taeir tenders 
upon its system ; of these new locomotives twelve were passenger 
engines and the remainder were goods engi Six | tives 
and tenders were broken up last year, and were sold as old iron. 
The company’s Aubin Works p' uced last year 190,570 tons of 
coal, 28,7(9 tons of rails, and 815 tons of argentiferous lead. The 
company incurred some extraordinary outlay last year in erecting 
mrachinery fo. the manufacture of steel rails, and the profits 
realised for the year were only £16,046, 

Tue Newcastle Chronicle records the death of the stoker of 
‘* Number One ” locomotive, whose remains were interred on the 
Mth inst, at the Barnard Castle Cemetery. The deceased, Peter 
Bennison, who was about fifty-four — old, at the age of about 
ten entered the service of the Stockton and Darlington Railway 
Company, and alternately fired and drove the first locomotive 
engine. Extending over a period of forty years Bennison was 
continuously employed on the railway, during a great portion of 
which time he was a passenger driver, Although quite an illiterate 
man, Bennison was considered one of the best drivers in the com- 
pany’s service. A few months ago he ceased to be a regular passen- 
ger driver—he then undertaking the less arduous work of driving a 
shunting engine in the goods yard at Barnard Castle, 
period it is more than probable that the deceased was the oldest 
working engine-driver in the world, 

Tue trial of the Baldwin motor on the Newark and Irvington 
Railroad is stated, says the Railroad Gazette, to have resulted very 
successfully. The motor used was one of the separate engines, 
and it was employed to draw the ordinary cars in use on the line. 
The road is over rolling ground, having three grades on which an 
extra horse has to be used to assist the two drawing the car, and 
over these grades the engine drew without difficulty two cars well 
loaded with passengers, making as fast time as was deemed safe or 
desirable. No definite figures were published, but the president of 
the company stated that it had proved itself to be much more 
economical than horse-power. The president of the Newark and 
Orange Company witnessed most of the trials, and it is said that 
that company will adopt these engines for its suburban lines from 
Newark to Orange and Belleville, if the necessary permission from 
the city council can be had, of which there is little doubt. No 
trouble was experienced in running the engine through crowded 
streets, horses taking little or no notice of it. The Third Avenue 
Railroad Company in New York has applied for leave to make a 
trial of steam cars on its road. It purposes to use what is known 
as “the noiseless steam engine.” 


Tue Illinois Legislature has passed a bill for the protection of 
railway passengers, It provides that the conductors and employés 
on all railway trains carrying passengers within the State shall be 
invested with police powers while on duty on their respective 
trains. When any passenger shall be guilty of disorderly conduct, 
or use any obscene language to the annoyance and vexation of 
passengers, or play any game of cards or chance for money or other 
valuable thing upon any railway train, the conductor of such train 
is authorised to stop his train at any place were such offence has 
been committed and eject such passenger from the train, using only 
such force as may necessary to accomplish such removal, and 
may command the assistance of the employés of the railway com- 

vy or any of the passengers to assist in such removal, but before 
Sa so he shall tender to such passenger such proportion of the 
fare he has paid as the distance he then is from the place to which 
he has paid his fare bears to the whole distance for which he has 
paid his fare. When any passenger shall be guilty of any crime or 
misdemeanour upon any passenger train, the conductor or employés 
of such train may arrest such passenger and take him before any 
justice of the peace in the county in which such crime or mis- 
demeanour is committed, and file an affidavit before such justice 
charging him with such crime or misdemeanour. 


Tue following is a summary of accidents and casualties which 
occurred on railways in the United Kingdom during the first three 
months of the present year. There were reported twelve collisions 
between passenger trains or parts of passenger trains, by which 
thirty-four passengers and two servants were injured ; thirty col- 
lisions between passenger trains and goods or mineral trains, 
engines, &c., by which thirty-six passengers, eleven servants, and 
a man who was riding in a train of empty carriages unknown to 
the company, were injured ; three collisions bebween goods trains 
or parts of goods trains by which three servants were injured ; 
twenty-three cases of passenger trains or parts of passenger trains 
leaving the rails, by which five passengers and one servant were 
killed, and fifty-four passengers and five servants were injured ; 
eleven cases of goods trains or parts of goods trains leaving the 
rails, by which one servant was injured ; four cases of trains or 
engines travelling in the wrong direction through points, by which 
one er and two servants were injured ; four cases of trains 
running into stations or sidings at too high a speed, by which eight 
passengers were injured ; thirty cases of trains running over cattle 
or other obstructions upon the line, by which a plate-layer’s wife, 
who was riding upon a tro)ley, and one servant were injured ; three 
cases of failures of machinery, springs, \c., of engines, by which 
two servants were injured ; the failure of an over-bridge, by which 
two men in charge of a locomotive were injured ; eleven cases 
of flooding of portions of the permanent way, by which two ser- 
vants were eiered 5 eleven cases of slips in cuttings or embank- 
ments, by two servants were ki and six injured ; and 
eight other accidents of a miscellaneous description, by which two 
passengers were injured, 











NOTES AND MEMORANDA. 


Mr. T. L. Paipson has, according to the Journal of the Franklin 
Institute, been studying the phosphorescence of various organic 
compounds, and he finds that noctilucine, a nitro scene teahe 
extracted from fire-flies and glow-worms, becomes luminous by 
slow oxidation, like phosphorus in the mineral kingdom. 

In Dingler’s Journal Herr O, Fahnejelm recommends, for a 
white cement, a mixture of 75 parts of carefully washed chalk and 
25 parts of washed kaolin, to be first calcined to red heat and 
afterwards ground. The powder is then snow-white, or, if the 
heat has been too great, it has a bluish shade, Either alone, or 
with a -_— percentage of gypsum, it makes an excellent hydraulic 
cemen 

THE paper photo-barometer, shown in the London shops some 
years since, has takena new form. Artificial flowers called baro- 
meters are being now exhibited in a number of Parisian opticians’ 
shops, They are-coloured with a material composed of chloride of 
cobalt. When exposed to sun and dry air the leaves become deep 
blue; when the air is saturated with moisture they b pinky. 
All the intermediate shades are easily observed. 

An American paper recalls a suggestion of the late Hiram 
Powers, for rendering buildings comparatively fire-proof at a small 
cost, by placing a layer of sheet iron or tin between the joists and 
the flooring. The difficulty of igniting and consuming a plank 
lying upon the ground without a draught underneath is well 
known, and Mr. Powers contended that the plan he proposed 
would localise a fire to one compartment quite as well as it would 
be in European houses by the concrete or plaster in which their 
floors are laid. 


In a late number of Pogyendorff, Ferdinand Braun reports a 
series of experiments with metallic rods, wires, threads, and gums, 
in continuation of the experiments of Weber, Koblrausch, and 
Boltzmann, upon the after effects on elasticity of the independent 
and combined influences of bending, tension, and stretching. 
These are investigated at considerable length, and the results 
presented in eighteen tables, and a variety of fundamental 
propositions deduced which seem likely to have important bearing 
in chemical and other molecular investigations. 

Ar the dynamite factory of Opladen, a cheap kind of dynamite 
is made which is called pantopolite. It contains a certain per- 
centage of nitro-glycerine, dissolved in naphthaline, to prevent the 
production of troublesome nitric vapours at the time of the explo- 
sion. It has been tried at the mines of Friederichsthal, where the 
explosive effects were very satisfactory ; but after the explosicn, 
the fumes were so disagreeable that it was necessary to suspend the 
labour for some time, and the miners suffered from severe pains in 
the head and chest. Ten kilogrammes of pantopolite effected, 
according to the Journal of the Franklin Institute, 2 more 
coangiate disaggregation than thirty kilogrammes of common 
powder. 

A curious fact respecting the corrosion of the cast iron propeller 
blades of all transatlantic steamers was recently illustrated by 
the exhibition of a screw blade before the Franklin Institute. The 
‘* following” side of the blade was much corroded, but the thrust 
sile not at all. The surface at one part was very deeply pitted, 





| but a line of about an inch and a-half from the outer edge was not 


at all corroded. A circular hole made through the upper centre 


for convenience in shifting, and through which of course the water - 


passes, is not corroded in its interior ; but the surface of the blade 


| adjacent to this hole, under the line of the current which issues 


At this | 





from the hole, is pitted. Also the blades of all the propellers of 
all transatlantic vessels laid up at the yards of the Messrs Cramp, 
are, says the Polytechnic Review, similarly corroded. The thrust 
side is never corroded ; nor are the blades of coast-wise steamers so 
affected. 

THE authorities of the city of Hamburgh are experimenting 
upon the efficiency of cast iron blocks for paving purposes. In 
1874 an area of 260 square metres on one of the most prominent 
thoroughfares was paved with 400 blocks of iron, each 202 4 lb. in 
weight. The road was covered with a firm layer of gravel well 
packed together; the iron tiles were then placed side by side, each 
engaying in the other by means of projecting pins or teeth, the 
interstices being afterwards filled with moistened gravel. The 
road so formed has, according to a German paper, so far given great 
satisfaction, giving rise to little noise or dust. Though laid since 
1874 no wearing of the tiles is perceptible. The primitive cost is 
about twice that of a stone road, while the durability, it is 
thought, more than twice exceeds that of the latter. It is recom- 
mended in Berlin that the authorities of that place should make 
similar trials. 

THE thirteenth volume of the ‘‘ Annales de l’Observatoire de 
Paris” contains the memoir of M. Cornu on the determination of 
the velocity of light, embracing a complete recital of the experi- 
ments made in 1874 between the Observatory of Paris and the 
tower of Montlhery. Everything was done to obtain the greatest 
possible precision, by perfecting the method of the toothed wheel, 
which was devised by Fizeau, in 1849. The method of observa- 
tion, the construction of the various arlicles of apparatus and 
their mode of acting have been discussed in their most minute 
details, with a view to ascertain the causes of error, and to deter- 
mine the most favourable conditions for their elimination. The 
agreement of results obtained under the most varied circumstances 
shows the importance of this discussion. Care was taken in all 
cases to prove that the deviations followed the law of accidental 
errors, a verification which is commonly neglected, but without 
which the calculus of probabilities cannot be legitimately applied. 
The result of the experiments gives, for the velocity of light, 
300,400 kilometres per second. This gives for the solar parallax, 
8°88 secs., if we adopt Delambre’s equation of light— 4932 secs.—or 
Bradley's constant of aberration—20°25 secs.—8°80 secs,, with 
Struve’s constant—20 445 sevs, 


Pror. DaNIEL KirkKwoop in a communication to the American 
Philosophical Society, on March 16th, gives some particulars of 
meteoric fire-balls which appeared in unusual number in the United 
States in the latter part of 1876 and beginning of the present 
year. The circumstances attending the appearance of eight con- 
spicuous meteors are included; the dates were 1876, July 8th, 
two fire-balls ; December 16th and 21st, January 3rd, 20th, and 
23rd, and February 8th. The train of the larger meteor of July 
8th was visible at least forty minutes, the mass having been 
apparently dissolved or dissipated in the latter part of its track ; 
the motion about the sun was retrograde, but sufficient materials 
were not forthcoming for determining the orbital velocity or the 
nature of the orbit. The fire-ball of December 16th had been 
visible but a few seconds near San Francisco, when it apparently 
plunged into the Pacific at no great distance from the shore, the 
fall being followed by a loud detonation. The meteor of Decem- 
ber 21st was remarkable for the length of its track, between 1000 
and 1100 miles, one of the longest upon record, and, moreover, 
the track would appear to have been somewhat curved. When 
crossing Indiana the principal fire-ball was followed by a train of 
smaller meteors, many of which exceeded Venus and Jupiter in 
apparent magnitude; the breadth of the cluster, as seen from 
Bloomington, was 3 deg., and the length at least 20 deg., from 
which Prof. Kirkwood concludes that the true diameter was five 
miles; and the length about forty miles; several explosions 
occurred during the passage of the meteorite over Indiana and 
Ohio, and a fragment, weighing about twelve ounces, fell upon a 
farm near Rochester, Indiana, a part of it being secured by Prof. 
Kirkwood. The body is described as ‘‘ peculiar in its structure ; 
being ym and remarkably friable.” It is inferred that no 
part of the mass oould have escaped out of the atmosphere. The 
aerolite of January 23rd, or rather a portion of it, after the final 
explosion, reached the earth in Kentucky, and is now in the col- 
lection of Dr. J, Lawrence Smith, of Louisville. The report is 
stated to have resembled discharges of heavy ordnance, in such 
close succession, that the different discharges were barely dis- 
tinguishable ; height at first appearance about seventy miles, 





MISCELLANEA. 


Aw Admiralty circular has been received at Devonport directing 
the whole of the machinery belonging to ships in the first division 
of the steam reserve to be rigidly examined every three months. 

A VOLUMINOUS report has just been issued by the Govern- 
ment on the subject of the two cyclones which visited the province 
during October of last year. The estimated number of persons 
killed by the Backergunge cyclone is 215,000. 

THE foundation stone of a new spinning and weaving mill was 
laid in the second week of last month at Ahmedabad. The fast 
increasing number of mills in India must soon make a serious dif- 
ference in the Manchester exports of that country. 

THE - International Exhibition of agricultural implements, in 
connection with the international grain and seed market, will be 
held at Vienna on the 20th August next, Particulars respecting 
the exhibition can be had on application to the Austro-Hungarian 
Consul General in London. 

AN Admiralty order directs that all ships now fitting out are to 
be supplied with a steam cutter, not only for the purpose of 
relieving the crew from laborious work when on foreign stations, 
but, should occasion require, to act as a guard against torpedo 
attacks. The Flamingo, now fitting in Devonport yard, will be 
supplied with the cutter intended for the Penguin, and others are 
to be proceeded with as fast as possible. 

THE Orontes after her recent repairs in the Admiralty engineer 
department, was supplied with one of Kelway’s patent electric logs, 
which provide for the registraticn on board at regular intervals of 
the work done in the water by the ordinary patent log, without 
the necessity of hauling it in. The inventor took passage to 
Kingstown to superintend its working. This is the first occasion 
of the electric log being adopted on board her Majesty’s ships. 

A NUMBER of the members of the Institution of Mechanical 
Engineers have recently presented a service of plate to Mr. Arthur 
Paget, of Loughborough, as a recognition of his labours in pro- 
moting the interests of the institution. It will be remembered 
that Mr. Paget was one of the leading men in the successful agita- 
tion for removing the head-quarters of the institution from 
Birmingham to London, and he undertook this work at considerable 
personal trouble, 


A LIMITED company has been formed for the purpose of taking 
over and carrying on the following businesses of Messrs. D. New 
and Co., viz.:—(1) lhe business of ironmongers and merchants, 
now carried on in Clumber-street, Lincoln-street, and Clinton- 
street, Nottingham, (2) The business of ironfounders, tool makers, 
and engineers, carried on at Moscow Works, Nottingham. (3) 
The busi of i ters, carried on at the forge and rolling 
mills, Trowell. The subscription list closes on the 30th ‘inst. 

AMERICAN papers to the 23rd ult. give the particulars regarding 
the death of seven men during the launching of a vessel. The 
superintendent, seeing it would be impossible from unexplained 
causes to stop the launch, gave orders for all to stand from under 
the ship, soon after which it was found the great chain holding 
the cradles was dragging along in the wake of the ship, carrying in 
its folds men, iron bars, and wooden blocks. One man was cut in 
two, another was smashed beyond recognition, others were limb- 
less, some were carried into the water. 

Tue works of ironmasters and engineers about Wolverhampton 
have lately been extensively = by dishonest operatives, 
who have carried away engine brasses and the like with more than 
usual effrontery. The police have at last succeeded in tracing 
much of the property te the premises of a metal dealer in Wolver- 
hampton, where they have seized from £200 to £300 worth. 
Several people are under arrest, and they were yesterday before 
theSouth Staffordshire stipendiary. Amongst the prosecutors are the 
Great Western Railway Company, whose Stafford-road works have 
contributed copper, locomotive rivets, and engine brasses. Iron- 
masters and engineers have also identified property. Stores, as 
well as mills, were plentifully laid under heavy contribution by 
the thieves. 

Some of the inhabitants of Wolverhampton have recently been 
concerned lest the Stafford-road Locomotive Works of the Great 
Western Railway Company in that town should be removed by the 
centralisation of the locomotive works at Swindon. The fear arose 
out of a statement that the failure of the Great Western Com- 
pany’s opposition to the enlarging of the station accommodation of 
the London and North-Western Company in Wolverhampton 
would lead to the removal in retaliation for the support which the 
corporation gave to the London and North-Western Company. As 
might be expected, the report proved to have been without founda- 
tion. Replying on behalf of Sir Daniel Gooch, who ina formal com- 
munication was addressed on behalf of representative inhabitants, 
Mr. Grierson has written that ‘‘ the directors have not only not 
decided upon such a step, but that the subject has not even been 
before them.” 

Art the half-yearly meeting of the Peninsular and Oriental Steam 
Navigation Company, the chairman pointed out that the company’s 
steam fleet constituted no inconsiderable portion of the naval 
reserve of this country, maintained, as it was, withont cost to the 
nation ; and it was always available—a fact which in peace time 
was too apt to be forgotten—on emergency at an hour’s notice. 
The Admiralty had but to touch the wires, when from every port 
in the East where England had an arsenal—from Malta, from 
Bombay, from Calcutta, from Hong-kong, from Melbourne, and 
from Sydney—the company’s ships, at the shortest notice, could 
issue armed, or as transports, to rank themselves under the orders 
of her Majesty’s Government. The fleet consists of forty-eight 
steamsbips, with a total registered tonnage of 125,047 tons, and of 
21,565 horse power. This is exclusive of eighteen steam tugs and 
launches, and coal and cargo hulks—in all sixty-six vessels, of 
126,644 tons burthen, and of 22,056-horse power. 

THE Kent Company have extended the constant supply in their 
district in pursuance of the provisions of the Metropolis Water 
Act, 1871, and are now giving constant supply to a considerable 
portion of their districts, principally in Deptford, Plumstead, 
‘Woolwich, and Charlton; they are now about to extend the system 
to 2000 houses in the parish of Camberwell. The company are 
laying a new main from Crayford to Plumstead, The East London 
Company have already completed the extension of the constant 
system of supply in a large part of their district, the whole of 
which is being brought, section by section, under constant supply. 
Notice was given on the 19th of October last that on and after the 
ist day of June, 1877, the company proposed to give a constant 
supply of water in and throughout that section or part of their 
district which is bounded by or contained within imaginary lines 
drawn along the respective centres of the main line of the Great 
Eastern Railway, of the Regent’s Canal, of the Mile End-road, and 
of the Cambridge-road, and is situate within the parish of St. 
Matthew, Bethnal Green, and the hamlet of Mile End Old Town. 

Tur work of laying two of the four great cables of the Brooklyn 
bridge is now in progress, The steel billets out of which the wire 
of these cables is manufactured are frort the works of Messrs. 
Anderson and Passavant of Pittsburg, and, as delivered, are drawn 
to tin in thickness, The work of preparing the wire from these 
billets is done at a manufactory in Brooklyn. Before being 
galvanised this wire measures y%sin. in diameter. Before being 
sent to the bridge it is galvanised and receives two coats of oil, 
increasing the diameter to from 7438; to ysh3, weighing in coils of 
from S00ft. to 1200ft. not less than 60 Ib, On the anchorage the 
wire receives another coat of oil, and is wound on to drums in 
lengths of about ten miles, the wires being spliced, and from them 
is paid out and brought to the New York anchorage by means of 
the carriers. The cables, of which there will be four, when com- 
plete will consist of nineteen strands of 330 wires each. It is 





thought, says the American Manufacturer, that one strand for 
each cable can be completed in one month, at which rate it will 
take nineteen months to finish the cables. The cables will 
measure about 15}in, in diameter, and weigh some 800 tons each. 
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BEVIS’S PROPELLER—HMS. GRIFFON A'ND FALCON. 
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THE want of an efficient arrangement for altering the pitch or 
feathering the blades of a screw propeller in a fore-and-aft direc- 
tion, particularly for ships of war, sailing ships with auxiliary 

wer, and yachts, has been long recognised, and this seems to 

we been accomplished by the arrangement patented by Mr. R. 
R. Bevis in 1868, and now being extensively adopted. A screw 
propeller of the ordinary kind, whether fixed or revolving, is a 
heavy drag against speed and handiness for sailing ; and lifting 
is a laborious operation, and requires a large well or aperture 
through the ship’s counter to admit of so doing. The arrange- 
ment of Bevis's screw, illustrated by the engraving above, 
is open to very few of the objections made to feathering screws 
previously tried. The levers and other gear for moving the 
blades are enclosed in the boss of the propeller, and are attached 
to a rod passing through the centre of the shaft, and worked in 
the screw shaft tunnel, so that the gear as well as the men 
working it are well protected. This in ships of war is an impor- 
tant consideration. 

Our engraving shows the feathering proveller as just fitted by 





Messrs. Laird Brothers to H.M. gunboats Griffon and Falcon, 
each of 750 indicated horse-power, which vessels have recently 
completed their official trials at Plymouth. During the trials 
of one of these vessels the gear was put into requisition, as after 
completing one series of runs it was considered desirable to alter 
the pitch of the screw, which was done in the course of a few 
minutes, when she was again put on the mile to complete another 
series ; this operation, with the ordinary “lifting” screw, would 
have involved some considerable delay, or, if not fitted with lift- 
ing gear, would have necessitated putting the vessel into dry 


These two are the only vessels in the Royal Navy actually at 
work with this gear, but the Garnet, 2100 indicated horse-power, 
and the Cormorant, 900 indicated horse-power, are now being 
fitted with it. The same arrangement of gear has been fitted in 
ships belonging to several foreign Governments, and in a large 
number of yachts, notably to Mr. Brassey’s Sunbeam, which has 
recently circumnavigated the globe in forty-six weeks, sailing or 
pro Se intervals as circumstances required, during which 
time feathering arrangement was found to be useful and 
handy, and is reported as thoroughly successful, and as not 
having been out of order. 

Referring to the detail cut, a isthe propellershaft, } the bossaffixed 
to its end, and carrying the screw blades, the shanks of which 
are formed with a collar c*, which abuts upon a face formed for 
it on the boss, and is so held by a cap made in two parts. Fixed 
in the shank of each blade is an arm or lever, c°; it passes through 
slotted openings in the socket formed in the boss to receive the 
shank, and by a link d it is connected to the end of therod ¢, This 


SECTIONAL 


rod passes through the last length or lengths of the propeller shaft, 
and is capable of being slid endwise to and fro within it. Into 
a slot in the opposite end of this rod is fitted a cross bar, the 
ends of which pass through slots in the propeller shaft, and are 
embraced by the two parts of a nut, which works on a screw 
thread on the exterior of the shaft. When the nut is turned by 
means of levers, the key, and consequently the rod e, are caused 
to travel along the shaft, and the shanks of the propeller blades 
will thus be turned in their sockets, and the propeller blades so 
set at any desired angle to the shaft. 
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CAPT. SWINBURN’S PORTABLE ANCHORS. 

WE illustrate in the accompanying engravings an anchor 
invented by Capt. Thos. A. Swinburn, R.N. The first engraving 
shows a reversible portable anchor, No.3 C. This form is best 
adapted for general purposes, and especially to be carried as a 
spare anchor. It is very simple in construction, the shank being 
a square bar, in each end of which are two holes through which 
bolts are passed, securing the arms, stock, and collars. The two 
holes at each end are parallel to each other, but at right angles 
to those at the opposite end. The two pairs of arms are exactly 


























alike, so that one pair can be used as a stock. There are two 
collars and two shackles, the shackle at the crown of the anchor 
serving to hook the fish to. These collars support the bolts, 
securing arms, and stock. All these parts being exactly alike 
are interchangeable, the anchor can be put together or taken 
to pieces with great readiness, and can be pre stowed away, 
either together or separate in places not available for other 
anchors. By using a pair of arms as a stock, greater holding power 
is gained as well as greater certainty of acting. 

Another advantage is handiness in laying out to heave off a 
stranded ship, as the parts could be carried in separate boats ; 
if carried as a spare anchor, one might be converted into two. 
Another is strength of parts, there being no welding. 

The second engraving shows a portable anchor, No. 6 B. 





This is a modification of the foregoing, and is especially adapted 
for turret ships, as the stock, when not in use, is in the same 
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place with the arms. The shankisa square bar with a twist, a 
quarter turn between the points—za and x in the drawing—the 
first pair of arms is secured to the shank by a bolt, and further 
supported by a collar at the crown. The second pair of arms, 
which likewise forms the stock, when not in use lies close to the 
first pair, but when let go the strain of the cable causes it to 
slide along the shank till it is brought up against the second 
collar ; it is then at right angles to the first pair of arms, and 
will remain so as long as there is a strain on the cable. 











The cable is shackled to two parts of a bridle, the ends of 
which are shackled to two bolts rivetted through the second pair 
of arms, or stock, and passed through fairleads on the second 
collar. The two shackles on the ends of the shank are for cat and 
fish. This anchor, like the last, has great holding power, but is 
easily broken out of the ground in weighing; it comes awash 
with the stock at right angles, but after hooking the cat, the 
stock slips down as the anchor comes up to the cathead. As it 
is lifted with the weight of both arms together, extra strength 
of fish gear is needed. Messrs, Stillwell and Co., Amwell-street, 
W.C., are agents for this anchor. 








Society or ENGINEERS.—Arrangements have been made for a 
visit of the members and associates of the society to-day, 
the 22nd instant, to the gun factories and laboratory at the Royal 
Arsenal, Woolwich, by permission of the Director of Artillery, 
General F. A. Campbell, C.B., R.A. Members and associates will 
assemble at the arsenal entrance at two p.m. 


Enainggerine Society, Kine’s CoLttecr.—At a meeting of the 
above society, held on Friday, June 15th, Mr. Jas. A. Samuel read 
a paper “On the Manufacture of Sugar.” The author commenced 
by describing the process by which the juice was extracted from 
the cane, and the means used for the crystallising of the sugar; he 
then went on to show the enormous loss—nearly 50 per cent.— 
caused by the rough means adopted. Having described Alliott’s 
concreter, he showed the advantages gained by using it in 
preference to the ordinary and more primitive method, and con- 
cluded by describing several forms of improved apparatus, A 

ort discussion ensued, in which Messrs. Guinness and Crompton 
took part. Mr. Samuel having replied to the questions asked, the 
society adjourned. The paper was illustrated by diagrams and 
specimens of sugar. 
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PRACTICAL PAPERS ON LOCOMOTIVE DRIVING. 
By Micuart Reryowps, London and Brighton Railway. 
No. [1. . 

THE fire in a locomotive fire-box, to maintain steam, to con- 
sume the smoke, to burn every particle of good matter out of 
every shovelful of coal, requiresto be made to a certain shape, 
In the coke days the fire did not require the same amount of 
attention as coal fires do now. Smoke is a nuisance, but bad as 
it is, sticking for steam is worse, and a “slip-slop” way of firing 
with coal is pre-eminently associated with both. A fire 
requires to be “ worked” on account of its adhesive nature. The 
haycock coal fires, contem: with failures for want of steam, 
axe nadie nandaeiien te alia tde the taaten-ae the fire-box ; 
a practice as far behind the times as the use of the flint and 
tinder-box would be in the year 1877. The characteristics of 
such fires are certain as regards destruction to fire-boxes, and 
uncertain as regards production of steam, and the fire irons are 
scarcely ever at rest, hence the groove made by them in some 
fire-hole rings. Furthermore, such fires being chiefly in thecentre of 
the grate, weigh down the fire-bars in the middle, until when sup- 
ported at the ends only, they drop into the ash pan. It would 
be easy to pick out certain engines fired in this way and to 
prove, owing to the air being admitted up the sides of the box, 
that they are guilty of leaking suddenly, which must be attri- 
buted to intermittent expansion and contraction. 

The shape of a fire that will make steam when all others fail 
will be concave, with the coals close against the plates and the 
centre very nearly open to the bars. Besides making steam it 
will not clinker. A fire made on this principle is true, and never 
deceives either driver or fireman. As soon as the engine starts 
away, and after it has given a few vigorous beats, the signs of a 
fire being all right are, nine times out of ten, visible. Welsh 
coal, however, will hang together, probably, from being wetted too 
much, and thus prevents the engine steaming very nicely at 
once ; the latter a matter of very great importance toa driver 
with 160 miles to run with one stop. The first thing to be done 
with such a dull fire is to get a shovelful of small coals and 
scatter them over the top, but chiefly along the sides, back, and 
front of the box, and the effect will be that some portion of the 
coals will fall into the holes through which the box is drawing 
air. When the shovelful of small coals has no effect, the dart 
should be thrust into the centre of the fire, to open it if close, 
or close it if burnt hollow ; but, providing a driver can see his 
way clear with a fire that may run for miles without increasing 
the pressure of the steam, which drops the moment the feed 
water is put on, in point of economy it should be left: alone, 
for in time the action of the blast and the vibration of the 
engine will bring it round. 

When the fire is right, a few puffs of steam will set the in- 
candescent coals into a fierce flame, and steam will commence 
to exceed the full boiler pressure if not stopped; this is the 
time to commence firing on long trips, say of 160 miles. The 
drivers of trains running such distances have to keep time, and 
if it is to be done creditably, the needle of the pressure guage 
must point toa full boiler of steam exactly, nothing more or 
less ; if it is more, and the steam allowed to waste, it will be 


only lose premium money, but caste, by losing‘time. The shape 
of the fire is very important, as I have said, as is also the depth, 
but the most important feature about firing is the number of 
shovelsful put on at one firing, which should be limited to six. 
To fire properly the fireman should stand in a position to com- 
mand the coals and work the shovel without shifting his feet, 
turning on his heels when conveying the coals on the shovel 
from the tender to the fire-box. The shovel should not enter the 
fire-box, but stop dead on the fire door ring, discharging the 
coals as clean as though they were shot. There is, however, one 
shovelful required under the door, and the shovel must enter the 
box to land the coals close against the plate. The first shovel- 
ful—just what will lie on the shovel nicely—should be put in 
the left-hand front corner. When the knees and the body 


follow the shovel about the foot-plate, firing becomes fatiguing ; | 


it should be done by the muscles acting through the arms. 
The second shovelful should be put in the right-hand front 
corner. The third in the right-hand back, and the fourth in the 
left-hand back corner. The fifth under the brick arch close to 
the tube-plate, and the sixth under the door. It will be seen 
that the fire is made close to the plates in actual contact with 
the heating surface, and that the centre is self-feeding—the blast 
and the shocks of the road causing the lumps to fall from the 
sides into it. By this means the centre is composed of the 
finest quality of the coals, free from dirt, and open so that the 
air can enter without interruption in the centre, and, mingling 
with the burning coals, becomes heated, and enters the tubes at 
a very high temperature, doing them no harm. Further, the box 
is cold-air proof. So long as air can be obtained through the 
grate in the centre no clinkers will form, as the abundant supply 
of air is capable of consuming all the earthy matter contained in 
coal. Similar coals have been delivered to two different drivers 
having the same class of engines, working the same day over the 
same metals, with equal average loads, and the results have been 
widely different ; while one complained that they made clinkers, 
and was half afraid they would “suck some one in,” the other 
pronounced them to be of a fair average quality, which made 
steam freely. The former driver put the coals in the centre of 
the grate, but the latter fired round the box after the manner 
already explained. It is a fact that some drivers run for weeks 
and never clean a fire. At the completion of the trip what 
clinkers they have they rake back under the door, but this is a 
feat to be accomplished only by working in accordance with the 
ve which govern the combustion of coal in a locomotive fire- 

x. 

Next to the question of how to fire, follows one of equal 
importance, viz., when to fire. On long trips, to effect a saving 
of fuel the sooner the first round of coals is put on after starting 
the better, as it will prevent the fire, which is generally well 
burnt through, from passing away into the tubes and raising 
steam too rapidly. There cannot be a moment more favour- 
able for opening the fire-door to get some coals in than when 
steam is just lifting the safety valves ; by doing so the steam is 
slightly checked, which saves both water and fuel. Some 
drivers will run twenty, or even thirty miles, before they start 
firing, but it is like putting ten pounds into the bank on 
Monday and drawing nine pounds ten out on Tuesday. <A good 
starting fire represents so much capital, which should never. be 
touched on a 160 mile trip, until 120 miles have been covered. 
Then the shovel may be set aside, but not until then. The 
interval between the start and each round of firing is regulated 
by the weight of the train, the state of the weather, and the 
time allowed to run the trip, together with the quality of the 
coal ; but however much these may vary, one thing will remain 
constant and certain, and that is the fire, to maintain its efficiency, 
must retain its concave shape throughout the trip; the coals 
require to be put into the very place they are intended. for 

when picked up by the shovel, and not dropped in at the door 








and allowed to “wander.” The secret how to obtain and hold 
a respectable position on the coal-saving list is, fire with few 
coals and often, round the box. . Notwithstanding the different 
plans which have been invented to effect the perfect combustion 
of smoke, the best plan yet found is to employ 4 willing and 
persevering fireman, who puts both heart and soul into the 
work ; the shovel is seldom out of his hand, after he has once 
commenced to fire, until he finds he Las sufficient in the box to 
finish the trip with. The practice, however, is in many instances 
to put too much into the fire-box at once, which is followed by 
all sorts of things, viz., clinkers, slow travelling, tubes leaking, 
and hot smoke-box doors. ~ 

When to fire: Locomotive firing should be done with the 
steam on. What an unsightly thing it is to see an engine enter- 
ing a station with the driver at the brake, the blower hissing 
loud, and the fireman shoveling coals on the fire. Undoubtedly 
this is not in accordance with first-class practice. In preference 
to the above, when firing is required it should be put on between 
stations, and away from signals, and some two or three miles 
before the regulator is going to be closed, so that the air can 
have an opportunity of getting through the fresh coals, and 
thereby assisting to keep down the smoke without the use of 
the blower. When the firing is done with the steam on, the 
driver can give his eye for a moment to the fireman’s actions, and 
see that every lump of coal finds its proper billet, and then when 
the train enters the station both are attendiog to their respec- 
tive duties. When the firing is done with the steam on, the 
coals do not choke up the grate through which the iron steed 


draws his breath, the foot-plate is kept free from smoke and | 
When | 


sulphur, and the blower can almost be dispensed with. 
firing on long runs the most favourable spots and gradients for 
working the shovel should be selected and habitually used. The 
grand aim of first-class firemen is to keep the boiler at an even 
temperature, from the start to the finish, up hill and down dale. 
To do this, and it is accomplished every day, the opportunities 
for opening the fire-door should be seized. For instance, it 
should be opened the moment steam commences to waste from 
the safety-valves; and this occurs frequently, freely where little 
notice is taken of it, and that is when ascending an incline, 
when generally the fire-door is open to check the steam. 
The fire-door should never be opened except for firing, 
and the steam is controlled, to all intents and purposes, best 
through the dampers. When the wind is blowing hard, advan- 
tage is taken of the cuttings and places where the line is well 
protected by trees to prevent the coals being carried off the 
shovel. To avoid a choked fire—that is, one so thick as to pre- 
vent the air entering the fire-box through the grate—two things 
are to be keptin mind, viz., to keepthe two back corners well up, so 
that the fire tapers towards the tube plate, and to keep the fire- 
irons on the tender. Firing, when done by the shovel alone, is 
one of the strongest evidences we can find, in connection with a 
fireman’s duties, of a man working his mind as well as his 
muscles ; and whether on goods or passenger engines, the value 
and rank of every man will be in proportion to the mental 
labour exerted with each manual task. 

While the engine is running the train the regulator should 
never be shut to pull the link up. The practice, especially with 


= tered h al sum list: if 1 | an engine having a worn motion and play in the driving jour- 
registe on the coal premium ; if it is less, they will not 


nals, is liable to break an engine down. It also inflicts a severe 
tensile strain upon the couplings, and is apt, when the steam is 
suddenly put on, to part the train. It is a remarkable fact that 
enginemen who habitually close the regulator to notch their 
engines up, come to grief, nine times out of ten, while in the act 
of doing so. The answer to the question “ Where did this take 
place?” has been again and again—“ Just starting away from 
the station.’ Here piston-rods have snapped off out of the 
solid; and piston-heads, made, one would think, never to break, 
have succumbed to the blow given them by the steam 
turned full and suddenly upon them. The distance traversed 
from the station before commencing to “notch up” depends 
upon the load, gradient, weather, and time allowed to run the 
trip in; but although circumstances will alter cases, yet there 
is one thing in connection with this part of a locomotive engi- 
neer’s duties that will remain constant, no matter what engine 
he has, and that is, after the train has attained a pretty good 
speed, the reversing lever or wheel should be used to notch up 


| by degrees, and not pulled up almost out of gear at onee. A 


few clear, sonorous puffs at the start not only prove whether 


the fitter has lined the big end brasses up so that the | 


piston-head strikes the cylinder cover, but they prove 
also whether the fireman has put the coals on so that 
the fire-box is cold-air tight; and, further, they clear the 
tubes of loose cinders or soot which may, possibly, have been 
left in them by the tube sweeper. It is cruel not to give the 
noble iron horse a little grace against time, to afford him an 
opportunity of shaking the cold and stiffness out of his limbs. 
To get away well without lifting the water out of the boiler into 
the cylinders is a very desirable attainment, because half a pint 
of boiling water will as effectually wash the lubrication off the 
face of the valves and cylinders as it will the grease off plates 
and dishes. Priming, in most instances, is either due to the 
fault of the driver or the fireman; but to avoid priming on the 
road, and at the same time to carry a glass full of water, two 
things are absolutely necessary—viz., the steam must be main- 
tained at the maximum boiler pressure, and it must be admitted 
to the cylinder, as far as possible, at the same pressure. 
The first concerns the fireman, and the second the driver. It is 
well known when an engine is allowed to slip much priming 
frequently follows, caused through the difference of steam pres- 
sure in the boiler and cylinders. When this takes place in 
conjunction with high speed, the steam in the boiler, as it 
suddenly rises from the water, carries off with it large quantities 
of water. Now this difference of pressure in the two chambers, 
boiler and cylinder, while the engine is being supplied with 
steam, cannot, for obvious reasons, be absolutely extinguisued, 
but its minimum is attainable by working with the regulator 
open, and expanding the steam through the links and reversing 
gear. The higher the pressure of the steam in the valve chest, 
the shorter is the period of admission possible, without reducing 
the tractive power of the engine. Further, the pressure in the 
cylinder, during the time the valve is open, rises as the period 
of admission is shortened. 

Upon every foot-plate we find one of the three following 
methods employed by drivers for getting along the road :— 
Driver A, indifferent to the elasticity of the steam as a power, 
does not insist on the fireman keeping the steam up to the maxi- 
mum boiler pressure—which is to say, 140 lb. to the square 
inch—he gets along and keeps time with the regulator open and 
the reversing lever in the third or fourth notch. Driver B 
likes a “boiler full of steam”—1401b—but works his engine 
with the regulator—that is, wire-draws the steam—and, like A, 
sets the reversing lever in the third or fourth notch, Driver C 
carries also a full boiler of steam, like B, but works his engine 
with the regulator open, and expands the steam in the cylinder 
by notching up as near out of gear as the load will allow, until 
the exhaust steam sometimes can scarcely climb out of the 
chimney. 


THE VIENNA PUBLIC BATHS. 

Txpse) splendid baths, which were opened in May, 1876, are 
situated on the right bank of the regulated Danube, and are 
distant about an English mile and a-half from the centre of the 
town of Vienna; they are 380 metres west of the new “ Reichs 
Briicke,” and reach along the river for a length of 252 metres, 
and havea breadth of 70°2 metres; thus covering an area of 
17,704 metres. On account of the navigation it was impossible 
to build the baths in the river itself, they were therefore built 
on the south or right bank as close to the river as possible. To 
obtain the necessary water surface a basin was excavated, with 
its length parallel with the river, its dimensions being as follows: 
Length, 175°4 metres ; breadth, 48°7 metres ; area, 8542 square 
metres ; contents, 29,897 cubic metres; depth, from 32 
metres to 3°8 metres; mean, 2°5 metres. This basin is sur- 
rounded by a wall of dressed stone work, 3°79 metres above 
“null,” or mean water level of the Danube, the wall facing the 
stream being of course of greater thickness; in fact its dimen- 
sions are exactly similar to the quay walls built for the Danube 
Steam Navigation Company below the Reichs Briicke. The 
bottom of the basin, which is of the same depth ag the river 
bed in its vicinity, consists of the natural gravel and sand, and 
was left untouched after being properly levelled. The water is 





| out of slime, &e. 


led from the Danube into this basin by means of a short canal, 
4°75 metres wide, and 2°21 metres in depth, counting from 
| “null ;” from this it will be seen that the canal bottom is 
about a metre above the level of the bath bottom, and also of 
the river bed, which effectually prevents the washing in of 
pebbles, coarse sand, &c. This canal lies at an angle of about 
45 deg. with the course of the river, and is furnished at its outer 
end with a strong wrought iron grating, which lies at the same 
slope as the quay wall. The bed of this canal consists of con- 
crete ; the canal is arched over with dressed stone work ; the 
springing of the arch is at a height of 2 metres above “ null.”’ 
Immediately behind the grating a powerful sluice gate is fitted, 
which is closed in winter to prevent the entrance of ice, stones, 
mud, &e. By this sluice the strength of the current within the 
baths can also be regulated. The outlet canal is almost exactly 
similar, with the exception that the bottom is of the same 
depth as the baths and river bed, which facilitates the washing 
Like the inlet canal it is also fitted with a 
hatch anda grating to prevent the entrance of fish. The dif- 
ference in the water level —with reference to the stream—of the 
mouths of the inlet and outlet canal is 110°5 millimetres, and it 
is reckoned when both hatches are full open that the water flows 
through at a speed sufficient to give thirty complete changes of 
water in the course of twenty-four hours. The large basin 
before mentioned is by means of brattices supported on piles 
divided into five principal baths, as will be seen by reference to 
-page 430. The piles, which are of larch, are 30 centimetres 
square ir section, and are 9°5 metres long ; they are driven into 
the soil until only 3°8 metres are above the ground ; their tops 
are thus at the same height as the containing walls of the great 
basin. ‘Their upper ends are thus 1‘25 metre above mean water 
level, their upper ends are connected by means of beams, upon 
which rests the superstructure, which carries the dressing-rooms 
on the parterre, or ground floor, and the clothes lockers on the 
first floor. 

The largest of the five principal divisions, which has for its 
bottom the natural bed of the excavated pool, and is consequently 
3°8 metres in depth, is exclusively reserved for swimmers; it is 
74°75 metres in length by 44°17 metres in breadth, and has 
therefore a surface area of 3301 quadratic metres. At the 
height of the ground floor before mentioned this basin is entirely 
surrounded by dressing-rooms for the accommodation of the first- 
class bathers ; and at the height of the first floor is a large open 
space, which contains on the sides facing the river and the land 
benches fitted with clothes lockers for the accommodation of the 
second-class bathers ; the ground floor contains in addition two 
store rooms for towels, bathing-drawers, &c.; a room for swim- 
ming and rescue apparatus, closets, various douches, &c. From 
the gangway of this so-called ground floor building, self-adjusting 
stairs lead down toa flooring carried by pontoons, which com- 
pletely encircles the swimming basin; this pontocn flooring, 
which is 2°2 metres wide, serves as a landing place for the swim- 
mers, and of course as it is carried by pontoons, it is alwaysat a 
constant height above the surface of the water. The remaining 
four principal divisions of the basin serve for those persons who 
| have not had much practice in swimming ; two of these basins 
| are for gentlemen, the remaining two being for ladies. Two 

being first-class and two second, they differ from one another 
| only in that the first-class in both cases have dressing-rooms, 
| while the second are merely fitted with clothes lockers, by which 
means accommodation for a far larger number of bathers is 
obtained in the same space, than if they were both fitted with 
dressing-rooms, The gentlemen's baths are each 35-4 metres in 
length by 14°07 in width, and have therefore a water surface of 
498°08 metres. The ladies’ baths are 27°2+ metres in length by 
14°07 metres in width, and have an area of 382 quadratic metres; 
the five basins together have therefore an area of 5063 quadratic 
metres. 

As in the four smaller baths the depth of the water must not 
exceed 1°6 metre, the following method has been had recourse 
to effect this: A framework of light wrought iron, consisting of 
four sides and a bottom, was constructed ; the bottom is planked 
and the sides are filled in by a wide grating. This framework, 
which is well braced diagonally, is supported by means of iron 
pontoons, whose dimensions are such that the entire weight of 
the frame or “korb” is carried by the pontoons, while the 
weight of those bathers who are not in the water, but are on the 
deck or landing-stage of the pontoons, is supported by chains 
which, by means of right and left-hand screws—like a carriage 
coupling—can be raised or lowered to any required extent, to 
suit the varying Danube level, The weight of each “korb”’ is 
about 60 tons. A large portion of that being woodwork, and 
submerged, the weight actually carried by the pontoons, of which 
there are eight, only amounts to about 35 tons, The gangway 
and stairs, douches, &c., are similar in every respect to those 
already described in the swimming basin. 

On reference to the plan, it will be seen that there is a space 
of 250 square metres between the swimming basin and the 
gentlemen’s baths. This space is, by means of wooden parti- 
tions, divided into fifteen private baths, in each of which is a 
wooden “korb,” 4°66 metres long by 2°52 metres wide, suspended 
by chains and winches, and in such a way that it can be set to 
any depth at the will of the bather. The whole of the dressing 
rooms are under cover, while the baths themselves are open to 
the sky. The way in which the dressing-rooms are covered in is 
worthy of notice, A light wood and slated roof reaches above 
the whole of the dressing-rooms at a height of about, 3ft. above 
the party walls. The tops of the party walls are themselves 
covered by a strong wire netting, which effectually prevents 
access from one dressing-room to the other except through the 
door. There are in all $20 separate cabins, 825 clothes-loekers, 








and fifteen separate or private baths, each with a lange dressing 
room ; the accommodation is such that 1200 people can bathe at, 
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one time, every one of whom will have a water area of four 
square metres, This accommodation, though vast, has not 
been found sufficient to meet the requirements of the case, and 
additions are now being made to the dressing accommodation by 
adding to the number of the clothes-lockers. 

We will now describe the buildings which are connected with 
the administration or management of the baths; on the down 
side of the stream facing the Reichs Briicke, stands the so- 
called “ Administrations Gebiiude,” which is 30 metres in length 
by 15 metres wide, and is two storeys in height, and which con- 
tains on the ground floor the vestibule, which is 15 metres long 
by 3°16 metres wide ; it forms the principal entrance to the 
baths. Right and left are the “Cassa,” or booking-office, a cigar 
stall, porter’s lodge, restaurant and coffee-house. On the first- 
floor are apartments for the lessee of the baths, restaurant and 
café, while the kitchen, cellar, and coal-cellar are in the “souter- 
rain.” On passing through the vestibule one comes upon a small 
width of garden which encircles three sides of the whole build- 
ing ; a colonnade also encircles the building on three sides, and 
leads to every part of the baths. Exactly opposite the vestibule 
is the entrance to the swimming basin. The two ends of the 
colonnades lead out upon the terrace on the quay wall, which is 
1:74 metre in width and extends along the entire river front of 
the baths. In the middle of the long front—land side—of the 
baths is built a second vestibule, which is 36°4 metres long by 
7°6 metres wide, which forms a portion of the colonnade, as the 
ground floor is open, and carries by means of vaulted arches the 
first floor. Here on the ground-floor is a second booking-office, 
on passing which doors lead right and left to the private baths 
and gentlemen's baths. On the first floor of this central building 
are the apartments of the surgeon of the baths, and a large store 
for clean bathing linen. As will be seen in the perspective view of 
the building, the central building is flanked by two towers, 
each containing a large iron tank, the two collectively holding 
about 1500 gallons. At the four corners of the entire building 
stand four plainly built wings, which terminate the colonnades 
at every corner, and which contain lodgings for the swimming 
masters, of which there are eight, for the inspector, and for the 
watchman and engine-driver. At the west or up-stream end of 
the baths stands the engine-house, which is 23°3 metres long by 
87 wide and twostoreys high. It contains a 16-horse power 
horizontal engine, which pumps the water for the douches, 
and works the washing machinery. The engine works two 
double-acting pumps which deliver the water into the before- 
mentioned tanks, which are 14 metres above the Danube level ; 
it works also the washing, rinsing, mangling, and centrifugal 
drying machines in the laundry, as well as a lift to carry the 
washed linen up to the hot air drying-room on the first floor. 
The pumps deliver about 70,000 gallons an hour to the reser- 
voirs, from which the mains lead off to the thirty-two douches, 
to the nine garden hydrants for laying the dust, to the fountains 
in the colonnade, to the kitchens, &c. A portion of the cabin 
room is built over to form a drying-room for the linen ; it has 
an area of 900 metres. It may be mentioned that the baths 
are amply provided with fire-hose which is well looked after, and 
that smoking is not allowed within the building. The whole of 
the building, with the exception of the superstructure, is built 
of stone fixed with the best Portland cement. All the 
roofs are slated. The garden and buildings are enclosed by a 
low stone wall surmounted with iron railings; the gardens, 
colonnades, and quay are well provided with seats and tables, 
and are at night lighted by gas, and the public can thus dine, 
or take coffee in the open air. The surface water is led off direct 
into the river by an ample system of underground pipes, so that 
the gardens and colonnades are always dry underfoot. A double 
line of tramway leads direct to the door of the baths from the 
Ringstrasse, and thus the baths are within easy and cheap 
reach of every part of Vienna. The practical management of the 
baths is entirely in the hands of the “ Pachter ” or lessee, subject 
of course to the rules drawn up by the Gemeinderath or town 
Council of Vienna. The baths are at present let for a term of 
five years. , 

The excavations for the great basin were commenced in vhe 
spring of 1871, and the masonry, piling, &c., were completed 
towards the close of 1874. The cost of the dredging, piling, 
masonry, and fqundations, &c., was 325,400 florins Austrian 
currency. The quantities for the basin were as follows :—Exca- 
vation above mean Danube level, 7830 cubic metres; dredging 
below mean Danube level, 52,010 cubic metres; concrete, 6920 
cubic metres ; rough masonry, 2350 cubic metres; dressed stone 
work, 660 cubic metres; rubble, 1700 cubic metres; partition 
walls, 5100 square metres; piles, 9050 cubic metres. 

The superstructure was commenced in April, 1875, and was 
sufficiently finished to permit of the opening of the baths to the 
public on the 15th May, 1876. The entire contract was let to 
one firm. The following are the quantities of the superstruc- 
ture :—Excavation, 4100 cubic metres; concrete, 910 cubic metres ; 
masonry, 5120 cubic metres; piles, 6210 metres run; beams, 
25,020 metres run; flooring planking, 8100 square metres; 
partition walls planking, 16,260 square metres; ceiling planking, 
6790 square metres; slating, 8230 square metres; painting, 
30,600 square metres; ironwork, 184 tons. The cost of the 
superstructure was 444,600 florins, and the total cost of the 
work 770,000 Austrian florins; or, taking the average value of 
the florin at one-twelfth of an English pound during that period, 
£64,166. 

The following is the tariff or list of charges for bathing in the 
Vienna Public Baths, together with rules and regulations, signed 
and agreed to by the municipality of the town of Vienna, May 
15th, 1876 :—“ Tariff: A. Entrance to building without bath, 
10 kreutzers—i.e., 24d. B, Entrance and use of towel, bathing 
drawers, and clothes locker, and permission to use either swim- 
ming basin or second-class basin for non-swimmers, 20 kreutzers 
—5d. C. Use of private cabin, linen, and swimming basin, or 
first-class basin for non-swimmers, 40 kreutzers—i0d. D. Use 
of separate bath and linen, any number not exceeding three 
persons, 1 florin. Children under ten years of age under cases 
B and C are reckoned at half-price. Coupon tickets can be had 
in numbers of ten at a reduction of 10 per cent. from the above 
prices; and in the event of the bather habitually bringing his 
own towels, &c., a further reduction will be made. 

Swimming lessons will be given at the following rates, namely: 
—(1) One lesson, 40 kreutzers; (2) ten lessons, 3 florins 
50 kreutzers; (3) one month, 6 florins. It may be mentioned 
that in the case of the four small basins for non-swimmers, a 
small “korb” is attached to the pontoons at each end, in which 
the water is only about 2ft. deep, the space thus enclosed being 
intended for children. The baths are opened from the 15th of 
May until late in the autumn from 5 a.m. until dusk. The large 
swimming basin is on week days from 9 a.m. until 1 p.m.-re- 
served for ladies, many of the Viennese ladies being excellent 
Swimmers, and most of them knowing something of the art. 

No person will be allowed to bathe without a bathing dress. 
The swimming master has the right of preventing any person of 
whose swimming powers he stands in doubt from entering the 
deep basin without a float. Dogs are in no part of the building 
allowed. Should cause of complaint arise against the ser- 





vants of the baths, the visitor is requested to enter the same 
with his name and address in the book in the porter’s lodge.” 

It may be interesting to know that Herr Franz Berger, Inge- 
nieur des Wiener Stadt-Bau-Amts, the able designer and engineer 
of these baths, is about to publish a complete description, toge- 
ther with detail drawings of the entire work. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





CONTINUOUS BRAKES, . 

Srr,—In the discussion in your columns on continuous brakes, 
the writer “‘ Tacitus ” says that the chief work to be performed b: 
the driver on a Westinghouse train ‘consists in turning a 
handle on the foot-plate.” However, that simple operation only 
applies and releases the brakes, and before it can be of any utility 
whatever a donkey pump fitted to the engine has to be fed from 
the boiler with steam varying in quantity according to the amount 
of air used in brakeing the train, and the waste by leakage of pipes, 
&c., ascertained by an air gauge, which has to be kept pointing to 
@ pressure very little below that of the ordinary steam gauge—an 
instrument which frequently causes sufficient anxiety by manifest- 
ing an annoying backward tendency in spite of the skilful manipu- 
lation of fireand water. Perhaps “‘ Tacitus” will say whether this 
is adding to a driver’s duties or not, and whether the pumps have 
not, in some instances, to be lubricated with a special kind of oil 
not in ordinary use. 

Again, “‘ Tacitus ” virtually affirms that the brake making the 
quickest stop is the fittest to be adopted, and seems unable to 

te the develoy t of the greatest number of foot-tons per 
second with working efficiency. But I would ask, can a brake 
necessitating a change of draw gear, great skill in management, 
frequent and troublesome repairs, and one which few people under- 
stand, be compared favourably with another ef simple construction, 
next to no trouble, requiring no alteration of existing conditions, 
and but a slightly-increased length of stop? He also insists that 
had the Westinghouse brake been fitted on to the Brierly Hill and 
Helmshore trains that no accidents would have taken place; but 
if the hand brakes were improperly used and neglected in those 
cases, what guarantee have we that the reservoirs of the air brake 
may not show a lamentable absence of the necessary fluid at a 
critical moment through the same cause? Another feature here 
presents itself, and that is, in case of the failure of an air pipe 
applying the brakes, the equilibrium cannot be restored until that 
pipe is repaired, and to release the brakes a tap would have to be 
opened under every carriage; then you are in the unfortunate 
position of having no brake power until the faulty vehicle is 
removed, and if the failure oceur to a pipe on the locomotive the 
air brake is useless for the remainder of the journey. The liability 
to failure, and the difficulty of working a brake depending on air- 
tight pipes, would have been great in the Helmshore train, seeing 
that it consisted of about thirty vehicles. 

“Tacitus” gives us a sentence which needs elucidation. He 
says, ‘Mr. Kendall then remarks that Captain Tyler in depre- 
cating the use of rubber in a competitive brake, forgets that the 
one which he advocates is open to the same objection, as rubber is 
used in its construction, and there subjected to a far greater 
pressure than in the vacuum brake.” On careful re-perusal of 
Mr. Kendall's letter Ido not find any reference to such a brake, 
Will *‘ Tacitus” explain ? 

“* Fishplate ” seems to be under the impression that the breakage 
of couplings always occurs between the tender and train; that is 
erroneous, as they have also taken place in the centre and other 
parts of the train while stopping and starting, which may reason- 
ably be attributed to the different co-efficients of frictions of the 
air pistons, or to the want of uniformity of action in the triple 
valves ; for if in stopping a train—but before actual stoppage takes 
place—a release be attempted which is unequal in one or more 
vehicles, the momentum of the portion in front carries it away, and 
snaps a coupling ; this has been done on different occasions. The 
same ineffectual release causes a broken coupling in starting. 

“‘Fishplate” does not see why a sufficient amount of power 
cannot be applied to skid the wheels, and a proportionate brakeage 
be obtained on the engine. Perhaps he has never observed that the 
small pair of leading wheels in a passenger engine are never braked, 
and they carry generally from ten to twelve tons. It is quite 
easy, though undesirab'c, to skid the engine wheels by the wedge- 
motion used in the Westinghouse,- but which is open to the 
objection that the more it is used the more play or knock is given 
to the axle box brasses, and consequently undue strain is thrown 
upon the crank-pins and outside connecting rods by the driving and 
trailing pairs of wheels being forced apart. The want of a pro- 
portionate brakeage on the engine, as compared with the train, is 
felt more in the Westinghouse than in any other system, as the 
blocks are applied simultaneously with the carriages, instead of 
being applied sconer, as with the vacuum. 

** Fishplate ” says that the train does not necessarily part before 
the application of the brake; but are not all the trials of the slip- 
coupling made with the side chains unhooked and hung up? Can 
he point to one on the contrary? If so, what was the speed, and 
what the result, and why is it elected to have slip-coupling in the 
centre of the train instead of next to the first van, where a purely 
accidental breakage may be most expected? He refers to the 
engineer’s report of the Trent trials, which he will find says, ‘‘ Some 
couplings were broken in proceeding to and returning from the 
trial grounds ;” and against the Scotch orders may be placed those 
in England given to the vacuum company, in spite of the fact that 
in case of a breakaway the rear half is useless, and the vacuum 
formed in the front part is in the proportion of the velocity with 
which the steam is ejected against that with which the atmosphere 
rushes into the end of the open pipe, and which if brought into 
action with the rear half coming on with comparatively undi- 
minished speed, the consequence may be as easily imagined as 
described. AJAX, 

June 18th, 1877. 








GAS PUDDLING FURNACES, 

Srr,—After perusing the first part of your correspondent 
‘* Oxide’s” letter in your impression of the 8th inst., which con- 
tains some judicious and practical observations, I come upon a 
proposition, the utility of which, from my point of view, I cannot 
exactly see. ‘‘ Oxide” appears to start with the conviction that 
there can be a number of different sorts or plans of gas furnaces, 
giving varying results as to economy of fuel and yield of iron. I 
do not understand how this can well be, if a furnace to be heated 
by gas be properly designed and properly worked afterwards. If 
it depended upon the genius, inventive powers of improvers, or 
inventors, or it was a question of rule-of-thumb, to produce a 
good furnace to be fired with gas, I could understand the proposi- 
tion to have a sort of petition of inventions or improvements, 
subject to the decision of the Puddling Commission of the Iron 
and Steel Institute ; but, as each and every properly designed and 
properly worked gas puddling furnace must of necessity give the 
same and only possible results as to consumption of fuel and yield 
of iron with charges of equal weights—the same fuel and irons 
being used in each and all—I cannot perceive that there would be 
anything upon which the above-named committee could have to 
decide. Furnaces which did not, in practice, come up to the 
highest theoretical standard of effect, would naturally be 
nowhere—nonsuited. This brings the matter into a nutshell. I 
may .explain, that we have here to do with one of the very few 

rocesses in the arts or manufactures where, in practice, the calcu- 
fated theoretical values are as nearly as possible realisable. This 
fact was established as early as 1843, by elaborat lati 
made by Mr. von Scheuchensteul, an eminent Austrian official of 
the Mining School Department of the Ministry at Vienna, then 
stationed at Leoben, after the completion, under his superintend- 
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ence, of the very first series of experiments with direct gas firing, 
made at the Imperial Ironworks of St. Stephan, in Styria. 

Some other i of “Oxide” may be indirectly replied 
to by stating, that in designing a gas furnace—perhaps better 
expressed by gas furnace system, as the furnace "scm does not 
play a very important part in the whole, and much less so than in 
grate furnaces—there are fixed and unerring data togo upon, which 
alone can be applied if the system is to work in a perfectly 
effective manner. These, then, being known to those acquainted 
with the subject, makes it almost impossible there can be anything 
important in the gas system for inventors or improvers to exercise 
their ingenuity upon; except it be on auxiliaries or accessories to 
facilitate the working of the furnace in making it “ go” pleasantly 
and as nearly automatic as possible ; but even then little would 
be added to its economy in fuel or yield of iron. Of the gas gene- 
rator or producer this cannot perhaps be said. But of this anon. 

In order to substantiate what I have above stated, permit me 
to observe, that just in the same manner that the power a steam 
engine will develope can be determined before it is made, by know- 
ing the area of cylinder, length of stroke, and pressure of steam 
in the boilers, so can the results to be obtained in a gas puddling 
furnace be ascertained, and the apparatus exactly designed by 
calculation, by knowing the weight of iron to be charged every 
twenty-four hours, the approximate duration of the charges, 
and the analysis of the fuel which it is proposed to use. 
‘These data supply all the information required to enable a compe- 
tent person to produce a perfect gasfurnace. The rules for making 
the necessary calculations have been common property for genera- 
tions. Practical experience, of course, will also be a necessary 
qualification. The calculations being made, the exact results can 
be foretold, whatever the fuel, and nearly so whatever the iron 
may be which is used ; and fuel for fuel, or iron for iron, they will 
be uniform in each and every gas furnace system so designed, 
provided they be equally skilfully managed during the working. I 
repeat, the whole system is one of calculation. There is no rule-of- 
thumb about it from beginning to end. If these facts had been 
better and earlier known and understood, perhaps we should not 
** have rolled on in interminable dispute, or impeached the one, or 
inflated the other means of attaining an end, or substituted a large 
supply of fiction for fact,” as ‘‘ Oxide” rightly observes. 

Up to this point I have all along supposed that a perfect gas gene- 
rator or, producer, embodying the requirements I mentioned as neces- 
sary, in my last letter in this place, formed part of the system. If 
not, naturally all calculations of results would be upset. This only 
shows how necessary it is to begin here, in case such a generator 
has not already been contrived. I do not doubt but many would 
be at once put forward as representing what is wanted; but in wy 
experience at least I have not yet met with one quite up to the 
mark; and if it be not, it is not the thing wanted. One 
of ‘ Oxide’s” remarks leads me to think he possesses a plan, 
or is acquainted with one, which he confidently believes is “simple 
and efficacious.” If his system entirely meets the case, we need go no 
further, and the whole gas system would be complete, and so far 
perfect in its rough and useful form, leaving the more refined 
mechanical details of arrangements of parts for future inventors or 
improvers. If, however, this should not be the case, thenI would 
gladly join my voice with that of your correspondent, and respect- 
fully ask the before-named committee to offer a premium for the 
sketch of a perfect gas generator, for bituminous coal especially, a 
subject certainly quite important enough for and worthy of its 
attention. A sketch would be sufficient, because an expert would 
see at a glance if it really promised success. 

Iam quite aware the difficulty could be at once got over by 
employing a battery of gas generators of usual construction, but 
this would not meet the case in the sense I meanit. ‘‘ Oxide” 
seems to infer that the repair of gas furnaces, which, of course, 
includes the generators, is greater than in a grate furnace. Thisis 
contrary to my experience. In a well designed and well con- 
structed gas furnace system the repuirs are less if anything. 

In conclusion, whatever may be the minimum of fuel required to 
puddle a ton of iron bars—and that minimum is theoretically much 
under the amount mentioned by ‘‘ Oxide ”—the gas furnace will 
indisputably approach that minimum much nearer than any grate 
furnace ever can, let the type of the latter be the best it may; and 
until that happy day arrive when oxygen can be had as cheap as 
common air can now be obtained, the well-designed, constructed, 
and worked gasfurnace system will, I believe, remain unsurpassed— 
indeed, unequalled. FRED. YATES. 

Unkel-on-the-Rhine, June 16th. 





MINE VENTILATORS, 

Srr,—In the paper on ‘‘ Root’s Mine Ventilator,” by Mr. E, H. 
Carbutt, in your issue of the 15th inst., is given a table professing 
to be the relative merits of the various ventilators at work in this 
country, from experiments made by Mr. Daniel, and read ina 
paper on ‘“‘Mechanical Ventilators,” before the Institution of 
Mechanical Engineers, in 1875, 
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Te . wl Sizeof | Air per Water ,. | Useful 
“Leeds Fan. | Ventilator. minute. Gauge. oe effect. 
Y ft. cubic feet. in. 4 
Morley Main | 40 xX 10 230,692 2 44 64°81 
do. do. | 40x10 234,670 23-10 | 45 | 66 
do. do | 40% 10 | 26-10 50 =| 60° 


254,500 

We beg to deny the accuracy of this table as far as the “ Leeds 
Fan” goes. The following experiments, made by Messrs. J. and P. 
Higson, of Manchester, and two of her Majesty's sub-inspectors of 
mines, at different times with ‘‘ Morley Main” fan, the one cited 
in the table, will show the totally unreliable character of Mr. 
Daniel’s experiments. 

We trust that, in justice to ourselves, you will give this 
insertion in your next issue. EaSTON AND TATTERSALL, 

Leeds, June 20th. 

SANITARY ENGINEERING. 

Srr,—Mr. Bailey Denton, whose work on “‘Sanitary Engineéer- 
ing” you reviewed last week, is so well known as one of the first 
authorities on the subject he has taken in hand, that his book 
cannot fail to rank as a standard work. It will, therefore, doubt- 
less surprise many of those who know most about practical 
sanitary science that amongst the various appliances so fully 
illustrated the works of our firm are conspicuous by their absence. - 
Will you permit us to point out that this is through no fault of 
ours, as, although we knew that the work was about to appear, we 
were not aware that its pages would be open to the insertion of 
Ulustrations. Had we been informed of this we should have been 
very happy to have placed our drawings at Mr. Bailey Denton’s 
disposal. HAYWARD TYLER AND Co, 

Whitecross-street, London, 21st June. 











THE TRAMWAYS (MECHANICAL Powers) Brtt.—This measure— 
based upon the report of the Select Committee which has had the 
subject under its consideration—is of a character to excite neither 
enthusiasm nor alarm. It is sufficiently guarded to prevent even 
the most timid and unenterprising from being frightened at its 
clauses. The bill, introduced under the patronage of Sir Charles 
Adderley and Mr. Stanhope, is in fact simply to give the Board of 
Trade power to grant ¢ license, limited to twelve months, for the 
use of steam, or other means than animal power, for moving 
carriages on any tramway in Great Britain, with whatever restric- 
tions and conditions they may think fit. But to this a most 


essential amendment has been given notice of by Sir Charles 
Adderley, and that is that the bill shall not apply to any tramway 
situate in the Metropolitan Board of Works area. This is a most 





important reservation. The bill is fixed for consideration in the 
of the House of Commons for Monday next. 


Committee 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twiermever, Bookseller. 

MEW YORK.—Tue Wittmer and Rocrers News Company, 
street. 


$1, 











PUBLISHER'S NOTICE. 


* * Jn order to render the series of working drawings of the Engine 
“of the SS. Hudson, which we have already issued, more complete 
than it is at present, we determined to publish two supplementary 
drawings showing details The first of these we issued on the 8th 
inst. ; the second (No, CIV.) we give with the present impres- 
sion, and so conclude an important and interesting addition 
to our Portfolio of Working Drawings. Every copy as issued 
by the Publisher contains this Supplement, and subscribers are 
requested to notify the fact should they not receive it. 








TO CORP °SPONDENTS. 


#.* In order to avoid trouble unu cunjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in ali 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d, postage stamp, in order that 
answers received by us may be Yorwarded to their destination. No 
notice will be taken of communications which do not comply with 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. : 

«.* All letters intended for insertion in THE ENGINEER, or contain- 
*ing questions, must be panied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

X. G.—There is no such work. ; 

W. J. (Bradford) —We know nothing of the matter to which you refer. 

R.—Taere is nothing published giving tables and other information upon 
estimating the cost of machinery. ’ , ; 

A. J. M.—IWe could not spare the space which would be required to explain to 
you how an expansion valve is to be set. Consutt any good book on valve 

year. The little work by Cowling Welch, published by Messrs. Spon, wiil 
ur purpose. 

in tcp demesne. ~ We cannot recommend any one method of preventing 
smoke. if for no other reason, then because no one method is universally 
applicable. If you witl give particulars of the conditions under which you 
work we shall be happy to advise you. ; : eivkoy 

1. W—You will jind a good serves of articles on ironfounding in the 
“ Practical Mechanics’ Journal” between 1860 and 1864. 8ee also Durré's 
work in 3 vols—London, Asher and Co. -and some useful information will 

be found in Karsten’s woik, and in Wiebe's ‘* Machine Fabrication” (or 
similar title), text and plates. 





TINFOILL. 
(To the Editor of The Bagineer.) 
Srm,—Can any of your readers inform me who are the makers of the 
apparatus used in producing tinfoil ? H. 8, 
ester, June 18th. 


GOVERNMENT COCKS. 
(To the Bditor of The Engineer.) 
Sim,—Will any correspondent kindly tell me what is the Government 
oo used for a plug cock suitable for steam or water ’ H. J. 
olverhampton, June 20th. 


{IRON POSTS. 
(To the Bditor of The Bngvneer.) 
Sir,—Any correspondent would greatly oblige me by supplying the 
names of patentees of iron posts used for telegraphs or other eat 


STOP VALVES. 
(To the Bditer of The Engineer.) 

Smr.—Can any correspondent help me in the following matter? A 

uestion has arisen whether a ‘‘stop valve” is or is not an “extra.” 
the accepted offer was in the following terms, viz.:—‘‘ We agree to supply 
you with a horizontal steam engine with ldin. cylinder, 24in. stroke, 
complete, with outer bearings, fly-wheel 8ft. diameter, feed pump, and 
governors. The engine all being compiete on its own bed-plate excepting 
the outer plummer block ; the bearings are very broad, and are made ot 
Babbit’s patent anti-friction metal.” 

A few days after this contract was made the makers claimed the price 
of the stop valve as an extra. Is not the word ‘‘ complete,” which occurs 
twice, sufficient to cover and include the stop valve? without which, ot 
course, the engine cannot be started or stopped. The makers assert that 
all engineers now deal with a stop valve as an extra, to which I demur. 

London, June 18th. 


SUBSCRIPTIONS. 

Tax Enoueer can be had, by order, from any newsagent in town or country 
at ‘he various ratlway stations ; or tt can, f preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly including doulie number)... .. .. £0 14s. 6d. 
Yearly (including two double numbers)... «» £1 9. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be Tue ENGINEak is registered for transmission abroad. 

Cloth Cases fur binding Tut Enurneer Volume, price 2s. 6d, each, 

The following Volumes of THe ENGINEER can be had, price 18s. each—Vols 
3, 5, 10, 14, 21, 24, 25, 26, 38, au, 41, 42. 
reign Subscriptions for Thin Paper Copres will, until further notice, be 
received at the following rates. ibers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-jree. Sub- 
scriptions sent by Post Ofice Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 


P 
United States, 
_ Sarat t senoe. Austria, B: Ayres, Ceylon, Fran: 
i - juenos on, ce, 
and Aiguad, Grebe Ionian Islands, Norway, a fora, Russia, 
Singapore, Spain, Sweden. £1) 16s. Chili, Borneo, and Java, £2 5s. 
ADVERTISEMENTS. A 


*,* The charge for Advertisements of four Lines and under is three shillings 
for every two lines rds one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge 1s ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps wn 
payment Alternate advertisements will be inserted with ali practical re- 
gularity, but regularity cannot be guaranteed in any such case. Ali 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED 

Tuavurspay Evenine in nace Werk. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tut Enainesr, 168, Strand. 
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H.M.S, INFLEXIBLE. 

In the Zimes of Monday appeared a very remarkable 
article, to which was im: the importance which 
large type can give. e writer of this article boldly 
asserts that H.M.S. Inflexible is so constructed that should 





her ends be pierced with shells in action she will certainly 
turn over and sink. In another place will be found a 
ooamhanen description of the ship, for which we are indebted 
to Mr, King’s “Report on European Ships of War,” 
reviewed, it will be remembered, in our impression 
for June Ist. It will suffice to say here that the 
gravamen of the accusation brought by the Zimes against 
the design of this ship lies in the fact that she consists, as 
will be seen from our engravings, of a central citadel, car- 
ried on a whollysubmerged hull decked with armour-proof 
plates. The hull projects before and behind the citadel a 
distance of about 105ft. On these projecting portions is 
built up a structure the full width of the ship, 
and rising as high as the upper deck. On this deck again 
are constructed two deck-houses—one forward the other 
aft—not more than about 30ft. wide at the broadest 
part. In these last is provided accommodation for the 
officers and crew. The space between the upper and lower 
deck is divided into four or five compartments by 
longitudinal bulkheads extending forward and aft from 
the central citadel for some 60ft. Near the bow and 
stern come transverse bulkheads. The sides of the ship 
from the armoured deck to the upper deck are made 
double. The space between can be filled in with a wall of 
cork 8ft. high and about 3ft. thick. Within this wall 
again comes a space 2ft. wide and 8ft. high, which is fitted 
with a very simple and ingenious automatic leak stopper, 
consisting of numerous folds of canvas arranged vertically. 
A shot or shell goes through these merely cutting a hole, 
but the moment water attempts to enter, the canvas is 
drawn in and plugs the hole. The fact has been 
verified by actual experiment with shell guns. It 
will be seen then that water will have some diffi- 
culty in getting into the space between the armoured 
and upper deck. “ But,” says the Times, “if these 
unarmoured portions are so penetrated with shot and 
shell about the water-line that they will fill, the 
ship will lose stability and upset.” In other words, 
without the buoyancy imparted by the unarmoured 
ends of the Inflexible she would capsize. Now, it is quite 
probable that in action water will enter the unarmoured 
ends of the vessel, and it would follow that if the Zmes 
were correct the Inflexible is absolutely useless as a man- 
of-war, It is impossible to bring a graver charge against 
Mr. Barnaby, who is virtually, though not nominally, the 
Chief Constructor of the Navy; against his assistants, all 
men more orless competent to detect amistake committed by 
their chief ; against the Lords of the Admiralty, and lastly, 
against the policy which is involved in entrusting the 
design of our, ostensibly, most powerful ship to the hands 
of men capable of committing the gross blunder which, 
according to the 7%imes, has actually been committed. 
debate on the navy estimates took place in the House of 
Commons on Monday night, and in the Times of Tuesday 
appeared two letters written before the debate took place, 
one by Mr. E. J. Reed, the other by Mr. Barnaby. In 
dealing with the question raised, we may consider it, in 
the first place, on the basis of the discussion in the House 
rd Commons or in the 7'imes, and secondly, on the basis of 
‘acts, 

The first question that will be asked—as it was, practi- 
cally, asked in the House of Commons —is, who wrote the 
article in the Times? Mr. Reed, from his place in the 
House as member for Pembroke, hastened to say that he 
did not write it. But he did not hesitate to assert that 
the allegations it contained were perfectly true. In his 
letter to our contemporary, he states that long since, when 
he examined the Inflexible, he was struck with the enor- 
mous disproportion between her unarmoured ends and her 
central citadel. He was filled with apprehension, and on 
his return to town he had drawings prepared and calcula- 
tions made from the data in his possession, which confirmed 
his worst fears. Thereupon he began a correspondence 
with the Admiralty, which it seems resulted in nothing. 
In the House he stated, that although he had not written 
the 7vmes article, he had done his t for some weeks to 
keep the discussion concerning the merits of the Inflexible 
out of the newspapers. In fact, he plainly implies that, 
although he did not write the article in question, he knew 
it was going to be written and published, and he did his 
best to retard the occurrence of both events. This is all 
very straightforward, and we can take no exception to 
it. So far as we are aware, however, no one but Mr. 
Reed suspected that the Inflexible was untrustworthy. 
It is easy to see at a glance that the writer of the Times’ 
article did not know himself that the stability of the 
Infilexible under certain conditions was dubious. In 
other words, what he wrote was evidently inspired. We 
do not say that it was inspired by Mr. ; but we 
do assert that there is a remarkable coincidence between 
Mr. Reed’s alleged discovery and the appearance of 
the statements in question. As a matter of fact, noone has 

ressed any doubt concerning the merits of the 


publicly = 

ship but Mr. Reed; and no matter who wrote the article 
it accurately embodies Mr. Reed’s opinions. Taking all 
the facts together, therefore, the issues to be tried lie 


between Mr, Reed and Mr. Barnaby. The Times is 
nothing in the matter but a mouthpiece. 

Looking at the question from a judicial point of view, 
we may test the credibility of the witnesses for and against 
the Inflexible. We have Mr. Reed on the one hand fore- 
boding evil with as much confidence as a well-known 
theologian has foretold the imminent end of the world. 
On the other hand, we have Mr. Barnaby flatly contra- 
lg Mr. Reed in the Times of Tuesday. Neither party 
has adduced any facts; both base their statements on 
calculations which they keep to themselves, Thus far we are 
with such evidence before us driven perforce to estimate 
the value of their assertions in terms of the personal 
credibility of the witnesses. Of course we do not mean to 
_— that either gentleman says what he does not believe 
to be true; but it is well known that witnesses in a court 
of justice often declare things to be true which are 
not, and could not, be true. In such a case the judge, 
counsel, and jury estimate probability by the peculiar turn 
of mind of the witnesses. Applying this practice to the 
case before us, we may say that Mr. Barnaby is 





reticent, not given to writing; on the whole apparently 
com vein his views ad perhape little ine. 
Mr. is just the antithesis of Mr. Barnaby. He is 
always ready to rush inio print, and is so far from 
being sanguine, at least as England, that his 
life is rendered miserable by the contemplation of her 
shortcomings. He is continually prophecying evil—he is, 
in short, a naval Jeremiah. To the ordinary English out- 
spoken mind it would seem that a competent authority on 
naval matters like Mr. Reed, who has discovered, or fancied 
he has discovered — which is as regards himself the 
same thing — a grave defect in a ship of war, need feel 
no hesitation in announcing his discovery to the 
world. But Mr. Reed begins his letter to the Jimes— 
“The question raised in your article on the subject,” 
namely, the Inflexible, “is one of the most painful with 
which I have ever been publicly connected, and one upon 
which I should be glad indeed to preserve silence if [ 
could. It appears to me, however, that it is my duty to 
the Admiralty and to the country, much more than to 
myself, to offer the following explanations, in order that 
the doubt which it has unfortunately been my lot 
to cast upon our largest ironclad, and two other ships of 
her. type, may be clearly defined and rigidly limited.” 
Why is the subject painful? Does Mr. Reed wish the 
world to believe that he cannot discharge his duties 
and speak out without intense mental suffering? Such 
writing as this is quite out of place in the discussion 
of a question of naval science; and Mr. Reed ma 
rest assured that while he would have been muc 
to blame if, believing the Inflexible to be defective, 
he had kept silent, he will certainly get none of that 
sympathy he appears to plead for because he is com- 
pelled by an internal monitor to do his duty. It is impos- 
sible, however, to believe that a man who can write in this 
way does not exaggerate evils, and in so far Mr. Reed’s 
evidence must be looked upon with doubt. He never has 
placed any confidence in anything done at the Admiralty 
since he left it; and it cannot be denied that his prognosti- 
cations have never been fulfilled. He may, perhaps, cite 
the case of the Captain, but on that dark episode in our 
naval career, silence, we can assure Mr. Reed, is golden. 
It will not be forgotten that the Peter the Great and the 
Popoffka at one time alarmed Mr. Reed to a painful 
extent. For what his fears have come to, we may refer our 
readers to Mr. Reed’s own contribution tothe war number 
of the Illustrated London News. We are thus brought 
face to face with the fact that the grave accusation brought 
against the Inflexible is made by a single naval architect, 
who for years past has persistently found fault with every- 
thing English, and has constantly praised everything 
Russian, or German, in the way of ships of war; 
and we cannot—no man can—help asking himself whether 
all that Mr. Reed has uttered concerning the Inflexible is 
not warped and distorted by the peculiar bias of his mind. 
In one word, we ask, Is Mr. competent to pronounce 
a perfectly cool and impartial scientific opinion on the 
merits of the Inflexible ? and we answer that we believe he 
is not, although we give him every credit for a conscienti- 
ousness which, as he himself states, compels him to speak 
out in spite of much mental suffering. If we turn 
now to Mr. Barnaby’s letter we find something very 
different. Not content with categorically and precisely 
contradicting the 7imes, and of course Mr. Reed, he says, 
speaking to our contemporary:—“ You say, ‘The plain 
answer to the inquiries to which we have referred respect- 
ing the stability of the Inflexible, independently of the 
unarmoured ends, is that she has none.’ My answer is 
that, according to our estimates, the ship, when fully 
armed, stored for fighting, and manned, will have, inde- 
pendently of the unarmoured ends—i.e., supposing them 
not to exist—a range of stability of 48deg.. The Com- 
mittee on Designs considered that 40 deg. was sufficient 
range for a sea-going unmasted ship.” If Mr. Barnaby is 
right Mr. Reed must be wrong. 

On Wednesday a long letter from Mr. Reed in reply to 
Mr, Barnaby appeered in the Times. Mr. Reed is pro- 
digal of words, but his arguments could have been 
condensed into a few lines. In substance he asserts, and, 
as we think, proves, that he knows just as well as the 
Admiralty what the centre of gravity of the Inflexible 
will be when she is in fighting trim. He points out that 
his fears with regard to the future of the ship have 
nothing to do with the total removal of her upper works. 
That he has never contemplated such a contingency, and 
that it is quite possible Mr. Barnaby may be correct when 
he asserts that if the upper works were removed the 
ship would be quite stable. Mr. Reed contends that it is 
in the weight of these upper works after they have lost all 
power of floatation that the true source of danger lies. Mr. 
Reed then goes on to explain that the mere range 
of stability of a ship when taken alone means nothing, 
and that it would be very easy to design a ship with even 
a greater range of stability than that which the Inflexible 
is said to possess, which ship would be very unsafe at sea. 
To make this point clear, which Mr. has not done, 
let us suppose that we have two ships, one of which, A, 
will bear to be heeled over to an angle of 30 deg. before 
she will capsize, while the other, B, will turn over if she 
be heeled through 15 deg. It is evident that before we 
can pronounce an opinion on the comparative safety of 
either ship, we must know what force will be required 
to heel each of them through the given angle. If it 
requires a pressure of 100 tons to heel B through 15 deg. 
while 25 tons will suffice to heel A through 30 deg., then 
it is obvious that, other things being equal, B is four times 
as safe a ship as A. This is the whole essence of Mr. 
Reed’s letter. ‘ 

If we now leave the newspaper controversy on one side, 
and deal with facts, we find that Mr. Reed’s theory is 
based on assumptions which cannot possibly be fulfilled. The 
whole thing turns on the position of the centre of gravity. 
About this Mr. Reed and Mr. Barnaby arein completeaccord. 
But in order to dangerously alter the position of the centre 
of gravity, it would be necessary to blow away from 
the ship two beds of coal each 8ft. thick, some 50ft. long, 
and 70ft. wide ; also to clear out all the casks and stores 
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carried in the bows. It is simply impossible to do this, 
and leave the top sides standing. But the best answer to 
Mr. Reed’s argument lies in the fact that a very large scale 
model of the Inflexible will not—as has been proved— 
capsize under even the impossible conditions demanded by 
Mr. Reed. 

ECONOMICAL PUDDLING FURNACES. 

A pbiscussion on the relative merits of different systems 
of puddling has gone on in our pages for several weeks, 
and we believe that some advantage may be gained if we 
express our own views on this controversy. We are 
always disposed to permit our correspondents to advocate 
their individual opinions, andto make their own statements, 
without interference, because we think that, in this way, 
much useful information is often supplied by men of 
experience ; while advantage ought to be, and frequently 
is, derived from a controversy impartially and fearlessly 
conducted by competent authorities. We regret to add 
that in the present case, nothing is likely to be gained 
unless our correspondents will favour the world with rather 
more fact and rather less argument. The question at issue 
is very simple. It has been plainly asserted that by the 
use of gas fuel in the puddling furnace a very great 
economy in the consumption of fuel can be effected ; and 
starting with the assumption that this assertion is true, 
our correspondents at once begin each to advocate some 
given system of gas puddling, and to condemn all other 
systems. Two of our correspondents form exceptions to 
the general rule, and do that which we now do, namely, 
point out that what is required to make the discussion 
really valuable as a contribution to the literature of the 
iron manufacture of Great Britain, is the statement of a 
few facts, easily supplied if those who have the necessary 
information are willing to impart it to others. It is well 
that we should make our meaning perfectly clear on this 
point. It will then remain with our correspondents to 
write as they ought, or not at all, as they please ; but it 
will also remain with us to decline publishing letters which 
possess no value, and thus bring to an end a discussion 
from'which we expected a good deal. 

In the first place it will be well to point out that iron is 
always puddled with gas. Solid fuel in the form of coal 
never finds its way into the hearth of a puddling furnace. 
Coai is burned on a grate, and the flame from this coal is 
led ito the hearth-chamber, and there effects the required 
purpose of keeping the charge hot. The flame consists of 
gas—that is to say, of earburetted hydrogen, carbonic oxide, 
carrying highly heated nitrogen, &c. In gaspuddling furnaces 
proper, the gas is first produced at a comparatively low tem- 
perature in some furnaces. at a high temperature in others. 
It is then led to the puddling chamber and supplied with 
sufficient air to effect its combustion. That is to say, 
oxygen enough is admitted to convert the carbonic 
oxide into carbonic acid, and to form water with the 
hydrogen. The result is incandescence or flame, and a very 
high temperature. But in both cases we puddle iron with 
gas, and we want information from practical ironmasters 
as to whether there is any material difference in the 
result as regards the quality of the iron, and the waste 
of pig metal, and the consumption of fettling, and sand, 
and fire-brick, and fire-clay, brought about by the 
use of the one principle as compared with the employment 
of the other principle. On these points our correspondents 
are entirely silent or desperately vague. Every inventor 
of a furnace supposes that his furnace is better than any 
other furnace. What we need is an explanation why it 
is better. Let us then suppose for the sake of argument— 
or because we know no better, as a result of the dearth of 
reliable information—that in so far as regards the mere 
work of melting the iron and puddling a charge, no true 
difference exists between the so-called gas puddling fur- 
nace and the ordinary furnace. Then in what does the 
advantage of puddling with gas consist! Why should it 
be better, in the first place, to distil our coal and subse- 
quently burn the gas, than to burn our coal on a grate in 
the ordinary way, and suffer the gas to ignite at once, and 
cross the bridge, and heat the iron without delay? 
The whole difference, so far, lies in postponing the time 
of admitting the oxygen tothe gas. No matter how many 
times we turn the question over, this will be found to con- 
stitute the broad dividing line between the gas furnace 
and the common furnace. Now, we want to know whether 
any real advantage is gained in this way, and we shall 
be obliged to any correspondent who will enlighten us on 
this point. 

It will be argued, of course, that the gas furnace enables 
us to utilise waste heat. But it is a proved fact that 
this peculiarity is not confined to gas furnaces; on the 
contrary, there are at least half-a-dozen systems of con- 
structing furnaces which utilise waste heat quite as effec- 
tually, it is said, as any gas furnace. Is this so? Are 
there any facts of sufficient importance and weight to be 
taken as conclusive on this point? We venture to think 
that there are. But if this be so, what becomes of the 
claims of the gas furnace? Then we have the argument 
that the combustion of fuel can be effected to more advan- 
tage with gas furnaces than in any other way. On this 
point we confess that we are extremely sceptical, at least 
as regards good coal. Of course, when lignite, wood, or 
inferior fuel of any kind, is used, it becomes practically 
impossible to puddle without the use of a separate gas 
generator, because sufficient fuel could not be burned in 
any other way, in the given time and space, to obtain the 
heat required. In other words, such highly diluted fuel 
requires to be cuncentrated before it is brought to act on 
the iron. But we have in this country nothing to do with 
lignite, or wood, or peat. We have only good coal to 
handle; and what iron-makers want—and we write now 
from the iron-maker’s point of view—is the best furnace for 
puddling iron with good coal ; and all arguments in favour 
of furnaces which work well with peat, wood, &c., are quite 
beside the mark as concerns British iron-makers, however 
interesting they may be to our continental readers. We 
ask, then, what definite proof is there to be had that an 

furnace, or pseudo gas furnace, at work in Bugland 
Seotland, or Wales, is really better than any good puddling 
furnace of the ordinary kind ? 





To prevent any mistake on this point, we shall define 
precisely what the word “better” means. Dismissing all 
theory, and disregarding all considerations concerning the 
exquisite beauty of this or that device—dear as they are to 
the heart of the amateur—we hasten to say that to the 
ironmaster struggling to make both ends meet, that furnace 
is the best which turns out most good puddled bars from 
the smallest weight of pig, and with the least consumption 
of coal, fettling, wages, bricks, fire-clay, and interest. If 
it can be shown that under these conditions a gas furnace 
is better than a common furnace, then let the facts be 
proved, and the happy possessor of that furnace will make 
his fortune. But the truth is that we find no evidence, 
either in the papers that have been read before technical 
societies, or in the information that we have ourselves col- 
lected, or, finally, in the letters of our correspondents, 
going to show, in the unmistakeably conclusive manner 
required, that gas puddling possesses any material advan- 
tage over puddling conducted in the ordinary way with 
due care to secure economy. It seems to be the reproach 
of the whole question that no one will deal with anything 
but generalities, while the points at issue admit of being 
varied through wide ranges with the greatest ease. We 
may mention, to illustrate the last truth, a case which 
came within our own experience. Two puddling furnaces 
of the ordinary construction were worked in different 
ways for some time without any material difference in the 
results. The weekly sheets passed through our hands, and 
the result was regularly enough, 23 cwt. of coal to the ton 
of puddled bars. The iron was about one-half Scotch 
pig of various brands, and one-half heavy scrap ; 
1 ton 1 cwt. was used to the ton of bars. The 
furnaces were fettled with cinder from the Woolwich 
gun factories, and the hearths had ordinary sand bottoms. 
The coal was Welsh and very good. The waste heat from 
the furnaces went to raise-steam. The draught was all 
that could be desired. Being impressed with the belief that 
a better result could be got, the proprietor of the works 
proposed to give a good premium to the puddlers if they 
worked to more advantage. The greatest care was taken 
to check results, and it was found that, the consumption 
of iron remaining as before, that of coal was cut down to a 
little over a ton, and on one or two days to 19 ewt., per ton 
of bars. Thissaving was effected entirely by the exertions 
of the puddlers, no alteration being made in the furnaces. 
Now it constantly happens that when a new furnace is 
being tried, the inventor fees the puddlers heavily to get 
out good yields, and the good yields are got; but the merit 
really lies not in the furnace, but in the puddler. What 
the ironmaster wants, then, is not the result of isolated 
experiments, but a statement of the facts of the working 
of a number of furnaces over a considerable period. Here 
our correspondents break down altogether, This is just 
the kind of information which it appears impossible to 
obtain. Let us take Dr. Siemens’ own letters as they have 
appeared in our pages, and ask what they prove. Nothing, 
except that his puddling furnaces are at work, and that 
iron can be puddled with them. Messrs. Nettlefold’s letter 
to Dr. Siemens, published in our impression for May 25th, 
simply shows that the writers are satisfied with the 
Siemens furnace. Nothing more; but it is a matter of 
notoriety that there are dozens of ironmasters who are quite 
satisfied with furnaces using 23 cwt. of coal to the ton of 
iroa, and Messrs. Nettlefold must excuse us if we say that 
they may be no wiser in their generation than others. 
There is reason to believe that few persons have had more 
experience in the working of Dr. Siemens’ gas puddling 
furnace, however, and we assert without hesitation that 
Messrs. Nettlefold could do excellent service if they 
would favour the world with a definite statement 
of the weight of coal they burn to make a ton of 
iron, and such other particulars as may be required 
to enable us to judge whether their confidence is, or is not, 
misplaced. Dr. Siemens himself, in dealing with this 
subject before the Institution of Mechanical Engineers, 
preserved a silence which may have been discreet, but was 
certainly ominous, as regards the consumption of fuel. He 


bars, and the loss of iron had been only 3°8 percent. Not 
one syllable, be it observed, concerning the cost of pro- 
ducing these bars in coal, bricks, fire-clay, labour, interest, 
and depreciation of plant. No one can know better than 
Dr. Siemens that the statement concerning the 3°8 per 
cent. means, as it stands, nothing. The waste of iron ina 
puddling furnace is purely a question of fettling, provided 
the puddlers are competent hands, who will not let their 
iron “cut” in the furnace. Again, it will be seen that 
Dr. Siemens, as well as other correspondents, is totally 
silent as regards the first cost of plant. Now an ordinary 
4!-ewt. puddling furnace can be constructed for about £80, 
but to be quite on the safe side we shall assume that ten 
furnaces cost £1000. May we ask what ten gas puddling 
furnaces complete cost? We do not want fancy estimates, 
but a precise account of the cost from some authority who 
has actually paid the money. We see no reason why 
information of this kind should be withheld. It is possible 
that the jealousy of inventors, or the fear that others are 
really doing better with their furnaces, may impose silence ; 
but these gentlemen may rest assured that nothing is to be 
gained with iron-masters by working in the dark. Those 
who court full and free inquiry are most likely to win 
confidence, and attain the honour and emoluments which 
they seek. The drift of the present discussion has gone far 
to justify the doubt with which all patented inventions are 
regarded by prudent iron-masters. Just now it is the duty 
of every one who has tried a new device with success to 
impart the results of his experience to others. Minute 
detail is, of course, not necessary, but enough should be 
given in the way of figures and facts to satisfy the doubters 
who will always abound in the ironmaking world. We 
do not vonfine our remarks to Messrs. Nettlefold. 
What, for example, is really being done with the Casson- 
Dormoy furnace! Are no monthly sheets to be obtained 
concerning its performance? We might go on in this way 
and name furnace after furnace, concerning all which the 
inventors and the users alike maintain an ominous silence 
as regards every question of interest to the ironmaster. 








In conclusion, we would call particular attention to the 
letter signed “ Oxide,” which appeared in our impression 
for June 8th. Without any breach of confidence we 
may say that few persons have had a wider range of 
experience in furnaces of all kinds than our correspondent, 
and his letter is so highly suggestive and so much to the 
point, that we recommend those who are interested in 
furnaces, and have overlooked it, to peruse it carefully. 
It is a suggestive fact that “ Oxide’s ” statements have met 
with no contradiction, and have gone far to bring this 
discussion to a close. We shall be extremely sorry if it 
should appear that no one is prepared to supply a few 
facts of the kind we have indicated. Silence on these 
points must be taken as an admission that there really is 
no puddling furnace which is a bit better than the common 
furnace. Can this be true? It remains with inventors to 
show by precise figures that it is not true. That such figures 
are available in many instances we believe. They are 
wanted just now. 





FIRE EXTINCTION, 

We have, on more than one occasion, referred to the fact that 
the head under which the water is supplied to the metropolis is 
totally inadequate for fire extinction by means of hydrants, and 
that even under the head and constant supply of the Kent and 
East London Company sufficient water cannot be obtained to be 
relied upon as a means of extinguishing anything but very small 
fires. For these reasons the Metropolitan Board of Works have, 
as is known, decided against the general use of hydrants, a com- 
plete set of which, throughout London, would cost about three- 
quarters of a million sterling. As some doubts existed as to the 
correctness of the conclusion of the board, a series of experiments 
have been carried out, under the direction of Sir Joseph Bazal- 
gette, at the pumping station of the East London Water Works 
Company. The first of the experiments was devised to ascer- 
tain the delivery of water from various lengths of hose, and 
diameters of jets under a head of 40ft., the maximum height 
above road level to which the East London Company are by their 
Act required to deliver water. A second set was designed to 
show the resistance to the passage of water through cast iron 
pipes, and a third to ascertain the relation between the 
height of the jet thrown and the head supplying it. 
The whole series included a large number of separate experi- 
ments, but we can in this place only refer to some of their 
results. For the first experiment a regulating cock was fitted to 
one of the air vessels on the company’s main, and a water 
meter, stand-pipe, and hydrant attached thereto. It was first 
found that 6ft. lin. of head was necessary to overcome the fric- 
tion in passing 150 gallons per minute through these. A length 
of 203°3ft. of hose, from 2°8lin. to 2°94in. in diameter was then 
attached to the stand-pipe, the hose lying ou the ground and 
being open-ended ; 150 gallons per minute were then passed 
through it and the resistance found to equal 61ft. of head, or 
deducting the above 6ft. lin., the loss of head was nearly 55ft. 
A little more than half the length of hose gave the resistance 
represented rather more than half the loss of head. In another 
experiment 200ft. of leather hose was used, and the pressure re- 
gulated to a head of 40ft., the result being that only 122 gallons 
per minute were delivered at this the maximum head under 
which the company are required to deliver their water. Captain 
Shaw considers it indispensable that from 150 to 2000 gallons 
should be delivered per minute at ground level, in the case of small 
or large fires respectively, the water being then distributed by 
fire engines. As by these experiments it is shown that only 122 
gallons can be delivered at ground level from a hydrant, when the 
water passes through 200ft. of hose, it is clear that hydrants with 
only a pressure due to 40ft. head can be of no use for extinguish- 
ing fires, and will not meet the requirements of the Fire Brigade. 
In the second set of experiments, 660ft. of 4in, cast iron pipe 
were employed, and 600 gallons per minute passed through it, 
the pressure required being that due to a head of 224°5ft.; but 
when the quantity was reduced to 300 gallons per minute, the 
necessary head was reduced to 63°5ft. Assuming the first of 
these figures to be correct, it may be seen that to drive water 
through 4in, pipes at the rate of 1110ft. per minute, or 12°6 
miles per hour, requires a greater pressure than has hitherto 
been admitted. When the velocity was reduced to one-half, the 
necessary pressure was reduced to much less than one-third. 
Little, however, can be deduced from the experiment, as the 
water admitted to the pipe passed through two 2hin. 
outlets on the hydrant stand pipe, their combined sectional 


stated that Messrs. Nettlefold had made 12,384 tons of | 2rea being only 9°8 square inches, that of the din. pipe being 


12°56in. The third series commenced with an experiment with 
a 1°875in. nozzle and 280ft. head of water, when a jet was 
thrown to a height of 110ft. with 225 gallons per minute. On 
attaching 200ft. of leather hose, a 0°628in. nozzle, and with a pres- 
sure equal to 150ft., the pressure at the jet was 136ft., or a loss 
of 14ft. by friction in the leather hose. The jet was thrown to 
a beight of 65ft., and 78 gallons of water delivered per minute. 
Some experiments were made on the pressure required to deli- 
ver 500 gallons per minute through four lin. nozzles at the end 
of 10°5 miles of 10in. iron main pipe, the result being that the 
pressure due to a head of 183ft. is required. The series of expe- 
riments to which we have referred is of great importance, and it 
may be hoped that Sir Joseph Bazalgette and those who assisted 
him in this matter will cause the records of them to be printed at 
an early date. 


THE EXPLOSION ON BOARD THE SIDONIAN, 


Ix April last one of the boilers of the steamship Sidonian 
exploded, while the vessel was on her voyage from New York to 
Bristol, killing the chief engineer and the captain. A Board of 
Trade inquiry has just concluded at Edinburgh. The facts 
are simple and suggestive :—The Sidonian was fitted with two 
vertical direct-acting engines of 200-horse power combined. Her 
registered tonnage was 799'41 tons, and she was owned by Mr. 
Thomas Henderson, Union-street, Glasgow. The Finniston 
Steamship Company fitted her with two tubular boilers. These 
boilers were tested with hydraulic pressure to 120 Ib. to the 
square inch before being placed on board the vessel. They were 
placed athwart ship. Repairs were not effected on the boilers 
until 1876. The vessel was surveyed by Mr. Fielden, the Board 
of Trade surveyor, in Glasgow, on June 23rd, 1876. This certi- 
ficate expired on the 5th of January last. The vessel had no 
Board of Trade passenger certificate at the time of the accident. 
The engines at first were of the common kind, but in January, 
1873, they were converted into compound engines. Each 
boiler has a spring loaded lever safety valve 53in. in 
diameter, of the form approved by the Institution of 
Engineers and Shipbuilders for Scotland. No worse valve 
could have been devised. The spring was in tension, and 
over each valve was placed a dead weight, kept off the 
valve by a key. By unlocking and withdrawing the key the 
dead weight could be brought to bear on the valve with the 
spring, and so double the load, of course the weight was 
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intended for use only if the spring broke. While each boiler 
might have been worked up to a pressure of 56 lb., it was never 
intended that they should be worked at a pressure of 107 Ib., 
the combined pressure of the dead weight and spring. The 
vessel left New York for Bristol on the 10th of April last with a 
crew of thirty-five hands, and about 1600 tons of general cargo. 
On the 19th of that month she had arrived at lat. 47 40 N, and 
lon. 33 50 W. About 9 a.m. the engines were stopped and the 
valve opened. After a short delay the valve was closed, Efforts 
were made until about twenty minutes past ten to put the 
engines in motion, but they would not move, and it would appear 
that something had gone wrong with the expansion valve 
eccentric. While the engineers were occupied in making the 
necessary repairs, steam was accumulating in the boilers 
because of the valves being closed. About twenty minutes 
past ten the starboard boiler burst in one side of the com- 
bustion chamber, and severely injured the captain, two 
engineers, three firemen, and the cook, who all died shortly 
afterwards. The vessel proceeded on her voyage under 
sail, and arrived safely at Bristol on the 2lst of May. 
An examination of the safety valve after the ship arrived in port 
showed that some one had withdrawn the key before mentioned, 
and permitted the dead weight to act on the safety valve. The 
Court decided that the blame, if any, lay on the chief engineer 
and the captain, both of whom were killed, and that none 
attached to the owners of the ship. The system of loading the 
safety valve, although not bad in theory, was obviously extremely 
defective in practice, and we trust that there are no more valves 
of the same kind in use. It is much to be regretted that 
men reckless enough to hazard the safety of a fine ship and her 
crew, should be put in charge of machinery; but with a 
“driving’’ captain a chief engineer is often placed in no small 
difficulty. It is better in all cases to prevent men from being 
tempted; and applying this excellent moral principle to the case 
of sea-going engineers, we may say that marine boilers ought not 
to be fitted with safety valves, the load on which can be doubled 
in a few minutes by any one who has the key of a small padlock. 


TRAMWAY WORKING AT SHEFFIELD. 

SHEFFIELD, the head centre of trades unionism, and the town 
which at one time was disgraced by the outrageous doings of 
Messrs. Broadhead and Co., appears to be presenting several new 
preblems, in the solution of which there are engaged not only 
the managers of the tramways and the town council, but also a 
large section of the inhabitants. It does not appear why the 
residents in certain quarters of the town should consider the 
tram lines inimical to their interests, yet that such is the case 
has been pretty clearly shown. One instance in point occurred 
a few months ago on the occasion of the trial of a steam car, 
when it was found that at a point where there was a rather sharp 
gradient the rails had been greased with soft soap! This the 
engineer declared tu be a rattening, intended to prevent the trial 
being a success, That matter passed off, however, without much 
trouble. Now another section of the lines has been completed, 


and as it happens to compete in a somewhat pointed manner, 


with what had long been a popular and profitable omnibus route, 
hostilities have broken out and appear to be likely to end in 
war @ outrance. The local town council appear to have had 
quite a field day on the matter last week, and statements were then 
and there made which were certainly of an astonishing nature. It 
was asserted, inter alia, that the omnibus drivers and other Jehus 
paid pence to boys of immature age, but mature in mischievous 
propensities, to alter the points of the crossings, whereby the cars 
were liable to be thrown off or brought into collision with each 
other. It was also duly set forth that drivers of drays and other 
cumbrous vehicles were in the habit of getting on the tram lines, 
and going at a walking speed thereon for a distance of three 
miles or so, whereby the tram cars were impeded and the journey 
inordinately prolonged. On the other hand sundry shop keepers 
declare that carts and drays which may be delivering goods from 
or at their places of business, are ordered away directly a car 
comes up, and that there have beenas many as three cars within 
a distance of thirty or forty yards. The residents of one section 
of this new line have already held a meeting, and have given 
vent to their pent up indignation in a truly British manner. 
What the end may be we do not pretend to prophecy, but we 
imagine a little mutual courtesy would soon end the quarrel. 


H.M.S. ORONTES. 


WANTED an engineer who can build marine engines for the 
navy which will not break down, or engineers competent to take 
charge of marine engines and work them properly—which !? On 
the 13th instant the troop-ship Orontes made a highly satisfac- 
tory two hours’ trial of her engines. The Liverpool Journal of 
Commerce for Tuesday, the 19th, says that “Since her return 
from her last protracted round of transport service the engines 
of the Orontes have undergone a thorough overhaul by the 
engineering departmert of the dockyard. A new high-pressure 
piston has been provided in lieu of the one which was found to 
have been broken before leaving Singapore; and among other 
improvements, a collar has been fitted on the sternpost to receive 
the thrust of the propeller, so that the strain upon the inter 
block has been considerably reduced. The additional fitting will 
be of great advantage, as much wear was manifested on the 
inner block during the last voyage. The work of the hull, which 
there was not time to finish when the ship was last in dock, has 
also been completed. The data obtained from the trial on Wed- 
nesday were as follows:—Revolutions, 68; mean pressure of 
steam in cylinders, high pressure, 35°3 lb.; low pressure, 13°7 lb.; 
indicated horse-power, 2541°14; speed, 13 knots per hour. As 
these results were realised without effort, they compare favour- 
ably with those obtained on the measured mile trial, which were: 
—Revolutions, 68°63; mean pressures, high-pressure cylinder, 
36°6 lb.; low-pressure cylinder, 13°316 lb.; and horse-power deve- 
loped, 2569°11. During the trial the following readings were 
noted:—Maximum temperature in engine-room, 100 deg.; ditto 
in stoke-hole, 102 deg.; and temperature on deck. 62 deg. The 
Orontes left Portsmouth on Thursday morning for the Cape of 
Good Hope. The Orontes has been directed to call at St. Helena 
to make exchanges, anc on her arrival at the Cape she may be 
probably detained for some time, in order to embark the 1st bat- 
talion of the 13th regiment on being relieved at Natal.” So far 
so well; but unfortunately the Orontes had not proceeded far 
on her voyage when the engines which held out so well for two 
hours broke down utterly, and the ship is now lying disabled in 
harbour, A fatality appears to attend all the engines used 
in Her Majesty's ships, which is, to say the least, slightly alarm- 
ing. A little more, and the navy of England will become a bye- 
word and a reproach, 








INSTITUTION OF MECHANICAL ENGINEERS.—The Bristol summer 
meeting will be held on Tuesday, 24th July, and following days, 
instead of the time previously named ; the further particulars will 
be announced by circular. The offices of the Institution will be 
removed: to 10, Victoria-chambers, Victoria-street, Westminster, 
directly after the Bristol meeting. 





LITERATURE. 


The Plumber and Sanitary Houses: a Practical Treatise on the 
Principles of Internal. Plumbing Work, or the best Means for 
Effectually Excluding Noxious Gases from our Houses. By 
§.S. Hettyer. T.-B. Batsford. London.s~ 1877. 

Tuis is a small work of 144 octavo pages of large print, 

very carefully illustrated. We have read it with a great 

deal of pleasure, because it contains evidence that the 
necessities of those who build houses and of those who live 
in them, can be reconciled by any judicious and thoughtful 
man who is capable of investigating the great sanitary 
question from more points of view than one. We do not 
wish to convey the impression that we are completely in 
accord with Mr. Hellyer on all the matters which he 
discusses ; but we believe that a house fitted up by the 
plumber in the way he suggests will be found on the whole 
perfectly free from the poison of sewer gas, while no 
expedients are suggested which, beautiful in theory, 
utterly fail in practice. It may be said that any one 
can deal with a water-closet, but that only a genius 
can make a kitchen sink satisfactory, and we now in- 
variably turn when we have books like Mr. Hellyer’s to 
notice, to the chapter on this special subject. Mr. Hellyer, 
it is not too much to say, has comprehended and grappled 
with the difficulty better than any author who writes 
about sanitary matters with whose works we are | 
acquainted. The kitchen sink difficulty is this:—It is in 

London houses always, or almost always, placed below the 

level of the ground, and under or close to a window. We | 

are usually told by the cognoscenti that the sink should 








not communicate with the drains directly, but that it | 
should deliver into a grated trap placed outside the house, | 
and level with the surface of the ground. This might be | 
done if the sink were placed at a much higher level than | 
it is, with the result that a strong odour would pervade | 
the house every time the sink was used. Asa fact, however, | 
because of the position of the sink, no such arrangement is | 
practicable. The sink must deliver directly into the 
drains, and we have then to devise some form of trap 
which will be gas proof, grease proof, and servant proof. 
This is precisely what Mr. Hellyer does. He points out 
that if an efficient trap is provided close to the sink it 
matters nothing where the delivery takes place. If the 
trap is s> small that the water will pass away slowly, then 
the servants will be certain to break off the brass strainer 
if it is fixed, or to take it up if it is movable, and so ruin 
the seal for the time being. His remedy lies in the use 
of a syhpon lead trap of unusually large dimensions, 
which will take away the water as fast as the cook can 
desire, and which can be easily cleaned. As we happen to 
have used a similar plan long before we saw Mr. Hellyer’s 
book, and with perfect success in a house previously much 
afflicted with sewer gas, we can endorse all that our author 
has said on the subject. 

The work is so easily obtained, that it is quite unneces- 
sary to consider it in detail. Its principal peculiarity is 





which melts easily, answers the same purpose, The gradual fusion 
of the insulating material presents another advantage, namely, 
that it becomes conductive on attaining the liquid state, and 
admits of an elongation of the arc, which increases the light. 
This conductibility, moreover, admits of the candle being extin- 
guished by the breaking of the circuit and then re-ignited, provided 
the interval is not longer thana couple of seconds. By this means, 
it is suggested, the candle might be employed as a means of trans- 
mitting signals by flashes, using the Morse telegraphic alphabet. 
This idea has already been adopted by the Russian army, and trials 
are soon to be made at the headquarters at Kischenef. 

It will be seen that the wires F F are connected by means of the 
carbon points and the fused kaolin, so that almost any number of 
candles may be arranged along the conducting wires from one source 
of electricity. 

For several nights the business of the Magazin du Louvre, Paris, 
was conducted by its aid alone, The illuminated power obtained 
from 100 Carcel gas burners was on this occasion replaced by eight 
of these electric lights. The ‘‘candle” has been in constant use 
in the workshops of M. Denayrouze for some time past, Its first 
trial in England was made on Friday evening last in the West 
India Docks with the view of testing its applicability to the pur- 
pose of lighting docks, warehouses, &c., 
in order that work may be carried on 
during the night when necessary. The 
experiments commenced soon after 9 p.m. 
with the lighting of four electric lamps 
in the courtyard at the entrance of the 
docks. The lamps were arranged at 
distances 45ft. from each other in one 
direction and 20ft. in the other. The 
light in each lamp was subdued by 
transmission through ground _ glass 
globes; after the first few minutes, the 
light was steady, and that of one lamp 
was sufficient to enable small print to 
be easily read twenty yards away. The 
light was produced from one of the 
‘Alliance Company’s (Paris) electro-mag- 
netic machines, similar to one exhibited 
at the recent collection at South Ken- 
sington, having thirty-two magnets of 
six plates each, and being driven by a 
small portable steam engine. After 
burning for a quarter of an hour the 
lights were extinguished and feur gas 
lamps, each having four of-Bray’s No. 6 
burners and four reflectors, were lighted. 
The contrast was, as may be imagined, 
very great, the gas burning with, what 
by comparison seemed, a dull yellow 
light which barely lighted the surround- 
ing space. The top storey of one of 
the larger warehouses was then lighted 
with three of the electric candles placed 
at considerable distances apart, and in the windows of the 
building. The floor was about 120ft. long by 65ft. wide, and 
the light was most efficient. A portable electric light was 
afterwards carried down into the hold of a large vessel, and its 
efficiency in that respect was fully demonstrated, as it was 
also by an electric light on the quay. By the aid of these 
lights, properly arranged, the loading and unloading of ships 
could be carried on at night. As a final experiment a candle 
composed of pure kaolin with a copper wire run through its 
centre was ignited by the battery and burnt slowly away. It gave 
a bright light, and was intended to show the applicability of the 
pure kaolin to purposes where only moderate lights were wanted. 
The carbon points exhibited will only burn for about an hour, 








that it is written with unusual common sense. We can 


but M. Jablochkoff arranges four of these candles in each lamp, 
and as one is consumed another is ignited by a simple switch 


find throughout its pages no indication that the author is arrangement, so that the continuity of the light is hardly broken. 


given to exaggerate anything. He attaches a rational 
value to every expedient that can be used for keeping 
out sewer gas, but he does not run wild about ventilation, 
or the pollution of water, or any other hobby. He sug- 
gests nothing that cannot be done in any house, and he 
admits that cheap houses require cheap fittings, which 
can, however, be rendered quite as effective as the more 
expensive sanitary appliances suitable to the mansion, 
The principle on which our author goes is to use efficient 
traps, which traps should always be as close to the imme- 
diate exit from the house as possible. Speaking of the ordi- 
nary slop sink, he says :—‘ When there is only one slop 
sink, a 3in. pipe is large enough, but when there are three 
or more, and these on different levels, the main waste 
should be 4in. diameter, with 3in. branches to the various 
slop sinks.” These pipes are to be used in conjunction 
with a 4in. trap. If any of ouv readers will take the 
trouble to measure the pipes in their own houses, they will 
find that the average plumber regards a ltin. pipe as 
quite large enough, with half an inch of dip in the trap, 
while our author is, very properly, content with nothing 
less than a dip of 14in. 

It would be superfluous to say more about a work the 
principal defect of which is that it advocates a style of 
work so excellent and so far beyond the mental powers of 
the ordinary old-fashioned plumber, that some trouble will 
no doubt be incurred by those who insist on Mr. Hellyer’s 
rules being put in practice. But there is nothing advo- 
cated, after all, that is not suitable to the requirements ot 
ordinary life in cities. To all about to build a house we 
would say, Buy Mr. Hellyer’s work and read it. 








ELECTRIC ILLUMINATION. 


In THE ENGINEER of Dec. 8th, 1876, we referred to M. Jabloch- 
koff’s invention, by means of which the delicate apparatus which 
had previously been necessary to maintain the carbon points of an 
electric lamp at a fixed distance apart, had been superseded, and 
by which several lights might be obtained from one source of 
electricity. "We now give an illustration of the ‘‘ candle” in which 
an asbestos ferule sustains the two gas carbon rods, C, which are 
also held in copper tubes, T. At I is insulating material placed 
between the vone, and at F the conducting wires. The insulating 
material is kaolin or other refractory substance which does not 
extend to the end of the rods. When the current passes, the arc 
is produced between the extremities of the carbons; and as these 
become consumed, the light is gradually brought near to the 
refractory substance. This, by the great heat, is vaporised, in 
1 sete a as the rods burn away, so that protruding ends of the 

atter are always left, while they are always maintained at exactly 

the proper distance apart to which they are in the beginning 
adjusted. Ifa continuous current is used, the double consumption 
of the positive rod is provided for by making that carbon of double 
the area of section as compared with others : but the candle works 
better with alternating currents, in which case the carbons are of 
the same size. It is easy to reverse the apparatus so that the arc 
is produced at the lower ends of the rods, The candle may then 
be employed for an overhead light. 

M. Jablochkoff’s candle may be ignited at a distance by placing 
a bit of carbon between the points. When the current passes, thi 


It may be here remarked that shadows are very severe, as 
| might be expected from the intensity of the light, and in ‘some 
respects this is a slight disadvantage except where a number of 

lamps can be employed. The whole of the experiments were con- 
| sidered highly satisfactory, and to indicate an important advance 
| in the utilisation of the electric light—firstly, as regards the entire 
| absence of clockwork; and secondly, with respect to the divisibility 
of the stream of electricity which renders it possible to burn 
several lights with a single current. The simplicity of the 
Jablochkoff apparatus is most remarkable, and as simplicity is 
generally the last character obtainable in an invention, we may 
credit the inventor with the ingenuity which alone could lead to 
the result obtained. 








Locomotives oN Common Roaps.—Colonel Chaplin moved the 
second reading of ‘‘ The Locomotive on Common Roads Bill,” on 
Wednesday. After considerable discussion, the general tendency 
of which was to show a certain amount of lincompleteness iu the 
measure and the propriety of the introduction of such a bill by the 
Government rather than by a private member, the bill was with- 
drawn. Mr. Sclater-Booth, on the part of the Government, pro- 
mised to give early attention to the subject. 

Fatat Acctipent.—An accident by which one man was instan- 
taneously killed occurred at the Tay- bridge on Wednesday evening. 
While a span was being lifted to the top of two piers one of the 
chains used in hoisting it snapped. Immediately the huge piece 
of iron, which weighed 25 tons, was released, the chain suspending 
the other end gave way, owing to the sudden jerk. In its descent 
into the river, from a height of 50ft., the span struck one of the 
workmen named Bain and killed him on the spot. Besides the 
pecuniary loss, which is considerable, the accident will have the 
efiect of interrupting the progress of the works, which were pro- 
ceeding most satisfactorily. The engineers are, however, confident 
that, notwithstanding what has happened, they will be able to 
complete their arrangement with the Tay Bridge Company to run 
a train over the structure on the 15th of September next. 

Gravine Dock IN THE RIVER St. LAwRENCE.—In the autumn 
of 1874 Messrs. Kinipple and Morris were called upon to examine 
the harbour of Quebec, which composes a river frontage of nearly 
ten miles in length on both sides of the river, with the view of 
per mens ae the most suitable spot for the construction of a 
graving dock. At present there is no dock of the kind proposed in 
the Dominion of Canada on the eastern side, but one is in course 
of construction on the western or Pacific side at Victoria, British 
Columbia, from the designs and under the superintendence of the 
above engineers. At Quebec Harbour borings were sunk at various 
points on both sides of the river St. Lawrence, and eventually two 
sites presented themselves for consideration, viz., one at St. Joseph 
Levis, on the south, and the other on the north side abutting on 
the river St. Charles, at the foot of the city of Quebec. The 
engineers reported in favour of the Levis site, partly on account of 
the foundations on the Quebec side being of doubtful nature, and 
for other reasons. The extra cost of constructing the dock at the 
Quebec site over that at Levis was estimated to be at least £20,000. 
The public on both sides of the river have made great efforts to 
secure the construction of the dock on their respective sides, and 
the City Council of Quebec passed a resolution voting £20,000 to 
cover the extra cost of making the dock on their side, if placed 
there. The Government, in consequence of the excitement dis- 
played with regard to this work, had surveys and borings made by 
their own engineers, and after two and a-half years’ consideration, 
they have recently approved of the site selected by Messrs. Kinipple 
and Morris. The dock, which is to be of stone, will be 500ft. long on 


the floor, 100ft, wide at coping level, 24ft. of water overall, and 
26ft. on bottom at high water. Contract drawings have been 
ordered to be prepared at once. This work is in addition to. the 
extensive harbour works now being carried out under these 





becomes hot, reddens, and gg Png ey Continuity is then 
broken, and the arc appears, A bit of lead, or fine metallic wire, 


engineers at the mouth of the river St. Charles at. Quebec, 
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ROUCHAT VIADUCT ON THE PARIS AND ORLEANS RAILWAY. 
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The Rouchat Viaduct in the neighbourhood of Vignoles, con- 
sisting of eight openings of 25m. span and a maximum height of 
55 metres, is constructed for a single line of rails, and crosses a 
gorge about 1 kilometre above the main valley in a straight line, 
with a gradient of 23 per cent., or about 1 in 43}. The general 
plan and elevation are shown in Figs. 1 and 2. 

The springing courses are horizontal over each pier, and the 
gradient obtained with as slight a distortion of the facade as 
possible by dividing the arch into two quadrants with dif- 
ferent radii starting from the centre, as shown in Fig. 3. The 
foundations in every case were carried down to the rock. The 
quarries from which the materials were obtained being situated 
at some distance towards the main valley, necessitated the use of 
a temporary tram road and a wire rope railway worked by a 
steam whin. Coursed rubble masonry was adopted throughout, 
with the exception of the foundations below ground-line and of 
the haunches. The face stones are about 20 c.m. (Sin) deep, 
and proportionately long and wide and dressed round, as shown 
in Fig. 5. In the backing, small irregular rubble stone, some- 
times less than 8 cube decimetres—about j cube foot—were used, 
but set in perfect bond with great care. The courses were 
levelled over every second or third, as shown in Figs. 5, 6, and 7. 

The centreing, on account of the height of the piers, was 
supported by iron rails (see Fig. 8}, two of which were so 
built into the masonry side by side that they could, after the 
arches were completed, easily be removed. When the haunches 
had been carried up about 2 metres above the rails the centres 
were set, and each span loaded with about 20 cube metres of 
stone, which was afterwards worked into the arch as the masonry 
proceeded. The scaffolding was of the lightest description, as no 
heavy stones were used, and consequently travelling cranes, &c., 
were not required. On the face of the centre, laths were fixed 
radially, to facilitate levelling off the courses of the arches, in 
which the masonry differed from that in the piers, in that the 
courses were radial instead of horizontal. 

The usual distinction between arch and backing was not made, 
the courses in the haunches running back to the centre of the 
pier, sothat the vertical projections of all the joints were nearly the 
same, and the arches censiderably strengthened at the springing. 

The face stones of the arches were of the same depth as the key- 
stones, and so bonded with the principal masonry that the whole 
was equally affected when the centres were struck. The usual 
sandboxes in general use in France, as shown in Fig. 13, were 
employed for lowering the centres. The arches were keyed 
with three, or at most four, courses of face stones, and the upper 
part filled in with large stones carefully wedged from above, as 
shown in Fig. 12. Iron tie rods, as shown in Fig. 8, were used 
in the spandrils and arches to hold the masonry until thoroughly 
set. Asis customary in France, the piers are relieved of as much 

weight as possible by the introduction of arching 
wherever practicable, as shown in Figs. 8, 10, and 11, whereby a 
considerable expenditure of masunry is saved, a large weight taken 
off the piers, and the drying of the masonry expedited. In addi- 
tion to this, easy access is obtained for examination of arches, piers, 
and abutments, by the introduction ef shafts with ladders from 
above, as shown in Fig. 10. The arches in the abutments are 
approachable from openings in the side, constructed to act.as 
drains as well, as shown in Figs. 8 and 11. All these openings 
are fitted with iron doors. Thearches and spandrils are covered 
with about 10 c.m. of cement and a layer of asphalte reaching 
about 2 c.m. up the side walls, where it is replaced by coal tar 
—see Figs. 7 and 12. 

The arch drains are constructed, as shown in Fig. 7, with dressed 
stone hoppers, with an inside casing of cast iron, with a filter 
cover fitting into the gas piping which runs down the centre of 
the piers and discharges itself into a small arched drain. The 
disadvantage of these pipes is that they are difficult of access and 
very liable to get choked during construction. The intermediate 
spaces between the asphalte and formation leve] are filled up with 
clean dry rubble. 

The work was executed under the management of M. Moran- 
digre, who is actually the introducer of this rather unusual 
system of construction. 








H.M.S. INFLEXIBLE. 


THE Inflexible, which was commenced at Portsmouth Dockyard 
in February, 1874, and launched April, 1876, is a twin-screw, 
double-turret ship, with a central armoured citadel. She was de- 

i by Mr. Barnaby, the Director of Naval Construction at the 

, and at a meeting of the Institution of Naval Architects 
in London, he describes the vessel in the followin — 
as ine a floating castle 110ft. long and 75ft. wide, rising 10ft, 
out water, and having above that again two round turrets, 
planted diagonally at its opposite corners. Imagine this castle 
and its turrets to be heavily plated with armour, and that each 
turret has two guns of about 80 tons each ceive these guns 


to be capable of firing, all four together, at an enemy ah astern. 
or tei bite bata, aa 3 , TF thes F 


in pairs toward int of the com 
Attached to this cabelas armoured ‘castle. but completely eats. 
merged, every part being 6ft. to 7ft, under water, there is a hull of 








ordinary form with a powerful ram bow, with twin-screws and a 
submerged rudder and helm; this compound structure is the 
fighting of the ship. Sea-worthiness, speed, and shapeli- 
ness would be wanted in such a structure if it had no addition to 
it; there is, therefore, an unarmoured structure lying above the 
submerged ship and connected with it, both before and aft the 
armoured castle, and as this structure rises 20ft. out of water from 
stem to stern, without depriving the guns of that command of the 
horizon already described, and as it, moreover, renders a flying 
deck unnecessary, it gets over the objections which have n 
raised against the low freeboard and other features in the Devas- 
tation, Thunderer, and Dreadnought. These structures furnish 
also most luxurious accommodations for officers and seamen. The 
step in advance has, therefore, been from l4in. of armour to 24in.; 
from 35-ton guns to 80 tons ; from two guns ahead to four guns 
ahead ; and from a height of 10ft. for working the anchors to 20ft. 
And this is done without an increase in cost, and with a reduction 
of nearly 3ft. in draught of water. 
Inflexible we have reached the extreme limit in thickness of 
armour for sea-going vessels.” 

The length of the vessel between perpendiculars is 320ft., and 
she has the extraordinary breadth of 75ft. at the water-line ; depth 
of hold, 23ft. 34in. ; free-board, 10ft.; mean draught of water, 
24ft. 5in. (23ft. 5in. forward, and 25ft. 5in. aft); area of midship 
section, 1658 square feet; and displacement when all the weights 
are on board, 11,407 tons, being the largest of any mun-of-war 
hitherto constructed. She is, as before described, a rectangular- 
armoured castle, Fig. 3; the whole of the other parts of the vessel which 
are unprotected by armour have been given their great dimensions 
for the simple purpose of floating and moving this invulnerable 
citadel and the turrets by which it is surmounted. Her immense 
bulk, unprecedented armament, powerful machinery, and the pro- 
vision for ramming, and for resisting the impact of rams as well as 
of shot and shell, have made it necessary that strength and 
solidity shall enter into every part of the structure. 

Hull and Appendages.—While the cellular compartments of the 
double bottom have a little less depth than in the Devastatior 
class, they are built up of heavier angle-irons and plating, and 
steel has been very largely employed for the purpose of securing 
great strength with comparative lightness of material. The hull 
is composed of flat and vertical keels, transverse and longitudinal 
frames, inner and outer bottom plating. The vertical keel is 
formed of steel plates fin. thick by 40in. deep, and the flat keel- 

lates are of iron in two thicknesses of Zin. and jin., the two 

ing connected by angle-irons 5in. by 5in. by jin. On the 
upper edge of the vertical keel the angle-irons by which 
it is fastened to the inner bottom plates are 3in. by 3tin. 
by }in. The framework of the vessel below the armour is 
composed of longitudinal and transverse frames. The former, 
eight in number, are formed of steel plates y;in. in thick- 
ness, the shelf-plate being of iron }in. thick. These frames 
extend as far for and as is d d_ practicabl 
Within the double bottom, which extends through 212ft. 
of the ship’s length, the transverse frames are solid, and are made 
water-tight at intervals of 20ft. There are also intermediate 
bracket frames placed 4ft. apart. Throughout the double bottom 
the transverse frames, which are likewise 4ft. apart, are of the 
thickness of gin., but are considerably lightened by having holes 
cut through them, the upper parts at the same time being much 
narrowed. Additional intermediate frames are worked in the 
engine-room in order to secure ter strength. The angle-irons 
forming the frames vary from 5hin. by 3in. by }in. to 3in. by 3}in. 
by 3in. The outer skin plating of the bottom varies from }in, in 
the garboard strakes to §in., with the — of the ends, 
where the thickness is increased to jin., and behind the anchors, 
where the plating is doubled. The plating of the inner bottom, 
which extends through the length of the double bottom, and 
which, like the outer bottom, is made perfectly water-tight, is of 
the uniform thickness of Zin., except under the engines, where it 
is yyin. As is usual in iron vessels, the stern of the Inflexible 
consists of a solid iron forging scarfed at its lower end to the 
keel-plates, The stern post and after pieces of keel, which are 
formed of the best angle iron, were also made in a single forging. 
The rudder is a solid iron frame filled in with wood and covered 
with iron plates. In of its i weight—some 
9 tons—it is made to work upon double pintles in combination 
with the ordinary pintles and braces. It is moved by a tiller 
4ft. Gin. below the water. Indeed, the whole of the steam steering 
gear will be placed below the water-line and armoured deck, so 
that it will be impossible for the rudder head to be injured by shot 
or shell during an engagement. To receive the propeller shafts 
two iron tubes are constructed, one under each quarter. The fore 
parts of these tubes, where they leave the run of the ship, are 
supported by the framework of the hull, which is bossed out in a 
suituble form for the purpose, the after parts being sup} by 
struts from the ship’s bottom. There are four decks—the lower, 
middle, upper, and superstructure decks—the last being a middle- 
line n placed forward and aft above the upper deck for workin 
the ship, carrying and lowering the boats, &c. Outside the citade 
the lower deck beams are covered with iron 3in. thick. This deck 
Ag ny ure me | een so as to meet that part of the bow 
which is intended for ramming, thus conferring upon it greatly 
increased strength and resistance when engaged in butting an 
enemy’s ship. It may be here stated that the ram of the Inflexible 
is of the spur kind, and though it is fixed at the present time, it 
will eventually be made to unship during ordinary cruises. The 
middle deck flat consists of }in. plating covered with 3in. deal 
planks, while the upper deck beams in the vicinity of the citadel 
are covered with 3in, plating, and in other places with }in. plating. 











My belief is that in the | 








The beams, pions, and bulkheads for supporting the various decks 
and platforms, and forming the different compartments and rooms, 
are arranged and fitted so as to give the greatest possible strength 
to the sides of the vessel. The largest beams are on the main 
deck. They are 14in. deep, while those on the upper deck 
are 10in., and those on the lower deck are 1 deep. 
Every beam is either supported by wrought iron tube pillars 
or is trussed where pillars cannot be erected, the 
being under the turrets. The two superstructures themselves in 
no wise add to the power of the ship, either for attack or defence. 
Their pu in the economy of the ship is to afford accommoda- 
tion for the officers and crew; and as the structures are erected on 
the upper deck, this will be of the very best kind, with abundance 
of air and natural light. Their dimensions are: fore super- 
structure, extreme length, 104ft. 4in. ; breadth, 21ft. din. ; after 
superstructure, extreme length, 105ft. din. ; breadth, 30ft. The 
frames are formed of angle-iron, 7in. by 3in., placed 4ft. apart, 
and between them are intermediate frames made of angle-iron 4in, 
by 3in. The ends are covered with jin. plates, and the whole 
surface with 3in. deals. The cabin-walls are coa with 
Welch’s wood-faced cement, as a protection against the results of 
atmospheric condensation. The officers and men together will 
number 350. Asa eg og against the casualties of war and the 
sea, the hull is divided by means of transverse and longitudinal 
bulk-heads into no fewer than 135 water-tight compartments, and 
arrangements will be made for quickly removing therefrom any 
water that may collect within them through collision or other 
cause. Powerful steam-pumps, among which may be mentioned 
two of Friedman’s patent ejectors, capable of discharging 300 tons 
of water each per hour, will be fitted. All the bulk-heads are 
provided with water-tight doors of an improved pattern, sluice- 
valves, man-holes, and water-tight scuttles. Water-tight doors 
can also be fitted, when necessary, to the bulkheads passing 
through the coal-bunkers. Each of the water-tight compartments 
has been tested by hydraulic pressure. Great attention bas been 
bestowed upon the question of ventilation, which in ships of the 
Devastation class and, indeed, in all monitors of low free board, 
has been a source of considerable discomfort and embarrassment, 
In the Inflexible the fresh air will be drawn into the midship part 
of the vessel through a series of downcast shafts, by means of 
eight powerful fans, worked by four of Messrs. Brotherhood and 
Hardingham’s patent three on engines. The air is then con- 
ducted into main pipes, which run around the sides of the hull to 
the extremities, and from these, subsidiary or branch pipes dis- 
charge the air in ample quantities to every _ of the ship. 
Defence.—The protected portion of the ship is confined to the 
citadel or battery, within whose walls are enclosed the engines and 
boilers, the turrets, the hydraulic loading gear, the ines, 
and, in fact. a)l the vital parts of the vessel. It measures 110ft. 
in length, 75ft. in breadth, and is armoured to the depth of 6ft. 5in. 
below the water-line, and 9ft. 7in. above it. The sides of the 
citadel, Fig. 5, consist of an outer thickness of 12in. armour-plating, 
strengthened by vertical angle-iron guides llin. wide and 3ft. 
apart, the space between them being filled in with teak backing. 
Behind these girders, in the wake of the water-line, is another 
thickness of 12in. armour, backed by horizontal girders Gin. wide, 
and supported by a second thickness of teak backing. Inside 
this are two thicknesses of lin. plating, to which the hori- 
zontal girders are secured, the whole of the armour backing 
and plating being supported by and bolted to transverse frames 
2ft. apart, and composed of plates and angle-irons, It will thus 
be seen that the total thickness of armour at the water-line strake 
is not less than 24in. The armour helt, however, is not of uniform 
strength throughout, but varies in accordance with the importance 
of the protection required and the exposure to attack. Conse- 
uently, while the armour at the water level is 24in. in two 
thicknesses of 12in. each, above the water-line it is 20in. in two 
thicknesses of 12in. and Sin., and below the water-line it is reduced 
to 16in. in two thicknesses of 12in. and 4in. The teak backi 
with which it is supported also varies inversely as the thickness of 
the armour, being respectively 17in., 2lin., and 25in. in thickness, 
and forming with the armour, with which it is associated, a uniform 
wall 4lin. thick. The depth of armour below the load water-line 
is 6ft. 5in., but as the vessel will be sunk a foot on going into 
action by letting water into its double bottom, the sides will thus 
have armour protection to the depth of 7ft. 5in. below the fighting 
line. The outside armour is fastened by bolts 4in. in diameter, 
secured with nuts and elastic washers on the inside, The shelf- 
plate on which the armour rests is formed of }in. steel plates, with 
angle-iron on the outer edge 5in. by 3hin. by yin. The armour on 
the fore bulkhead of the citadel is exactly the same in every 
respect as that on the sides, but the armour of the rear bulkhead 
is somewhat thinner, being of the respective gradations of 22in., 
18in., and 14in., and forming, with the teak , Which is 
16in., 20in., and 24in,, a uniform thickness of 38in. It may also 
be useful to mention that before and abaft the citadel the frames 
are formed of 7in. and 4in, angle-irons, covered with jin. plates, 
The total weight of the armour, exclusive of deck, is tons, 
and the total weight of armour, inclusive of deck, is 3155 tons. 
Turrets,—But the most singular feature in the of the 
shipis the situation of the turrets, Figs. 1 and 4. In the Devastation 
and Thunderer, and, in fact, all monitors afloat, the turretsare placed 
on the middle line, an arrangement which, though advantageous 
in some respects, possesses this signal disadvantage, that in double- 
turreted monitors only one- of the guns can be é to 
bear on the enemy either right ahead or directly astern. the 
Inflexible, however, the turrets rise up on either side of the ship 
en échelon within the walls of the ci the forward turret being 
on the port side and the after turret on the starboard side, 
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along a fore-and-aft | ing made in the upper deck before the turret. A hydraulic rammer 
k. By these means the whole of the four | works in guides t 
guns can be discharged simultaneously at a ship right ahead | and is so constructed 


h this hole, and the rammer head is hollow, 
t+ when it is driven into the recently fired 


or right astern, or on either beam, or in pairs toward any gun, and comes in contact with the sides of the powder chamber, 
point of the compass. Besides these important advantages, | a valve opens, and it discharges through a number of holes small 


the guns of each turret can be projected clear of 
ship’s side—in the case of the one turret to port, and in the case 
of the other turret to They can then be depressed 
enough, not only to strike a vessel at close quarters, below the 
line of her armour, but even to fire down upon her deck, should 
the enemy be ranged alongside. The walls of the turrets, which 
last have an internal diameter of 28ft., and an external diameter 
of about 33ft. 10in., are formed of armour of a single thickness of 
18in.,—the thickest ever manufactured, with the exception of the 
22in. experimental plate which was rolled at Messrs. Cammel and 
Co.’s works, at Sheffield, for the turrets of the Italian frigates— 
with backing of the same thickness, and an inner plating of lin. 
in two equal thicknesses. All experience has proved that, for 
many reasons, this arrangement is the best. The wood backing 
distributes the blow when struck, deadens the vibration, protects 
the fastenings, and stops the splinters, while the inner iron is also 
of advantage, since it renders the backing more compact, and also 
assists in arresting the passage of the débris. The height of the 
turret ports from the load-line is 12ft., and a foot less from the 
fighting line, and all the plating in the wake of the guns is con- 
siderably strengthened. 

Offence.— A very special interest attaches to the armament of the 
Inflexible, not only use it consists of guns vastly more power- 
ful than any yet mounted afloat, but because these guns are carried 
and worked on the new and remarkable hydraulic system which 
has hitherto only been tried in the fore turret of the Thunderer. 
Each turret weighs no less than 750 tons—including the guns— and 
having to deal with a moving mass of such enormous weight, and 
with the superadded difficulty of a floating and therefore unstable 
platform on which to revolve, it was determined to commence at 
this ret Ee a of the hydraulic ~ay oy Sir = 
Armstrong, as develo ‘or gunnery purposes by his partner, Mr. 
George Rendel. The revolution of the turrets accordingly will be 
accomplished by hydraulic machinery, in a manner similar to that 
employed by the Elswick firm for turning swing bridges and great 
cranes. In such cases the weights dealt with have already exceeded 
that of the turrets of the Inflexible ; and so complete is the control 
afforded by hydraulic machinery in the movements of heavy masses 
in these analogous cases, that it is believed the turrets will, by this 
machinery, be rotated at any speed, from a complete revolution in 
one minute, down to a rate as slow and as uniform as desired. The 
advantage of the high speed is plain ; that of the slow but regular 
rotation will be apparent when it is remembered how muuch delicacy 
of adjustment is necessary for following with the aim an object 
moun moldy and ata distance, Although the 81-ton guns will 
be worked on a system similar to that — in the case of the 
38-ton guns of the Thunderer, yet as the design of the Inflexible 
had not been completed before the decision to work the guns by 
hydraulic power bond es much = —o le Seager 

ery arrangement has me possible, @ sponging an 
loading apparatus is still, asin the Thunderer, rity 65 placed at 
duplicate tixed stations outside the turrets, and under the protec- 
tion of the armoured deck of the vessel. The muzzles of the guns 
are brought to the loading mechanism by revolving the turret and 
slightly depressing the guns. But there is no special loading port 
asin the Thunderer. All that is necessary is to depress the guns 
tothe small angle required for bringing the muzzles below the 
level of the deck, which, still further to reduce this angle, is raised 
and inclined upward at the base of the turrets so as to form a sort of 
glaci#, and to give cover to the muzzles without involving any con- 
siderable depression of the gun. By this means the objection 
brought against the greater depression of the guns of the Thunderer 
is avoided. A more important novelty is the manner of mounting 
the 81-ton guns in the turrets. Hitherto it has been the practice 
to place all heavy guns upon an iron structure, called the carriage, 
on which they rest by means of the trunnions. This carriage bears, 
besides the gun, the mechanism for elevating and depressing the 
gun, and for ‘*tripping,” and also in part the mechanism for 
checking recoil. Besides the carriage, again, there is the slide upon 
which the carriage runs. Now in the system adopted for the 
Inflexible, Mr, G. Rendel has taken the bold step of dispensing 
altogether with a carriage, properly so called. The leading fea- 
tures of the ment are shown in Fig. 2. Two guns will be 
mounted side by side in each turret. Each gun will be mounted 
so as to be supported on three points. The trunnions will rest 
on blocks sliding on fixed beams bolted down to the floor of the 
turret, while the breech will rest on a third block, sliding like the 
others between guides upon a beam or table. Behind each of the 
trunnion blocks, in the line of recoil, are two hydraulic cylinders, 
connected with them by piston-rods. The cylinders communicate 
by a pipe, on which there is a valve, which, on the recoil of the 
gun, opens and allows the pistons to run back slowl: i 


ch 
the recoil. ey Pee the aj tus, the gun po B run ow 
. The m on which the breech rests is supported by a 
hydraulic cylinder, vertically 
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jets of water, thus acting as a sponge, and extinguishing an 

remnants of the charge or of the products of the explosion whic 

may have remained smouldering in the bore. It is then with- 
drawn, and a hydraulic shot lift raises up to the muzzle of the 
gun the charge, the projectile, and a retaining wad, and then a 
single stroke of the rammer drives them into the gun and home to 
the base of the bore. Again the rammer is withdrawn, the 
hydraulic piston under the breech of the gun elevates the muzzle, 
the turret swings around, and the shot is fired. A Qin. gun, 
mounted experimentally in a turret at Elswick, and loaded on this 
system, was brought to the loading position, sponged, loaded, and 
brought back to the firing point in forty seconds. Comparatively 
canal rapid loading was effected with the 38-ton = during 
the experimental trial of the hydraulic gear on board the 
Thunderer. Thus, the first advantage of the system is rapidity of 
fire; the second is economy of labour. One man only for each 
gun is stationed in the turret, another works the hydraulic 
rammer on the main deck, six or eight others are employed in 
bringing up the atamunition to the shot lift by means of a small 
tramway. There are two sets of loading gear for each turret ; 
but even if both were put out of order, the gun could still be 
loaded with an ordinary rammer and sponge by a number of men 
stationed on the main deck. The adoption of the system enables 
very heavy guns to be carried in comparatively small turrets. 
Those of the Inflexible are very little larger than those of the 


| Devastation, so that with the old plan of having a numerous crew 





in the turret and running in the gun in order to load it by hand, 
only the 38-ton could be carried. As it is quite possible that 
the Inflexible will be armed with even more tremendous weapons 
than the 81-ton guns, this has been held in view'in designing the 
ship ; and, by a slight modification, it will be ible to mount in 
each of her turrets a pair of 160-ton guns, with a length of 30ft., 
and a calibre of 20in. The armament of the Inflexible will be com- 
posed of four of the heaviest guns—except those making for the 
Italian vessels—ever constructed, of which the experimental 81-ton 
gun completed at Woolwich and tested is the type. 

Motive Machinery.—The machinery was constructed by Messrs. 
John Elder and Co., of Glasgow. Each screw will be driven by 
an independent set of pound engines with three vertical 
inverted cylinders of the collective power of 4000 horses, 

iving an aggregate power of 8000 horses (indicated) for 
th sets of engines. The diameter of the high-pressure 
cylinder is 70in., and the diameter of each low-pressure cylinder is 
90in.; the former is placed between the two latter. They are 
steam-jacketted, and are connected together by stay bolts continued 
to bulkheads, so as to serve as ramming chocks. The pistons have 
a stroke of 4ft., and the number of revolutions expected is sixty- 
five per minute. The piston rods are double, and are connected 
by crank crossheads. They are each 7in. in diameter, the connect- 
ing rods having a diameter of Qin. and a length of 7ft. Gin. The 
valves are of the piston kind. They are worked by link motions 
and levers, and are reversed by an ingenious combination of steam 
and hydraulic power. The engines at starting are assisted by 
auxiliary steam gear, the valves of which are fitted to the 
receiver. The steam from the low-pressure cylinders is exhausted 
into independent surface condensers, having a total cooling sur- 
face of 16,000 square feet. The steam is condensed in the 
interior of a series of tubes jin. external diameter, of which each 
condenser has no less than The condensers are con- 
structed to be worked as common condensers. The circulating 
Ee are actuated by separate engines, each having its own feed, 
ilge, and air pumps, worked by levers from the crossheads. The 
air pumps are made of gun-metal, with a diameter of 34in. and 
stroke of 2ft. 3in., the water being discharged below the armour 
deck. With respect tothe centrifugal pumps, it may be mentioned 
that they are judiciously placed at so high a level in the vessel, 
that in the case of 1 occurring, by which the ship’s bottom 
=a flooded to as great a depth as 12ft., they can be worked 
with perfect freedom. There are also double-acting hand pumps, 
each two coupled ; feed donkey engines, each with double-acting 
pumps 4in. in diameter ; bilge d ys, each with double-acting 
umps 6in, in diameter, and fire engines, with double-acting pumps 
in. in diameter. It may be mentioned that the engines which 
work the circulating pumps are also made to pump out the bilge, 
in the event of the ship springing a leak or sustaining damage from 
being rammed ; that the centrifugal pumps are to be sufficiently 
powerful to perform the same work in case of emergency; and 
that a Kingston valve is fitted through the bottom in ti 
with each fire pump. Each cylinder is fitted with an expansion 
valve, having a variable cut-off, with an extreme range of from 
one-sixth to one-half stroke. These valves are cylindrical gridiron 
valves, of phosphor-bronze,* 3ft. in diameter, working on cast iron 
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gridiron seats, aad giving a minimum of clearance between the 
expansion valve and main slide. They are worked by an eccentric 
on the crank shaft and a slotted lever, and are all connected to a 
shaft in front of the engines, so that they may be thrown out by a 
single handle. Each engineis also fitted with a common injection 
apparatus. The crank shaftis formed of three pieces, the diameter 
of the bearings being 174in. The propellers will be about 20ft, in 
diameter, vm will be worked outwards, the thrust being at the 
after end. The shaft tubes are of wrought iron, supported by 
struts, while the shafting will be made of Whitworth fluid com- 
pressed steel, with solid couplings. It will be hollow, the inner 
diameter being 10in., and the outer 16in. The faces of the high- 
 wrcaye cylinders are formed of phosphor-bronze, 2in. thick ; the 

iners of the cylinders are also constructed of the Whitworth com- 
pressed steel, which properties rendering it not only ex- 
tremely light, but at the same time much more trustworthy than 
the ordin ary metal used for this and shafting purposes. Each 
engine will be fitted with a governor, to prevent racing in stormy 
weather ; and in addition to the hand gear, small auxiliary engines 
will be erected for turning the main engines. 

Boilers.—-The steam is to be furnished by twelve boilers, sight 
single-ended and four double-ended. aney ame constructed of the 
best Lowmoor plates, tested to 21 tons lengthwise, and 18 tons 
crosswise, and the pressure of steam will be 60 lb. rE — inch. 
The four double-ended boilers are 17ft. long, 9ft. 3in. wide, 
and 14ft. 3in. high, with four furnaces in each. Four of 
the single-ended boilers are 9ft. long, 13ft. 7in. wide, and 15ft. 
7in. high, with three furnaces each, and the four remaining 
single-ended boilers are 9ft. long, 11ft. wide, and 13ft. 4in. high, 
with two furnaces, each having a separate fire-box. All the boilers 
are to be clothed with four thicknesses of boiler felt, and covered 
with galvanised sheet iron, and are stayed to prevent their moving 
by concussion when the ship is engaged in ramming. They are to 
be supplied with water by four feed pumps, which are attached to 
each engine, the os being 7}in. in diameter, and having a stroke 
of 2ft. 3in. In the event of the feed pumps receiving injury, the 
boilers are provided with four small auxiliary engines,—one in each 
boiler room—and having separate connections with the boilers. 
The two auxiliary engines which are used for washing the decks 
are also arranged to work the fire engines in the engine room. The 
safety valves are fitted with springs upon an improved plac. The 
smoke pipes, of which there will be two, are 65ft. high from the 
dead plate of the lower furnaces. The bunkers, which are placed 
at the water line along the unarmoured sides of the ship, where 
the entrance of shot or water cannot injure them, are built tostore 
1200 tons of coal, and are so disposed that their contents can be 
Speyer from the upper and lower compartments independently 
of each other. 

Rig.—The Inflexible is also to sail power, with respect to 
the advantages of which, however, considerable diversity of opinion 
exists, She will be ai d, having twe iron masts, but no 
bowsprit or stay gear. e fore mast will be 36in. in diameter, 
and will measure 83ft. 6in. from the deck to the head, while the 
mainmast will have a diameter of 37in., and a paight of 96ft. 
Each will have a top-mast and top-gallant mast, with lower yard, 
topsail yard, and top-gallant yard. The total area of sails 
be 18,470 square feet. In time of war it is intended that the 
ship will carry no masts, except for signal purposes. The anchors, 
of which there are to be four, will be of Martin’s self-canting pattern. 

Weights.—The estimated weight of the hull is 7300 tons. The 
engines will weigh 614 tons. The propellers, shafts, and stern 
fittings weigh 151 tons each; the boilers, smoke pipes, casings, 
&c., 522 tons, and the water in the boilers when ready for steam- 
ing is estimated at 190 tons. 

Cost.—The cost is estimated as follows :—Materials, £269,000 ; 
engines and appendages, £100,150; boilers, £20,600; labour, 
£132,000, The date named in the navy estimates for the comple- 
tion of this ship is March, 1878. Asa new type of a man-of-war, 
the leading features of the Infiexible may be summed up as 
follows :—The armour is confined to the central fighting portion 
and to the main substructure which floats the ship. An 
armoured deck 7ft. under water divides the vessel into two 
separate genes The unarmoured ends are so constructed that 
the vessel will float even when they are penetrated by shot. The 
ship has a wide beam and a comparatively light draught of water. 
The deck houses give a high bow and stern, and the turrets are so 
arranged as to enable allfour guns to be fired both ahead and 
astern, or on either beam. The Inflexible has been accepted as 
Works, near Liége, Belgium, have, for a number of years it, been 
engaged in making experiments for the purpose of improving bronzes of 
this kind. The results of their experiments are thus summed up 
M. Dumas :—“ The colour, when the proportion of phosphorus exceeds 
$ per cent., becomes warm and like that of gold largely mixed with 
copper. The and fracture approximate to those of steel, the elas- 
ticity is 
8 





considerably increased, the absolute resistance under a fixed 
becomes more than doubled, the densitv is eq d 


ually increased, an 
to such a degree that some alluys are with difficulty touched by the file. 


The metal, when cast, has a great fluidity, and fills the model ae. 
By varying the dose of phosphorus the particular of the 
loy which is most desired can be varied at will.” In a series of ° 


ments at the Royal Academy of Industry at Berlin, a bar of 
bronze—pi of components not stated—under a strain of 10 tons 
resisted 862,980 bends, while the best gun-metal broke after 102,650 bends. 
In Austria the following comparative results have been obtained :— 
Absolute resistanve (Ibs. per square inch): Phosphor-bronze, 81,798 ; 


Krupp cast steel, 72,258 ; ordnance bronze, 31,792. 
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the ¢ of the British future line-of-battle ships, and the 
Admiralty have determined on building others, two of which are 
already under process of construction, viz., the Agamemnon at 
Chatham, and the Ajax at Pembroke. These sister vessels are to 
be of reduced dimensions. They will be 280ft. long, 66ft. wide, 
and will have a displacement of 8500 tons, with a mean draught 
of water of 25ft. They are to carry armour 18in. thick, and an 
armament of two 358-ton guns in each of the two turrets. The 
indicated horse-power is to be 6000. In perusing the foregoing 
description of the Inflexidle it has been seen that her double 
bottom is divided and subdivided into an unusua) number of 
spaces, and that the water-tight bulkheads have been introduced 
to an extent not before attempted; and, in fact, almost every 
conceivable precaution has been taken to make her secure against 
the ram and the torpedo. If, however, she should be fairly struck 
by several powerful fish torpedoes it is quite probable she would be 
crippled, water-logged, or possibly sunk. The question, therefore, 
presented is, whether two vessels of smaller dimensions, each 
carrying two 8l-ton guns instead of four, would not have been a 
safer and in some respects a better investment, 








THE CHEMICAL SOCIETY. 
Thirsday, May 17th. 
Mr. W. Crookes, F.K.S., Vice-President, in the chair. 

THE minutes of the previous meeting having been read and con- 
firmed, the chairman announced that the extraordinary general 
meeting would be held on May 3ist, at 8p.m., in the Society’s 
room. Mr. Tribe gave notice that at this meeting he would move 
the following resolution :—‘*‘ That this Society is of opinion that 
the present system of election to its Fellowship does not promote 
its interests or sustain its dignity, and that in place of this system 
the council of the Society should recommend to the Fellows 
annually not more than twenty of the more meritorious candidates 
for election to its fellowship.” 

The following certificate was read for the first time :— F. H. T. 


The following papers were then read by the secretary, Dr. Arm- 
strong :—(1) “Ona Slight Modification of Hofmann’s Vapour Density 
Apparatus,” by M. M. P. Muir and S. Suguira. The original appa- 
ratus consisted—Deut. Chem. Ges. Ber., ix. 1304—of an ungraduated 
barometer tube, which could be closed under mercury at its lower 
end by a caoutchouc plate, when the level of the mercury, which 
is, of course, depressed until the whole ef the liquid under exami- 
nation is converted into vapour, remains constant ; the apparatus 
is then allowed to cool, and the height of the mercury marked by 
a slip of gummed paper. The tube is now displaced, and the 
amount of mercury necessary to fill the tube to the paper mark 
weighed. The authors propose to omit the closing with the india- 
rubber plate, and to reac off the height of the mercury by a 
cathetometer, when the tube has cooled sufficiently ; by means of 
the cathetometer a piece of gummed paper is placed at the exact 
level at which the meniscus stood. The authors do not claim 
absolute accuracy, but quickness and facility for the method ; thus 
with isoheptane the theoretical number is 50; by experiment 48°3 
was obtained, and with terpene from sage oil 68 theory, and 67°5 
experiment. 

(2) “‘ Note on the Fluid Contained in a Cavity in Fluorspar,” by 
J. W. Mallet, Virginia. The author possessed a specimen of 
green fluor from Alston Moor, containing a cavity of considerable 
size, with fluid contents, and a readily mobile bubble. The largest 
crystal was 14 mm. on the side ; the cavity is irregular, and flattened 
about 6mm. by 2°5 mm., and 1mm. deep. On gradually heating 
the mass to 150deg. the bubble increased in size a lost its 
mobility ; on cooling the bubble required a sherp jerk to make it 
change its place. Under the microscope the crystal, after heating, 
showed signs of incipient splitting. No viscidity was observed in 
the liquid after heating. In all probability the liquid was water. 

Professor Church remarked that he had examined a crystal of 
fluorspar resembling very much the one mentioned in the paper; in 
it there was a cavity containing some liquid and a mobile bubble. 
On heating it below 100 deg. Cent. the bubble enlarged, filled the 
cavity, and the liquid disappeared. On cooling the crystal was 
evidently fissured, and the liquid had vanished. No evidence 
could be obtained of the presence of carbonic anhydride. 

Mr. Crookes su; the examination of the enclosed gas in a 
vacuum by induction of spark spectroscope, after fracturing the 
crystal by heat. 

(3) “‘ Examination of Substances by the Time Method,” by J. 
B. Hannay. The author has determined with great care the loss 
of weight sustained by various hydrates, in equal and successive 
intervals of time, when submitted, in a Liebig’s drying tube, to a 
current of air forced over them at various temperatures. He finds 
by this method that a hydrate usually begins to lose water more or 
less rapidly up to a certain point, when the rate of loss becomes 
suddenly less rapid up to another point, when the rate is 
again decreased, and so on. These alterations in the rate of loss 
indicate the formation of other and lower hydrates which lose 
water less rapidly, and so evidence of the existence of hitherto 
unknown hydrates has been obtained. Thus magnesium sulphate 
at 100 deg. C. lost in five minutes 8 36 per cent. = Mg. SO, 6H2 O; 
the loss is then pretty regular until about 29 to 30 per cent. have 
been lost in forty-five minutes, leaving Mg. SO, 3 He O, when the 
rate falls, the weight then diminishes slowly, till Mg. 80,2 H:O 
is left, when the loss becomes suddeniy very slow, until Mg. SO, 
H.O remains. Sodium sulphate, zinc sulphate—which presents 
some anomalies—ferrous sulphate, calcium and strontium chlorides 
were examined. Numerous tables and graphic curves illustrate 


this paper. 

(4) “On the Dehydration of Hydrates by the Time Method,” 
by W. Ramsay, Ph. D. Part L, Iron and Aluminium Hydrates, 
The method employed was similar to that used by Mr. Hannay. 
The substances first examined were the hydrates of aluminium and 
iron. The author considers that hydrates such as Al,O; ,H, O, 
Al, 0,3 H:O, &., excepting Fe..O; H,O, bave no existence, or 
that a very large number of hydrates exist, the vapour tensions of 
which are very slightly different from each other; the hydrates of 
copper and lead were also examined, and evidence obtained of the 
existence of 3 PbO Hz Oand 2 PbO H: O. 

Mr. Groves said that the author seemed only to have determined 
the loss at one pressure, viz., that of the atmosphere ; it would be 
interesting to know what would happen if the pressure as well as 
the temperature was varied. 

Professor Church suggested the name of baro-hydrates for 
substances whose water of hydration varies with pressure, and 
hydrohydrates for those which vary with the moisture of the 
atmosphere. 

Dr. Armstrong considered Mr. Ramsay’s method valuable, and 
likely to give important information; but he thought, on the whole, 
it would be preferable to determine the vapour tension directly. 

Mr. Crookes called attention to the fact that small quantities of 
hygroscopic moisture would not come off from glass surfaces for 
weeks in a vacuum with strong sulphuric acid, but required the 
aid of heat. 

5. “On the Transformation of Aurin into Rosaniline,” by R. 8. 
Dale, B.A., and C. Schorlemmer, F.R.S. By the action of 
ammonia on aurin, peonin, or red aurin,; is formed; by heating 
peonin to 150 deg. C. for several days with alcoholic ammonia, the 
red colour disappears, and a yellow liquid is obtained ; on adding 
water a white crystalline precipitate is deposited which presents 
all the characteristic properties of rosaniline. It is soluble in 
acetic acid with a splendid crimson colour, &c. The reaction by 
which the rosaniline is formed is Co Hi, O: + 3 N Hs = C20 Hi; 
N; +3HeO. According to Hofmann the formula of rosaniline is 
C2 Hi N;. On this point the authors promise a careful investi- 
gation of the base and its salts. The authors believe aurin and 
rosolic acid to be identical. Pure aurin tN s-yce without diffi- 
culty by treating a mixture of sulphuric acid and pure phenol on a 
water bath, and adding oxalic acid gradually, leaving always an 
excess of phenol. 





6. “On Certain Bismuth Compounds, Part VI.,” by M. M. P. | 

Muir, After an historical sketch of the attempts made to prepare | 
hypobismuthous oxide, the author described its preparation by | 
Schneider’s method—viz., dissolving stannous chloride and bis- | 
muthous oxide in hydrochloric acid, pouring the solution into | 
strong potash, and washing the black precipitate with weak potash. | 
By heating to 180 deg. C. hypobismuthous oxide, Bis Oz, is oxidised; 
it readily parts with its oxygen to reducing agents. By subliming | 
bismuthous chloride, or by the action of nitrogen trioxide on fused | 
bismuth-chloride, an oxychloride (Bis Cl, Oz or Bi, Cl, Os) is pro- 
duced ; by a similar reaction an oxybromide Bis Brg QO; can be 
formed. Bromide of bismuth is more readily oxidised than the 
chloride. The author compares phosphorus with bismuthous 
chloride. By the action of sulphur on bismuthous chloride, sulph- 
bismuthyl chloride, Bi 8 Cl, is prepared ; Bi S Cl; could not be 
obtained. The author also failed to prepare a bromochloride con- 
taining five atoms of bromine + chlorine. By acting on metallic 
bismuth or bismuthous oxide suspended in strong potash with 
bromine, bismuthic hydrate is very readily produced. 
7. *‘On the Theory of the Luminous and Non-luminous Flame,” 
by J. Philippson. In this paper the author merely states what he 
considers to be the causes of the luminosity or non-luminosity of 
flames. 

After the thanks of the Society had been returned to the authors of 
the above papers, it was announced that the present volume of the 
Royal Society's ** Proceedings ” was nearly completed, and that any 
Fellow of the Society wishing to have the next volume was re- 
quested to send his subscription (10s.) forthwith to Mr. Hall, or 
to Messrs. Taylor and Francis. 

‘The Society then adjourned till June 7th, when the following 
papers will be read :—(1) ‘‘ On the Gases Enclosed in Lignite,” by 
J. W. Thomas; (2) “‘On Narcotine, Cotarnine, and Hydro- 
cotarnine,” by D. Wright; (3) ‘On Otto of Limes,” by C. H. 
Piendessa D. Wright. A general meeting will be held on Thurs- 
day, May 3st, at 8 p.m. 


H.M.S. Stuoom.—An examination of the bulkhead water-tight 
compartments of the Simoom, troopship, has been made, resulting 
in the discovery that the stoke-hole bulkheads had so deteriorated 
that in many places the coals had fallen through. 


ASSOCIATION OF MARINE ENGINEERS.—On the 26th of February 
last, at a preliminary meeting held by a number of marine engi- 
neers—the nucleus of what is now the Association of Marine Engi- 
neers, Liverpool—it was resolved to establish an association of 

gi s solely ted with the steam marine of the Mersey. 
The association now numbers nearly 400 members, which, con- 
sidering that it has only been in existence about three months, is a 
tolerably healthy sign of success, The rooms of the association 
were, until within a few days since, at the north of the town, but 
in order to have more central accommodation large and commo- 
dious rooms have been taken in the Temple, Dale-street. These 
rooms are lofty and well ventilated, and the inaugural meeting of 
the association was held on Monday week, under the chairmanship 
of Mr. D. Hebson. The principal room is capable of seating about 
150 members, whilst to the right of this room there is a smoke- 
room and a library. The situation of the rooms is central, and is 
easy of access to the north and south docks. The library is well 
selected, the books on the shelves comprising all the most modern 
and approved works in connection with marine engineering, and 
there is also a continual supply of periodicals and reviews, as well 
as all the local and the principal provincial and London papers. 
The objects of the association are briefly these:—To gather 
together the entire body of marine engineers sailing to and from 
the port of Liverpool as an associate body, all the members of 
which must be duly qualified and certitied marine engineers—that 
is, they must each hold Board of Trade certificates of competency 
or service, as well as being otherwise eligible for membership; and 
it is satisfactory to state that the inaugural mecting was attended 
by the superintending engineers of nearly all the jms steam- 
ship companies—ocean-going and otherwise—in Liverpool. The 
chair was taken by Mr. Douglas Hebson, who, in reviewing the 

t history of marine engineering, stated that at present he 
Believed that the profession was never in a more effective and more 
prosperous condition, and compared the marine engines of twenty 
years ago with those of the present day. He believed that the 
association would be beneficial to the bers th Ives, and 
likewise to the steamship owners; but also to the public at large. 
Contrasting the present condition of the mercantile marine with 
that of former times, he noticed the great change for the better 
which had taken place in the supply of engineers, and the marked 
improvement in the intellectual and social condition of the men. 
Mr. William Gibson then read an appropriate paper on the require- 
ments of the marine engineer; as also a paper on the “‘ Prospects 
of the Association,” by Mr. John Taylor, chief engineer of the 
steamer Egypt, after which a vote of thanks to the chairman and 








the secretary concluded the proceedings. We may state that the | 2114. Improvements in and appertaining to Srockines, knickerbocker 


rooms of the association will be open from 9 a.m. to 9 p.m. 


AMERICAN MANUFACTURING Processes. —The Polytechnic Review, 
U.S., for May 12th, contains a paper by Mr. Jesse H. Lord, briefly 
describing certain manufacturing processes. Some of these are 
too well known to our readers to be reproduced in our pages, but 
others are certainly not practised, at least on anything like a large 
scale in this country, and are worth notice. For example, ‘‘ There 
are many who have no proper conception of the method by which 
brittle cast iron is made tough so as to properly receive the term 
malleable cast iron. The process is a very simple one, and is not 
at all so modern as some suppose, Seth Boyden, of Newark, N.J., 
having exhibited some articles of cast iron made malleable, at a 
fair of the Franklin Institute, in Philadelphia, in 1828, and B. B. 
Howell, of Philadelphia, having secured a patent that same year 
for making cast iron malleable. The brittle castings are packed in 
boxes of cast iron with powdered sal-ammoniac and forge scales 
ferruginous oxide and a flux—which are placed in ovens and kept 


at a bright red heat for from six to eight days and then allowed to | 


cool gradually.” This is a method of rendering cast iron malleable 
seldom used at this side of the Atlantic; hematite ore alone 
being preferred, while the process is much more rapidly carried 
out. ‘‘ Brass curtain rings and those used on travelling bags are 
not, as generaliy supposed, rings of wire bent into a circle and 
soldered. There is no soldering nor seam, yet they are not cast. 
They are made from a disc of sheet brass with a hole in the centre 

-in fact from a washer of thin brass—placed in a die under a 
press, and in two blows converted from a disc to a ring, being, in 
fact, fine tubes or circular pipes. A single machine attended by a 
boy or girl will turn out 200 gross per day.” 
used to our knowledge in England, for the making of small rings at 
all events. ‘‘The heads of the ornamental nails used for hanging 
pictures and mirrors, showing a setting of white, blue, or red enamel, 
are screwed on the iron shank that makes the nail proper after the 





No such machine is | 





pointed end is driven into the wall ; but the screw thread on the 
iron shank is not cut, as all other threads are produced, but is 


rolled p; Ad raised, being larger in diameter than the shank | 


proper. The process is carried out by machinery, and by two dies cut 


or corrugated across on an incline oer kame to the pitch of | 
er reciprocating. The | 


the thread. One die is fixed and the ot 
latter rolls the shank across the former, completing the thread at 
a single operation. Perfect welding may be effected by compression 
without heating or the use of a flax. Rings of steel wire used at 
the ends of horses’ bits are so welded. The steel wire, properly 


squared at the ends, is bent to a circle and laid in a die under a | 


drop, the hammer of which is also a mould ee a to that 
of the die, the diameter of the circle thus formed being somewhat 
less than that of the ring. The fall of the drop forces the outer 
and inner surfaces of the ring together in all directions, making a 


— union of the ends, so that a joint cannot be detected.” | 
term “‘weldi 


” is obviously misused here ; at least if it could 


y 
be shown that a vold weld could be made, the fact would take the | 


world by surprise. 
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1126. Improvements in the method of and apparatus for Givina Move- 
MENT or Power to Liquips, air, or gas, Charles Spruyt de Bay, Victoria- 
chambers, Victoria.street, Westminster.—21s¢ March, 1877. 

21, Animprovement in Faurr Jans, Alexander Melville Clark, Chancery- 
London.—A communication from Adam Dickey, Middleton, Ohio, 
S.—1lth April, 1877. 
mprovements in the manufacture of Iron and Sree, and in the 
apparatus to be used therefor, Samuel Richard Smyth, Manchester, 
Lancashire.—7th May, 1877. 

1949. Improvements in the manufacture of Packine for the stuffing or 
packing boxes of Sream Enawves or Pumps, and for other joints requir- 
ing to be made steam, air, or water-tight, Jesse Kirkman, Chorley, 
Lancashire. 

1953. Improvements in the manufacture of Mitp Steet or Homocenrovus 
Iron, and in the treatment of the same for various useful purposes, 
Richard Howson, Middlesbrough, Yorkshire.—18th May, 1877. 

2020. Improvements in traps for Preventina the Escape of Gas and 
Noxious Varours from Sewers, drains, pipes, closet pans, and such 
like places, Herbert John Haddan, Strand, London.-- A communication 
from Buckiand Palmer Bower and John Joseph McEvoy, Cleveland, 
Ohio, U.8.—24th May, 1877. 

2063. Improvements in Prrns, otherwise known as ‘ spools or cop tubes,’ 
William Stevenson, Glasgow, Lapvarkshire, N.B. 

2070. Improvements in ANNEALING Furnaces and in annealing boxes to 
be used therewith, Thomas Williams, Bute, East Moors, Cardiff, Gla- 
morganshire. 

2072. Improvements in Drepcina 
Southampten- buildings, London. 
Moor, Waterville, Maine, U.S. 

2074. Improvements in Fancy Rowers of machines for carding wool and 
other fibres, Edward Taylor Sykes, Huddersfield, Yorkshire. 

2076 An improved CasH Reoister Apparatus, Henry Pottin, Rue 
Turbigo, Paris.—28th May, 1877! 

2080. Luprovements in the manutacture of Tunes of Coprer and ALLoys 
of Copper, Charles Walker Torr, Birmingham, Warwickshire. 

2081. Improvements in the manufacture and construction of Corsets and 
Suspeypers for ladies and children, Edwin Powley Alexander, South- 
ampton-buildings, London.—A communication from Lucien Calvin 
Warner, New York, U.S. 

2082. An improvement in or applicable to Lerrer-coryine and other 
similar books, James Thomson, South-street, Finsbury, London. 

2034. Improvements in HeaLps employed in looms for weaving, John 
Pickering, Batley, Yorkshire. 

2986. Improvements in TraveLtina Bacs, sample cases, 
similar articles, Jacob Brown, Manchester, Lancashire. 

2088. Improvements in CarsuLes or Srorrers for CLosfNc Borries, 
Frederick Foster, Forston-stree}, Sheperdess-walk, Hoxton. 

2090. Improvements in Apparatus for Mouiprne and Pressinc SuGaR, 
Charles Haughbten Gill, Christian-street, St. George’s-in-the-East, Lon- 
don.—A communication from Robert Pzillas, Brieg, Germany. 

2092. Improvements in Jacquaxp Looms, William Nicholson Liddell, 
Donacloney, Co, Down, 'reland. 

2094, Improvements in J] Lac «iv Licur Apparatus, Alexander Melville 
Clark, Chancery-lane. | ond ».n.—A communication from Lontin and Vo., 
Paris. —29th May, 1877. 

2096. Improvements in the construction of Macuivery for Currine and 
Dwessinc Pavine Stones or Serrs, Thomas Madderson and Benjamin 
Wilkinson, Northallerton, Yorkshire. 

2097. Anew or improved method of Ornamentina Grass that is sub- 
jected to the toughening or hardening process, Frederick Siemens, 
Dresden, Germany. 

2098. Improvements in SeLy-LusricaTine JoveNaus and Journat Boxes, 
Herbert John Haddan, Strand, London.—A communication from 
Peter Sweeney and William Edward Cooper, New York, U.S. 

2102. Improvements in VeyTILarion, and in new or improved appliances 
or apparatus ther:for and connected therewith, William Paton Buchan, 
Glasgow, Lanarkshire, N,B. 

2103. Improvements in apparatus or machinery for VentTILatina Muves, 
shafts, and tunnels, William Henry Thwaites, and Alexander Stewart, 
Bradford, Yorkshire.—Partly a communication from Edward Hamer 
Carbutt, Bradford, Yorkshire. 

2106. Improvements in apparatus for the manufacture of Commoyw Saut 
and Carponate of Sopa, and for packing salt and other substances, and 
for regulating the density and temperature of liquids, John Howard 
Worthington Biggs, Mason's: buildings, Liverpool. 

2107. Improvements in the manufacture of Cricket Batts, 
Joseph Altman, Aldersgate-street, London. 

2108. Improvements in Securtsc Rovers in dying and sizing machine 
vats, John Knowles, Manningham, Yorkshire. 

2109. Improvements in Twist-paiLis, and in means of manufacturing the 
same, which means are also applicable to the manufacture of screw- 
augers, Alfred Vincent Newton, Uhancery-lane, London.—A communi- 
cation from Christian Frederick Jacobson, New York, George Erastus 
Maltby, Norfolk, Virginia, and James Charles Jones, New York, U.8. 

2110. Improvements in machinery or apparatus for Fotpiwe and Makino 
up printed paper into the form ot pamphlets, William Conquest, 
Tudor-street, London.—A communication from Stephen Davis Tucker, 
New York, U.S. 

2111. Improvements in apparatus for Cieantno Boots and Sos, 
Francis Edwin Wiggins, St. James’-street, London.—30th May, 1877. 
2112. An improvement applicable to Ciaars and Cigarettes, Luis de 

Loma y Corradi, Newman-street, London. 

2115. Improvements in Bours and Spiit-pins, andinthe adaptation of the 
same for use as shutter fastenings, James de Caulier Wetherall, Bred- 
field, Suffolk. 


Macuixes, William Robert Lake, 
A communication from Daniel 


and other 


Albert 


stockings, and socks, Edith Annie Fox, Birkenhead, Cheshire. 

2116. Improvements in the construction of Pressure-cacors, Aaron 
Bradshaw, Accrington, Lancashire. 

2117. Improvements in the construction of apparatus for LupricaTine the 
Axves of Cottrery Tors, John Hallimond, Escomb, Durham, 

2120, Improvements in means or nee employed for CLeantne GRALs, 
peas, beans, and other seeds, William Pindar, York, and Thomas Mawe, 
Malton, Yorkshire. 

2121. Improvements in Vermrx Traps, Alfred Notcutt, Ipswich, and 
George >copes, Needham-market, Suffol 

2122. Improvements in Brynacues, Richard Harry Hyne, Shardeloes-road, 
New Cross, Kent. 

2123. Improvements in Boat Davits, William Alexander Brice, Chancery- 
lane, London. 

2125. Improved mechanical arrangement for Preventive Waste and Recu- 
LATING the FLow of Water, specially useful for water-closets, William 
Mills Smeaton, Newcastle-street, Strand, London. 

2126. Improvements in Raruway Brakes, John Roberts, Caernarvon. 
—3ist May, 1877. 

2129. Improvements in Steam Tramway Cars, the same being in part 
applicable for other purposes, Alfred Hermann Seligmann, Glasgow, 
Lanarkshire, N.B. 

2133. Improvements in Uritistnc or Treatinc Resipvary Iron Ores 
or other oxides of iron, Henry William Allen, Glasgow, Lanarkshire, 


2135. Certain improvements in Taps or Cocks for steam, water, and 
other similar purposes, James Parkes, Birmingham, Warwickshire. 

2137. Improvements in Furnaces or apparatus for use in metallurgical 
and other operations, Alexander Melville Clark, Chancery-lane, Lon- 
omer communication from La Société Anonyme des Mines du Rhin, 

aris, 

2141. An improved Travettinc Warter-cLoset, Etienne Pitrot, Boule- 
vard de Strasbourg, Paris. 

2143. Improvements in MEeTALLIK 
Birmingham, Warwickshire. 

2145. Improvements in or additions to Horsg-rakes, James William 
Wagstaff, Moor, Pershore, Worcestershire. 

2147. An improved apparatus for Measurino, ConTROLLING, and Reots- 
TERING juices of beet-root, alcohols, and liquids in general, Francois 
Delori, Boulevard de Strasbourg, Paris. 

2149. Improvements in the manufacture of BLanKs or Mou ps for articles 
having a bolster, shoulder, or head, Thomas Fox, Rockingham-street, 
Sheffield.—1st June, 1877. 

2151. Improvements in apparatus for Lowrrtne Boats, Arthur Edmund 
Stebbing, Norfolk-terrace, West Kensington-park, London. 

2155. Improvements in the construction of ExranpiInc HorsE-nors, 
Frederick Compton Lake, Braintree, Essex. 

2157. Improvements in machinery for AppLyinc Ion1TinG Composition to 
match-boxes, Frederick Carkeet Bryant, Bow, London.—A communica- 
tion from John Lundstrom, Mariestadt, Sweden. 

2159. Improvements in machinery or apparatus employed in the manu- 
facture of Banps, Corps, or Ropes, Leedham Binns, Grove-house, Oak- 
enshaw, Bradford. 

2161. Improvements in Rai.way Ro..ine Stock, and in the permanent 
way of railways, Arthur Spence Moss, London,—2nd June, 1877, 

2163. An improved method or means of Arracnine TocerueR the Hooxs 
and Jacks employed in Looms for Wravine, James H, Buckley, 
London, and Robert Firth Barber, Marsden, Huddersfield, Yorkshire. 

2165. Improvements in manufacture of Brooms and Brus#es, aud in 
gnu therefor, William Ryan, Mill-s' Galway, Ireland. ‘ 

2167. Improvements in apparatus for Cuirrine Horses or other animals, 


Bepsteaps, Edward James Smith, 
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John bm, vend Mowinws, Fleet-street, London.—A communication from 
uste Lengelée, P: 

ii eecaneeeath in HorsrsHors and in machinery for the produc- 
tion of the same, Edward Griffith Brewer, Chan ‘lane, London.- -~ 
A communication from John Douglas Billings, New York. U.8. 

2171. Imp ts in apparatus for Recorpine the Motion of VewicLes 
and CHEckina the Payments ived from Pa , Robert 
Murray, Hull. 

2178, Impro ts in hi for the facti 
Ransome and Thomas James Wilkie, Chelsea, London. 

2175. Improvements in apparatus or means for Prorectine Sxips and 
Sea Forts or Batreries from torpedoes and projectiles, Henty Francis 
Joel, Dalston, London. 

2177. Improvements in Gas Motor Enaines, Francis William Crossley 
and Williara John Crossley, Great Marlborough-street, Manchester.— 
Partly a communication from Nicolaus August Otto, Deutz, Germany. 
—4th June 1877. 

2065. Improvements in }.smp Carmyeys, William Frederick Heshuysen, 
Chancery-lane, London. 

2069. Improvements in Lanvrernys for public or private lighting, and in 
the mode of supporting the same, Robert William Brett, Hereford- 
hire, 











of Casxs, Allen 


shire. 

2v73. Improvements in the construction of TusuLaR Borers for heating 
buildings for horticultural and other purposes, Edward George Rivers, 
Cologne-road, Wandsworth, Surrey. 

2075, Improvements in Sirrino, mixing, and milling tea and other sub- 
stances, Jonathan Hogg, Thomas Pim Hogg, and Richard Edward 
Donovan, Dublin. 

2077. Improvements in Urtnacs, Benjamin Joseph Barnard Mills, South- 
ampton-buildings, London.—A communication from John Walter 
Osborne, Washington, Columbia, U.S8.—28th May, 1877. 

2087. Improvements in Sapp.e Boriers for heating apparatus, Benjamin 
Harlow, Macclestield, Cheshire. 

2001, Improvements in Furnace Grates, Alexander Willoughby Mont- 
gomery Moore, Guildford-street, Russell-square, London. 

2093. Imp ts in hinery for Rottine Merar, William Robert 
Lake, Southampton-buildings, London.—A communication from Abram 
Reese, Pittsburgh, Pennsylvania, U.S. 

2095. Improvements in VaLtve Apparatus for lavatory and water-closet 
basins, baths, and other similar uses, Alexander Melville Clark, Chan- 
cery-lane, London,—A communication from Francis E. Kernochan, 
Pittsfield, Berkshire, Massachusetts, U.8.—29th May, 1877. 








Inventions Protected for Six Months on the Deposit ot 
Complete Specifications, 

2200. Improvements in Stirs and other vessels, and in apparatus for 
steering same, Herbert John Haddan, Strand, London.—A communica- 
tion from Pierre Frigon, Montreal, Canada.— 6th June, 1877. 

2212. An improved Marraess for Cu1tpren and Iyya.ips, Jacob Ganter, 
Paris.—7th June, 1877. 

2222, A new or improved means of Fastexninc Cravats or Neckties, 
Henri Adrien Bonneville, Piccadilly, London.—A communication from 
Léon Michaux, Lille, France.—7th June, 1877 

2226. Improvements in apparatus for Heatinc Raitway CaRRiaGEs by 
Sigam, Alexander Melville Clark, Chancery-lane, London.—A communi- 
cation from the American Car Heating and Brake Company, Orleans, 
New York, U.8,—7th June, 1877. 

2288. Improvements in TransmitrrinG Gas from the retorts to the hydrau- 
lic main, James Newman, Litchurch, Derby.— 8th June, 1877. 

2241. Producipg the Orricat Errects known and called the dissolving 
scenes by means of a new optical adaptation for that purpose, Henry 
Keevil, Edward-street, Bath.—8¢th June, 1877. 

2251. Improvements in the Uritisation of Bisutpoupe of Carson and 
Gtycertve for the production of motive power, Sydney Pitt, Sutton, 
Surrey.— A comuuunication from William Gordon Smith, Thomas Mara 
Fell, and Henry Budds Bunster, New York, U.8.—vth June, 1877. 

2258, I in the facture of SHEET-METAL VESSELS or UTEN- 
sits for domestic and similar purposes, Wiliam Robert Lake, South- 
ampton-buildings, London.— A communication from Frederick Gottlieb 
Niedringhaus aud William Frederick Niedringhaus, Saint Louis, Mis- 
souri, U.S.—9th June, 1877. 

2269. Improvements in Pumps, Albert Franklin Eeils and Samuel Cutter 
Loud, Boston, U.8.—11ta June, 1877. 

2281. Improvements in machines for Cuarcine and DiscHarcineG Gas or 
other similar retorts, and for Measurine the Coat which is to be 
deposited in such retorts, and in arrangements for operating these 
contrivances, Sydney Pitt, Sutton, Surrey.—A communication from 
Thomas Fitch Kowland, Greenpoint, Brooklyn, U.8.—12th June, 1877. 








Patents on which the Stamp Duty of £50 has been Paid. 


2045. Raitway SicNauuine, Austin Chambers, Marylebone-road, London. 
—12th June, 1874. 

2007. Horsesnors, James Holmes, Robert George Thomas Holmes, and 
Frederick Robert Hoimes, Norwich, Norfolk.—13th June, 1874. 

2191. Iron Pites and CoLuMns, Joseph Westwood and Kobert Baillie, 
Isle of Dogs, London. —24th June, 1874. 

2062. ExpLosive CompounDs, Samuel Joseph Mackie, Delahay-street, 
London, Camille Alphonse Faure and George French, Faversham, Kent. 
—13th June, 1874. 

2074. Iron TeLeorarx Po.es, John Muirhead, jun., Wimbledon, Surrey. 
—15th June, 1874. 

2007. Constructine Docks and Quay Wa Ls, &c., Taylor Shipley Hunter, 
Glasgow.—17th June, 1574. 

2101. SieioH for Carnyino Grass, &., James Pattison, Renfrewshire.— 
17th June, 1874. 

2149. CatarcasoM, William Robert Lake, Southampton-buildings, London. 
—20th June, 1874. 

2208. Destroyine Insects, &c., Alexander McDougall, Penrith, Cumber- 
land,—25th June, 1874. 

2412. Saws, John Henry Johnson, Lincoln's inn-fields, London.—0th July, 
1874. 

2459. Screw-cuTtine Macutnes, John Henry Johnson, Lincoln’s-inn- 
fields, London. —14:h July, 1874. 

2496. Fiuterinc Water, William Lloyd Wise, Adelphi, London.—16th July, 
1874, : 

26+0, a’RANSMITTING MusicaL Tones, John Henry Johnson, Lincoln’s-inn- 
fields, London.—29th July, 1874. 

2063. Compine Sitk Waste and other Fisres, Samuel Cunliffe Lister, 
Bradford.—13th June, 1874. 

2116, CLeayineG Grain, William Houghton, Great Grimsby, Lincolnshire. 
—18th June, 1874. 

2361. Vatve Gear, Gustay Albrecht Carl Bremme, Liverpool.—6th July, 
1874, 

2077. Conpensine Muriatic Actp Gas, &c., Robert Stirling Newall, New- 
castle-on-Tyne.—1Lith June, 1874. 

2135, JusuBes, Edwin Hawker, Lee, Kent.—19¢h June, 1874. 

2150. Drying Woot, Frederick Moore, Trowbridge, Wilts.—20th June, 
1874. 

2111. Pires for Conpensrnc Actp Gases, William Windle Pilkington, St. 
Helens, Lancashire.—7th June, 1874. 

—— Hinoe, James Wood, Newport, Monmouthshire.—18th June, 





2iv4. lor-arr Stove, John Bradford Whiting, Broomfeld, Chelmsford.— 
lith June, i874 


Patents on which the Stamp Duty of £100 has been Paid. 


2787. Suspenpino Fasrics in Dryino Stoves, William Harper, Bolton.— 
25th September, 1869. 

1742. Steam Vessets, &c., Henry Bessemer, Cannon-street, London.— 
17th June, 1870, 

1803. Lowerinc Weicuts, Thomas Wrightson, Stockton-on-Tees.—24th 
June, 1870. 

1752. Treattnc Lupricatine Oits, John Orr Ewing and Joseph James 
Coleman, Glasgow.—18th June, 1870. 

1709. Forminc Heres for Boots and Snors, John Henry Johnson, 
Lincoln's-inn-fields, London. — 15th June, 1870. 


Notices of Intention to Proceed with Patents. 


530. Wixpixc-up of Cocks, William Robert Lake, Southampton-build- 
ings, London.—A communication from Victor Popp, Ernest Resch, and 
Charles Albert Mayrhofer.—7th February, 1877. 

583. Cuoprina Macaine, Henry John Hurwood, Walworth Common, 


jon, 

545. Measunine, &c., Distances, James Plaister Harriss-Gastrell, St. 
James’-street, London.—A communication from Eugtne Mouton. 

548. Dressine, &c., Stone, &c., James Coulter, Dewsbury, and Herbert 
Harpin, Brockholes, Yorkshire. 

549. Pacxinoe for Srurrina Boxes, Edwin Carter and David Smith, 
Huddersfield.—8th February, 1877. 

566. SasH Fasteners, Edwin Robert Wethered, Woolwich, Kent. 

577. Bruistnc, &c., Grars, &c, William Robert Lake, Southam: - 
buildings, London.—A communication from Pierre Charles 
Destas.—10th February, 1877. 

578. Brooms, Gerard Wenzeslaus von Nawrocki, London.—A communica- 
tion from Wilhelm Richter. 

679. Notsetess Coat Scutrie, Thomas Nelson Willoughby, Upper Nor- 
wood, Surrey. . 

580. Ramway Brakes, John Lockwood, Glasgow. 

581. Furnaces, Sam Mason, jun., Manchester, John Wolstenholme and 
Samuel Spencer, Radcliffe Bridge, Lancashire. 


588. Suaar, James Stuart, Leadenhall-street, London.—A communication 

from Charles Easte, Gresley Lukin, and Alexander Jenyns William 
d.—12th February, 1877. 

699. CarDING Woot, &., James Thewlis, Denby Dale, near Hudders- 
field. —13th February, 1877. 

607. Toot for Formina Necks of Borries, Baron Kilner and John 
William Kilner, Wakefield.—14th February, 1877. 

618, Brick-Makina Macuingry, Thomas Constantine Fawcett, Leeds,— 
4th February, 1877. 

627. Pavements, James Kerr, King William-street, London. 

628. Ease. AtBums, John Caspar Koch, jun., Berlin. 

629. TRAMWAY Enoines, &c., Henry Hughes, Leicester.—15th February, 


77. 
638. Puxiryinc DrarinaGe from ALKsLt Waste, John Cameron Swan, 
Desmeinert, Newcastle-on-Tyne, — A communication from George 
unge. 
646, Warcues, &c., Charles Haseler, Aston, near Birmingham, 
647. SurcicaL Neepies, Thomas Fletcher, Redditch, Worcestershire.— 
16th February, 1877. 
bas 2 parpenins Reevs to Fisuinc Rops, John Mulhall Corbet, Delgany, 
relau 
659. Screw Spikes, William Fildes, Stockport, Lancashire. — 17th 
February, 1877. 
666. TREATING ALconoLic Liqutps, Daniel McFarlane, Glasgow. 
674. VecETaBLE CoLourina SupsTaNnce, Michel Edmond Savigny and 
Alfred Charles Collineau, Paris. 
676, Sewinc Macuixes, John Henry Johnson, Lincoln’s-inn-fields, 
one communication from Charles H. Wilcox.—19th February, 


1877. 

690. Cuimney Pots, William Richardson, Ryde, Isle of Wight.—20th 
Februar, , 1877. 

701. Counters for Omnisuses, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Joseph Marzari. 

709. SeLr-rippinc Hoistine Apparatus, William Silver Hall, Nuneaton, 
4 George Barker, Attenborough, Warwitkshire.—2lst February, 

ide 

767. IngsTanps, Edouard de Lagillardaie, Lorient, France. — 24th 
February, 1877. 

804. MovaBLe Reep, James Pim Strangman and Philip Buchy, Sarno, 
Italy.—28th February, 1877. 

859. Hot-pressino TEXTILE Fasrics, John Wilson and William Cochrane, 
Glasgow.—3rd March, 1877. 

876. Biuxpinc Sueaves of Wueat, &c, Jean Antoine Pené, Paris.—9th 
March, 1877. 

= om for Looms, Sam Moorhouse, Huddersfield.—10th March, 

877. 

1024. CLosine Tubes of Steam Borers, John Lace, Penarth, Glamorgan- 
shire.—14th Mach, 1877. 

1040. Rovucu-sHozinc Horses, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Baron Jules Barbaix de Bonnines. — 
—15th Marck, 1877. 

1163. Propuctnc Rarip Movement of Fivuip, William Froude, Torquay, 
Devonshire.—24th March, 1877. 

1213. Ice in Brocks, &c., James Henderson, Truro, Cornwall.—27th 
March, 1877. 

1246. Destauctive Distititation of Coa, &c., William Young, Clippens, 
N.B.—29th March, 1877. 

1309. Hypravuic Press, Henri Adrien Bonneville, Piccadilly, London.— 
A communication from Jules Sébastien Boulouvard.—4th April, 1877. 
1334. Pumpine Exoines, Adam Carr and James Arthur, New Jersey, U.S. 

—5th April, 1877. 

1359. Cuimney Ports, Herbert John Haddan, Strand, London.—A commu- 

——— from William Puttemans and Eugéne Wery.—7th April, 


ire 
1385. Giass Gropes, &c., Edward Thomas Hughes, Chancery-lane, 
London. —A communication from the Meriden Flint Glass Company.— 
—9th April, 1877. 
7 een Leaks in Tunes, Andrew Scott, Liverpool.—13th April, 


1494. SuppLyino Fcex to Furwaces, Charles Smith, Burnley, Lancashire. 
—l7th April, 1877. 
1501. Derermintne Distances, George Anderson Vetch, Edinburgh. 
1508. RatLway Jornts, William Robert Lake, South ton-buildings, 
a. - A communication from Alfred Buckingham Ibbotson. —15th 
pru, 1877. 
1597. Parquetrie FiLoorinc, Matthew Ker, Mansfield-read, London.— 
24th April, 1877. 
=. + aig Frames for TRAVELLING Baas, Philip Jacob Lack, City-road, 
ndon, 
1617, Feep-water Heaters, Charles Denton Abel, Southampton-build- 
ings, London.—A communication from George Steele.—z5th April, 
te 


1691. Looms for Weavinc, Herbert Portway, Bradford. 
1699. Stream Borters, James Shepherd, Manchester. —1st May, 1877. 
1762. Harrows, Charles Rintoul, Kingston, N.B. 
be —— Charles Edward Hearson, Southwark-strect, London,—7th 
‘ay, 1877. 
_ Horse Nats, John Albert Huggett, Clapham, Surrey.—sth May, 
1877. 
1804. Recorpine the NumBER of PassENcGERS ENTERING VEHICLES, Patrick 
Auld, Frederick-street, London. 
1838. Repucine Fricrion in PappLe SHarts, Robert Edward Crickitt, 
Strand, London.—9th May, 1877. 
1878. Armour Piates, George Wilson, Sheffield.—14th May, 1877. 
= DarninG Macuines, Robert Hill, Hornsey Rise, London.—1l5th 
‘ay, 1877. 
1928. AcruaTine Puncuixe Macuines, Benjamin William Rogers, Stour- 
port.—17thMay, 1877. 
sy Aone for Macatxe Betts, Charles Toope, Chancery-lane, 
ondon, 
1994. Finisuinc Woven Fasrics, William Walton Urquhart and Joseph 
Lindsay, Dundee. 
1998. WasHHanD Bastns, &c., William Phillips Thompson, Liverpool—A 
yc from the New York Valve and Faucet Company.—22nd 
‘ay, 1877. 
2004. Steam and other Bortrrs, George Sinclair, Leith, N.B. 
2016. Covertne for PreventinG the RapiatTion of Heat, Charles Toope, 
Chancery-lane, London.—23rd May, 1877. 
2028. Repuctnc Mrppiixos to Four, Robert Frost, Chester. 
203’. ADHESIVE Stamps, &., William Robert Lake, Sonthampton-build- 
— London.—A communication from Avery Belcher Foster.—24th 
lay, 1877. 
2039. Locomotive Encines, Robert Edwards, Thetford, Norfolk.—25th 
May, 1877. 
2052. Furniture Porisu, James Richardson Carruthers, Glasgow.—26th 
May, 1877. 
2091. Furnace Grates, Alexauder Willoughby Montgomery Moore, 
Guildford-street, London.—291h May, 1877. 
2102. VentiLation, William Paton Buchan, Glasgow.—30th May, 1877. 
2136. J RON WEDGE Packina, Thomas Booth, West Hartlepool.—lst June, 





1877. 

2151. Lowertna Boats, Arthur Edmund Stebbing, West Kensington 
Park. London. 

oo EXPANDING Horsesrogs, Frederick Crompton Lake, Braintree, 

SseX, 

2157. Appiyrne Ionrtrnc Composition to Matcu-Boxes, Frederick Carkeet 

> oar aa London.—A communication from John Lundstrom.—2nd 
une, 1877. 

2177. Gas Motor Enotes, Francis William Crossley and William John 
Crossiey, Manchester.—Partly a communication from Nicolaus August 
Otto,.—4th June, 1877. 

2180. Orpnance, William Morgan-Brown, Southampton-buildings, 
lentenes communication from Benjamin Burkley Hotchkiss.—5th 

‘une, 1877. 

2200. Suirs, &c., Herbert John Haddan, Strand, London.—A communica- 
tion from Pierre Frigon.—éth June, 1877. 

2212. Matrress, Jacob Ganter, Paris, 

2226, Heatine RatLway Carriaces, Alexender Melville Clark, Chancery- 
lane, London.—A communication from ihe American Car-Heating and 
Brake Company.—7th June, 1877. 

2238. TransmitTine Gas from ReEToRTs, James Newman, Litchurch, near 


Derby. 
2241. Dissotvinc Scenes, Henry Keevil, Edward-street, Bath.—8th June, 
1877. 


2252. SaeeT Metat Vessexs, William Robert Lake, Southampton-build- 
ings, London.—A communication from Frederick Gottlieb Niedringhaus 
and William Frederick Niedringhaus.—9th June, 1877. 

2269. Pumps, Albert Franklin Eells and Samuel Cutter Loud, Boston, 
U.S.—11th June, 1877. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
4 office of the Commissioners of Patents within twenty-one days after 

te. 





List of Specifications published during the week ending 
= ieth June, 1877. : 


8676, 6d.; 3946, 6d.; 3992, 4d,; 4000, 4d.; 4015, Sd.: 4056, 10d.; 4098, 6d. ; 
4180, 6d.; 4193, 4d.; 4195, 4d.; 3202, Sd.; 4213) 8d.: 4918, 6d.; 4226, 6d.; 
4235, 6d.; 4240, 6d.; 4246, 6d.; 4252, 6d.; 4255, 6d.; 4295, 4d.; 4298, ‘6d. ; 
4299, 6d,; 4800, 6d.; 4808, Sd:; 4805, 6d.; 4806, 6d.; 4315, 6d.; 4319, 6d.; 
4324, 6d.; 4325, Sd.; 4327, 6d.; 4341, 4d.: 4847, 6d.: 4851, 6d.; 4356, 6d.; 





4, 6d.; 
4357, 6d.; 4301, 6d.; 4366, 4d.; 4868, 6d.; 4369, 6d.; 4372, 6d.; 4378, 4d.; 





4376, 4d.; 4878, 6d.; 4379, 4d.; 4384, 6d ; 4385, 4d.; 4390, 6d.; 4392, 
4393, 4d.; 4395, 6d.; 4397, 6d.; 4400, 6d.; 4402, 6d.; 4404, 6d ; 4411, 
4416, 6d.; 4417, 4d.; 4418, 4d.; 4421, 6d.; 4421, 6d.; 4431, 4d.; 4453, 
4462, 2d.; 4468, 2d: 4470, 2d.: 4474) 6d.; 4476, 6d.; 4438, 2d ; 4439, 8d.; 
4495, 4d.; 4497, 2d.; 4498, 2d.; 4501, 4d.: 4502, 2d.; 4505, 2d.; 4507, 2d.; 
4510, 2d.; 4513, 6d.; 4514, 2d.; 4516, 2d’; 4518, 2d.; 4525, 4d.; 4552, 2d, 
4589, 2d ; 4541, 24.; 4551, 2d.; 4573, 2d.; 4676, 4d.; 4755, 4d.; 5011, 4 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s, must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 
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ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


3'73'7. Arraratus ror Extiycuisuinc Sparks ry Locomorive anp 
oTrHER Enoines, J. G. Wilson.—Dated 25th September, 1876.—(A com- 
munication.) 

A pipe, open to the atmosphere at its lower end, extends through the 
exhaust steam pipe; its upper part is perforated, and has a series of in- 
verted cones, and it terminates in a perforated bell-shaped vessel in the 
chimney. The exhaust steam induces an air current in the pipe. Some 
of the steam becomes condensed in the inverted cones, and entering the 
tube, is carried in the form of fine streams of water into the chimney, 
where it extinguishes the sparks. 

3885. Treatinc Tosacco, 7. L. Parker.—Dated 7th October, 1876.— 

Void.) 

A\ rmeable envelope containing an efflorescent salt, or porous body 
capable of retaining and gradually giving off liquid or vapour, is placed 
in the tobacco rece le. The porous substance is charged with water, 
tobacco juice, or essence yielding fragrance. 

8899. Sritroon ror Raitway Cargiaces, &c., J. T. H. Richardson.— 
—Dated 9th October, 1876. 

This consists of a grating with bars of triangular section (apex at top) 
flush with the floor, and over a carrying-off tube which is bell-shaped 
above, and has at its lower end two ejector cones, one with its mouth 
directed forwards, the other backwards. A sharp air current passing 
through the cones induces a current down the carrying-off tube. 

3939. Water orn oTHEeR Fivip Meters on Motors, J. Barnes.—Dated 
12th October, 1876. 

Four cylinders are placed round a central crank shaft, their axes in 
one vertical plane. They have pistons, each opposite pair of which 
are rigidly connected by a rod, on which is a link with a long transverse 
slot. In this the crank pin works, actuated by both pairs of pistons. 
The outer end of each cylinder is closed, but has a part leading to a 
central valve forming part of the crank shaft, and rotating with it on a 
circular valve face with four induction ports in a ring, and a central port 
forming the dischage orifice; the whole is enclosed inacasing. Any 
kind of-registering apparatus applied to the crank shaft. 

3044. Syiper Rirves, J. H. Cooper.—Dated 12th October, 1876. 

The breech and stock are so formed that after discharge, and breech 
block drawn back, the cartridge falls through an aperture on the left side 
of the breech and through the stock; so that the rifle has not to be 
turned over. 

3947. TreatiInc VeceTABLeE Freres, 2. Magner.—Dated 12th October, 
1876.—( Void.) 

To give a silky appearance, the fibre, after being freed from starchy, 
fatty, and extractive matters, &c., is converted into binitrated cellulose, 
treated with a reducing agent, washed in boiling water, then in cold 
water, then steeped in an acetic or ammoniacal solution of silk or feathers. 
It is afterwards dried in vacuo. 

3956. Marine Dancer Sicnats, WV. Morgan-Brown.— Dated 13th October, 
1876.—(4 communication. ) 

This consists of a vessel with enlarged rounded bottom, having suflici- 
ent air-tight space to enable it to float. A series of pipes and valves is 

, that by the motion of a supply of mercury or other liquid, 

in the lower part, when the vessel is swayed to and fro by the waves, a 

supply of air is drawn in and forced intoa chamber above the pipes, 

thence through reeds to a horn at the top of the vessel, so as to give a 

loud continuous noise. 

3967. Locks, S. Walton.—Dated 13th October, 1876. 

This consists in making the projecting pieces or “‘ stubs” of the bridge 
plate in one piece with the plate. 


| 3990. ManuracrurEor Horsesnors, J. Mearns, W. Wardless, and 7. 


Charlton.— Dated 16th October, 1876. 

8 ht bars of iron are heated and placed on the table of a press, 
where they are acted on by the downward pressure of an adjustable dic 
called a creasing tool, which forms the nail grooves. The bars are then 
taken to a bending machine. 

4007. Setr-Lockine Surrt Stroup, J. Grason.— Dated 17th October, 1876. 

This consists in forming the back disc of a stud in two jointed halves, 
and fitting each half with a half sleeve which fits round the stem when 
the stud is fixed in its place. These slecves taper towards the front, and 
the button-hole fits round the smaller front part. 

4008. PorntineG or TaPeRinc Metatiic Rops ror Wire Drawine, &c., 
J. Wakefield.—Dated 1ith October, 1876. 

The acting faces of the pair of dies enclose a space having nearly the 
figure of two truncated cones joined together at their smaller ends, form- 
ing a double draw hole—elliptical. A draw shaft with reciprocal sliding, 
and partially rotary, motion carries the draw dies, which, by means of 
gripping levers, whose roller ends are pushed apart by aribbed collar, are 
closed on the stationary rod to be tapered. 

4009. Fixcers ror ReEaPinc AND Mowine Macutngs, 7. Smith.—Dated 
17th October, 1876. 

Near one end of a bar of wrought iron is welded a cross piece. Over 
the other end and over the cross ec are placed rectangular pieces of 
steel. Then the blank, raised to welding heat, is subjected to dies, which 
make one part thinner and form a shoulder at another, which, when the 
bar is next partly doubled on itself, becomes the closed end of the guide 
gap or slot for the movable cutter. A roughly-formed hook is thus had, 
which, with further action of dies, templates, and heating, is made into 
the complete finger. 

4010. Buanks For Screws &c., IW. Moryan-Brown.—Dated 17th October, 
1876.—(A communication 

Suitable lengths of wire are delivered from a hopper—to which they 
may be supplied by automatically worked shears—into the pair of die 
rolls, which revolve in the same direction, the piece of wire being parallel 
to the axes, The depressions in the dies correspond to the head and 
shank and points of the screws. In the machine for raising the threads 
of screws the rollers are made with the necessary grooves, to raise the 
helix. 

4011. Macurnery For MANUFACTURE oF CrRCLE Comes, Git Comps, &c., 
T. W. Harding.— Dated \ith October, 1876. 

This comprises certain improvements in a self-acting machine for 
double drilling circular combs, and the machinery for drilling gills, No. 4173 
of 1875 ; an apparatus for making the present single drill circle machines 
self-acting ; a machine for pressing down the pins into the drilled circles 
and other combs; a self-acting machine for drilling porcupines ; a machine 
for drilling square motion combs, gill combs, machine buckles, and the 
like ; improvements in manufacture of the steel pins used in combs, &c., 
with reference to cutting, tapering, or forging, tempering, and scouring 
or polishing. 

4012. Locks, W. @. Blogg.—Dated 17th October, 1876.—(Not proceeded 


with.) 

The bolt, on being drawn back by turning of the key, is automatically 
locked by a spring catch, so as to lie flush with the lock case. On the 
door being closed, a small projection in the door frame causes the spring 
frame to release the bolt. 

4013. Venticatine Vessets, &c., W. Taylor.—Dated 18th October, 1876. 
—(Not proceeded with.) 

The deck tie plates are made in form of a long box or tube running the 
whole length of the vessel, and fitted with valves at each bulkhead, and 
with valves near the bow and the stern. Openings may be made in the 
tube at intervals with air-tight lids. Other perforated tubes, connected 
with the main tube, may be conducted through the vessel. 

4014. APPARATUS FOR CONTROLLING AND ARRESTING THE FLow oF 
Liquips, &c., J. Howard, A. F. Wilson, and H. W. A. Kingdom.—Dated 
18th October, 1876.—(Not proceeded with. ) 

A cylinder (which d ds on the seating of the valve), has a piston 
with holes in it and actuating rod. The cylinder bottom is a disc with 
flange to support a ring weight. Below it isa washer and guide. The 
cylinder is filled with water above the piston, and a cap is screwed on 
through which the rod passes. When the latter is lifted it raises the 
cylinder from its seat and lets it fall only so fast as the fluid above the 
piston can pass through the hole tu the other side. 
ote. Vatves, 7. Block.—Dated 18th October, 1876.—{Not proceeded 

win, 

This is so made that the area of steam supply from the boiler is always 
greater than that of steam escape from the valve. Thus at the instant of 
O} ,. the area of the valve face is increased,and the steam hasa 
greater total pressure on the valve. 

4017. Savery Vatves, 4. Turnbdull.—Dated 18th October, 1876. 

’ This is to enable the valves when lifted to be acted on by a greater 

pressure than that of the steam in the immediate region of the escape. 

















Sap Irons, B. Hunt.—Dated 18th October, 1876.—A communica- 


tion. 
ep er 
each $ e are on arcs 08, 80 as y 
handle is made of a 
ms ogg io ae a slot for free savenanbet a latch 
the handle. This latch has a downwardly 
a ing jaw, an Ga aber’ with a jaw on the plate seizes a cross bar 
plate which covers the y of the iron—under which is a packing 
of fire-clay. By raising a knob in the spring latch the handle be 
released. In grinding the faces, a grindstone is turned in 
adapted to slide in a frame ; the irons are fixed on the ~-4 of a face- 
plate whose axis is at right ‘angles to that of thegrindstone. An arrange- 
ment for rapidly grinding the edges is also described. 
4019. Crickxer Bars, B. A. Berger.—Dated 18th October, 1876.—(Not pro- 


ceeded wath. 
This is to make bats lighter by forming holes within, which may be 
filled with cork or other light material and the surface finished. 
. Fornaces ror Steam Borers, R. A. Wilson.—Dated 18th October, 
1876.—(Not proceeded with. 

Crushed fuel is delivered into a trough _— the furnace hoppers, 
thence into the hopper by an endless ehain of scrapers. It is then dia- 
tributed into the fires by revolving fans. The grate bar consists se a 
stationary frame to which two sets of movable guides are "5 
are moved up and down alternately by cams acting on nae jointed 
to arms on the grids. 

4021. Apparatus oo Consumine Smoke, &c., 7. Barrows.—Dated 18th 
October, 1876.—( Not with. 

A development of No. 3139, of 1874. The circular-shaped fiues with 
rotating furnace are adapted to a boiler, made with two concen- 
tric water spaces connected by cross tubes and bridging. The products 
of combustion have to pass through the circular flue thus formed, and 
over the incandescent fuel. The flue is continued round the outside water 
space and then to a condeuser made with flues and perforated water cis- 
terns in es vertical series. Any smoke or gas is thus treated with 
showering water. 

4022 Her. Tirs ror Boots, 7. Shutt.—Dated 18th October, 1876. 

The heel tip consists of a hollow or frame-like casting with one or more 
bars from the straight to the curved part above, wedge ones in cross 
section. A leather piece of the same thickness as the tip is fitted tightly 
in the latter. The heel part of the boot has grooves for the bars ; and 
nails are driven through the leather heel into the heel part of the 
Doot. 

4023. MacHisery FoR ManuracturRE oF WELDED IRoN aNnD STEEL 
Cuains, H. Cherry.—Dated 18th October, 1876. 

The machine for bending the lengths’ into link shape consists of a 
rotating disc with mandrils on its working face. These pass between 
in front of which the lengths of iron or steel are dropped, the 
them. These two rotating discs 
with projections turn the ends of the link round the mandril, and the 
link is then thrown off by means of arod. The dies for wel: 
of a lower fixed box die, with recess to receive about half a lin! 


ve 


and a 


consists 
on either one rail or two, as required, SS eee 
rail track may be used either as a double line of feeble carrying capacity 
or as a single line of great carrying caj In one representation of a 
double line, the locomotive is shown supported + * on one 
elevated line, while a gun or other ponderous body may be 
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aaem eg ror Looms, A. 8 Wild and G. Chadwick.—Dated 19th 
1876. 

This is to render pickers of buffalo hides more ble. A rect i 
strip is taken, anda nr <¢ — out at ‘he side at one end. The 
longer strip is — down iddle of the narrow partand its continua- 
tion, and the wider portion bentover, waihtngenctbar fold. The cut-off strip 
is folded and conte between folds of the = end ; then the two ends 
of the larger —_ are — one pushed within the ‘other. The hide is 
now pressed, moulded, and secured. 

4040. Crrcotar Sawine Macurnery, 7. P. Richards.—Dated 19th Octo- 
ber, 1876. 

This relates to a saw feed, which consists of a vertical shaft with two 
radial arms having a toothed roller between them. A worm-wheel and 
drum on the shaft receive motion from a worm on a horizontal shaft, and 
this from the saw spindle. An endless chain connects the roller and the 
drum. The roller is om meas a against the wood by means of a lever on the 
vertical shaft, with rd led over a pulley and carrying a weight. 
4041. Apparatus ror Drawine Opsects on Scenes, B. Beer.—Dated 

19th October, 1876.—(4 communication.)—(Not proceeded with. oy 
aie cover of a darkened chamber is eal oy a plate of g with 
ject elas per thereon. A sliding tube with convex and concave lens as 
object g is Lamang into the front wall, and an oblique mirror reflects 
the rays which pass through the lens up to the glass and tracing material 
where the object can be reproduced. 
4042. Wasustanns, W. Thorburn.—Dated 19th October, 1876.—(Not pro- 


with. 

A raised back is made hollow to hold a supply of water which is drawn 
off into the basin by a tap or valve. Below, at the back, is another 
receptacle for the used water. The hin; lid of the wash stand has, 
interiorly, a mirror, presented when the lid is raised. 


40438. Apparatus ror CaTcuinG Fish or Game, W. R. fate. —Dated 19th 
October, 1876.—(A communication. n.)--¢ Not proceeded with.) 

An arrangement in which, when a takes the bait, a ee spring 
causes a system of hooks to ‘close on the animal and secure 
4044. Srreer Pavement, W. R. Lake.—Dated 19th sabiber 1876.—(4 

communication. ) 

—— fitting timber blocks are cemented together by a mixture of 
new laster of Paris and common glue, on a prepared surface of earth, gravel, 

ken stone, or concrete. Metal plugs are inserted to give durability 
and roughness of surface. 
4045. Rock-Borine Saati, J. Darlington.—Dated 19th October, 1876. 
—(Not proceeded with.) 

The outer surface of the cylinder has a screw thread cut in it, to work 
in a nut fixed to a support. The fluid pressure is admitted through a 
revolving joint. To advance the apparatus as the hole is deepened, the 
cylinder has merely to be rotated, either by hand or automatically. 

ManvuractureE or Encaustic Tires, W. H. Ridgway.—Dated 19th 
no 1876. 








pp for this j d encaustic, so called, consists of a bed- 
Bn with spring studs, “a non-elastic set plate, a working plate with 
studs capable of de sion, soas to leave recesses for the colour to be 
inlaid, and a studded jacquard plate for operating on the studs of the 
working plate to produce the desired pattern. The press consists of a 
holding-down plate worked by an upper screw, and a plunger worked iy 
a lower screw ; the framing of the upper screw being in standards wit 
intervening space for working the handle of the lower screw. 
4047. Apparatus ror PRevENTING Sickness aT Sea, F. Gardner.— Dated 
19th mine om ep 





ding a flat form or cradle—provided with seats 





from a special carriage which is supported by both the lines. 
4025. Cy.ispers anp Vatves, J. Williams.—Dated 18th October, 1876. 

This consists in fitting cylinders with chambers having open instead 
of closed ends, and a cylindrical valve, so dispensing with covers, glands, 
rods, and packing. The eccentric can be connected direct to the valve by 

a plain eye-joint and bolt arrangement. The valve has two straight ports 
right through it, and the steam is only admitted to the port that is being 
=e Crest Protector, 7. Hyatt.—Dated 18th October, 1876.—(Partly a 

ap ae gems )—-(Not proceeded with.) 

The protector or respirator is made of Pp d or lded 
felt, th oad horsehair. 

4028. ConsTRucTING VESSELs FoR PrevenTinc Sea-sickness, E. A. Roy. 
—Dated 18th October, 1876. 

The carrying portion is supported above the surface on rods over 
cylindrical buoyant bodies, and further down isa steadying platform, oueel 
in a area to the space between the outer sides of the buoyant bodies, and 

with bevelled ends. The tendency of the waves to raise or depress the 
cylinders is counteracted by the resistance of the platform. 
4029. Breecu-Loaprnc Fire-arms, W. R. Lake.—Datea 18th October, 1876. 
—(A communication.) 

The breech block is opened or closed by the upward or downward 
motion of the trigger-guard. Breech block and hammer are combined by 
means of 2 mortise made centrally in the former for reception of the 
hammer, and in which it is supported movably ona pin h the 
trunnions. Breech block and locking piece are combined by rear projec- 
tions on the ws supporting it against explosion, and the rear con- 
centric part of plock is combined with the concave face of the 
locking piece, ba as to hold the breech in any ition while open. The 
locking piece is withdrawn by a forward motion of the trigger, opening 
the breech for reception of a cartridge. The eupteted shell is withdrawn 
rearwards in the axial line of the gun-barrel. 

4030. Twist Lace Macutyes, &c., 4. Moseley.—Dated 18th October, 1876. 

This relates to a special arrangement of thread and mechanism by 
which ‘‘ guipure ” lace, or imitation “ guipure” lace, can be produced by 
a twist lace machine. 

4031. SquEezixne Macuress, W. Birch.—Dated 18th October, 1876.—(Not 


proceeded with ) 

Two metal rollers are re ad one with a groove in the direction of the 
circumference, into which the small roller fits tightly at the edges of the 
groove, but at the bottom the groove is made wider that the cloth may 
not bind. The squeezer is not driven direct, but a regulating motion is 
obtained from a pair of conical drums and as trap shifting arrangement. 
4082. Tar ror Mzasvnine, Recutatine, &., Fivips anp Liquips, &£. 

lenderson.— Dated 18th October, 1876. 

A receiver is fitted with an inlet tube above and an outlet tube below, 
having stop valves connected by a rod and worked byakey. When the 
key is turned toa certain position the inlet valve is open for the liquid to 
run into the receiver, and the outlet valve oh , and vice versd ; the 
receiver is thus alternately filled and he t of the key 
affects also a registering indicator on the “top of the receiver. 


4033. Router Sxates, G. Lowry.—Dated 19th October, 1876.—(Not pro- 
ceeded with.) 

Byes: a to No. 969, of 1876—an india-rubber washer is fitted on 

the pivots on which the wheels swivel. Next, within each of 








ordinary wheels are two others at heel and toe, with axes inclined to the 
length of the sole, the wheels on one side at a reverse le to those on 
the other side. When the skater turns the sole to one side he comes on 


two of the wheels with inclined axes, which wheels do not otherwise 
touch the surface. The wheels are made with tires of india-rubber. 
4034. Screw Propziiers, A. Aubert—Dated 19th October, 1876. 

This relates to improvements on No. 2416, of 1871; the ‘propelling sur- 
face being formed by means of an eccentric directrix, so as to equalise 
the work over the whole blade, and produce a pro’ thrust in the 
direction of the vessel’s movement, without torsive action on the column 
of displaced water. 

. TRANSMITTING ACOUSTIC ‘Cie Cc. M. Courtot.—Dated 19th Octo- 
ber, 1876.—(Net proceeded wit. 

Bell-mouth and whistle, in me ig tubes for offices, &c., are made in 
one piece, no part having to be removed. When it is wished to use the 
bell mouth, one has merely to press a button and this raises a pivoted 
inclined plate, which in its ordinary position closes the tube and directs 
the air blown from the other end on the whistle. 

4036. Gas Reou.ator, A. BE. Vandendriesche.—Dated 19th October, 1876. 
{A communication ’ 

This is introduced into the gas pipe ; it consists of an outer hollow 
cylinder with a hole in its bottom, and an inner piece also hollow, to be 
screwed into the first. This has a point working in iio hedn and desing 
it when screwed down far enough ; alsoa lateral hole. The gas 
ae the bottom hole of the outer piece, and the lateral bole of the the 


4087, Movuntina aparece Wauess, B. Green and J. Maliol.—Dated 


 ! 
ca Te the shape of the finished article and its 
ends are soldered. The waiter is cut. with extra metal round its edge 


4088. Revotvinc Disues, Butrer Coorers, &c., G. Greenand J. Maliol. 
19th October, 


—Dated 19) oo 
A flat piece of metal ha: been cut circular or oval, there is cut from 
its centre another piece of size the bowl or bottom is required. The 





or b from a vertical rod having a universal joint at its upper part. 

The socket of the joint is secured to the ceiling beams of the cabin, or to 

a fixed framework secured to the floor. The rod may havea framework 

fitted above the bull for luggage or to seat other persons. 

4048. Treatment or PHospnates or ALumiNA, &c., G. BE. Davis and J. 
B. Aitken.—Dated 19th October, 1876. 

This relates to obtaining a soluble phosphate of soda or potash, and the 
insoluble double silicate of alumina and soda or potash, by heating phos- 
phate of alumina, or of alumina and iron, with silica or ‘insoluble silicates 
along with salts of sodium or potassium—and slack or small coal when 
requisite ; application of the mixture of soda or potash, and the soluble 
double silicate of alumina and soda or potash, for manure purposes ; and 
application 2f the insoluble alumi or soda or potash 
= aa manufacture of alumina and soda or potash, salts or alums, or 

um cakes. 


4049. ae J. Oppenheimer.—Dated 19th October, 1876.—(Not pro- 
The “ bob,” which is cay 





ble of moving up and down, is connected to 
the upper end of the pendulum by two of links, whose centres are 
kept apart by an adjustable lateral . This rod, expanding or cun- 
tracting, draws up the bottom of the pendulum, or lowers it. 


—- S porsroyy ror Makino Nots, H. J. Brookes. --Dated 19th October, 


The ion shaft by two cams actuates two slides, to one of which is 
fixed the punch, while the other carries a forming tool, a shearing tool, 
a facing tool, and acutting knife. There are aleo three hammers to 
face the sides of the nuts. The knife first nearly severs the heated iron 
bar, and the forming tool snaps the corners of the ly severed 
piece ; then the shearing tool shears off the piece, an 

recess in the bed, while a hammer working longitudinally forces the nut 
oe asimilar hammer. A hammer working transversely then forces 
the nut against the recess. This hammer —e withdrawn, the facing 
tool descends, and completes the i d both h close on it 
once more. Then the punching takes a boy The facing tool and two 
bammers now recede, and the remaining hammer ejects the nut. 


4051. Dovste- -? oa Sasuzs, EB. G. Law.—Dated 20th October, 1876.—{ Not 
proceeded wi: 

These move up Se down in the ordinary way, but can also be opened 
and shut like a door. 

4052. Ivcrxeratinc Furnaces, W. A. Carter.—Dated 20th October, 1876. 

The air is supplied to the furnace through a lorated iron plate 
extending across the end or sides of the grate and above the level of the 
bars; it is thus divided into jets and more —— mixed with the 
gases from ee fuel. The flues under the evaporati: ng pans are provided 
with a series of ridges which defiect the flame and heated gases simul- 
taneously. (baite plates may be added). A large surface for heat radia- 
tion is thus obtained. 

40538. Suive Drawer, EF. Thatcher.—Dated 20th October, 1876. 

A screwed drawer, with T-shaped head, works freely through the 
central boss of a bridge on the cask. A screwed handle works on the 
drawer between its T- and the boss. The drawer is screwed into the 

ve, then the handle is screwed down on the boss of the bridge and 
withcraws the shive. 

4054. Reviviryinc THe SPENT yh -. , USED FoR Picktinc Metau 

re R. J. Hutchings.—Dated 20th October, 1876.—(Not proceeded 


) 

The materials are subjected to the action of filtering, condensing, or 
distilling, either together or separately. 

4055. Borrons, J. Fletcher.—Dated 20th October, 1876. 

The button is made with a metallic shank having a head, which is 

through the cloth, then through an oblong slot in a washer, with 
which it ocks when turned at a right angle. Some modifications are 
also described. 
4057. Manuracrure or Corps or Ropgs, L. Binns.—Dated 20th October, 
1876. 

A cord or rope is made with a core consisting of one or more cords or 
ropes, covered with strands of 1 material in ina similar — to that described 
in No. 1037, of 1875, and a bindi tal exterior 
is wra wrapped, twisted, plai ited, or braided hoon Such rope or cord 
may be similarly covered, and so on any desired number of times. 


«008. * oun Musica Instrument, £. F. Kelly.—Dated 20h October, 


The Thammer, act ve npeaes by keys like those of a piano, strike slips of 
stone, wood, or other , or bells. The instrument can be taken in 
pieces or folded up. 
4059. Boots anp Sxozs, W. &. Solgn—aet 20th October, 1876.—(A 
communication. )}—(Not proceeded wi 
For the metallic caps are substituted double leather caps—outer and 
inner—with block toe “ bout muffle.” 
4060. PortaBLe PHotocraPnic Apparatus, W. E. Gedge.—Dated 20th 
October, 1876. ae communication. 
This relates to a f ol box formed with rods and nailed curtains, and 
supported on a tripod. window is of glazed linen or like material. 
Water is kept in an india-rubber bag attached to the box, having a pipe 
for outfiow and a self-acting stopper. 
4061. Rotter Burns, WW. H. B, Winchester and H. Evevest.—Dated 20th 


Pe ‘ 

The a with. The roller axis is carried at one end 
ona in the V-groove of the cord bear one or 
two a = mounted in ane with tapped 
to receive a screw, the end of which bears against the 
of the blind roller; thus friction is applied to the grooved pulley 
and cord, and a proper bite o obtained. 











—<"y— 7. % roe a ae 20th October, 1876, 


and attached to 

eee o> oa th a ck on te oppost 
presses the it 

hole. gs an incline hich presses the ‘bolt bedk, kt i opoatathe 

bell crank worked by # spring ; one arm of the crank catches a projection 

of the rack. Poy gee meeting rails of the wy are rebated the 

reverse Wa. e us and when 

lever arm, ‘the rails lock till released. wremet SOP. YS ceontrs 

4063. Carpine Macuivery, F. Wilkinson,—Dated 20th October, 1876. 

In carding machines with flats, the flats are caused to travel trans- 
versely across the cylinder, a clearer being adopted to strip them. This 
is done with flexible endless bands, to which the wires are attached, 
vened over rollers and between fixed guides. These are driven at a slow 

y any suitable gearing. 
4064. Looms anp Jacquarps, J. C. Buckley and A, Hildebrandt,—Dated 
20th October, 1876. 


to the 
this 





This relates to the uso of ordinary jacquards or like a) tus in com- 
bination with healds for weaving marks, patterns, d and a mode 
of attaching the warp threads after completion ; arranging jacquards so 


as to be of small size; arrangement of cylinder —y its pare eee cover- 
ing. and a means of making it move hedee ard and forward, so as to pro- 
duce plain cloth of unlimited length with a limited pattern ; application 
- a counting apparatus and stop motion to make the jacquard self-acting 
in production of designs at regular distances in plain cloth ; and modes 
of actuating jacquards and the disengaging motion. 
4065. Harvestinc Macuines, W. R. Lake.—Dated 2lst October, 1876.— 
(4 communication. ) 

This comprises a cutting or twisting device, formed of two symmetrical 
pinions revolving round a common axis, and working together to twist 
the wire, but having a differential movement also to cut it; a vibrating 
rack by which the twisting wheel is intermittently actuated—this is to 
hold the twister wheel locked when out of ant see moe 
mechanism with binding platform and defi ted 
common frame, adjustable to the length of the’ } apparatus = ter 
delivering the cut grain to the binders, the o pat me — 
the tendency of the elevating aprons to work sideways, &c. 

4066. Harvestine ——— W. R. Lake.—Dated 21st October, 1876.— 

aw’ Re emgage 9 

e ler arm of tke grain-binding mechanism has imparted to it a 
steady and easy motion, and the twisting or tying apparatus is moved 
property with reference to this motion. The compressor which holds the 

while being bound is operated ina new way. A removable secon- 
dary frame or binder’s carriage is connected with the mowing machine 
truck, and the grain harvesting attachment, complete in itself, 1s adapted 
to be readily applied to and used in commegilen with such are | 
machine truck, or to be removed from it when the machine is requi 
for mowing. 
4067. Printixnc Cueques, &c., FOR PREVENTION oF Fravup, W. A. 

Bn oy —Dated 21st October, 1876, 

= per surface is first printed with a colourless fluid or varnish, 
whieh, fore being dry, is dusted over with a coloured powder contain: 
ing a little sugar or other soluble substance, The writing cannot be 
altered without injury to the coloured surface. 
4068. Preservation or Foon, &., W. B. Gedge.—Dated 21st October, 

1876.—(4 communication.) 

Compressed gas is first sent into the vascular system to clear the 
weenie and cool the carcass. Then the system is infiltrated with a com 
sition, made by mixing with sugar, pulverised carbon, benzoic, salieybic, 
and boracic acid gas ; then treating with sulphurous acid gas, and the 
vapour of bydrate of phenyle ; then adding a neutral solution of the 
alkaline carbonates, ammonia, potash, and soda, subjected to hydrate of 
age ew and sulphurous acid gas. During transport the air is kept pure 

y escape of ammoniacal and sulphurous aci po or the like. A 
temperature not over 55 deg. or 60 deg. Fah. is maintained by admitting 
1 and sulpl acid gas from receivers, in which they are 

highly compressed. 
4069. Uritisino Resipvat Liquips in pe oy ge Suaar, H. W. 

Walker and T. L. Paterson.—Dated 21st October, 1876. 

This relates to combining with the syrups—in the vacuum or con- 
centrating pan preferably—essences that will impart agreeable flavours. 
4070. Siuicr anp OTner Vatves, &c., 8. Alley.—Dated 2st October, 1876. 

—(Not proceeded with.) 

The casing of sluice valves is made with a joint midway between the 
pipe and the top; the screw spindle is kept stationary longitudinally 

y a collar on it between the top of the ng, and an internal bridge 
piece. The gland is made with open jaws for the bolts. The sluice piece 
is sometimes cast with a central hole to pass a boring bar through. 
There is also an improved valve arrangement for emptying stand posts 
for drawing water, so as to avoid injury from frosts, &c. 

4071. Screw Corrine anv Nor Taprinc Macutye, B. S&chlenker—Dated 

2st October, 1876. 

This consists of a fixed die-plate on which the dies are adjusted, and 
a carriage for the bolts to be cut, which moves in « bed, and the jaws of 
which are moved by a hand lever wheel. By moving the wheel, the 
carriage is moved j= A till stop by a spring and collar adjusted to 
the length of thread to be cut on the bolt. When this is cut a weight on 
the —— — poe ype — and the bolt is released. The nut 
tapping part is at right angles to the bolt cuttin Oilis pum 
from a reservoir to lubricate the bolt to be cut. “= aad 
4072. Lirts, J. Hinks.—Dated 21st October, 1876.—( Not proceeded with.) 

The motion is effected by means of a strong vertical screw working in 
a screw box or boxes on the cage. The screw is rotated by bevel gearing 
from a horizontal shaft on which are two fixed pulleys, and two movable 
pulleys between them; two bands, one crossed, the other uncrossed, 
communicate motion from a steam engine ; and the bands can be thrown 
off or on by forked levers worked by the person in charge of the lift. 


4073. Burrer Hoops ror Pit Toss, Raitway Trucks, &c., R. Ramsey.— 
— Dated 21st October, 1876.—(Not proceeded with.) 

A buffer hoop is made large enough to embrace the ends of the sole 
piece and cleat when put together ; it lies flush with the wood surface. 
On its opposite sides are two lugs, which fit over the inside of the cleat 
and the outside of the sole piece. They have holes for a bolt which is 
inse: and tightened with a nut or otherwise. 


4074. Fioors anv Roors, ¢. Evans and R. Swain.— Dated 2st October, 


1876. 
This consists in securing a series of thin joists close together, with 
jagged spikes, screws, screw bolts, or otherwise, so as to form a solid 
‘wood floor, roof, staircase, &., giving stren; and resistance to fire. 
These constructions may be made with a key for plastering material. 


4075. Exp.osive Compounn, G. Fahnehjelm.— ne 2Qlst October, 1876. 
The second main ingredient used after ni 
to promote absorption and explosive action. e strongest ‘‘ sebastin 4 
contains 78 per cent. nitroglycerine, 14 of wood charcoal, and 8 of nitrate 
of potassium. 
4076. Boots arp Suogs, J. ‘Batley, J. Keats, and J. Neil. —Dated 2ist 
October, 1876. 
This relates to improvements on Bailey's patent, No. 2043, of 185, for 
slippers, and adapting the process for boots. (Seamless socks are made 
of felted fibres.) It is proposed to chamfer the edges of the former ay 








tern piece, so that in the hardening process the felt may be 
Trickened round its edges ; to close the hole made for withdnewedl re 
former, 80 that the oe liquor does not act on the inner surface of the 
felt ; anc to use a last which may be contracted so as to enter the seam- 
less felt in a moist state, and be expanded after in ion. 

4077. Cuimney Tops anp Venticators, R. Wagstof.—Dated 21st October, 
1876.—(Not proceeded with.) 

A cylindrical tube has a bell mouth above, over which is — a sem 
cone piece ; the whole is enclosed in a cylindrical casing. 
of combustion or vitiated air esca m7 between the cone the Tall 
mouth, and an air current passes down within the — 

4078. Ixsectors on Inspirnators, W. |Morgan-Brown,— Dated 21st 
October, 1876.—(A communication.) 

This relates to the combination of two sets of a tus contained each 
in a separate chamber ; the one is used for water from a well 
and transmitting it to the other chamber, whence it is conducted by 
another injector to the boiler. 

. NEWSPAPER —— axnp Foipinc Macuinery, 4. M. Clark.— 
Qlst 876.—(A communication.) 
This relates, By na ati, ee tform pens pains pe aye | 
n' both sides of an eight page newspaper, the paper supplied 
er en web. ere are two im’ ion cylinders, one eh 
forme, and the sheet which enters on the of the first A og enters 
on the pened of the second, and vice versa. Further, in the “ reaction 
to using one-half of the number of impression cylinders for 
minting the frst Side only of the sheet, the*tther half for reiteration 
only; fi from a number of paper rolis not above at the number | 
impression cylinders, cutting into separate sheets before printing, and 
brin: the s Roota, by Giieeen’ wore prod Le Bod 
pov nt it the ord rdinar yo? ction of eelfacting damping 
receiver 0 
apparatus and a pote mares | fal ae t ada io, riating machines ; 
arrangement of 2. mechanical receiver to deposit the sheets in regular 
order on a table, &. 
4081. Susmartve TeLEoraPu APPARATUS, H. a = ame 21st Octo- 
ber, 1876.—(A communication. )—(Not 


proceeded with. 
The object of this is to use the eeble currents to close the circuit of a 
local pile, and so obtain printed ‘‘ Morse” signals, The ordinary Morse 
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vanometer is transformed into a relay galvanometer ; mercury is used 
establish contact. 
4082. Pastine, Corrine, Pressine, &c., THE Eoces or Soe Vamps, W. 
R. Lake,— Dated 21st October, 1876.—(A communication. ) 
An arta, mounted on a strong bed, carries a driving shaft, on which is 
an eccen|ric strap and a cam. A cutter bar, a presser bar, and a feed bar 
in vertical slots on a head attached to the arm ; the feed bar recet ves 
also a lateral movement from a cam anda spring. The strap makes the 
cutter bar reciprocate vertically, and at the extreme upward movement 
the the feed bar pressed down on the material 
and moved laterally. Then the cutter bar descends and brings the presser 
_ bar is raised. 


Ads A connecting bar is pivoted to 
three bars at their ends, e in 4 includ 
po narimg ode wy iy and an arrangement for brushing adhesive sub- 


stances on the edge of the ma’ 
ae. Winpine anp Foipinc Yarns, J. France.—Dated 23rd October, 
1 


This is to ensure that the number of yarns to be folded shall 
invariably be deli d to the winding bobbin, and to stop the rotation 
of the winding drum when a thread breaks or fails, A pulley on the 
main shaft is connected by belt with a pulley on an intermediate shaft, 
on which is geared a sort of paddle by a spring. From a second pulley 
on this shaft a belt drives adrum, and this again, by friction, the winding 
bobbin. In a series of sockets on a plate above the paddle are guide rods 
—with eyes—for the thread which suspends these rods. When a thread 
breaks its Maen pp ee the lower end of the rod striking against one of 











cross 'e, stops the rotation. 
Evecrric Raltway SiGNALuina, 7. Nordenfelt.— Dated 23rd October, 
1876.—(4 ication. )—(Not ded with. 


This consists in an arrangement for raising a semaphore and causing it 
to fall, for shutting off the steam on a locomotive, for applying the brake 
on a train, or other pu 8, by a combination of clockwork or springs 
with the effect of e} ic currents. Contact is given by the passing train, 
releasing (¢.g.) a semaphore which had been raised by clock work. 

4086. Rarway Brakes, D. Drummond.—Dated 23rd October, 1876.—(Not 
proceeded with 


The chains, ropes or rods of continuous brakes are connected to the 
piston rod or rods of a cylinder or cylinders on the engine or tender, or 
carriages, and steam is aamitted when the brake has to be 
applied. 
4089. Lamp Licnter, IW. Balcon—Dated 23rd October, 1876.—(Not pro- 
cxeded with. 

This consists of a light metallic receptacle for oil screwed on to a 
rod ; it has a wick tube above, and an aperture closed by screw plug at 
the lower part bh which the wick is fed. A hood or screen open 
on one side is sli; on the tube. 

4090. Grarx-curting Macuine, C. Pieper.—Dated 23rd October, 1876.— 
(4 communication. 

In this there are two rollers—differing somewhat in size—provided on 
their surface with cutting teeth arranged in longitudinal and peripherical 
rows, the teeth of one roller projecting into the peripherical spaces of the 
other. Grain falls from a hopper above between the rollers, 

4001. Transmission oF Rotary Motion, C. Pieper.—Dated 23rd October, 
1876.—{A communication.) 

Endless metal belts are used, with teeth rivetted at intervals and 
catching into holes on the surfaces of the yore In another arrange- 
ment for working either solely by means of friction or of teeth, a clutch 
sliding on the shaft is caused to advance or retire the driving teeth, which 
here, in form of belts, are lodged radially in bushes round the crown and 
hob of the pulley. The belt consista of two bands of metal with space 
between for the driving bolts, and with firmly counecting riders. The 
inner —— of the bands is lined with leather or like material to give more 


4002. Lockine THe Norts on Bouts, G. Murray and R, Turnley.—Dated 
28rd October, 1876. 

A washer is used with knob on its lower side let into the surface of the 

structure, and with chordal grooves on the upper side. The nut has its 

under side grossed to counterpart the washer. Keys are driven into the 


tubes thus formed. 


4008 Despatcn Tunes, J. L. Hoddan.—Dated 28rd October, 1876.—(A 
communication. )}—(Not proceeded with.) 

The tube is laid with an elevated point between each station. Water 
power is used to drive a train of carriers up to this point, whence the 
train goes the remainder of its course by mere force of gravity. 

4094. Coat anv Asu Sieves, H. J. Haddan.—Dated 23rd October, 1876.— 
(A communication.) 

This consists in fitting a perforated disc inside a cylindrical vessel, 
with a handle or handles to rotate it, and so free the coal on it from ashes, 
dust, and cinders. 

4005. Merers ror Water, &c., G. 7. Burden and J. Nowell.—Dated 28rd 
October, 1876. 

This consists of a conical case, with inlet pipe at the wide end, and 
outlet at the narrow, and with an Archimedean screw within, which is 
turned by the water and registers its own rotatiun. 


4006. + wen ror Burwinc Bricks, &c., £. Gittins. —Dated 23rd October, 
1876. 

The kiln is a long inclined tube in which the goods descend by gravity, 
porn, burnt on their way by fires to which the fuel is supplied by open- 
ings in the upper part, or by firing at the sides or underneath. The air 
entering from the bottom cools the burnt goods and supplies the fire 
above. A weight worked by a lever on the goods near the bottom is used 
to control the motion. 

. Drawine anv Hoipixe Rotvers ror Firrovs Susstances, 7. and 

H. W. Whitehead. —Dated 23rd October, 1876. 

This consists in ones the wee roller on a fixed centre sufficiently 
clear from the lower roller to allow of the fibre being held or drawn by 
friction of the sides of the fluting, without allowing the upper roller to 
give way atall; thus preventing injury to the fibre from the weight or 
action of the upper roller. 
4099. ANING Streets, W. A. Brodribb.—Dated 28rd October, 1876. 

This consists in boxes for dirt and refuse in cavities at intervals 
in the gutters, and having mud carts fitted with hoisting gear to raise 
such boxes and empty their contents into the carts. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE more seasonable weather has given a slight impetus to those 
branches of the finished iron business which depend for their 
activity upon engineering and constructive work. Railways and 
other corporations are slightly better customers for station roofs 
and sim’ constructive work, whilst in tank, boiler, and bridge 
building there is this week a slightly better business being done. 

Hence a few plate and angle mills are in growing activity ; but 
the aggregate business is not up to the season average, and, 
excepting some Indian and colonial work, is almost confined to the 
home demand expressed at the engineering yards of this district. 
More work might be secured for India in particular if the prices 
offered were not so low, and if the period for the execution of the 
work were briefer. Engineers and ironmasters hereabouts are 
disinclined to accept orders at current prices for work which will 
take at least two years to execute. Less reluctance is shown in 
the North of England, and to that patt of the kingdom, therefore. 
orders of this class, which might be saved for this district, now and 


drift. 

Staffordshire ironmasters decline to quote for quantities which 
will take them long to execute. They accept orders at the pre- 
vailing low rates only for enough specifications to keep the mills 
going for a few weeks at the most, Prices are so varied that, 
whilst ten guineas per ton is required and obtained by some makers 
of excellent beaten plates, still for girder and bridge and tank 
plates and angles to match, the quotations are as variable as the 
number of makers who quote, and depend upon the quantity of 
work which the firms quoting happen at the time to have upon 
their books, 

Activity is noticeable at sheet mills in most of the localities, but 
itis mainly upon orders before received. Leading makers are less 
than last week disposed to accept for galvanising singles the 

rofitless quotation of £8 per ton, Some makers are drawing the 

ine at £8 5s, and £8 10s, Agents have this week heen trying to 
place 500 tons at £7 17s, 6d. They are —_ to get part of the 
order accepted at that figure and part at £8, and are encouragi! 
makers to quote upon those terms upon the promise that the bran 
accepted be in long if not permanent demand by consumers 
who tery be taking thousands of tons.” They have not as yet 
a 

This week some firms have laid off sheet mills rather then keep 
them running at the prices which are now alone obtainable, 





Bars of the first clags are yet selling at the basis of £9; bent bars 
that can be used by the fencing makers are to be had at from 
6d. Some bars are sold with reluctance 
by South Wales firms at £6 5s delivered here. 

Pigs are not being delivered into this district with the freedom of 
a short time ago. Consumers are using up previous purchases. 
Staffordshire pigs are not strengthening. An increase is observable 
in the number of the firms who, strong before at the quotation of 
£4 5s. for Staffordshire all mine, are accepting orders at £4 2s. 6d. 
Coal is plentiful; yet great prices are asked for the best house 
coal of the Cannock Chase district, which cannot be had, delivered 
in Birmingham or Wolverhampton at under 17s, 6d. per ton. 
Saree taken together, the pits thereabouts are not doing 

work, 

Three meetings, respectively, of shareholders, creditors, and 
debenture holders, of the Darlaston Steel and Iron Company, were 
held on Tuesday, by order of the Master of the Rolls, in Birming- 
ham, to ascertain the views of the various parties about the pro- 

reconstruction scheme. Mr, A, E. Wenham, in his capacity 
of official liquidator, presided. The scheme, it will ber bered, 
had been previously approved at a meeting of the shareholders, 
The new concern is to be incorporated under the name of the 
**Darlaston Coal and Iron Company, Limited,” with a capital of 
£150,000, divided into 15,000 shares of £10 each. Debentures of 
the new company are to be issued to the principal of the existing 
debenture holders, bearing interest at 5 per cent. At each 
meeting a formal resolution was carried approving the scheme. 

Satisfaction is expressed in this district at the re-ult of the 
application in the Chancery Division of the High Court of Justice, 
on Friday, in the case Bagnall v. Nayler. The court, upon the 
suit of the plaintiffs, sanctioned a compromise, which, upon its 
own suggestion in November last, had been come to. The action, 
and all claims under agreements of March 6th and July 25th, 
1873, will be compromised on the terms of the estate getting 
back £12,877. The annuity of £500, payable to W. S Nayler, is 
to be deemed to have terminated on his death ; and Richard Bag- 
nall is to pay, not out of the estate but personally, to Jos. and 
Ed. Nayler, £2500; Jos. Nayler, as executor of W. 8S. Nayler, 

eeing to accept that sum in full discharge of the principal sums 
of £6000, and the two annuities of £500 each. The £12,877 will 
be accepted by Richard and William Bagnall, as trustees of the 
will of Jas. Bagnall, in full satisfaction of all demands by the 
estate upon the Naylers. The plaintiffs think that the settlement 
will be ‘‘a great boon to the infants ;” and it is, in their opinion, 
** worth some sacrifice to get rid of the frightful litigation which 
was threatened.” 

At the meeting of the shareholders, to which the report of the 
directors of the Pelsall Coal and Iron Company was submitted, the 
report and balance sheet were referred to a committee of investiga- 
tion, who will report to the adjourned meeting on July 18th. This 
course was taken in preference to the adoption of the report in the 
usual way, and after there had been much discussion upon the 
manne in which the affairs of the company had been managed in 
the past year. 

To-morrow, Friday, the arbitrators under the Mines Drainage 
Act, pro; to make a draft award ; first, for the Old Hill, and 
second, for the Bilston district. As to Old Hill, it is estimated 
that the rate will be equivalent to 3d. a ton upon fire-clay or lime- 
stone, and 6d. a ton on ironstone, coal, slack, and the like. The 
Bilston rate will, it is expected, be equivalent to the maximum 
rates allowed by the Act. Colliery owners in the districts affected 
have intimated their intention of giving evidence against the pro- 
posed rates at the inquiries. 

Expensive engines are not affording so much work in this district 
as up to a short time ago had been for some time usual, and there 
is a diminished inquiry for the miscellaneous products of the 
engine shops. The prospects of the railway carriage and wagon 
works are less bright than they were. The demand for ships’ 
fittings is prejudiced by the strike on the Clyde. In most of the 
Birmingham idustries there is an over supply of labour, with not 
a little want amongst operatives and clerks. 

A little better business is being done in the heavy chain trades, 
One firm hereabouts is ping the tail end of an order for a chain 
between ten and eleven miles in length. The chain is of the usual 
“inch ” size, and is one of those by whose aid, as they lie beneath 
the vessels which are connected with them, most of the conti- 
nental canals, and not a few of the navigable rivers are rendered 
much more efficiert than our own. In a special trein, chartered 
for the purpose, a length of between three and four miles of the 
chain was recently despatched for shipment vid Liverpool. 

Edge tools are in better request than for some months past. 
Some firms can now sell well ahead, the result of orders arriving 
from all the best export markets. Australia, New Zealand, the 
Cape, India, and South America, are buying cultivating tools with 
freedom ; and from certain of those markets axe orders arrive 
which, in the face of the severe American competition, are 
encouraging. 

The operative nut and bolt makers continue their strike. On 
yan See many of them marched in procession from Dar- 
laston to Willenhall, where a meeting was held and their case 
commended to the support of neighbouring trades. 

The men who have been on strike for twenty weeks in the 
Bromsgrove nail trade against a reduction of 10 per cent. in their 
wages, are resuming at the drop, their masters undertaking to 
make no further reduction this year. 

Much distress exists amongst ironworkers and colliers outside 
Birmingham. It culminates at Darlaston. There a meeting of 
the men thrown out of employment by the stoppage of the Dar- 
laston Steel and Iron Company’s works has been held since my last. 
The secretary stated that the suffering amongst the working 
classes was intense, many being unable to obtain food or clothing, 
or to get employment in other districts. Apart from colliers, 
underhands, and boys, there were 167 operatives connected with 
the works who ip aed relief, and upon whose earnings 150 women 
and 433 children depended. One week recently, sixty-seven of the 
men received 3s. 8d. each, a sum, it will be seen, altogether inade- 
quate to maintain a family. It was resolved to — the liqui- 
dator of the company to recommence, if possible, the whole or 
part of the works under his control. The result of the meetings 
in Birmingham, above reported, will be favourable to these poor 


le. , 

On Tuesday the creditors of Arthur Linley, trading as Arthur 
Linley and Co., manufacturer of railway lamps and merchant, of 
Lionel-street, Birmingham, and Great St. Helens, London, met at 
the Queen’s Hotel. The statement of affairs showed liabilities : 
U creditors, £9284 ; and creditors fully secured, £2987. 
It was explained that the greater portion of the book debts were 
due from persons living in Spain and Italy, where the debtor had 
done a considerable business, Losses, which had extended over a 
number of years, were the cause of the failure. The statement 
showed the capacity of the estate to produce 6s, in the pound, and 

position of that t was pted, payable in four instal- 
ments of three, six, nine, and twelve months, the last two instal- 
ments to be secured to the satisfaction of the chairman. 

















NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

ALTHOUGH the present extremely low prices are inducing some 
amount of speculation in the market, there is no improvement in 
the iron trade of this district so far as legitimate business is con- 
cerned, and at the Manchester weekly meeting on Tuesday, 
although there was a fair attendance, consumers again exhibited 
but little disposition to buy, and the few sales made were chiefly 
in forge numbers of Middlesbrough iron, several parcels of which 
changed hands at low prices. 

Lancashire makers are still doing little or nothing, and the 
advisability of blowing out more of the furnaces will in all 


probability soon have to be taken into consideration, as the local 








smelters find it quite impossible to pete with the low prices.at 
which north country iron is at present being offered in this district. 
consumers being able to buy Middlesbrough brands delivered in the 
immediate neighb»urhood of the local furnaces for less money 
than Lancashire makers are asking at their works. But, although 
Lancashire smelters might be disposed, if orders were offered, to 
make some ions for pt delivery, they are not at ail 
inclined to entertain forward contracts at the present list rates, 
which, for delivery into the Manche-ter district, remain at 55s. 
pl ton for No. 3 foundry, and 53s. to 54s. per ton for No. 4 forge, 
ess 24 per cent. 

A few sales of Debyshire iron have been made in this district, 
and the quotations for delivery are given at about 56s. for No. 3 
foundry, and 53s. 6d. per ton for No. 4 forge, less 24. In Lincoln- 
shire iron there is little or nothing doing, and prices nominally 
are without change. 

For ordinary brands of Middlesbrough iron, delivered into the 
Manchester district, the average quotations are 493 9d to 50s. per 
ton for No, 3 foundry ; 493. 3d. for No. 4 foundry ; and 48s. 9d. 
per ton for No. 4 forge net cash, but there are pressing’ sellers for 
prompt delivery who are willing to take under the current rates, 
and second-hand lots are offered at very low prices 

The finished iron trade continues in a dull and lifeless condition. 
There are very few orders stirring, and to secure busiuess very low 

rices have to be quoted. The competition is nuw so keen, and 
ocal bar makers are prepared to accept orders at such low figures, 
that very few Middlesbrough bars are coming into this market, the 
difference in the railway rate keeping the north country finished 
iron to a great extent out of the district. For local bars delivered 
into the Manchester district the average prices are about £6 12s. 6d. 
per ton, and for Staffordshire ditto, £6 15s. per ton. 

The finished ironworks are only very poorly employed, many 
of them vot going full time, and the position of engin ers shows 
no improvement, trade in this branch being generally very slack. 

In the coal trade of this district there is generally a firm tone so 
far as prices are concerned, in consequence of the strike in West 
Luncashire, the pits having now been stopped for a fortnight, but 
it is only in exceptional cases that there is any material advance 
upon late rates, except with regard to engine classes of fuel, which 
are scarce, apart altogether from the strike Round coal is only 
in moderate demand, and the colliery proprietors where pits are 
stopped are generally able to meet the requirements of their 
regular customers from the stocks they have on hand, and prices 
are about the same as last week, good Arley at the pit mouth being 
quoted at 10s. to lls. per ton, according to quality; Pember- 
ton four-feet, 8s, 6d. to 9s.; and common coal, 7s. to 7s. 6d per 
ton. Burgy and slack are decidedly stiffer, and new customers 
have to pay an advance upon late rates to secure supplies; burgy 
at the pit mouth is quoted at 5s, 6d. to 6s. 3d. per ton, and slack 
4s. 6d. to 5s., and for some sorts 6s. per ton. 

The chemical makers in St. Helens district are feeling seriously 
the advance in the price of slack, and it is not improbable that 
some of the works may be closed if the upward movement in values 
continues, 

The Lancashire shipping trade is being seriously affected by the 
strike. Colliery proprietors are not in a position to take orders at 
the low prices which were lately ruling in Liverpool, and most of 
the trade is going over to Birkenhead, where vessels can get sup- 
plies at very low rates. 

With regard to the strike in West Lincashire, neither side at 
present shows any signs of giving way. The men have now been 
out a fortnight, and during the past week mass meetings have been 
held at Wigan and St. Helens, the twochief centres of the strike, 
at which resolutions have been passed to carry on the struggle 
until the masters agree to arbitration. This is a proposal which 
the employers have declined to entertain, and there is no indica- 
tion that they will recede from the position they have taken up. 

The tone of the hematite iron trade of the North-West of 
England is practically unchanged, for the amount of business being 
done is up to the usual average, and makers are as well supplied 
with orders as at any time during the past year. During the past 
few weeks there has been a good demand for hematite iron, and 
large parcels have been disposed of at good prices, comparatively 
speaking. The prospects of the remainder of the season are very 
good, and although there is scarcely so much vigour in the market 
as was the case a short time ago, if seems a settled fact that the 
remainder of the year will be as well supported with trade as the 
earlier months have been. The stocks, which at the beginning 
of January were low, have since been reduced, and they now may 
be scarcely said to exist. The value of pig iron is unchanged, and 
No. 1 Bessemer is as firm at 67s. 6d. a ton at n.akers’ works as 
No. 3 forge is steady at 64s. 6d. aton. Other qualities of irun sre 
at the usual proportionate rates which were quoted last week. 

In the steel trade there is no change to note, but orders are 
numerous, and makers are well employed, having in hand work for 
both home and foreign markets, which in the aggregate will neces- 
sitate a production which will probably keep makers’ works going 
for the remainder of the year. At most of the works the mills are 
not fully employed, but they are in a comparatively good position. 

Iron shipbuilders are not doing an active business. ‘They have 
been well a. with orders, but as they delivered the new 
vessels they have lately built to the consignees there has not been 
that renewal of orders which will enable them to maintain the pre- 
sent position of semi-activity. In nearly all cases builders are 
offering for new business. 

Tron ore is in good demand, and fair sales have lately been made 
at full prices, 

The coal trade is in a weak position, and the demand remains 
very inanimate. Prices are as low as at any time during the past 
few years, 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE week has again been uneventful in every sense of the word, 
and present symptoms do not seem to indicate any disturbance 
of the lethargic condition into which trade has fallen. In all 
directions quietude is the order of the day, and in no single 
instance do I hear of there being any attempt to secure higher 
prices. In fact, just now there appears to bean inclination on the 
part of the smelters to make some sacrifice in cases where that 
step would give them chances of securing forward contracts to 
carry them over the summer months. Such contracts, however, 
are anything but numerous, nor are they likely to be whilst the 
finished iron and foundry branches remain so exceedingly quiet. 

In the heavier branches of the iron trade there is but little doing. 
At one of the leading concerns here, the armour plate mill has not 
rolled a plate for about three weeks—a matter partly attribut- 
able to the fact that there is no pressure of orders, and partly 
owing to the inability of the planing and fitting shops to deal with 
the armour as fast as the rolls can turn them out, At the same 
time I believe I am correct in stating that at both the Sheffield 
establishments which are devoted to this branch there are large 
numbers of plates, shields, &c., in the various stages of progress 
for our own and other Governments. It is understood that the 
experiments with the new steel or composite steel and iron plates 
at the Cyclops Works have been successful, and the trials will 
shortly be made at Portsmouth. 

In the steel rail branches there is no special change. At one of 
the older local mills I hear that several thousand tons of tramway 
rails for use in Sheffield are being rolled. They are about 48 lb. to 
the yard, and, if my information be accurate, have been con- 
tracted for at about £10 10s. per ton—a price rendered necessary 
by the special roll turning and other arrangements to produce the 
required section. Ordinary steel rails for Russia continue to be 
sent off to Grimsby and Hull for shipment to the Baltic ports. 

Last werk there was made and rolled at the works of the Leeds 
Forge Company, Limited, Leeds, a ‘‘ best Yorkshire” iron plate 
for marine purposes, which weighed over 2 tons, was Zin, in thick- 
ness. and contained over 120 square feet of surface, 
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The annual report of the directors of John Brown and Co., 
Limited, Atlas Works. Sheffield, was issued to the shareholders on 
Tuesday, and althouzh marked, in red iuk, “ Private, for the use 
of shareholders only,” was published by the local papers on Wed- 
nesday morning. Under those circumstances there can-be no 
further harm done by calling attention to its leading features in 
this place, although I am well aware that the directors most 
strongly object to publicity, owing to the belief that it involves 
them in disputes with the men. The report, then, begins by saying 
that although they only recommend the payment of a dividend of 
74 per cent. per annum, the shareholders will consider it satisfac- 
tory when they take into account the continued and further 
depressed state of the coal, iron, and steel trades which have pre- 
vailed during the whole of the financial year. Notwithstandin, 
the eizht weeks’ strike at the commencement of the year, ase 
consequent loss both to employers and men, the collieries, by 
efficient and economical management, have made a small profit, 
and on any revival of trade will not only afford a sufficient 
and regular supply of fuel for the works, but also a large 
quantity of steam and house coal for sale. The report then 
mentions the fact that no genera! reduction of ironworkers’ wages 
has been obtained since May, 1876. and that the restricted hours 
of skilled labour still operate with disadvantage to this and 
similar concerns. The directors propose to issue £250,000 of 5 per 
cent. preference shares, to be substituted as found desirable for 
the debenture debt of the company. The profit for the year from 
the working of the collieries and works is £55.470 1s. 94., from 
which the directors recommend a dividend of 74 per cent. per 
annum—of which £1 15s. per share was paid as an interim dividend 
in December last. After paying this, £26,572 5s, 3d. are carried 
forward to next year’s account. 

Another genera! meeting of the shareholders of the exceedingly 
unfortunate Cardigan Iron and Steel Company, Limited, was 
held in the Cutlers’ Hall, Sheffield, on Tuesday, Mr Harrop in 
the chair. The liquidator, Mr. Hart, read a long report, detailing 
the course of the winding up proceedings, in which he stated that 
a dividend of £1 15s. per share had been paid, and that there was 
now in the bank to their credit a sum of £1805, which would be 
divided as soon as found desirable. ‘*‘ By the failure of the 
patriotic money clubs,” he said, “‘the gigantic bubble blown in 
connection with the Cardigan works was completely burst.” All 
the vendors, with one exception, had gone into liquidation, but 
that exceptional gentleman was trying to raise the money where- 
with to discharge the Cardigan claims. 

The coal trade has suddenly become exceedingly slack, especially 
in the house coal branch, in which, owing to the very hot weather, 
there is literally nothing doing. There are, nevertheless, several 
disputes with the men at local collieries. At Dronfield Messrs. 
J. L. Hewitt and Son, of Bullclose Colliery, and Mr. W. Bodger, 
have intimated that their men must either accept a drop of six- 
pence per ton or the collieries will be stopped. At the Ryefield 
colliery of the Denby Iron Company some of the men are on strike 
against a reduction of 2s. per week. The strike at the Dodworth 
Silkstone Colliery is now likely to come toanend. There is a fair 
export of steam coal. 

The Parkgate Wagon Company having found it necessary to sell 
their works at Sandiacre, as the only resource for meeting the 
liabilities they have incurred there, have entered into pro- 
posals for disposing of the premises and plant to a new company, 
which is to have a capital of £40 000, of which capital the old Park- 
gate Company will take off £10,000; a further £10,000 is also 
privately subscribed. Williamson Bros., cutlery manufacturers, 
Sheffield, have filed a petition, owing £2500. 








THE NORTH OF ENGLAND. 


(From our own Correspondert.) 

Arter the excitement and apprehension consequent upon the 
strike of miners in Northumberland, and the various reductions of 
wages made in the staple trades of the North of England have 
oe away, a reign of quietude ap to have been inaugurated, 

ighly le to the mercantile and trading community as a 
whole. There is really less to say about trade this week than there 
has been for many weeks past. In almost everything the status 
quo has been maintained, and the outlook for the immediate 
future is one that promises peace and tranquillity, if not the pros- 
perity that has so long been courted and so much required. 

The market held at Middlesbrough this week was very sluggish. 
Business languished even more than usual. There was no change 
reported in prices, although it was generally understood that the 
tendency of things was towards still lower prices. No. 1 i 
about 44s. 6d. to 45s.; No. 3, 41s. 6d. to 42s.; and No. 4 forge, 
40s. 6d. to 41s. per ton, less 1 per cent. There is every likelihood 
that things will remain in this state for some time tocome. Stocks 
are still increasing, although not to any material extent. Mean- 
while the output of pig iron is fully kept up, and I do not hear 
that any more furnaces are to be blown out. 

The sale of the furnaces belonging to the South Durham Iron 
Company, which was to have taken place at the end of the current 
month, has been indefinitely postponed. 

Shipbuilding on the northern rivers remains tolerably active, 
especially on the Tyne, where some very enterprising firms are 
now located. One of these, Messrs. Schlesinger, Davis and 
Company, launched a screw-steamer of 850 tons burden, on Friday 
last ; and one or two other launches have taken place in the district 
during the past few days 

The Tyne Commissioners are now rapidly prosecuting their river 
works, especially the construction of the piers, and the dredging 
above bridge. 

Messrs. Sir W. G. Armstrong and Co., of Elswick, are making 
some additions to their already extensive works. They have just 
received the permission of the Tyne Commissioners to build a river 
wall opposite to their gun-factories. 

The mineral traffic returns of the Nofth-Eastern Railway for tho 
past week exhibit an increase of nearly £2000, as compared with 
the corresponding week of last year. The increase is chiefly in 
coke and limestone. 

The arbitration relative to the wages of the Durham cokemen 
will commence at Newcastle to-morrow morning before Sir James 
F. Stephen, Q.C. It is expected to terminate in one day. The 
matter is not, however, one that is exciting much interest, seeing 
that the men have agreed to abide by the result, and the issue, 
whatever it may be, cannot greatly affect the price of coke, which 
is now about 6d. per ton lower all round than it was in August of 
last year, when the last arbitration took place. 

There are now 16,998 coke ovens built in the county of Durham. 
Of this number 13.663 are at work, and 3335 are idle. 

Now that the Northumberland collieries are all again at work, 
the better demand created by the strike for certain kinds of 
Durham coal has abated, and the trade has reverted to the old 
rates. There is, indeed, quite a superabundance of coals of all 
kinds, especially of h hold and manufacturing ) gpeng Good 
puddling qualities may be bought for 5s. 6d. to r ton, and 
small coal at 2s. 6d. to 3s. per ton. Household s range from 
6s. 6d. to 7s. 9d. at the pits. Gas coals are unchanged in value. 

The North-Eastern Railway Company proposes to remove the 
works hitherto carried on at Bank Top for the repairs of engines, 
to the larger and more central premisesin North-road. The North- 
road works have recently been considerably enlarged, and are now 
capable of executing a much larger quantity of work. Trade, 
however, is still so bad that the works are only in operation five 
days per week. 

The Clevelani miners are very much dissatisfied with the award 
of Sir James Stephen, which virtually took 3s. per week off their 
earnings, anda large number of hands employed at the North 
Skelton Works, principally lads, have struck work. The executive 
of the Miners’ Associaticn have, however, been endeavouring to 
persuade the recalcitrants to resume work, and it is not expected 








that this exhibition of disloyalty will be long maintained or else- 
where followed. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TuE tone of the iron trade has been rather firmer during the 
past week, but comparatively little busi of was 
transacted in the market. ‘arrants have sold somewhat bet! . 
and prices show a slight advance, but makers’ iron has been quiet. 
What has imparted some appearance of strength to the market is 
the fact that the shipments of pig iron for foreign countries are a 
good deal larger i they were a week ago. The imi 
rom the North of England also keep well up in bulk, 
exhibiting a substantial increase almost every week. But 
though there is undoubtedly a large quantity of raw iron 
being consumed in the manufactured iron works, the production 
has somewhat diminished. Two blast furnaces have been 
blown out at Lugar for repairs, and there are now 109 blowing as 
against 116 at the same time last year. About 1000 tons of pigs 
have been placed in Messrs. Connal and Co.’s Glasgow stores in the 
course of the week, the total quantity there being now about 
140,000 tons. 

The warrant market was firm on Friday. Business was dune in 
the forenoon at 53s 9d. fourteen days, and in the afternoon at 
53s. 10d. one month. Transaction were effected on Monday at 
53s. 10$d. cash and 54s. one month. A quiet business was done 
on Tuesday at 54s. cash and 54s. 14d month open There wasa 
fair business done on Wednesday, and to-day (Thursday) the 
market was firm, with a moderate number of transactions at 
54s. 3d. and 54s. 4d. one month open, and 54s. 2d. cash. 

The demand for makers’ iron has been quiet at the following 
rates :—Good marketable brands f.o.b. at Glasgow, per ton, No. 1, 
55s. 6d.; No. 3, 52s.; Gartsherrie, No. 1, 62s. 6d.; No. 3, 55s.; 
Coltness, No. 1, 65s. 6d.; No. 3, 55s.; Summerlee, No. 1, 60s. 6d.; 
No, 3, 54s. 6d.; Langloan, No. 1, 62s 6d.; No. 3, 55s.; Carnbroe, 
No. 1, 57s.; No. 3, 538.; Monkland, No. 1, 55s. 6d.; No. 3, 52s.; 
Clyde, No. 1, 56s.; No. 3, 52s. 6d.; Govan, at Broomielaw, No. 1, 
5ds. 6d.; No. 3, 52s.; Calder, at Port-Dundas, No. 1, 6ls. 6d.; 
No. 3, 53s. 6d.; Glengarnock, at Ardrossan, No. 1, 60s.; No. 3, 
54s. 6d.; Eglinton, No. 1, 55s. 6d.; No. 3, 52s. 6d.; Dalmellington, 
No. 1, 55s 6d.; No. 3, 53s. 6d.; Carron, at Grangemouth, No. 1, 
65s.; No. 3, 64s.; ditto, specially selected, No. 1, 70s.; Shotts, at 
Leith, No. 1, 6ls.; No. 3, 56s.; Kinneil, at Bo'ness, No, 1, 56s, 6d.; 
No. 3, 52s. 6d. 

In the manufactured iron trade, with the exception of that por- 
tion employed in making plates, there is considerable activity, 
taking into account the adverse influences on every side. Founders 
have still on hand a good supply of orders, a large proportion 
of which is for abroad, and pipe-makers are also engaged upon 
heavy foreign contracts, while the prospects of the heme trade in 
their case are by no means backward. Last week’s shipments of 
iron manufactures from the Clyde comprised £13,000 worth of 
machinery, £8000 castings, £18,000 pipes and tubes, £9000 bars, and 
£6000 miscellaneous articles. The exports of pigs amounted to 
10,738 tons as against 7626 in the corresponding week of last year ; 
while the imports at Grangemouth from Middlesbrough were 6898 
compared with 5110 tons. 

In connection with the coal trade in the West of Scotland, con- 
siderable liveliness has been visible at the ports, and large cargoes 
have been despatched, but the home department continues dull. 
The following prices, which exhibit very little change, are for 
households, 7s. 6d. to 9s. 3d. ; steam, 9s. to 103.; splint, 7s. 9d. to 
8s, 3d.; main, 6s. 9d. to 7s, 3d. ; and smithy, 13s. 6d. There has 
been a fair shipping trade in the eastern mining counties. In 
Fife and Clackmannan, where the miners have now been locked- 
out for upwards of three weeks, all requirements are met without 
difficulty. When the stoppage took place, there were heavy 
stocks at most of the collieries, and in many cases considerable 
quantities still remain. Even if these were quite exhausted, it 
would not be difficult to meet the demand from other places. 
Prices are accordingly unchanged. 

A short time ago what is believed to be a valuable find of lead 
ore was made on the shores of the Moray Firth, at Sissie mouth, 
near Elgin. For some time a company of gentlemen belonging to 
Liverpool have been carrying on operations with a view to workin 
the mine. These have been so far successful, and the quantity ani 
quality of the ore quite encouraging. While the workmen were 
engaged excavating the other day for the purpose of laying pipes 

ing the water to the surface, they came upon the walls of a 
se, 12ft. below the ground. The walls were 3ft. thick, about 





to bi 
house, 
40ft. in length, built of undressed stone, and inside there was a 
quantity of lead ore. It is surmised that this may have been a 
store used by some miners of along by-gone time, and the matter 
is being investigated by local antiquarians. 

The lock-out of miners in the counties of Fife and Clackmannan 
continues, and, so far as at present appears, may last for a con- 


siderable time. As yet the masters have not interfered with the 
men’sfoccupancy of their dwelling-houses, though it is not disputed 
that they might have ejected every one of them. About per 
week are required to pay the strike allowance. When the strike 
began the union funds amounted to £14,500, about one half of 
which has already been disbursed, so that in another month at the 
latest the men will have exhausted “ the sinews of war,” with the 
exception of whatever further pittance may be allowed them by 
the National Association. This is not likely to be sufficient to keep 
them and their families from starvation, so that unless some 
arrangement be come to in the interim, the colliers are expected 
to be “starved” back to work in about five or six weeks at the 
longest. Mr. W. Crawford, secretary of the Miners’ National 
Union, in an address just issued, ing for a general levy in sup- 
port of the men locked out, says that arbitration, which the 
masters have declined to accept, is the very corner stone of the 
union, and adds that if by arbitration the w: had been reduced, 
the men would have loyally accepted such a decision, ‘‘ but to lose 
one-tenth of their entire wages at the mere bidding of mine 
owners is too arbitrary and despoti pted by men who 
have the least regard to their individual and collective rights,” 

There is no prospect of an early termination of the lock- 
out on the Clyde. It is believed that among the locked-out 
as well as among those who anticipate being yet discharg-d, 
there are many men who fully appreciate the force of 
the arguments employed in the leading columns of THE 
ENGINEZR two weeks ago; but they will have to submit, at 
least for some time, to the dictation of the miners. Some ship- 
builders have non-union men employed on engagements entered 
into before the lock-out took place, but these are, without excep- 
tion, ironworkers or jo:ners, and they will not be able to complete 
the work without the shipwrights. The Dutch shipwrights are 
working very well in the yard of Messrs. A. and J. Inglis, and I 
hear that one or two other firms are expecting men from Amster- 
dam shortly. In the course of three weeks the Fair Holidays will 
bring a complete cessation of work in Glasgow for ten days or a 
fortnight, and it is improbable any attempt to settle the dispute 
will be made until the holidays are ended, There are thus at 
least five weeks idleness to look forward to, and by that time the 
shipwrights’ strike will have lasted for fourteen, and the lock-out 
for nine weeks. At Greenock a large of men engaged in 
foundries have been paid off because the vessels, for which the 
work was being done, cannot be got ready, and it is expected that 
many more hands will soon have to be discharged. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Rumours of a crisis in the coal trade of South Wales have been 
circulated very industriously of late, The facts of the case are 
these :—Lately, the Aberdare and Plymouth Company, now under 





| 


| 


the chief control of London bankers, gave notice to their men that 
they must acerpt a reduction of 10 per cent. This, after a time, 
was tacitly accepted. At all events, the men continued working, 
after some demur. Now the question has been raised, = the 
Aberdare and Plymouth Company should have gone diametrically 
in the face of the South Wales Association of owners, whose 
mutual agreement, in which Mr, Fothergill had taken part, was 
that no change of wages should take place except in concert, and 
then only after six months’ notice. It is maintained by the advo- 
cates of the association, that by carrying out a reduction of 10 per 
cent., the Aberdare and Plymouth Company have gained an 
undue advantage, and ~— agg would be ree 
in supporting the men onging to the company y 
came 2 yy strike to resist the reduction, On the other 
hand, it is contended that the London bankers do not re 
sent Mr. Fothergill, who had _— the agreement. 

rightly represent the creditors, and their object is to carry out the 
concern at the least possible loss, gain being out of the question, 
This is how the difficulty now stunds. Any day the men may 
come out on strike, aud it is equally likely that if they do the 
collieries may be as hopelessly closed as are the ironworks, 

Very little advantage appears to have been gained by the Welsh 
coalowners through the strike in the North, but I note that during 
last week some fine vessels came into Cardiff port, which may have 
been diverted from the Tyne. One of these, the Naples, has a 
carrying power of 4000 tons. 

The quantity of coal sent last week from the whole of the ports 
was unusually large—in fact, coming vp to 131,184 tons. Out of 
this quantity, Cardiff alone sent nearly 104,000 tons, and at the 
present moment there is such a rush on that I imagine the ex- 
ports from Cardiff will this week exceed those of any previous 
week. Part of this is due to the uneasy condition of thingsin the 
coal trade suggesting to buyers the possibility of a rupture and the 
necessity of laying in stock. The export of iron last week was 
equally good, the total amounting to 9862 tons, a er quantity 
than has been sent for many months past. Out of aed 
. large portion went to Canada, India, Gothenburg, and Soder- 

amm. 

The iron trade, notwithstanding this large export, which means 
simply clearing off accumulations, is in a de state, and no 
briskness is observable in any department. ith respect to bars 
and plates little is doing; Spain takes a small quantity of bars and 
Holland a few consignments of steel iron. 

The French are beginning, it is thought, to pay special attention 
to the tin plate trade, and as they now figure amongst the best 
customers we have, their present course is one that must be 
regarded with the greatest gravity by tin plate manufacturers. 
Several cargoes of black plate, I have been informed, have already 
— sent to Franee, the intention being to complete the processes 
there. 

The clearest proof of the bad character of the iron trade is 
afforded by the books of one of the leading companies, which 
show that they have actually completed orders that are only to 
be delivered in 1878. 

I hear ominous rumours from Landore, where, even with the 
late reduction, the trade does not seem to be ied on with any 

rofit, and it is not at all unlikely but that another reduction is 
coming. Ironmasters must have some small margin of profit, 
otherwise it would be better to close the works. 

There was quite a rush at the Cardiff Docks last week, and such 
was the demand for coal that cases of demurrage are 
numerous. 

The strike in the Agmore Valley still continues, and there is so 
strong an opinion prevailing amongst the colliers generally that 
the men are justified in remaining out on strike, that a movement 
is on foot to subscribe to their relief, each collier giving 6d. per 
week and each boy 3d. The Tredegar Colliery, one of the large 
possessions of the Powell Duffryn, has taken the initiative in the 
movement. 

I am glad to note that a better condition of things exists in the 
— Valley, and the colliers have been at work much more 
regularly, 

A discussion is continued in the local press about the values of 
the Hirwain coals which are said to be used at Swansea 
adulterate the best coals with. Against this Hirwain coalowners 
are contending that the mass of their coals go elsewhere, and that 
the reflection in the quality of the Hirwain coals is not justified. 
The Graig seam of coal is well known to be good, and is much 
appreciated on the Great Western line, 

ntimation has been given to the colliers in the Forest of Dean 
employed by Mr. Crawshay, that work can be resumed at the old 
rates. 

In the prosecution of the manager df the Wi Colliery, 
near Swansea, for an infringement of the Mines Regulation 
the men have taken up his cause and intend to defend him. 

The Lower Tir Whilkins, an important colliery, has been 
it is feared, by an irruption from a river. The stroke of ig | 
gear has been extended from four and a-half to six and a-half, 
the water is still gaining, and 150 colliers are out of employment. 








Sour Kxnsinetoy Musrum.—Visitors during the week ending 
June 16th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8828; mercantile marine, building 
materials, and other collections, 1378. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 6 p.m., Museum, 
2316; mercantile marine, building materials, and other collections, 
123. Total, 12,645. Average of corresponding week in former 
ears, 17,560. Total from the opening of the Museum, 16,371,354, 
atent-otlice Museum, 2778. otal, from the opening of the 
Museum, free daily, May 12th, 1858, 3,717,064, 
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COAL AND WATER BELOW LONDON. 


A.utHouGH some of the speculative interest which has 
attached to the deep boring recently proceeding at the 
brewery of Messrs. Meux has passed away, certainty has 
now replaced speculation, and all engineers and geologists 
will know how to value the information which the results 
of this boring have furnished. From an economical point 
of view the results have disappointed the hopes of many, 
but scientifically it will probably be considered that the 
knowledge obtained is of very great value, though the 
large stores of water which it was anticipated would be 
found in the lower cretaceous formations are proved to have 
no existence... Had these lower formations proved to 
occupy the positions assigned to them on good geological | 

unds, it is most probable that large supplies would | 
om been found, but the teaching of the practical inquiry | 
by the boring tool once mere proves that geological predic- | 
tion is somewhat dangerous when it refers to the nature | 
and conditions of strata at any considerable distances from | 
their outcrop, or when the evidence is of a negative cha- | 
racter. The chalk beds have been bored into at so many | 
places within a circle of a few miles radius round London, | 





that sufficient information has been obtained to allow of a | but a comparatively short depth below the gault, may be | 
very near approximation 10 a correct estimate of their | considered of a positive character: and this, taken with | 
thickness at almost any given place; but this sort of | the evidence afforded in two if not more instances in the | 
information does not exist with reference to the forma- North of France, sufficiently confirms the supposition, | 


the strata, the water from the lower greensand would pro- 
a rise from about 120ft. to 122ft. above the level of 
the Thames at London. A fault has now been discovered, 
and the result is that although water has been tapped in 
the lower greensand at Messra. Meux’s boring, it is not 
under sufficient head to bring it anywhere near the surface, 
and it is the intention of the owners to sink a pump toa 
i o of about 120ft. to raise the water, which their engineer 
believes will be found ample in quantity to meet all their 
requirements, The supply afforded by their boring lends 
support to the suggestion that the lower greensand basin 
is divided by the ridge referred to, and suggests the pro- 
bability that even yet a very considerable supply might 
be obtained from wells sunk a few miles north of Lonuon, 
water aaieg been obtained, below the gault, at Loughton 
station, on the Great Eastern Railway, eleven miles north 
of London. This well furnishes 25 gallons per minute to 
within 50ft. of surface. It is also possible that a deep 
boring at some distance south of the metropolis would 
yield a considerable supply; but a consideration of the 
probable conditions of the underlying strata renders success 
less hopeful than to the northwarJ. The evidence obtained 
at Messrs. Meux’s of the existence of the older rocks at 


water to the Londor _ sin, is about 230 square miles ; and 
allowing for probable disturbances in the strata, and for 
the very probable disadvantageous conditions appertaining 
to the southern basin, it may be assumed that a little less 
than half the above, or 100 square miles, is available at 
some distance north of the Thames valley ridge, and per- 
haps not more than about 85 square miles for the supply of 
the basin south of it. The annual rainfall over the area 
under consideration may be taken as 251n.; and consider- 
ing the generally porous character of the lower greensand 
formations, and judging by numerous experiments and 
observations made during the last few years by different 
engineers and geologists, it is probable that at least 15in. 
of this is absorbed, and that absorption would continue at 
that rate if the water was drawn off by deep wells. In 
order, however, to be within the lowest probable minimum .- 
absorption, and, further, to allow for the greater density of 
the deep-seated parts of the strata, 10in. per annum may 
be taken as the probable absorption. This would give 
63,620 cubic feet per day per square mile, or for the whole 
of the assumed northern basin, about 39,700,000 gallons per 
twenty-four hours. There are, of course, many physical con- 
ditions which would govern the quantity of this water that 
could be obtained by artesian wells. Capillarity and friction 
would modify the rate of flow, springs would reduce the 
availablesupply,and other conditions also, besides those that 
might be pecuiiar to the position of any well; bat without 





tion below the chalk, scarcely anything being known of a/ hitherto not satisfactorily settled, that similar formations | entering further into the question, it certainly seems pro- 


positive character as to what 
may prove to be the thick- 
nesses of the nature of the 
strata beneath the gault. 
The chalk has proved to be 
of great uniformity, its thick- 
nesses in and near London 
being found in four recent 
and important instances to 
be within a very few feet of 
that long since estimated by 
Professor Prestwich after 
extended investigation of all 
that was known down to 
1851 of the principal wells 
and the geological structure 
of the water-bearing strata 
within considerable distances 
of London. The gault has 
also proved to conform very 
pis with the thickness 
assigned to it, but below 
this t irregularity has 
been found to exist,as proved 
particularly by the Cross- 
ness, Kentish Town, and 
Messrs. Meux’s borings. Iu 
the last mentioned some 
evidence of the mottled 
lower red sandstone of the 
mesozoic formation was 
found, but only compara- 
tively few feet intervened 
between the 130 feet of 
lower greensand strata bored 
through, and the Devonian 
formation of the palzozoic 
series. Thus the larger part 
of the whole of the mesozoic 
formations, including all the 
oolites and the upper trias, 
are proved absent under 
London. On the other hand, 
the sub-wealden boring, 
situated at a less distance 
from the southern outcrop 
of the lower greensand for- 
mation than London is from 
the Reigate, Sevenoaks, 
and Maidstone outcrop, has 
penetrated a depth of 1900ft. 
without coming upon any- 
thing of a palozoic cha- 
racter, the boring ending 
in the Oxford clay, the lowest stratum, of the middle 
oolite, after passing through a full thickness of Kimme- 
ridge clay and other strata in their generally defined geolo- 
gical order. At Harwich, again, a deep boring made 
twenty years since, passed through about 76ft. of 
recent material and the London clay, about 820ft. of chalk, 
22ft. of upper nsand, and 39ft. of gault, after which a 
dark slaty rock, or shale, was bored to a depth of 44ft., 
the latter material being, it is believed, of a paleozoic 
character, thus closely following the gault. Across the 
Channel, also, a well, began in 1842, and afterwards car- 
ried to a depth of 1150ft., entered the shales and sand- 
stones of the coal measures at a depth of only about 130ft. 
below the chalk. 

These facts tend to the conciusion that the primary forma- 
tions have been subject to considerable disturbance, pro- 
bably nearly following the lines suggested by Professor 
Prestwich long ago, and that these elevated portions of the 
palozoic rocks were left, while the softer portions of the 
coal measures were carried away by the denuding agents 
which prepared the bed for the cretaceous formations. In 
the absence of further knowledge on the extent of this 
unexpected ridge of primary rocks, it is impossible to arrive 
at any conclusions as to how far its existence may affect the 
effective superficial area, as regards a water supply for 
London, of the lower greensand formations. It is not 
impossible, however, that it may very largely reduce it, by 
forming, to a certain extent, two basins instead of what 
was considered to be a single one lying between the 
Rei outcrop on the south and = on the 
north of London,the metropolis being probably placed over 
the ridge which separates the two basins. In his work on 
“The ater-Bearing Strata of the Country around Lon- 





don,” Professor Prestwich arrived at the conclusion that, 
provided no fault intervened to break the continuity of 
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bable in the highest degree 
that several million gallons of 
good water might be obtained 
from the lower greensand 
either a few miles north or 
south of London by means 
of artesiah wells fortunately 
placed ;—we say fortunately 
placed, because though we 
believe that this water would 
be obtained, it is yet possible 
that one or more borings 
would be necessary to find 
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LEUPOLD’S DONKEY PUMP.—(For description see page 451.) 


were really struck at Kentish-town and at Harwich. These 
facts also lend most satisfactory support to the conclusionz 
arrived at by Mr. Godwin Austen in his paper “On the 
Probable Extension of the Coal beneath the South-Eastern 
Part of England,” read before the Geological Society of Lon- 
don in 1855, After a careful examination of the known geo- 
logical structure in the south of England, and also of that of 
the north of France, he found sufficient evidence to warrant 
the conclusion that an old ridge of paleeozoic rocks under- 
lies the Thames valley ; and, further, that this was only 
covered by the upper cretaceous formations. It may then 
be fairly taken as sufficiently proved that such a ridge does 
run in the direction above given, and the estimates hitherto 
made will therefore be greatly affected, and probably must 
be reduced by at least one-half. It must be remembered 
that the lower greensand is so situated between impervi- 
ous strata, that except by faults it cannot lose the infiltrated 
water; and it may be presumed that the nearness of the 
approximations to the actual thickness of the chalk, which 
were based principally on outcrop examinations, lend some 
reason to think that except near the Thames valley ridge 
of old rocks, the estimated thickness of the lower green- 
sand may be roughly approximate. Professor Prestwich’s 
estimate of the thickness of the chalk uader London was 
650ft., and the actual thickness revealed by the four deep 
borings referred to ranges between 645ft. to 653ft., or so near 
that estimated, as to make it allowable to consider the esti- 
mate correct. Making due allowance for the less satisfac- 
tory data upon which the thickness of the lower greensand 
formations was arrived at, Prestwich gave 367ft. as its pro- 
bable average thickness ; and assuming this to be approxi- 
mately correct, there are still water-bearing basins of large 
area, and of large capacity, at no great distance from the 
metropolis. It has been shown that the effective super- 
ficial area of the lower greensand, as regards supply of 


N 
SS SSSI SSE 


out the most advantageous 
positions for such wells. 
Messrs. Meux’s boring is un- 
fortunately placed, though 
some water has been obtained, 
but from borings a few miles 
from this an excellent supply 
may yet be obtained, though 
it may not reach the quan 
tity—30 to 40 million gallons 
per day — or to the height 
above the river -— 120ft. — 
estimated by Professor Prest- 
wich without the knowledge 
that recent borings has given 
us. lt must be remarked, 
however, that the average 
height of the lower greensand 
outcrop being 210ft. above 
the river, there is nothing very 
improbable even now in Pro- 
fessor Prestwich’s estimate. 

With reference to the ques- 
tion of the possibility that 
the coal formations extend 
along the south and south- 
east of England, it cannot be 
said that the recent borings 
have either proved or dis- 
proved anything. Coal has 
been found, and is worked 
in France and in Belgium at 
comparatively small depths 
below the chalk. In London 
and at Harwich the bed upon 
which the coal formations 
should rest has been struck 
at but a short distance 
below the gault at from 
1000ft. to 1300ft. below the 
surface. At Scarle, in Lin- 
|colnshire, a boring 2030ft. deep has ended 130ft. 
|} in the carboniferous strata. Coal has not really been 
found, but Professor Hull considers it important that 
the boring, now stopped for want of funds, should be 
| continued until something definite has been ascertained. 

On the other hand, the sub-wealden boring has ended in 
the Oxford clay at a depth of 1900ft. Though there is 
| much in favour of the Lincolnshire boring, we are inclined 
to concur with those who entertain the belief that the 
coal formations in the south of England have been carried 
away previous to the deposition of the cretaceous and 
eocene formations. 

The following gives, in a concise form, the thicknesses 
of the principal formations passed through in the five deep 
borings referred to, which have penetrated to the lower 
greensand :— 
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Feet. _ Feet. | Feet. | Feet. | Feet. 
Tertiary aud London clay .. 76 236 — 243 159 
Lower London tertiaries _ 88°5 143°5 _- _ 
Chalk and Chalk marl .. 822 644 646°5 648°5 6f3 
Upper greensand .. . 22 13°75 12 37- 28 
a eer ee 39 130 148 132°5 160 
Lower greensand formatiuns | — — _ _ 130 
Beds of doubtfulage .. _ 188°5 _ *31°5 _ 
Carboniferous .. : 44 - |j- om - 
Devonian .. — | —_ 40 
Total 1003 1302 | 950 | 1092°5/ 1170 





In this table the chalk, lower chalk, and chalk marl are 

given collectively; the latter, in most cases, forms but a 

small proportion of the depths given. eee 
* This consists of pebbles and loose material—principally gault} 
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PRACTICAL PAPERS ON LOCOMOTIVE DRIVING. 
By Micuast Reyrxotns, London and Brighton Railway. 
No. III. 

lt is evident that something besides a knowledge of locomo- 
tive driving and firing is required to produce a good railway- 
man. To run swift trains with safety and to time, three things 
musi be thoroughly combined in the experience of the engine- 
man, viz., knowledge of the signals, knowledge of the gradients 
or ruad, and knowledge of the traffic. The greater part of every 
driver’s time upon the foot-plate is occupied in attending to the 
signals, and until he is familiar with their relative position to 
the gradients, junctions, and stations over and through which he 
has to run, he cannot approach them voluntarily and at sufficient 
speed to suit “ Bradshaw.” To run with confidence, the weather 
must in all instances be included in our calculation. Some 
signals, owing to their position, cannot be sighted well until 
close to them; but in numerous instances they can be seen 
across the country, and while one engimeman is running 
timidly on to the signal, another takes it into his eye several 
miles off, and acts accordingly. It is not only necessary to 
know the gradients and their lengths in order to run well, 
but no man can be a first-class driver who does not work his 
engine in accordance with their variations, and with the screw- 
reversing gear this can be carried out to perfection, and is 
carried out by our best drivers. Where the influence of gravity 
is in favour of the train, the boiler should reap the full benefit 
of the circumstance, as when the case is vice versdé the boiler 
has to be liberal in its supply of steam. Undoubtedly he is 
not farfrom the top of the premium list who treats his engine 
as a kind master treats his donkey. How frequently do we 
see a locomotive which has been “ wallopped ” up hill and down, 
revenge itself on its driver by failing him in his worst need. 

Knowledge of the engine, signals, and gradients are worthy of 
every attention, but without a thorough acquaintance with the 
traffic, and with what is going on both up and down the line, 
driving is neither safe nor perfect. A few years ago a goods 
train, with two engines attached, was proceeding south at mid- 
night; after it had passed the driver of a fast express, going 
north, a thought struck him that for two engines the roll or 
sound of the train going by him was unusually short. He 
stepped over to the fireman's side of the foot-plate to see if 
there were tail lights on the last vehicle of the train, but owing 
to the curve and speed he could not see; he, however, 
knowing what goods they were, shut off steam and gave 
instructions for the tender brake to be screwed on. “It 
strikes me,” said he, “that the whole train is not there, mate.” 
They ran for two or three miles cautiously, when they saw in 
the distance a red light waved violently, they pulled up at once, 
easily, when they found the red light belonged to the rearguard 
of the goods train, and as he held his bull’s-eye light full in 
their face, he informed them that a waggon-axle belonging to 
his train had broken and thrown ten trucks across their road. 
The guard got on to the step of the engine, which was moved 
close up te the scene, when both driver and fireman saw suffi- 


cient to convince them that something else beside driving and } 


firing makes good railway men. The perils attending locomotive 
driving, and the nature of locomotive machinery, demand that a 
first-class driver should have power over circumstauces and the 


machinery ; aud it would be easy to preve that, acting with promp- 


titude and self-possession, many a driver, by giving two whistles 


instead of one, or one instead of two, has averted what must | 
have been a bad collision; and with regard to the motion, what- | 
ever a driver knows about it, from circumstances over which he | 
has no control, he will some time or other have to put it to a| 


practical test, probably rather sooner than may be pleasant. 
What is thought, in tuo many insta by young drivers, to be a 
matter of so many hundred miles, is simply the product of 
mental industry and an exertion of mind. 
great soldier of antiquity, that whenever in his travels he came to 
a place that happened, to his mind, to have all the points which 
constitute a difficult position either to hold or storm, he would, 


neces 
nces 


a 


with his stick, sketch upon the ground, and show his friend the | 
positions in which he would camp his soldiers, place them in the | 


hour of battle, and, providing he had to beat a retreat, he would 
explain the best possible way to do it with the least loss to his 
army. Th 
soldier but wat he had already planned in his own mind before. 
Now it is this kind of forethought that distinguishes one driver 
from another, and no man can become a successful locomotive 
driver and good railway man upon any other terms. 


the side of the engine and think what would be best to be done 
if so-and-so broke asunder; and such self-examination may 
extend to everything affecting the running. It is impossible to 
say shen, where, or how an eugive may fail, but he will be an 
extraordiuary man who never breaks down, and who meets with 
no misfortune through others’ neglect. Every engine failure is 
the result of one of two things: it is either a deviation from 
what the builder intended, or it is a deviation from perfect 
enginemanship, and we cannot tell what the deviation—the 


sumething wrong—is, until we know what the thing deviated | 


from—the prior something right—was. 

The only point now which I will briefly notice, is the finish of 
a trip, which not unfrequeutly, as regards coal-saving, elevates 
a driver to the top of the premium list, or it consigns him to the 
Black List. From the start the fire requires to be kept up round 
after round of firing, six shovelsful at each round, until expe- 
rience cries, “ Hold.” This may happen sixty miles from the ter- 
minu-, or it may be only thirty miles—that depends upon the 
load, weather, and gradient; but to insure certain advantages, 
the trip shoul be concluded with a fire allowed to burn down 
to the bars from, say, the fire-hole door, which means a full box 
of fire. Befure, however, arriving at this stage of the trip, the 
last few rounds of fire should consist of the “ small,” which should 
be set aside during the first half of the trip, and with good judg- 
ment used gradually in the two back corners. When the fire 
can be worked down from the full—and it is simply a matter 
for a fireman to do with a little practice—it has a marked effect 
upon the consumption per mile, independent of what is effected 
through the links. I have for some years carefully observed 
what things constitute the difference between driver and driver, 
and I have noticed, among many other things, that the running 
in with a low fire plays a significant part. Two or three cwt. of 
‘oal in a large lecomotive tire-box leoks small, and is probably 
by some thought not worth the trouble of saving, but 3 cwt. 
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per day for, say, twenty-four days, are 3 tons 12 cwt per 
month. Now, not unfrequently engines are run into 
the shed with more fire than what brought them the last 
fifteen or twenty miles, even by men who take every precaution 
on the road to economise fuel. What does this teach? That 
the fireman is not sufficiently impressed with the importance of 
contributing his share towards saving fuel, or that he is not pro- 
perly under the control of the driver, but is allowed to exercise a 
judgment not matured by experience. One advantage to be 


gained by a fire being allowed to gradually burn down cannut be 
vverlooked without neglecting a point worthy of every attention. 


It is related of aj} 


erefore, it is recorded, nothing ever happened to this | 


It is, | 
therefore, one out of mauy important performances, to stand by ! 


Suppose at fifty miles away from home the fire is put on for the 
last time, by the time the engine approaches the thirty-fifth mile 
post there will be scarcely any smoke left in the coals; what 
remains is pure carbon, and the fuel being free from smoke, the 
coating of the tubes with soot no longer goes on, but every 
facility is then afforded for the fuel uniting chemically with the 
oxygen of the air, the result of such union being carbonic acid 
gas, which, under the influence of a strong blast, is capable of 
conducting a searching heat to the tubes, and on its passage 
through them it removes every particle of unburnt carbon or 
soot with which it comes in contact—really and practically 
cleaning them. Hence the superabundance of steam as the fire 
burns down, making, what is demonstated in every-day practice, 
more steam with a foot of fire than what was being done when the 
same fire-box had double the quantity of coal in it. I remember 
when firing one of the fastest and most important trains in the 
world, having for the first time an engine that refused to steam 
nicely,and was only made to keeptimethrough mental and manual 
strategy throughout the up trip, but before it was completed the 
tubes were subjected to the process already mentioned, and not- 
withstanding right up to the finish she was particularly shy of 
steam. Considerable speculation went on as to how she would 
steam on the down trip of 160 miles with one stop. After looking 
at the tubes it was evident from their appearance sweeping them 
was unnecessary, and it was decided to trust to a proper fire 
made up in good time, and properly warmed through before 
joining the train ; the result was simply superb, and since then 
I have repeated the operation many times and found it very 
efficient. When the fire burns away quickly, and more is required 
to run the train home, more should be added before the fire gets 
too low. The practice of breaking up the clinker is not a good 
one, as it allows what fire there is to fall through the bars, and 
itadmits too much cold air into the tubes, there not being suffi- 
cient heat in the box to perform two operations at the one time— 
that is, to heat the air to the boiler temperature, and at the same 
time to keep the pressure of the steam up. The clinker is best 
cracked in the centre, and then let alone when the oxygen of the 
air will burn or destroy it more gradually. 

A good deal of an engine steaming nicely frequently depends 
upon how the boiler is supplied with water; to assist in keeping 
the boiler at an even temperature the supply should be just 
sufficient to keep the water at one place in the glass. There are 
times when the feed must be taken off in order to allow the 
boiler to make sufficient steam to ascend the inclines, but for 
economical working and for keeping the boiler full of steam, 
there is nothing better than keeping the water up in the glass, 
just where the engine carries it best, by regulating the supply 
to the demand; but when running in, this rule is no longer 
binding. As the steam blows off by the fire cleaning the tubes, 
water should be got into the boiler as high as it will carry it 
without priming, as before the terminus is reached it will, 
probably, be found useful and prevent any more fire being put 
| on—a full boiler of water and steam, ten minutes before closing 
| the regulator, with a mere handful of fire left, are as necessary to 
} economical working as anything which can be mentioned. 
Before shutting the regulator, either at a station or when 
finishing, the blower should be put on a second or two so that 
the jet of steam can have time to get the smoke under—and not 
| put on full after the regulator is shut—when it has done this it 
should be eased until it is scarcely audible. The cylinders and 
; valves require lubricating on running in; and on long runs, 





| on being checked by signals on approaching a junction the 
syphons should be opened, especially if the water in the boiler 
is dirty. 


There is a vast difference among drivers with regard to shutting 
the regulator for stopping at the same station. No rule can be 
| laid down for this. Some men will close it half a mile farther 
off than others; but as the momentum of the train represents so 
much stored up energy put into it by what went into the fire-box, 
so the driver must see that he gets it all returned to him by 
| shutting off steam in time to allow that power to spend itself in 
taking the train into thestation. Sometimes part of this energy 
is in the driving-wheel. A 7ft. wheel engine—speed and weight 
of train being the same—will carry a train after the regulator is 
shut farther than a 6ft. wheel would, and a first-class engiueman 
takes this into his calculations. It is decidedly not economical, 
| when the speed will allow it, to waste in brake friction so many 
| foot-tons of valuable power, which represents a certain weight of 
coal. After the engine stops on the termination of its trip, it is 
a good rule to examine it there and then; for after standing in 
the station some time, blocked in, when inspected in the shed 
anything which was hot will there appear with the chill off. Some 
companies wisely put in engine-pits at their principal stations, 
by which they avoid risk and accidents to machinery. In 
the shed, before the engiue is put into the hands of the 
turner to be put away, it is examined thoroughly, which 
includes testing the valves and pistons. To perform this latter 
part of an engineer's duties, I think the best plan—for there are 
others—is to set the engine in such a position as to bring both 
little ends exactly opposite each other, and as near the motion 
plate as it is possible to get them. With the engine in this posi- 
tion one big end will be above the axle and the other below, 
and they will both be the same distance from the fire-box. If it 
is a right-hand crank axle, the right-hand big end will stand 
above the shaft, and with the reversing lever in forward gear 
steam on will test the right-hand cylinder piston-rings; with the 
reversing lever in back gear, steam on will test the left-hand 
cylinder piston; and with the reversing lever in the centre, that 
will test the valves. When it is a left-hand crank axle, the left- 
hand big end stands above the shaft instead of the right-hand one, 
and the lever full over will test the left cylinder, and when right 
back, the right cylinder. The smoke-box should be examined with 
alittle steam on to test the steam pipe joints and tallow pipe ; the 
| blower should be put on, and tubes inspected ; the ashes, when 
closely watched day after day, will surely and with certainty 
| show the gradual wear of the motion ; the ashes as they lie thick 
| in one place and thin in another, simply represent the vacuum 
| wave of the blast, and show the position of the blast pipe in 
| relation to the chimney ; if the ashes are even, the blast pipe is 
ruly concentric with the chimney, if they are not the blast pipe 
is out. 


in men’s experience, and but little in books ; but I think among 
enginemen as with other men, while opinions and abilities ditfer 
very much, it is invariably found that a first-class driver is a man 
of taste, and—which is inseparably connected with that cardinal 
quality of the mind—he is also a man of sound judgment. 








PNEUMATIC CLOCK. 

THE pneumatic clock, illustrated at page 448, is the inven- 
tion of Herr Ingenieur A. C. Mayrhofer. The principle of 
this invention may be briefly described as follows :—It consists 
in working and controlling a large number of dials, whose 
wheelwork is of the simplest construction, by means of one 








Things appertaining to the foot-plate generally find their place | 


central, accurate, and ager clock, which the inventor terms 
his “normal Uhr.” e said normal Uhr can be itself, when 
desired, subject to daily correction from an astronomical 
observatory, by means of electricity. At intervals of time 
of one minute or two, to either of which the apparatus can be 
set, the normal Uhr opens and closes the communication between 
the air reservoir and the floats of the various dials, by means 
of a three-way cock, R, Fig. 1, or slide valve, both means 
being found to give good results, The compressed air on being 
thus admitted presses with equal force, and practically at the 
same moment in all the mains and branches with which the 
reservoir is in connection, and causes the floats in the mercury 
tubes—see N, Fig. 5—to rise. Each float carries with it the 
movable arm 0, whose centre is coincident with that of the 
ratchet wheel Q. ‘To this moving arm is attached the adjustable 
pawl P, with weight C, the pawl being so attached that it shall 
engage either one or two teeth of the wheel at every stroke, 
according to whether the air is admitted every minute or two 
minutes. The ratchet wheel having moved forward, the fixed 
pawl R prevents its return ; the ratchet wheel has sixty teeth, 
and the minute hand of the dial is attached direct to its arbor, 
the hour hand being driven from a pinion on the same arbor, 
by the arrangement known to clock makers as the “dial 
work.”’ 

From the above it will be seen that each dial shows the time 
indicated by the normal Uhr, by the following simple mechanism, 
i.e., the float, concentric lever with pawls, ratchet wheel, two 
ordinary wheels, and two pinions, which four latter form the dial 
work ; and in the case of a turret clock four dials can be worked 
from one and the same float and ratchet wheel. It is evident 
from the above that the actual application of pneumatics to 
horology is simplicity itself, and it is merely the normal Uhr, 
with the air compressing, reducing, and regulating apparatus as 
designed by Herr Mayrhofer, which seems rather unnecessarily 
complicated. The following is an outline of its construction :— 
The air is compressed to about two atmospheres by means of a 
double-acting pump, driven by a Lenoir gas engine, and is deli- 
vered into a cylindrical reservoir of boiler plate, 10ft. high by 
4ft. diameter, from which reservoir it is led off by an in-pipe 
through the reducing valve G, Fig. 3, passing on through the 
outlet pipe H, to the remainder of the <pparatus, The action of 
the reducing valve is as follows:—The piston valve E is sup- 
ported by the float D on the surface of the mercury ; the height 
of the mercury itself depends on the pressure in the working 
reservoir, in which a pressure of about one-half an atmosphere 
should exist. The instrument having been correctly adjusted, it 
is evident that if that pressure is exceeded the mercury will rise 
in the lower part of the reducing apparatus, carrying with it the 
float and valve, which will prevent the passage of more high- 
pressure air, until the preasure in the working reservoir bas again 
fallen. The glass tube K forms a simple pressure gauge. The 
working reservoir is of the same dimensions as the high-pressure 
reservoir, with the exception that it need not be made of such 
strong plate. 

On leaving the working reservoir the air passes through the 
drying chamber, Fig. 4, which contains quick lime; the lime 
absorbs any water that may be in suspension in the air, and so 
prevents the deposit of water in the mains or branches, which 
would of course be fatal to accurate time. From the drying 
chamber the air is led to the three-way cock R, by the tube J, 
Figs. 1 and 2, which cock is turned at intervals, as before said, 
by mechanism somewhat similar to the English striking work of 
clocks, and by a simple arrangement of cam, not shown in the 
drawings, the cock will be turned every half minute or every 
minute ; it will be seen that the cock moves once for each 
admission of air to the mains, and once for each emission ; it 
remains open in the first case about fifteen seconds, allowing 
ample time for all the floats with which the mains are connected 
to rise ; the crank which opens the cock remains on its outer 
| centre in the one case, and on its inner centre in the other case. 
The means of driving the clock will be best understood by 
referring to Figs. 1, 2, and 6; the weight M1 drives the going 
part of the clock, the weight M2 drives the control port; both 
weights are supported by the opposite bights of an endless 
pitch chain, whose course is easily traced round the sprocket 
wheels A C F and V, round the four fixed idle pulleys in 
the clock frame, and round the four moving idle pulleys 
ZZZZon the four weights, of which the two smaller serve 
merely to keep the chain tight. By means of the two levers 
W and WI attached to pistons of different diameter, W1 
having three times the area of W, the ratchet wheels are 
turned through a portion of a revolution at every admis- 
sion of air to the mains, with which the under sides 
of the pistons are in connection. The ratchet wheels carry 
with them the sprosket wheels F and V, and so wind the clock. 
The small piston and lever W wind direct by the up stroke, 
whereas the large piston and long lever wind by the interven- 
tion of gearing on the down s‘roke by means of a heavy weight 
attached to theend of the lever. The raticof the aforesaid gear- 
ing being such, that though lever W1 is considerably longer 
than W, still the circumferences of the two sprocket wheels on 
axles T and V, move through equal arcs in the same period of 
time, and thus the normal lengths of the bights of the chain 
remain constant, and the clock continues to go on so long as 
there exists any pressure in the working reservoir. It is obvious 
that any number of dials up to sume thousands can be worked 
from the same normal Uhr, as the expenditure of air is extremely 
trifling. It is also equally clear that all the hands of these dials 
will move forward at practically the same moment, and for those 
towns in which the pneumatic post already exists the apparatus 
is capable of exceptionally cheap application, as an arrangement 
can be made—and is now under consideration in Vienna—to 
supply compressed air to the clock from the postal reservoir, by 
which means the cost of erecting special air-compressing 
machinery is avoided. 

Pneumatic-driven striking dials are also being made, in which 
the going part resembles Fig. 5, the spring which drives the 
striking part being wound at every admission of air by the same 
piston which drives the going part—on the same principle as 
that already explained. A snail on the hour-hand arbor regu- 
lates the number of strokes, according to the English striking 
| method. Such a dial is really a curiosity, as from the fact of the 
spring being so constantly wound, very little wheel-work is visi- 
ble, and a 10 1b, weight bell is well struck by mechanism which 
seems too light for ove of one-fourth the size. 

The street mains consist of lead pipe lin. in internal diameter, 
which is large enough to work several hundred dials, Bricks of 
a U section are made to enclose the piping, and to protect it 
from road pressure and mice, About ten clock dials are now 
eonnected to the normal Uhr in Vienna, and arrangements are 
rapidly being made to connect a much larger number, and to 
erect a large number of dials in the Ring-Strasse, The inven- 
tion has stood a test of about four months in Vienna, and has 
given great satisfaction. . 

One point worthy of notice with reference to the arrangement 
here described is that the instruments and dials will work with 
a greatly varying pressure of air, 5lb, per inch being sufficient, 
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while 15 1b. are not too much, and the object of the reducing 
valve—before described—is to permit the gas engine or othe: 
motor to remain at rest, if necessary, for twelve hours, without 
affecting the going of the clock, as it will be observed the speed 
of the hands on the dials is entirely independent of variations in 
pressure. The apparatus is being introduced in Paris, and will 
shortly be erected there. 








ROPE DRIVING GEAR. 


Tur use of ropes for driving mill shafts by means of grooved 
pulleys is now very common, more especially on the Continent; 
but it is also meeting with much favour in Scotland and in the 
North of England, where its use is rapidly extending in loom 
and other mills. The usual practice, however, has been to drive 
the numerous shafts in a loom by means of one or more lay shafts 
driven by ropes from the engine, the mill shafts receiving motion 
from the lay shafts by means of a pair of bevel wheels to each. 
To obviate the necessity for these lay shafts and the numerous 
pairs of bevel wheels, Mr. J. H. Smith, of Broad-lane Mills, 
Bradford, has designed the arrangement which we illustrate on 
page 444, as carried out by Messrs, Pollit and Wigzell, of Sowerby 
Bridge, at Mr. Smith’s mills, The arrangement has now been 
in operation for several months with entire satisfaction, and is 
one which presents the advantages of simplicity, economy in 
cost and in power required, and is more quiet than tooth gearing. 
It will be seen by the illustration that the arrangement consists 
mainly in driving each alternate mill shaft by a separate rope 
direct from the engine fly-wheel, the intermediate shafts being 
driven by ropes from these, and the alternate shafts being pro- 
vided with single and double-grooved pulleys. There are 336 
looms in the mill in which this arrangement is adopted, driven 
by one of Measrs. Pollit and Wigzell’s compound condensing 
engines, the high and low-pressure cylinders being respectively 
13in, and 24in. in diameter, the piston rods from both being con- 
nected to one crosshead having a stroke 3’5ft. The fly-wheel is 
10ft. in diameter, grooved for seven ropes 1*5in. in diameter. The 
full size of the section of these and of the pulley grooves is given 
in the accompanying illustration. The pulleys on the shafts are 
bit. in diameter, and run at 150 revolutions per minute, the 
engine running at 75. The boiler, which supplies steam at 70 Ib. 
per square inch, is of the Lancashire type, 7ft. in diameter and 
28ft. long, with two flues 2°75ft. in diameter. A Green econo- 
miser is employed, and the fuel used is stated not to be over 2 lb. 
per indicated horse-power. 

There are many very great advantages attending the use of 
rope gearing, one of the most important being that by taking the 
power from the engine by several ropes the failure or necessity 
for repairs of one does not enforce a stoppage of the engine, as 
fora short time a slightly greater strain may be put upon the 
ropes than usual, and, a fresh rope put on at the first meal time, 
all risk of actual break down in the driving gear is thus avoided. 
A comparison of the rope and other systems of driving, as 
regards first cost, is also very much in favour of the rope, 
and the cost of maintenance is very small, There is further a 
great saving in the shafting and general mill fittings as compared 
with tooth year driven mills, the bearings and supports need not 
be so heavy, and irregularity in the fixing of these is met by 
the flexure of the ropes, instead of causing the increased friction 
and frequent breakage, as is the case with toothed gear when any 
settlement of shafting or great wear of bearings takes place. 
The high coefficient of friction of ropes in V grooves permits 
of their running with considerable slackness, a fact greatly 
facilitating their use, and reducing the strain on the bearings, 
and the wear of the ropes themselves. Mr. J. Durie, in a paper 
read before the Institution of Mechanical Engineers, states that 
the cost of the maintenance of ropes for transmitting 400 indi- 
cated horse-power has been found to be £20 per annum, or only 
about £5 per 100 indicated horse-power per annum, this in- 
cluding the cost of renewals of the ropes and occasional wages 
for tightening them. The ordinary life of a rope has been found 
to be from three to five years, though five years has been much 
exceeded. The cost of hemp ropes is considerably less than that 
of leather belting, the former being about is. against 3s. for the 
latter. Grooved pulleys cost rather more than plain pulleys, but 
after all allowances are nade the cost of fitting a mill up to drive 
A ropes is not more than from one half to two-thirds that for 
belting. 

In the case of Messrs. Smith's mill, the circumferential velocity 
of the engine fly-wheel is 2355ft. per minute. Taking the power 
of the engine, for illustration, at 238-horse power, the power 
transmitted by each of the ropes will be 34-horse power, and the 


: ‘ 33,000 X ¢ = ? 
tension on each rope will thus be 33, oat a 4761b., which 
2300 
leaves a very large margin for working safety on ropes of about 
‘lin, circumference. The following are the results of some 
experiments on the friction of ropes and leather belts on cast iron 
turned pulleys, as given in Mr. Durie’s paper :— 
Friction of Ropes and Leather Belts. 
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_ These experiments, although incomplete, give some guiding 
information, and show the great hold of ropes in V grooves. 


Deducing from them a coefficient of friction = Gol, 5 — Col. 6 


a Col. 5 
we have the following :— 
Coefficient of Friction of Ropes and Belts, 
Experiment. Coefliviont. 
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Or taking the arithmetic mean of experiments 1, 2, and 3, we 
have a coefficient of 0917, which shows that the tension on the 
ropes need be very little more than that found as above. In 
these experiments the pulley was grooved for ropes of 64in. cir- 





cumferenee, but this would not much affect the results, the 
angle formed by the two sides of the V being the same, viz., 
40 deg., an angle which is found to give the best results. The 
diameter of the pulleys should never be less than thirty times that 
of the rope, and in running, the tight side of the latter, should, 
wherever practical, be at the bottom, as this secures a greater 
lap of the rope round the pulley without any greater strain pon 
it. A complete system of rope driving gear is employed at 
Messrs. Nicoll’s jute-mill at Dundee. The engine gives off from 
400 to 425 indicated horse-power. The fly-wheel is 22ft. in diameter 
and 4ft. 10in, in width. There are grooves in it for eighteen ropes, 
and as the engine makes forty-three revolutions per minute, the 
speed of the ropes is 2972ft. per minute; the power transmitted 
by each of the ropes, 64in. in circumference, being 23-horse power, 
and the tension on each being oe pte 8 — 056 Ib. 

204s 

In the Samnuggur jute factory in Calcutta, the engines are 
1000-horse power, and make forty-three revolutions, the fly-wheel 
is 28ft. diameter and 6ft. 7in. wide, and the velocity is 3783ft. per 
minute. There are eighteen ropes 6}in. in circumference, used 
to transmit the power to the spinning machinery, and seven 
ropes dr ve the weaving’machinery. Each rope therefore trans- 
mits 40 indicated horse-power, and the tension on each is 349 lb. 

At Lindgen’s spinning mills, at Hochneukirch, 88-horse power 
is transmitted by seven cables. The fly-wheel is 17ft. Jlin. in 
diameter; the cables are 5:7in. in diameter, and the velocity 
3°080ft. per minute. 

At Heyerdahl’s sail canvas factory, in Christiania, Sweden, 
270-horse are transmitted by thirteen cables. Diameter of fly- 
wheel is 11ft. 9in., and of ropes 5°7in.; and the velocity is 4416ft. 
per minute. 

Mr. Durie draws attention in his paper to the advantages of 
the rope system in lieu of belting in rolling mills in this country. 
He believes that from the slackness with which the ropes can 
work, and the hold they have on the grooves of the pulleys, they 
would be admirably adapted for taking up the shock which is 
— upon the gearing of a train when the iron enters the 
rolls. 
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FULL SIZE SECTION OF CROOVES 


In almost all cases the ropes used are three-stranded, the ends 
being united by what is known as a long splice. In order that 
the diameter of t he rope should remain unchanged the splice is 
often from 8ft. to 10ft. in length. 





TESTS OF TRAMWAY LOCOMOTIVES IN 
VIENNA. 

Some months ago the Tramway Company of Vienna carried out 
some tests with two new and different steam motors on their lines, 
the results of which are very interesting, and have been published 
in the paper of the Society of Austrian Architects and Engineers. 
The two motors were :— 

(a) One small locomotive, carrying only the men who are govern- 
ing her, and to which a car is attached. The engine is built by 
Messrs. Merryweather and Sons, London, England, and consists 
of a strong iron frame, which, by means of four spiral springs 
wound on cylinders of india-rubber, and an ‘‘ equalising lever,” 
bears on the boxes of the two axles. Of these two axles one has 
an arrangement to serve asacrank at the same time. The four 
coupled wheels have a diameter of 24in. The cylinders are of Sin. 
stroke and 6jin. diameter; the wheel base being 4ft. 9}in. 

The conduction of steam from the dome, through smcke-box, to 
the steam chests, is done as in every ordinary locomotive engine. 
The cylinders are in a horizontal position, and placed outside of 
the frame. The boiler has 113 tubes, and has been tested up to 
eight atmospheres. The fire-box is provided with fuel by two 
furnace doors placed on the two sides. In order to avoid noise, 
the safety valves blow their steam intv the smoke box. An injector 
and a common feeding pump have been added for supplying the 
boiler with the necessary water. On one side of the boiler is the 
footboard for the engineer, and on the opposite side is the tank, 
while the fuel is placed below the boiler. The whole machine, 
which has a length of &ft. 8fin., and is 6ft. 4fin. in breadth, is 
framed into a large wooden box, made like a small tramway wagon 
having several windows. The chimney exceeds the height of the 
roof by about lft. 

(1) A single steam omnibus or steam car, built by Starbuck and 
Co., of London. The frame is 23\ft. long, and is supported at 
8}in. from one extremity, on a four-wheel truck, and at 7ft. from 
the other extremity it bears on the driving axle by means of spiral 
springs wound on india-rubber cylinders. The two axles of the 
truck are 2ft. ll4in. distant from each other, measured from 
centre to centre; the diameter of the truck wheels | eing 19¥in. 

The distance between the centre of the axle of the back truck 
wheels and the centre of the driving axle is 6ft. 6jin. The two 
driving wheels have a diameter of 2ft. 24in. There are two hori- 
zontal cylinders of Sin, stroke and 6fin. diameter placed outside of 
the frame. The steam a go freely out of the boiler to the 
steam chests, as is frequently done on French engines. ‘The boiler 
is a vertical one, having 135 tubes. It resisted a test of eleven 
atmospheres, The feeding water is done as in the first described 
engine. The whole vehicle is divided as follows :—6it. 94in. length 
of boiler-room, which is not accessible to passengers; 13ft. Sin. 
length of passenger department ; and 3ft. jin. —- of train mani- 

lating department. On both extremities platforms or foot- 
Pennie ve been placed, of which only one is made for the use of 
passengers, The total length of the motor is 28ft. 4jin,; breadth, 
6ft. Tikin ; height, 11ft. 2in ; weight, 64 tons = 14,560 1b. 

With these two vehicles test 1uns were made by night from the 
Ringstrasse up to the Bellaria, the grades being 1 in 258, the 
sharpest curves having 60ft. radius, On the following day runs 
were made from the principal depdt of the company at Simmering 
to the Central Cemetery, where there are grades of 1 in 66, The 
vehicle a made the following runs :—(1) By night, leaving the 


Rudolfsheim depét, running along Mariahilf, Bellaria, and other 


streets—the names of which are of no interest—and then returning 
to the depot. A wagon with about thirty-five or forty passengers 


was then attached to the engine. This run was made without any 
accident, and the result in general was satisfactory, as sparks, 
smoke, &c., could hardly be perceived, which was the case also 
with the noise produced by exhaust steam, &c. But in overcoming 
heavier grades and sharp curves, and also where the blower came 
in use, the efforts made by the machine could be clearly heard. 
When the engine turned from Breit-street to Liebenstern-street, 
the wheels of the vehicle began to slip, and the train could only 
pass with great trouble. (2) Leaving the Rudolfsheim depot, also 
by vight, and running along the Ringstrasse, Rennweg, &c., to the 
depét at Simmering, a distance of about 15} kilometres. During 
this run it rained hard, and no passenger took the train; the 
engine, therefore, haujed an empty car. 

Since that time some further tests have been made, among them 
a run from the Simmering depét to the Central Cemetery and 
return, where the machine did very good service. This section is 
an almost continuous grade of 1 in 66, and the heaviest part of the 
line. The engine overcame the incline without the least difficulty; 
the train could also be easily started and stopped alike anywhere, 
only some noise could then be perceived. The longest section of 
the incline of 1 in 66 is somewhat troublesome to overcome, on 
account of the crossing of a great number of cattle, horses, &c., on 
that portion of the track, But, of course, this is an evil of little 
importance. The behaviour of horses on seeing the small engine 
was excellent, very few exhibiting any alarm. The engine was 
managed by one man; the reversing lever, feeding pump, and 
brake were so easy to handle that the engineer had time enough to 
watch his track, The locomotive worked two hours without re- 
quiring any renewal of fire. As fuel, cokes have been used. 

With the steam omnibus the following tests were made :—(1) 
Leaving the Simmering depét, running along Rennweg and 
Schwarzenberg-strect, and then returning. During this run the 
vehicle carried forty three passengers. When starting, the engine 
threw a shower of sparks out of the chimney, so that it was found 
necessary to stop and to return again. On the second start the 
quantity of sparks thrown out was much less, and the run con- 
tinued. Aregular production of steam could not be obtained; the 
quantity produced diminished in such a way that the engineer had 
to stop his engine near the Provisional Exchange. In general, it 
seems that the kind of boiler employed is not sufficient for tram- 
way engines. The 135 tubes are fitted into the bottom of the fire- 
box, so that the fire surrounds them instead of going through; 
when the engine is not working, the steam pressure increases so 
rapidly that it is necessary—although freely feeding the boiler 
with water on account of abundance of steam—to let the engine 
work, which in traffic is not always possible. The unpracticalarrange- 
ment of the fire-box, also, does not allow to separate the fire in 
order to prevent useless steam production. While running it was 
also quite impossible to maintain the steam at a given pressure, 
and the blower had to be used with great frequency, and always 
produced somenoise. Ona level track the vehicle runs almost with- 
out any noise—only the rolling of the wheels can be heard from the 
passenger seats—but on grades, and when turning on a curve, con- 
siderable noise is perceived. ~ 

On the moderate grade between Rothenthurm-street and the 
Provisional Exchange the engine had no steam, although the 
boiler was sufficiently full of water, and so strongly fired, that the 
flame could be seen out of the smoke-stack. In a few minutes, 
however, there was enough steam for continuing the jourvey up 
to the Bellaria-sireet. Arriving there, a further stop was made to 
allow the boiler to produce enough steam for overcoming the grade 
along Bellaria-street. Three times an attempt was made to go up 
the incline, but the engine could only reach the’curve already 
mentioned, when turning to Preitegasse. The reason why this 
grade could not be overcome was partly because the omnibus did 
not possess sufficient adhesive weight, but chiefly that the distance 
between the rigid driving axle and the truck was large, it having 
been found that une of the two wheels did not touch the rail. 
After these three fruitless trials the omnibus returned to the Sim- 
mering depét. A further test was made on the following day 
between the depot and the Central Cemetery. Generally, the 
resu ts were the same as in the run described, only flames and sparks 
could not be seen so frequently. In this last occasion an exact 
decision as to the results could not be obtained, as the distances 
run were very short, and the grades on this section are not un- 
favourable. On the incline of 1 in 66 the vehicle had to struggle 
against much stopping of the wheels. The fuel used was coke. 
The maximum speed at which the omnibus is allowed to run in 
the streets is fixed at 12 kilometres. 

It will be seen that the motor @ may be used with good advan- 
tage, while the omnibus presented many inconveniences in practice 
for the purpose, as the defective boiler, the noise produced while 
running, the small adhesive weight, and the improper arrange- 
ment of the running gear. 








Tue STEAM LAUNCH ON THE Danvse.—We pointed out in our 
issue of June 2 that the successful attack on the Turkish monitor 
near Matchin was simply the result of an audacious exploit which 
inevitably would have failed but for the inattention and incom- 
petency of the commander of the vessel destroyed. And we 
ridiculed the assumption of the advocates of steam launch attack, 
that the occurrence referred to furnished a practical solution of the 
problem, favourable to their system. In support of our views, a 
despatch from Therapia, published last Monday, says: ‘* News 
has just arrived of an encounter between six Russian torpedo boats 
and some Turkish ironclads. at the Sulina mouth of the Danube. 
The torpedo boats were beaten off, three were destroyed and some 
prisoners taken.” The fallacy of a system based on employing a 
torpedo carrier incapable of resisting artillery, scarcely required the 
practical demonstration just furnished by the result of the affair at 
the mouth of the Dauube. News from Constantinople, dated 
June 11, confirms the Russian defeat, Admiral Mustapha asserting 
that five boats were destroyed. Naval authorities will learn by the 
fate of these Russian torpedo boats, that certain destruction awaits 
crews of steam launches ordered to attack ships carrying guns, 
The fact conclusively established by Russian experience on the 
Danube, that steam launches and boat torpedoes are not reliable 
instruments of war, we trust will not be overlooked at Washington. 
— U.S Army and Navy Journal, 

OPENING OF KLACKPLOL PrER.—Saturday, Monday, and Tues- 
day, the 16th, 18th. and 19th instants, were féte daysin Blackpool, 
the occasion being the formal opening of the North Pier, after the 
completion of very considerable additions and improvements. The 
North Pier was tirst projected about the year 1861, when a com- 
pany was formed for the purpose of erecting, the estimated cost 
being under £8000. In the following year the company was 
registered with # capital of £12,000. A design by Mr E. Birch, C.E., 
was adopted, and the contract for the work was given to Messrs. 
Laidlaw, of Glasgow, the estimated amount being £11,540. Two 
years after the completion of the pier the capital was increased to 
£20,000, and an extension of the pier on iron was carried out from 
Mr. Birch’s designs at a cost of £4000. Handsome ‘entrances were 
also constructed, the expenditure for this purpose being £2700. 
The question of enlarging the pier head was afterwards considered, 
the number of visitors being frequently so great that it was incon- 
veniently crowded. The heavy expenditure involved in the pro- 
posed enlargement caused the directors to hesitate; but mm 1874, 
after considerable delay, the capital of the company was raised to 
£49,000, and Mr. Birch prepared plans fur two wings, which Mr. 
Laidlaw contracted to erect for £14,000, In 1875 the capital was 
further increased to £50,000, and Messrs. Neill and Sons, of 
Manchester, agreed to construct the pavilion, shops, and band 
stand, which now adorn either wing. By the extension the area of 
the pier head is now nearly an acre and a-half. It is 280ft. wide 
from north to sonth, and 170ft. from east to west. The Indian 
Pavilion occupies the north wing. It is 130ft. by 90ft., and is 
seated for 1500. There is a central hall, 87ft. long, 37ft. wide, 





and 34ft. high. On either side are corridors the same length as the 
hall, 19ft, wide, and 20ft, high. 
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EIGHT-HORSE POWER TRACTION 
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Iv our account of the exhibits at the recent’\Bath and West of 
England Show, reference was made to Box’s patent traction 
engine, illustrations of which we now give on this page. The 
general arrangement is shown by the side elevation Fig. 1, and 
Fig. 2 illustrates the method of carrying the bearings for the 
crank shaft and the cross shaft upon which are fixed the 
two crank dises by which the road wheels are driven. The 
driving pinions on the crank shaft are of malleable iron, 
and, as shown by Fig. 2, are arranged as described with refer- 
ence to Mesérs. Fowler's 8-horse power ploughing engine on | 
page 391 (June 8th), in such a manner that either the fast or slow | 
speed may be put into gear or the engine allowed to run free, | 
by means of the single clutch lever brought to the back of the 
cylinder. Figs. 3 and 4 show the arrangement of the governors 
and guide bars B, supported at their outer ends by the bracket 
belted to the distance bars A, A. The slide valve rod 
through and is efficiently guided by the bush in the boss, All | 
the gearing except the pinions referred to are of steel, the main | 
spur-wheels being of great strength. The main axle and the cross 
driving shaft under the boiler are each 5°75in. in diameter. | 
The pinions on the crank shaft have respectively 18 and 11 cogs 
of 2in. pitch ; the intermediate wheel carries two sets of teeth, 
one of 46 and the other of 53 cogs. The intermediate pinion 
has 12 cogs, and the wheel on the cross shaft 47 cogs of 2°din. | 
pitch. The crank pins in this and the disc on the other end, | 
which also forms the brake ‘sheave, are 3°125in. diameter, and | 
the crank shaft is 3°5in. in diameter, 


The boiler,is 32in. in diameter and contains thirty-one tubes, 
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road wheels are 5ft. 3in. in diameter, and are loose on the axle, 
power being transmitted through the brake strap, as shown in 
Fig. 1. The steam cylinder is 9'5in. diameter, the stroke being 
12in. Two water-tanks are provided, one under the smoke-box 
and the other close to the fire-box, carrying water for a run of 
twelve miles. The main feature of the design is the use of side 
connecting roads, by which a good arrangement of springs is 
secured—some remarks upon which will be found at page 391. 


| Some experience with the engine has shown thot the governors 


render most valuable assistance to the driver, a fact contrary to 
the general experience with traction engines, and one which may 

to some extent accounted for by the assistance afforded by 
the springs in running over bad roads. The engine is only about 
6ft. Gin, over all, so that it will pass through all farm gates. 








FIRE-PROOF CONSTRUCTION. 


In several well-known instances, so-called fire-proof buildings 
in London have shown at least that the name has been mis- 
applied. It has been assumed that construction with fire-proof 
materials is fire-proof construction, but the fallacy of this has 
been illustrated by several disasters, which have called forth 
comments of a very unfavourable character froin the chief officer 
of the Fire Brigade. Messrs. Evans and Swain, of Southampton- 
street, Strand, have obtained a patent for a system of construct- 
ing floors and roofs made up mainly of joists placed on edge and 
bolted or spiked close together. The solid floor thus made is 
plastered or cemented underneath, or in the case of a roof, con- 


2°25in. diameter, giving 120 square feetfof heating{surface, which, | creted and cemented on the top so as to form an air-tight struc- 


surface, 


re-box, gives a total 149 square{feet of heating | ture, and to take advantage of the well-known difficulty of burn- 


The area of the fire-grate is 5 square feet. The main | ing large masses of wood without a good current of air. We 





| herewith give transverse sections of the floors thus formed, Fig. 1 
| being bolted and Fig. 2 spiked tegether, and both showing differ- 
| ent methods of holding the plaster. A portion of a plan of a 
| floor bolted together, and with an opening such as is necessary 
| for many purposes, is given at Fig. 3. For a floor unweakened 
| by any such hole as this, the comparative depths of the joists, as 
given below from the estimate of the patentees, would be suffi- 
cievt for all ordinary purposes, but when a large hole is made for 
a lift, the greater part of any weight supported on that part of 
the floor made by the joists cut off at the hole is transmitted 
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would have to be much increased in depth—a contingency not 
allowed for in the following estimate, and which would make a 
much greater increase in the cost of the solid than in the ordi- 
nary open joisted floor. A few additional bolts will not, as sug- 
gested in the patentees’ pamphlet, make up for the loss of strength 
at such holes, the additional strength must be in the joists into 
which the bolts are to pass. The following are the estimated 
relative costs of the two systems as published by the patentees -— 
Cost of a floor 29ft. by 15/t.—containing three squares —constructed 
in the usual manner. 
42ft. x 4}in. X 8in. fir plate = 4ft. cube at 2s. 6d. oe 30,40 3 0 
15/16ft. X llin. x 3in. fir framed joists = 6ift. 4in. cube 





2/16ft. X% llin. X 4in. ditto trimmers} at2s. 9d... .. § 2611 
20ft. x 15ft. lin. sound boarding and fillets = 3sqrs. at 20s. 3 0 0 
20ft. X 15ft. 1jin. flooring in narrow widths = 8 sqrs. at 50s. 710 0 
20ft. x 15ft. Lime and hair pugging = 83} yds. atéd... .. 016 8 
20ft. x 15ft. lath, plaster, float, and set ceilings = 334 yds. 
SEs GRRE iss en! ence 0s <9} @elte iA) Cae. Jee s06> See 
$)23 11 11 
=persquare 717 4 


Constructed according to the patent. 
21ft. x 16ft. x Tin. batten and spikes = 196ft. cube at 2s. 9d. £619 0 
21ft. x 16ft. planing = 336ft. sup. at 3d. 014 0 


20ft. X 15{t, plastering, &c., to ceilings = 33} yds. at Is €d. 210 0 
Royalty, 3 squares at 10s. Sale ey ee) O80 ceh Lae 
3)31 13 0 


= persquare 10 11 0 
For such a floor, therefore, the cost upon the latter estimate 
is about 44 per cent. greater than the former, which it must be 
admitted would be an unusually good and strong floor, though not 
fireproof. The cost on Messrs. Evans and Swaine’s method would, 
however, be slightly reduced by the saving of Sin. in the height 
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of the walls, but in many instances this would be outweighed by 
the cost of levelling and planing the surface, or covering it with 
boards when a good floor surface was required. 

In point of weight, the system offers some advantage over 
many previously proposed methods of constructicn, and would 
undoubtedly resist the heat which has destroyed many so-called 
fire-proof buildings. Builders should, however, be warned against 
thinning the walls on account of their adopting these floors—a 
suggestion made by the patentees without apparently any reason. 
Many ordinary floors, with ceilings underneath, might be made 
capable of resisting fire for considerable length of time by care- 
fully fixing a layer of sheet iron between the joists and boards in 
such a way as to exclude all air currents. 








LETTERS TO THE EDITOR, 


(We do not hold ourselves responsible for the opinions of vur 
correspondents, ) 


TORPEDOES. 

Sre,—As torpedoes are claiming iderahle at the 
present time, I have thought that a rough sketch of one constructed 
in the spring of 1856 by the late Captain C. J. Norton and myself 
would prove of some little interest. Fig. 1 is intended to show a 
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double cylindro-conoidal hollow vessel surrounded along its whole 
length by a broad screw; Fig. 2 is intended to show it in mid- 
section; A Fig. 1 is the body of the torpedo, D the screw, C the 
. piece of wire communicating with the charge ; 

Fig. 2, Athe body of the vessel, B clock-work 
for propelling, D the screw. The action of it 
will be seen at a glance, as the propelling 
wer, being suspended from the central shaft, 
orms a gravity fulcrum, around which the 
torpedo will revoive. The one which we 
experimented with was constructed of zinc, 
and was tried as to its progressive powers in 
the Rochester Canal at Gravesend, and subse- 
quently as to its explosive powers at the 
place where we are expected to spend a happy day—Rosherville 


ens, RICHARD ALLISON, 
Stoke, Ipswich, 24th June. 








CONTINUOUS BRAKES. 

Srg,—I have read with pleasure your article on the report of 
the Belgian Commission on Continuous Brakes. Speaking of trials 
in 1873 of the tender brake and two brakes a déclanchement 
fitted to the brake vans, you say, “‘ What these last were precisely 
we are unable to say.” We call frein a déclanchement the brake 
system of Bricogne, which has been adapted to each van on Belgian 
State railways for twelve years; the brake acts by a spring, which 
is slackened at the intervention of the guard by hand, or of the 
driver who pulls a cord in connection with the brake of the first 
¥ F, BLANCQUAERT, 


an, 
Brussels, 25th Jane. President of the Commission. 





Sre,—In your last week's issue, your correspondent, ‘* Ajax,” 
asks me to explain a sentence which occurs in my letter of June 
8th. Ishould have thought that my meaning in the following 
sentence was clear enough ; but evideutly it has not been so for 
your correspondent, therefore I will endeavour to explain it 
for his special benefit. ‘‘Mr. Kendall then remarks that Captain 
Tyler in deprecating the use of rubber in a competitive brake, for- 
gets that the one he advocates is open to the same objection, as 
rubber is used in its construction, and there subjected toa far 
greater pressure than in the vacuum brake.” The pronoun “ he,” 
in the above sentence, refers to Captain Tyler, and not to Mr. 
Kendal!, as “‘ Ajax” imagines, and that on careful perusal of my 
letter he cannot fail to see. Your correspondent remarks that if 
in the accidents at Brierley hill and Helmshore the brakes were 
improperly used and neglected, what guarantee have we that the 
reservoirs of the air brake may not show a lamentable absence of 
the necessary fluid at a critical moment through the same 
cause ? Now, as the Westinghouse brake is automatic in its 
action, and applies itself immediately on the parting of a train, 
Icannot see the remotest possibility of its failing through the 
same cause as in the above-mentioned cases, Perhaps ‘* Ajax” 
will give the exact nature of the “frequent and troublesome 
repairs” required by the Westinghouse brake, to which he alludes. 
And I am also curious to know what is the great skill required in 
its management, considering that it is worked every day by men 
whose intellects are certainly not above the average. Respecting 
the change in the draw gear, allow me to inform ‘“‘ Ajax” that the 
only necessary alteration consists in havivg a continuous draw bar 
under each carriage, which I think a great improvement, irre- 
spective of whatever brake may be used. As regards the 
additional work imposed upon the driver of a Westinghouse train, 
which your correspondent still asserts is the case, I maintain that 
the increase of duty is next to nothing. and one which must be 
felt in any brake worked by the driver from the foot-plate of an 
engine. Finally, your correspondent’s letter does not, in my 
opinion, affect in the least the well-deserved high reputation of 
the Westinghouse brake—a brake which, despite other inventions, 
still maintains its superiority over them all, because the rival 
competitors have failed to shew as good results as those obtained 
by the Westinghouse. Until they can do this, its position is 
impregnable ; and even were they to succeed in obtaining as quick 
a stop, it would still have an immense advantage over them, viz, 
that of being automatic in its action. Tacitus, 

June 26th. 





THE PRIMING OF STEAM BOILERS, 

Srr,—I have read with inSerest the paper by Mr. Major on the 
important question of priming of steam boilers, and, while 
admitting the ingenuity of his theories, I cannot help thinking 
them equally erroneous ; cause and effect having, apparently, been 
considered as synonymous. 

In the first place, he says ‘‘ he is bold enough to alter the word 
ebullition into the more intelligible word, friction ;” and he ven- 
tures toassert “‘that priming in steam boilers is—as nature's simple 
law ought long ago to have taught us—-caused by friction on the 
outer surfaces of the steam globules, as they pass up through the 
overlaying body of water into the steam chest.” Now, why is 
friction more intelligible than ebullition? There are certainly two 

llables less in the word, but the laws governing the two 
phenomena are, I think, equally intelligible, although totally dis- 
tinct. It is very evident that friction is not a prime agent, but is 
the resistance offered by any substances when rubbed together, and 
the friction of the steam bubbles is the resistance offered to their 

through the water. But this passage through the water 
which causes the friction is what is generally called ‘‘ ebullition;” 
so, even admitting friction as an element in the phenomenon 
of priming, ebullition is thus the cause of it, and we 
are at once reduced to that humiliating condition of ignorance 
deplored by Mr. Major in the introduction of his paper. 
If we could imagine the whole mess of water in the 
boiler to be ectly motionless, and the bubbles of steam shot 
it, like stones dropped into a pond, then we might possibly 





fancy a slight resistance being offered to their e; but when, 
in well-designed boilers, we know that the whole mass of water 
above the heat is in complete circulation, it is rather difficult to 
account for the development of friction of the particles of steam. 
I think, after all, we may accept as a fact the “meagre informa- 
tion offered by the professor of chemistry” that priming is ebulli- 
tion caused by the action of heat on the body of water, as this 
theory is quite compatible with all practical results. Ebullition is 
increased not only with dirty water but with water of different 
densities; thus, when a boiler is tilled with fresh water to start 
with, and has salt water gradually pumped into it, as with an 
ordinary condenser, ebullition and consequent priming is greatly 
increased. 

Next, Mr. Major says ‘‘the reason generally given why ta!low 
or other fatty matter stops the priming, is because it spreads itself 
over the surface of the water and quiets it.” But he does not 
believe this to be the case, as the fatty matter does not float on 
the top, but is diffused over the whole mass of water and steam, 
which can be proved by drawing off a sample of the water, or con- 
densing some of the steam, when the taste and smell of the fat 
will be foundin each case. This, however, I cannot believe, and 
I have made an experiment which I think is more conclusive than 
the drawing off of a sample of water, which may possibly smell of 
the tallow as the latter is pumped through the water, the condensed 
steam and water no doubt having a strong flavour on that account, 
but the majority of the tallow is certainly floating on the top of 
the water. 

I plugged up the end of a strong water gauge glass and nearly 
filled it with oil and water, and fitting a tightly packed piston on 
the top of the oil, I placed a 561b. weight, or rather let it fall a 
few inches on to the top of the piston, and found that the oil was 
not diffused with the pressure, but still remained floating on the 
top of the water. This experiment may, I think, be fairly taken 
asa case to the pressure of steam in the boiler acting on 
the floating fat. 

Another cause of priming is when the steam is drawn from too 
near the surface of the water, when, besides carrying away the 
particles of water held in suspension, more particles are actually 
sucked up with the stream of effluent steam, on the principle of 
the action of a Giffard injector, thus showing the advantage of 
having plenty of steam room and large steam domes. 

Petroleum is, no doubt, a good oil to use for anti-priming, but 
the engineers I know who have tried it object to it on account of 
it destroying the india-rubber valves ; and the other seven special 
advantages claimed for the use of petroleum are not more than 
those usually set forth by other advocates of special compounds, 
who can give equally satisfactory results, and extending over longer 
periods of observation than four years. 

There are other points in this paper I should like to speak about, 
but I will not trespass further this week. J. J, WEBSTER. 

Hull, June 13th. 

Sir,—I have read in THE ENGINEER of the 15th inst. a paragraph 
describing a “‘ self-acting bucket,” exhibited at the Bath and West 
of England Society’s show, as having been introduced into this 
country several years ago from America, by Mr. T. Christy, of 
Fenchurch-street, and having been since modified by that gentle- 
man. 

Your notices of machinery are so accurate and widely read by 
all engineers, that I must ask you to allow me to correct the above, 
although I bave not considered it necessary to contradict a similar 
statement in some other papers. The machine in question was 
introduced in 1874, by an American gentleman, Mr. B. W. Tucker, 
who was the first to construct and employ the same as an efficient 
working machine. Mr. Tucker's experience in working it has 
enabled him to make important improvements which have been 
protected by letters patent, and this improved machine is made 
and worked in his absence by myself alone. 

June 22nd, 1877. RE. F. DENIson. 

[We do not understand Mr. Denison to say that the machine to 
which we alluded is covered by the improvements in which he is 
interested. We believed the machine exhibited at Bath to be a 
modification of Mr, Tucker's dredging-bucket.—Ep. E.] 








ROWAN'S STEAM TRAM-CAR. 

Sir,—My attention having been called to your article on 
Rowan’s patent steam tram carriage, which savoured so much of 
my patent for the same object, that I obtained a copy of his 
specification, with a view of finding out how much or how little of 
his patent clashed with mine. In the first place, I find that he 
claims, *‘The combination with a bogie and tramway car, con- 
nected by means of 2 central pin, the steam engine with boilers 
being carried on this bogie together with the necessary appendages 
—meaning working parts of engine—for driving the bogie wheels 
and propelling the car, and the other end farthest from the engine 
may be supported either upon a single pair of wheels or upon a 
bogie as preferred.” 

In the year 1864 I patented a steam bogie, and in 1869.1 patented 
an adaptation of the steam bogie for propelling a carriage or car, 
which was built at Hatcham, and ran for many months round a 
** cabbage garden” there, and afterwards on the Sevenoaks Junc- 
tion line of the London, Chatham, and Dover Railway. This 
patent is identical with Mr Rowan’s, but Mr. Rowan describes his 
system in unusual languaze, avoiding as much as possible calling a 
spade aspade. Mr. Rowan’s patent is nothing more or less than a 
steam bogie supporting one end of a car or carriage, and he gives 
his reasons for adopting this plan in nearly the same words that I 
used, viz., “to give increased adhesion to the bogie wheels, and 
the centre pin to permit the engine bogie to revolve in any direc- 
tion under the carend.” In the second place, I find that he claims 
the ‘‘interposing between the bogie and the car body a vuleanised 
india-rubber or a metal spring to prevent concussion ;” so did I, 
but I found Mr. William Adams in the field before me in this 
respect. And thirdly, I find that Mr. Rowan’s specification claims 
the “‘combination of rollers and their spindles with springs which 
work upon flat iron rails forming segments of circles, of which the 
bogie pin is the centre, to allow free movement for the bogie when 
passing round curves.” This arrangement for side bearing is any 
thing but new, it having been adopted in my first arrangement 
for steam carriage, but discontinued, as it was found to give us 
trouble. Rost. F, FAmRiie. 

Palace-cbambers, Victoria-street, Westminster, 

June 14th, 





MINE VENTILATORS. 

Sir,—In your issue of the 22od inst. I observe that Messrs. 
Easton and Tattersall publish a table professing to give the results 
obtained from their Leeds fan, and they also refer to some pre- 
vious experiments given in a paper read before the Institute of 
Mechanical Engineers. I beg to deny the accuracy of Messrs. 
Easton and Tattersall’s table; my experiments being made by two 
ordiuary subjects of her Majesty, show the totally unreliable 
character of those made by her sab-inspectors. 

In justice to Messrs. Easton and Tattersall’s fan I trust you will 
insert this in your next issue. Wm. DaNieL. 

Leeds, 25th June. 

Srz,—I must ask for space for a few remarks respecting Messrs. 
Easton and Tattersall’s letter in your issue of the 22nd inst. 
These gentlemen, by adding a few complications to a Guibal fan, 
viz. (1) splitting the air behind the fan and making the current 
take an additional bend of 90 deg. in each side of the fan casing; 
(2) making the blades straight, instead of having the more correct 
curve at the tips adopted by M. Guibal; (3) abolishing the adjust- 
able shutter, thus increasing the cost considerably, have—according 
to a circular just issued by them—produced a new ventilator 
“superior to any other.” I do not write in the interests of Mr. 
Daniel, either to defend him or vouc'. for the accuracy of all his 
experiments; but they fully confirmed all the trials of ventilators 
under my own charge, and others belonging to some of my friends, 
which I from time to time have made. And, however unreliable 
Messrs, Easton and Tattersall may consider Mr, Daniel’s experi- 














ments, a reference to the “Transactions” of the Institution of 
Mechanical Engineers will prove conclusively that there was no 
want of candour in stating how the results were arrived at; every 
detail was given, so that anything that may be objected to can 
easily be pointed out, All that Messrs, Easton and Tattersall can 
offer to prove their charge are three somewhat contradictory ex- 
periments, which may or may not have been carefully conducted, 
notwithstanding that two of her Majesty’s sub-inspectors assisted 
at or made them. But I shall have more to say about these ex- 
periments, Mr. Daniel’s paper stated fully where, and in how 
many places, the air was measured, the ancmometers used, and 
the corrections for friction. Every experienced colliery engineer 
knows how air currents fluctuate at different parts of the same 
cross section, and to get accurate results the air course must be 
nearly uniform in section for a considerable length, and measure- 
ments must be taken at a great number of points. No explanation 
is given as to how Messrs. Easton and Tattersall arrived at the 
results they tabulated. Messrs. Kaston and Tattersall state that 
with 44 revolutions the water gauge was 2in., and discharge, 
230 692 cubic feet; 45 revolutions the water gauge was 2‘3in., and 
discharge 234,670 cubic feet; 50 revolutions the water gauge was 
2°Gin., and discharge 254,500 cubic feet. 

Now, as to how far these very scanty results prove the experi- 
ments to be reliable. I must remark that it is strange that an in- 
crease of 2, in the slowest speed should affect the water gauge so 
much, The quotient obtained by dividing the velocity—or quan- 
tity—of air discharged by the square root of the water gauge, 
ought to be constant for the same fan, working under the same 
conditions; but the index of accuracy is an error of 5'4 per cent. 

But these experiments appear, among others, in a table given, 
not quoted, in a er on the Morley Main fan, read ‘ore the 
Chestertield Inst. M.E., and are the highest of the results there 
given; so that Messrs, Easton and Tattersall are scarcely honest in 
suppressing the experiment at 35 revolutions—a velocity quite fast 
enough for a 40ft. fan, and doubtless the working oe ‘or which 
the useful effect is given as 50} per cent. The author of this paper 
calls “attention to the working of fans (!) by means of drop valves 
—Cornish valves—instead of slide valves ;” and gives some wonder- 
ful calculations of the power required to move a slide valve for a 
24in. cylinder engine, the pressure on which he makes= 432 square 
inches (a rather large valve for such a cylinder) x 60 lb. =25,920 lb. 
and the work done in moving this mammoth valve at 374ft. per 
minute=‘‘2°47-H.P. per minute.” The italics are mine, Is this 
the authority to be accepted as reliable ? 

27th June. 





COLLIERY ENGINEER. 
STOP VALVEs. 

Sir,—In reply to “F. W. R.” in your last impression as to 
“‘whether a stop valve is an extra or not,” we are decidedly of 
opinion that it is an extra, inasmuch as we consider it belongs to 
the steam main and fittings; and although the word “‘ complete ” 
occurs, such cannot prima facie include a stop valve, because ** with- 
out which the engine cannot be started or stopped,” as then the 
valve would be useless without the connections from boiler, Xc., 
and thus an innumerable number of other necessaries might come 
within the word ‘‘ complete.” BrRINJES AND GOODWIN, 

London, 27th June. 





Srr,—In reply to your correspondent “‘ F,W. R.,” I may say that 
we being large makers of horizontal engines pow always make stop 
valves an extra. The question is worth opening up, however, and 
since times have ceased to be prosperous, it is more than ever 
necessary that it should be clearly defined what is and what is 
not an extra, 

About six years ago we began to charge stop valves as an extra ; 
we did this cautiously in the first instance. Our customers grum- 
bled a little, and paid. Then we made the feed pump an extra, 
and to this they consented, because we pointed out that for any- 
thing we knew they might prefer an injector, Then we made gover 
norsan extra; this was readily seen to be fair by the public. Then 
we made fly-wheels an extra; wall-boxes, of course, were always 
an extra. During the last six months we have made slide valves 
and piston rings both extras, and next year we shall make slide 
bars and the back cylinder cover extras, It behoves manufacturing 
engineers to be careful now-a-days, and as the public really make 
no objection to paying for these extras, I don’t see why we should 
lose our profit. J. 5S. WINDELL AND Co, 

London, June 28th. 

GAS PUDDLING FURNACES. 

S1r,—1 do not desire to push the discussion beyond the confines 
you have so wisely assigned it. The prudence of such a course is, 
I think, fully verified in the profuse, visionary, and withal dog- 
matic letter of Mr. Yates. He is pleased with the pursuit of a 
phantom, would hang out the chase “‘ till the crack of doom,” and 
suspend judgment at every stage uotil the standard of theoretical 
perfection was reached. But the purpose of this discussion is to 
bring out, with a view to immediate use, the merits of any system 
of increased efficiency that the co-operation of science with practice 
may have discovered. It is asserted, without eny attempt to prove, 
that econowy lies in the producing, not in the consuming, of gas. 
And I think it is not asking too much, that indisputable data be 
furnished in support of what experience has taught me is rank 
heresy. If experience warrants the firm tone of Mr, Yates’ state- 
ments, there can be no excuse for reticence respecting facts ; if 
not, then his letters are but the vague declaration of a theorist. 
The pompous declaration that a perfect gas system will give 
approximate uniform results means nothing; an imperfect grate 
system will do the same. Uniformity is no evidence of economy. 
The ordinary furnace consuming 24 cwt. of fuel for one ton of iron 
does so with perfect uniformi'y ; so does the furnace consuming 
8cwt. But there is 66 per cent. in the range of disparity, and it 
is this that gives to the question its momentous interest. In the 
statements I furnished of what is the old, and what the possible 
practice, I kept within the lines of experience. If Mr. Yates is 
prepared with more potent evidence in defence of gaseous fuel pro- 
duced in separate chambers, the force of his figures will do more 
to promote its acceptance than the dreams of a vivid fancy or the 
vain predictions of a sanguine temperament. In the hopeless 
absence, however, of any such facts, my own opinion, not destitute 
of experience, is, that only with certain fuels is separate distil- 
lation an advantage that a producer is not by any inherent virtue a 
source of economy. It is but a means of an end, changing the condi- 
tion, but not the capacity of the fuel, and that the sole scope for eco- 
nomy lies in the modes of promoting bustion, and the way of utili- 
sing the heat given off, and that the preliminary and partial process 
of distillation is only profitable when gree by the heat arrested 
from the outgoing products. In a well digested scheme of economy 
fuel is but one of the elements of gain, though in puddling it is 
the largest; but any system is insufficient that does not increase 
the yield of iron, renduce the consumption of fettling, lessen the 
cost of repairs, as well as diminish the waste of its coals, And at 
a time when the blow-pipe theory is abroad, it is incumbent on 
those interested in the question to see that a prodigal increase of 
waste in iron and brickwork does not more than neutralise the 
gain of fuel due to an accelerated rate of combustion, 

T have no wish to deny any merit due to Mr, Yates and those who 
seek to improve the means of producing gas, I simply deny either 
its necessity or pre-eminence as a means for a more ect pud- 
dling—-the quality and quantity of work done with the least con- 
sumption of material in doing it is the sole test of true efficiency. 
The standard of theoretical perfection is not yet indispensable to 
the discovery of what may prove a beneficial improvement ; to be 
useful in your generation it is not needful to ape the ambitious 
aims or to aspire to the altitudes of Mr. Yates. There is room to 
appreciate and confer distinction on the best modern practice for 
the benefit of a very large and not over-prosperous trade, without 
incurring the indignation of that nice ha ee that would non- 
suit anything short of that perfection about which Mr. Yates avers 
so much and realises so little, OXIDE, 
June, 1877, 
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RAILWAY MATTERS. 


Ir is already known that the Vale of Clyde Tramway Company 
have entered into an agreement with Mr. Hughes, of Lough- 
borough, to conduct the traffic on the portion of their line between 
Glasgow and Govan, by his steam cars, Mr. Hughes has had one 
of his cars running on the line for several weeks, and on Wednes- 
day it was ins by Major-General Hutchison of the Board of 
Trade, in presence of the local authorities and several of the 
directors of the company. The locomotive was attached to one of 
the ordinary cars and made ) ak ews over the line and back, 
Its performances were consid highly satisfactory. Major- 
General Hutchison’s report will of course be made in the first 
instance, to the Board of Trade, It is expected that in the course 
of three or four weeks, the arrangements for working the traffic by 
these cars will be well advanced, and the company will gradually 
dispense with the use of horses as they get the full complement of 
locomotives, the patentee having undertaken to furnish the entire 
haulage power required for conducting the traffi>. 


Mr. O, VaANDENBURGH, of the New York City Central Under- 
ground Railway Company, proposes to begin the building of the New 
York Underground Railway, and asks permission to deposit material 
outside and south of the line of the works on the Battery, near the 
Staten Island Ferry ; on the north side of the street between the 
post-office und the City Hall Park, at the juncture of Worth, 
Baxter, and Park strects ; on the northerly and southerly borders 
of Union-square, at the south-west corner of Central Park-—the 
circle at Eighth-avenue—and in streets crossing and near Madison- 
avenue, The route of this road, Mr Vandenburgh says, is out of 
sight and hearing, passing through the most densely occupied por- 
tions of the city, extending from the Battery to Eighty-second- 
street and Madison-avenue on the east side, with a branch from 
Union-square under Broadway to the circle at the south-west 
corner of the Central Park. These lines will constitute the 
southern section of the Great Metropolitan Railway, extending 
over eight miles, with double tracks throughout, one mile more 
than twice the distance from the City Hall to Forty-second-street, 
and can now be made complete at a cost, covering all lands to be 
purchased and compensations to be made, under 7,750,000 dols., 
and with scarcely a doubt for 7,000,000 dols. 


THE new line from Manchester to Liverpool, which has been in 
operation from Oxford-road station for some time under the 
auspices of the Cheshire Lines Committee, was opened on Tuesday 
to its full extent. The opening of this line, communicating as it 
does with a population of over half a million at each end, marks 
an era in railway enterprise of some importance. The monopoly 
of the traffic between Menchester and Liverpool has been practi- 
cally in the hands of the London and North-Western Kailway 
Company, for the roundabout route on the Lancashire and York- 
shire can hardly be taken into serious consideration as an element 
of competition. That great company, with all its resources, has 
never been able, in justice to its other traffic, to work the Liver- 
pool line as it should be worked, and the public has therefore 
suffered, In 1866 the Liverpool line was tran-ferred to the three 
companies which form the Cheshire Lines Committee—the Man- 
chester, Sheffield, and Lincolnshire, the Great Northern, and the 
Midland, These three companies took an equal share in the 
working, the result being that it was determined to erect a large 
central station in Manchester, the traffic in the meantime being 
worked from the Oxford-road station. The site fixed upon for the 
station will have two magnificent frontages, facing Windmill-street 
and Lower Mosley-street, and it is intended to erect a large central 
station, with a sigle span of 210ft., but as several years must 
elapse before this central station can possibly be completed, it was 
determined to erect a pear rn station for the accommodation of 
the Liverpool traffic; and this station is now finished, with the 
connecting link between Windmill-street and Cornbrook, so that 
in a week, or perhaps two—certainly before the Royal Agricultural 
Show is commenced at Liverpool, it will be open to its full extent. 


In Sweden no less than seven different gauges sre employed, 
viz.:—1'435 metres (4ft. 8hin.), 1°219 metres, 1°188 metres, 1°093 
metres, 1 067 metres, 0 891 metres, and 0800 metres. The lengths 
of the lines on the different gauges are as follows:—Of 1°435 
metres gauge are the State lines 1509 kilometres; Marma and 
Sandarne, 11; Gefle and Dala, 92; Krylbo and Norberg, 19; 
Upsala and Gefle, 130; Frovi and Ludvika, 98; Ostra and Werm- 
land, 48; Koping and Hult, 70; Nora and Karlskoga, and Nora 
and Ervalla, 89; Hallsberg, Motala, and Mjolby, 96; Nossjo and 
Oskarshaun, 149; Wexio and Alfvesta. 18; Karlskrona and 
Wexio, 113; Kelmsrand Emmaboda, 57; Kristianstad and Hessle- 
holm, 30; Helsingborg and Hessleholm, 82; Laudskrona and 
Helsingborg, 60; Ystad and Eslof, 76; Malmo and Ystad, 63; 
Lund and Trelleborg, 43; altogether, twenty companies and 2853 
kilometres of line. Of 1°219 metres gauge were the Hudiksvall, 
17 kilometres; Soderhamn, 15; Boras, 42; Uddevalla, Weners- 
borg, and Herrljungr, 93; altogether, four companies, and 167 
kilometres of line. Of 1°188 metres gauge were the Norberg, 17 
kilometres; and the Wessman and Barken, 18; together, 35 kilo- 
metres of line. Of the 1°09 metres gauge the Koping and Utters- 
berg, 36 kilometres, was the only representative. Of 1‘067 metres 
gauge were the Sundsvall and Torphammar, 51 kilometres; the 
Karlshamn and Wislanda, 78; and the Solvesborg and Kristian- 
stadt, 31; together, 170 kilometres of line. Of 0 891 metres gauge 
were the Palsboda and Finspong, 58 kilometres: Wadstena and 
Fogelsta, 12; Mariestad and Moholm, 18; Hjo and Stenstorp, 47; 
Lidkoping, Skara, and Stenstorp, 50; and Ulricehamn and 
Wartofta, 37; altogether, six companies and 222 kilometres of line, 
Of 0°800 metres gauge, the Wikern and Mockeln, 54 kilometres, 
stood alone. 


THE following statement of mileage of chilled wheels of the 
Louisville Car Wheel and Railway Supply Company’s make, taken 
out from under sleeping cars during the year 1876, is from an 
American contemporary. Guarantee 50,000 miles cach :— 

















274,180 | 65,688 | 52,7 45,221 | 97,514 | 90,876 
255,456 | 65,201 52,430 44,5 8 $7,467 | 28730 
248,698 64,957 | 52,291 44,281 $7,467 28,347 
217,604 64,967 | 2,200 44,260 87,348 27,410 
198,208 64,442 52,290 | 44, 2€0 $7,294 | 27,251 
154,660 | 62,955 51,392 44,170 2 i, 
95,677 | 62,049 51,173 45,041 2 2 
34,988 | 60,943 50,610 | 43,499 ‘ 25/4 
93/724 60,57 49,697 43,505 5,082 | 25,761 
78,080 | £8,887 49,607 43,250 25,078 25,084 
76,626 | 5,692 49,453 43,022 35,011 21,: 2s 
76,184 | 58,584 49.453 42,655 35011 | 20,811 
75,040 | 58,416 49,211 42,335 4,754 | 20,218 
74,062 | 8,81 48,727 | 41,798 93,483 | 19,671 
73,563 | 57,680 48,685 41,728 32,880 | 18,366 
70,199 | 66,755 48,193 41,663 32,800 | 17,591 
70,199 | 55,825 45,055 41,143 82,714 16,300 
oo;ist | 38667 | 4801 | ans | 376 18,850 
68,569 | 54,141 47,040 41,077 | 31,999 13,102 
67,748 | 68,707 46,957 | 41,020 | 81,555 11,879 
67,679 | 58,877 46,849 49,424 81,427 
66,891 63,185 | 46,602 40 200 80,027 
66,739 | 88,008 | 46,109 39,586 | £0,602 
06,906 | 58,025 | 45,002 38,728 80,474 
05,814 | 92,745 | 45,278 88,159 80,403 
2,746 056 | 1,462,783 | 1,228,879 | 1,055,441 852,679 | 444,520 


Total wheels taken out, 145; miles run, 7,790,358; average, 
53,727, Total number of wheels put in during the year, 672 It 
will be seen that 87 wheels failed to make the guarantee of 50,000 
miles. These wheels should have made 4,350,000 miles, but 
having only made 3,166,304 miles, left a deficit of 1,183,696 miles, 
which, being made good to the company and being addéd to total 
mileage of all wheels taken out, gives a total mileage to the 
company of 8,974,054, or an average of 61,890 miles per wheel, 
This statement includes every wheel taken out during the 5 
including wheels flattened in sliding and broken in ents, Xe, 








NOTES AND MEMORANDA. 

An American paper speaks of the fact that 
every year more largely substituted for white le If we may 
j y the weight of most American books and pamphlets, we 
should think the statement as to the growing use of barytes 
quite true. 

As a substitute for animal charcoal Dr. Melsens steeps wood in 
the waste liquor of gelatine works—a solution of phosphate of 
lime in muriatic acid—or in solution of sulphate of magnesia, and 
then carbonises, The ch } thus obtained has, according to 
the Chemical News, great decolorising power. 

THE best preservative against dry rot, says the American Journal 
of Pharmacy, is the following of Mr. Schwartze, by whose 
death the secret is revealed : 1 part oil of cassia, 1 part wood tar, 
and 1 part train oil; apply three coats on the reverse sides and on 
the ends of planks, floors, &c. In all probability oil of cassia 
played the chief é/e as preservative. 

IMITATION pearls are now manufactured in Paris upon a large 
seale and with wonderful skill and ingenuity, The sand, upon 
which the whole art depends, is found in the forests of Fontain- 
bleau. False pearls are lined with wax and scales of the roach 
and dace, which have to be stripped from the fish while living in 
order to retain the peculiar glistening hue. The setting is always 
of real gold, and the fashion of the newest kind, : 

Mr. T. M. Cuark, of Ottawa, has found that common red brick 
clay, when mixed with a certain proportion of fresh water shell- 
marl, produces a beautiful white or cream-coloured brick. Bricks 
made in this way have been used to a considerable extent in 
Ottawa city. This discovery is of importance, as shell-marl exists 
ina great many places in Ontario and Quebec, and white bricks 
may now be made at these localities instead of the less valuable 
red ones. 

A New burner for obtaining high temperatures in laboratories 
has recently been described by M. Godefroy. It consists of four 
metaliic cylinders one within another; the first and the third are 
pierced with lateral holes at their base. The intervals between 
the cylinders communicate, one set with two vertical pipes, 
uniting in a horizontal pipe below, the other set with another 
similar system. A piece of metallic net at the lower part regulates 
the entrance of air, 

To prevent the oxidation of steel during the tempering of small 
objects, Revue Industrielle advises the covering of the object with 
ferrocyanide of potassa, Two parts of powdered charcoal and one 
part of ferrocyanide of potassa are boiled together, and a thick 
paste formed wita a solution of gelatine. After heating the object 
it is plunged into this mass, after drying the plunging is renewed 
until the object is covered to a thicknessof 2to3mm. After this 
the steel can be heated to a red heat and tempered without the 
formation of rust. 


Ir is well known, says the American Manufacturer, that anti- 
mony, in the form of fixe powder, thrown into gaseous chlorine, is 
immediately transformed into chloride of antimony, producing 
heat sufficient to raise the antimony to incandescence, This fact 
has been utilised by MM. Champion and Pellet in making a very 
sensitive inflamer for torpedoes. In a cylindrical bronze box is 
placed a spherical capsule of thin glass containing dry chlorine ; 
this is surrounded with gun-cotton impregnated with finely- 

ulverised antimony. ‘lhe hammer consists of a cylinder with 
Leinlaphostonl top capable of siiding in this cavity ; it rests ona 
spiral spring below, and just above the glass capsule are teeth 
F = ong to break the g’ass, when the hammer is pressed by a 
strip coming into contact with the hemispherica’ part. Below is 
a fulminate-of mercury fuse communicating abc ve with the gun- 
cotton of the inflamer, and below with the aarge of dry gun- 
cotton in another case, This mode of inflammation applies also to 
torpedoes charged with powder or other explosive substances. 

SrramM at ordinary pressure sent into saline solutions on which 
it has no chemical action, gives a rise of temperature that seems 
at fivst sight serge gage the temperature produced being always 
higher than that of thesteam. M. Miiller, of the Berlin Chemical 
Society has been studying the phenomenon. Chloride of sodium 
is one of the best salts to use. A solution of it sufficiently 
concentrated to have a boiling point of 127 deg. may be raised to 
125 deg. simply by sending steam into it »t 100deg. Here then 
the steam produces a rise of 25deg. above its own temperature. 
The more concentrated the solution the higher is the rise. M. 
Miiller points out, in explanation, that saline solutions at 100 deg 
absorb the steam at the same temperature, and the result is a rise 
analogous to that prod.ced when a gas, like ammonia, is dissolved 
in water. These experiments throw new light on the controverted 
question, what is the temperature of the steam which escapes 
from a concentrated and boiling solution? Is it, asks Nature, 
100 deg. or a temperature near that of boiling of the solution ? The 
new results seem to be against the latter, and common, view. 

A PATENT has just been granted to one of the editors of the 
Evening Bulletin and the Morning Call newspapers of San Fran- 
cisco, for a method of rapid telegraphing of stereotyped plates. 


is being 











It is claimed that by this process an entire page of a newspaper | 
can be transmitted by telegraph in from fifteen to thirty minutes, | 
delivering the copy directly from the instrument in such a form | 
that it can be handed immediately to the printers. In other 
words, the copy will be a substantial reproduction of the origiual, 
except that it may be given in a larger sized 1 tter if so desired. 
The stereotype plate requires no preparation for the purpose of 
telegraphic transmission, other than the filling of all its depres- | 
sions or spaces between the faces uf the Jetters with a non-conduct- 
ing substance which may be quickly applied, the faces of the type | 
being left clean by meansof an equally simple process. The plate thus | 


prepared is placed upon a cylinder arranged to revolve rapidly, soas | 
to present each successive letter in fingers attached to a travelling | 
frame. As the cylinder bearing the plate revolves the frame | 
gradually advances by the operation of a screw ; and thus each and 
every time is successively prevented to the fingers or magnetic 
points above mentioned. Necessarily the circuit is open when the 
points are passing over the nou-conducting surface ; but as often 
as the metal type presenta itself to the said fingers the circuit is 
closed, and the corresponding magnetic points or pens at the 
receiving station make the record there in the same letter as the 
original dilineated in a series of fine lines either upon chemically- 
prepared or ordinary paper fixed upon a corresponding cylinder at 
the receiving station. 

Tue refractory properties of asbestos, which were well known to 
the ancients, render it available for a variety of modern purposes, 
As long as it was believed to be too scarce to be of much economic 
importance.it was but little used cutside of the chemist’s laboratory, 
and a very small quantity supplied the market. Now, however, 
that it has been found so useful for steam packing, fire-proof 
roofing, &c., a considerable demand has been created. It is found 
in greater or less abundance in various parts of Europe, the finest 
coming from Italy. The United States are, according to the 
Evgineer and Mining Journal, pricipally supplied from Staten 
Island and Maryland, but it is found also in Virginia, New York, 
and other States Its value in America ranges, according to 
quality, from 10 dols. to 60 dols., delivered. In Canada asbestos 
is either known or reported to occur in the following localities :— (1) 
East side of lake Nipigon ; (2) north side of Batchawana Bay. a 
short distance west of the Batchawana Iron Company's location ; 
(3) northward of Echo Lake ; (4) near the Desert Lake, north of 
the Bruce mines; (5) township of Thorne, county of Pontiac ; (6) 

tatineau River, lower part ; (7) Riviere Blanche, Templeton ; (8) 
Petite Nation seigniory; (9) near Perth; (10) Second Chute, 
Indian River, near Peterborough ; (11) township of Stukeley, Q.; 
(12) Lot 8, in the 8th concession of Bolton ; (13) Melbourne slate 
quarry ; and (14) St. Francois, Beauce. In some of these locali- 


ties the mineral is true asbestos, while in others it is either chryso- 
lite or picrolite, fibrous varieties of serpentine, which answer the 





same purpose, 


a 


MISCELLANEA, 


Tue British Association meeting will be held this year at 
Plymouth from the 15th to the 22nd of August. The meeting of 
the French Association of the same nature will be held at Havre 
between the 23rd and 30th of August. 


TuE Royal Agricultural Society’s Show will be held in Néwsham 
Park, near Liverpool, from Monday, the 9th, to the 16th of July 
inclusive. The trial of sheaf-binders will take place at harvest 
time in the neighbourhood of Liverpool ; the precise locality is not 
yet fixed. 

On Saturday last, Messrs. Yarrow and Co. launched, from their 
works at Poplar, an iron steam yacht built by them for Madame 
Dugat of Paris. She is ft. long, 14ft. beam, schooner rigged, 
and is very elegantly fitted; the engines are compound surface 
condensing, indicating about 120-horse power. 

SPEAKING of the Lake Superior Ship Canal, an American paper 
says :--The troubles of this unfortunate corporation do not seem 
to be entirely ended yet. The sale of the canal, its franchises, 
lands, &c., was made under foreclosure proceedings on the 11th of 
May. The property was bid in by trustees for about 877,000 dols. 
(a sum not sufficient to pay the preferred bonds in full), who pro- 
ceeded to organise a new company, to whom it was transferred. 
All parties of record consenting thereto, the sale was afterwards 
confirmed, 


AFartat boiler explosion occurred on Tuesday at the Ravens- 
dale Works, Chatterley, belonging to Mr. Robert Heath, M.P. 
Six men and two boys were killed on the spot, and a large number 
of men injured. The damage is laid at £5000. About 400 men 
were at work, the day men just having gone off, when one of two 
boilers exploded. Part of the ironwork fell cn the second boiler 
causing it to explode. The body of one man was found 100 yards 
off. The wounded men were taken to their homes and an inn ad- 
joining the works. The cause of the explosion is at present 
upknown, Three men have since died of their injuries, Thus one 
bviler explosion, which hardly excites attention, has caused the 
loss of nearly as many lives as the recent fall of a foot-bridge at 
Bath, which attracted such widespread attention. 

THE Council of the Sanitary Institute of Great Britain have 
elected, 28 Foreign Associates, M. le Dr. de Pietra Santa, Professor 
M. A. Chevalier de Académie de Médecine and M. le Dr. Passant, 
the president and two members of the Council of the Société 
Francaise D'Hygiéne. Dr. de Santa has expressed his intention of 
being present at the Royal Institution on the dth July next, most 
probably in company with one or both of the other distinguished 
gentlemen. The Diploma of the Sanitary Institute will be pre- 
sented publicly to our Foreign Associates «fter the delivery of an 
address by Dr. Richardson on the ‘‘ Future of Sanitary Science,” 
at four p m. 


A PROJECT is in process of execution, for the reclamation of a 
large portion of Morecambe Bay from the sea. The Warton Land 
Company are on the pvint of reclaiming about 10,000 acres of land, 
stretching from Hest Bank Station on the south and Arnside 
point on the north. A fine sea wallis to be built, and it is 
proposed to carry the river Keer through sluices. Itis thought 
that this scheme will afford a shorter route to Barrow by highway 
and railway, and will form a more efficient connecting link between 
the two parts of Lancashire on the uorth and south of Morecambe 
Bay. Thecost of the works is estimated at £150.000, and the 
estimated value of the land to be reclaimed is £400,000. 


On Friday last about one hundred and fifty members and 
associates of the Society of Engineers and their friends 
made the first of their inter sessional visits for the present 
vacation. The place was the Royal Arsenal at Woolwich, per- 
mission for the visit having been given by the Director of 
Artillery, General Caupbell, C.B , R.A , and special arrangements 
having kindly been made by the Superintendent of the Royal Gun 
Factories, Colone! Younghusband, R.A. Among the company 
present were Mr. T. Cargill, CE, the president; Mr. J Church, 
CE; Mr. Anderson, C.E.; Mr. Heapby, CE; Mr. Perry F. 
Nursey, C.E., the secretary, &c. On assembling at the arsenal 
the visitors were divided into two sections, each section proceeding 
in charge of a guide, one to the Royal Labor tory Department, 
and the other to the Royal Carriage Department. On leaving 
those departments the sections interchanged, and afterwards 
both sections united, and were conducted over the Royal 
Gun Factories, The objects inspected will be referred to in our 
next issue. 


A CORRESPONDENT of the Denver Mirror, who states that he 
has given two years’ study to the Boulder County tellurium mines. 
broaches an entirely new set of theories regarding the occurrence of 
these minerals, and, as usual, gives the outlines of a new “‘ process ” 
for their utilisation. They are given by the Engineer and 
Mining Journal as follows :—‘‘ These ores are already in a state of 
sublimation, that is, the ore bas been forced up through fissures in 
the rock in immense waves They are called pockets or chimneys, 
and range at an angle of 45 deg. These were, as [ can eenclusive ly 
prove, in a more than nolten heat, and the go’d. tel'ur um, 
arsenic, &c., were forced through the rock by incalculable pressure 
while heated to a state of vapour, when the rock or ore was in a 
molten mass. It is a well known fact that gold will sublimate and 
pass off at a heat of about 400 deg. Hence you perceive at once 
the folly of trying to concentrate with water, because water has an 
affini y for gold nearly equal to quicksilver, and never drops it. as 


| can be abundantly proved, but the gold in these ores is infinitely 


finer than flour, if possible. 


You also see the folly of trying to 
smelt it 


These are the reasons that our in mense mires in this 


| country do not pay; but you say, how can they be treated 


differently? Ob! very easily The ore must be reasted in an sir. 
tight cylinder or compartment. as gas or quicksilver is retorted 
from the cinnabar, its ore. Then it must be repulverised and 
amalgamated dry. For details see ‘ Paul’s Plan for Dry Amalga- 
mation.’ It is the Californian plan, by which they so successfully 
treat their ores, and will scon be in operation in the Atchison 
Company’s mil], at the mouth of Gold Run, near Salina, when it 
will speak for itself.” 


THE Nerikes Allehanda Orebo District Journal of the 8th inst. 
reports some competitive trials of steam fire engines :—‘‘ These 
trials took their commencement this morning at six o’clock near 
the South Water Tower of the Government Railway Station. 
Shand, Mason, and Co.’s engine, No 4, which was tirst tested, 
obtained steam in 4 min. 30 sec., produced 1(0]b. pressure in 7 50, 
and filled a tank holding 6500 kans in the short space of 4 min. 
Merryweather’s double-cylinder engine produced steam in 4.30, and 
obtained 100]b. pressure in 12.10. All the engines, eight in 
number, were now removed to the south side of the castle, and set 
to work again, in order to compete for rapidity in producing steam, 
equality, and constancy of pressure, as wel] as for vertical height. 
The top of the staff on the roof of the castle is 150ft. above the 
level of the water. Beduwe’s engine, which took the lead in the 
trial, produced steam in 8 min., and obtained 105ib. pressure in 
13.15. Next came the American engine, producing steam in 4.30, 
and 100}b. pressure in 10.30. Merryweather’s single horizontal 
obtained steam in 7 min., and reached 1001b, pressure in 10.50. 
Shand, Mason, and Co.’s engine of the s»me construction as 
Merryweather’s produced steam in 5 min, ard 100ib. pressure in 
815. Shand, Mason, and Co.’s large engine produced 100 lb. steam 
pressure in the shortest space of time, being 7.30, against 7.50 in 
the merning. Merryweather’s engine obtained this time 100 1b. 
pressure in 11.40, against 12.10 inthe morning. <A very interesting 
competition tcok place between Shand «nd Mascen’s and Merry- 
weather’s two largest engines. Shand and Ma:on used in this trial 
al‘din. nozzie, and Mer:yweather one of 1,4. Shand and Mason’s 
engine, under this circumstance, notwithstanding, threw her jets 
considerably higher than Merryweather’s, producing at the same 
time a much larger volume of water.” 
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PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN,—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC.—A. TwigTMEYER, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
31, Beekman-street, 








TO CORRESPONDENTS. 
*.* In order to avoid trouble and confusion, we find it necessary to 
i that letters of inqu to 


inform addressed to the 

public, and intended for insertion in this mn, must, in all 

cases, be nied by @ large envelope legibly directed by the 

woriter to himedlf, but bearing @ 24. postage stamp, in order that 

answers received by us may be forwarded to their destination. No 

notice will be taken of communications which do not comply with 
instructions, 


these 

*,* We cannot undertake to return drawings or manuscripts ; we 

therefore request correspondents to copies, : 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications, 

J. R.—The article in question did not appear in Tue ENGINEER. 

E. M. (Neath).— Without something more than the name of the patentee a 
search for the information you require would occupy much time. Send 
some further information to guide a search -as probable date and nature 
and title of invention protected, 

Aw Ovp Sorscarer.—Send a sketch of arrangement of furnace with 
dimensions jigured on, Also section of firebars, and say what 
quantity of coal you are burning per hour, whether the boile:s are hard 
pushed, and state the nature of the coal, whether hard, soft, smoky, or 
othe, wise, and we shall be happy to aid you. 

B. W.— Your engine will have todo just the same work as though it pumped 
to the top of the shaft. The difficulty you feel m reconciling this with the 
“ principle of work” witt disappear if you reflect that the water delivered 
at the lower levels escapes through throttled passages, ant the work is 
expended in overcoming the friction of the water flowing throvgh these 
passages. 








STOKEHOLE VENTILATORS. 
(To the Bditor of The Bugineer.) 

Srr,—Can any of your readers inform me who was the first inventor, 
and what ship first used, the malleable iron ventilator and tube into 
stokehole, and empluyed the same as an ash hoist with revolving top and 
door at side, for taking out ash buckets on deck? This is what is now 
substituted for the old canvas windsail. VENTILATOR, 

Newcastle, June 27th. 





SUBSCRIPTIONS. 

Tue Exowerer can be had, by order, from any newsagent in town or country 
at *he various ratlway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly including dovlienumber).. .. .. £0 14s. 6d. 
Yearly (including two double numbers)... - £1 9. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. THe Exoinear is registered for transmission abroad. 

Cloth Cases fur binding Tux Exutnger Volume, price 2s. 6d. each. 

The following Volumes of Tue Enoineer can be had, price 18s. each—Vols 
8, 5, 10, 14, 21, 24, 25, 26, 88, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tut ENGINEER weekly and post-jree, Sub- 
aE aka’ tee Pace Gatien be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be Y preferred, at increased 


Remittance Post-ofice Order. — Australia, Brazil, 

Colum! Brit Guiana, Canada, Capo of Good Hope ~ AER 

France A only), Germany, Gibraltar, In taly, Ja 

N gestend Pecwuash, Roumania, Soteutend * cere gy Ae 
ew . ’ 

po aye 5 = “Raa Coast of Africa, West Indies, China via Sou! 

am y 
Remittance by Bill in London.—Austria, Buenos Ayres, oe, France, 
d Alge' Greece, Ionian Islands, Norway, Panama, Russia, 

| hh ay BH Seiden. £1 lés. Chili, pa and Java, £2 ba. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge 1s ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
pa err Alternate advertisements will be inserted with ali practical re- 

rity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

AvveRtisements cayxot pe Ixsenrep cxiess DeLiverED BEForE Six o’cLOcK on 

‘murspay Evenrve tx zach Wen. 

*,* Letters relating to advertisements and the publishing department of the 
“paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tae Enoineer, 163, Strand, 
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CONTINU Us BRAKES, 

Tne reports on railway brakes sent by British 
railway companies to the Government, and published in 
our impressions for the 15th and 22nd of June, go far to 
prove that much has to be accomplished before the adop- 
tion of continuous brakes in the proper sense of the word 
can become universal, It will be seen that there is little 
approaching unanimity of opinion among’ railway com- 
panies. It is not too much to say that nothing but the 
eta of public opinion has caused the use of continuous 

rakes on our main lines; and their introduction has been 
met step after step with every opposition that could be 
thrown in the way of those who urged their adoption. 
Driven from stronghold after stronghold, the companies 
are at last compelled to acknowledge that continuous 
brakes may be used on railways not only without inter- 
rupting traffic and causing loss of life and property, but 
even with advantage. ‘They tardily allow that it is a 
good thing to be able to stop a train quickly; and they 
are not prepared to deny that continuous brakes. 
like any other good mechanical device, may be made 
which will really work efficiently at first,’ and remain effi- 
cient so log as they are properly looked after. But even 
this concession has been fiterally wrung from them; and 
instances without end might be named where mishaps due 
altogether to bad workmanship, or bad material, have been 
referred to the principle involved in the action of a brake. 
Not long since it was charged against one brake that it was 
a failure because a pipe beneath a tender constantly broke. 
It is quite true that the pipe did break. It would have 
been, indeed, remarkable if it had not, seeing that a long 
portion of it was left to hang loose, and sway about when 
the train was in motion. A stay costing a few shillings 
cured the evil. The improper fitting of brake blocks 
has produced results cha’ without hesitation to a defect 


in principle. A bad link in a chain has sufficed to con- 





'demn a very good brake in the minds of some men, while 


a cracked drawbar has had the same effect on others. We 
suppose that no class of inventions was ever produced which 
has had to undergo sharper criticism than continuous 
brakes. If railway companies had .been as reluctant to 
adopt other inventions as they have been to use efficient 
means of stopping trains, then the railway system of the 
present day would be no better than it was in the year 
1830. Compelled at last, however, to withdraw some of 
the objections which have been urged against continuous 
brakes, the companies have now assumed what is, we much 
fear, an impregnable position; one, in fact, which cannot 
possibly be taken save by the aid of Parliament. 

No two leading companies have made up their minds 
to use the same kind of continuous brake. Three principal 
types are now in use, namely, the Clark, the Westing- 
house, and the vacuum ; several others are being tried, 
with what object it is not easy perhaps to say. Now, 
unless something like uniformity of practice is introduced, 
the adoption of continuous brakes must remain so far 
limited that the system will be unable to give the public 
and the companies half the benefits which it can really 
confer. Few of our readers who have not given special 
attention to the subject have an idea of the extent to 
which the practice of running through carriages over dif- 
ferent lines has attained. There is, in fact, such a system 
of interchanging vehicles now in use, and absolutely essen- 
tial to the convenience and comfort of the public, that, to 
a very large degree, all the railways in Great Britain may 
be said to be worked in common by their owners. ‘The 
introduction of foreign carriages, as we may call them, 
into the trains properly belonging to main lines, takes place 
under conditions which continually vary with the exigen- 
cies of traffic, and it is impossible to fix any position for 
them which they shall invariably take ; but the putting in 
of even a single strange carriage may entirely disorganise 
the whole of the arrangements made for braking a train. 
For example, a horse-box unfitted with any brake or brake 
apparatus, is run down at the end of a Great Northern 
train fitted with the vacuum brake, from Doncaster to 
London. Then it is transferred to the London, Chat- 
ham, and Dover line, and taken to Herne Hill; there 
it istaken up by a South-Western train and run to Epsom. 
This box may be placed at the rear of the Great Northern 
train, and at the beginning or in the middle of the other 
trains. Iu either of the latter positions it breaks the 
link which, with a continuous brake, binds all the 
coaches in a train together and to the engine. Again, 
on the London and North-Western line two or t 
coaches may be put into the middle of a train which, 
belonging to another company, have no brake like 
Clark and Webb’s. Continuity is at once interrupted, 
There can be no trouble in understanding our proposi- 
tion, and we need not waste space by illustrating our 
meaning any further. Indeed,"most railway men are im- 
— with the magnitude of the difficulty; and they 
rankly admit that if a continuous brake is to be really 
efficient it must be of one pattern—at least in all its more 
important features—on all railways the rolling stock of 
which is worked on other lines. Instead of deploring this 
circumstance, however, it seems to be accepted with con- 
siderable satisfaction, probably because it apparently 
forms an insurmountable obstacle to the adoption of con- 
tinuous brakes ; and that which the public has now to 
do lies in insisting that railway companies shall make 
up their minds to the adoption of some system 
which will admit of universal application throughout the 
kingdom. Until some one take is adopted nearly all 
the questions now so keenly discussed must he left 
open. We shall have endless experiments which prove 
nothing that is not already quite well known. We shall 
have commissions of inquiry and reports, and all the 
while accidents will occur, an‘ none of the advantages to 
be had from a good brake properly used will be realised. 
It is waste of time to mince matters in dealing with this 
question. Railway companies in this country are extremely 
reluctant to adopt continuous brakes, and they are 
still more reluctant to adopt any one continuous brake; 
and the antagonism is so strong, that although railway 
men freely admit that without unanimity of action on the 
part of the railway companies little is to be hoped from 
the application of the principle, they also confess that 
there is not the least prospect of unanimous action being 
taken in this matter. This means that we are no nearer 
now to the realisation of the full benefits of the system 
than we were ten years ago, 

It is very much easier to call attention to these matters 
than it is to suggest a remedy for what we cannot avoid 
regarding as a very serious evil. We venture to think, 
however, that if the Government once insisted that all 
trains should be so fitted with brakes that the vehicles 
would be interchangeable, a solution of the problem 
would sco1 be found by railway engineers. No difficulty 
has been found in complying with the condition that all 
carriages shall be of a standard height from the rails to the 
buffers, and a standard width between the buffers. Indeed, 
if such a condition were not complied with, it would be 
pny impossible to conduct modern railway traffic. 

f we come to examine the causes which prevent the adop- 
tion of a uniform system of continuous brakes in the same 
way, it will be found to lie not in the want of efficiency of 
brakes, but in the likings or prejudices of locomotive 
superintendents. The very worst continuous brake in 
re we like extensive use is much better than the 
old hand-brake system. The railway companies would, 
we believe, have no ground whatever for complaint if Par- 
liament insisted to-morrow that within the next two years 
every train in the ee, ay worked interchangeably should 
be fitted up with either the Westinghouse, or the Clark, 
or the vacuum brake, They would suffer uo loss, and they 
would, no matter which of these systems was adopted, gain 
a great deal. We express no opinion here as to which of 
the three arrangements it would be best to make universal, 
nor is it necessary that we should. The fact is that any 
one of the three can be worked well enough to do good 
service; and Parliament would therefore, as we have said, 


be quite justified in enacting that all interchangeable car- 





riages should be fitted with any one of the three, to the 
exclusion of the others. But it is certainly not desirable that 
Parliament should make any choice in the matter. The work 
of doing that properly devolves on the locomotive superin- 
tendents and trafficmanagersof the various railwaysaftected ; 
and if these gentlemen would give and take a little, a de- 
cision which would be satisfactory to every one save a 
dozen disappointed inventors could be arrived at. Rail- 
way companies may rest assured that however powertul 
they are in Parliament they caunot avert the day, now 
rapidly approaching, when they will be compelled by Act 
of Parliament to provide all trains with means of stopping 
within a distance of 500 yards. The enactment will come 
just as certainly as did that permitting the use of smoking 
compartments, notwithstanding immense opposition, or 
that regarding intercommunication in trains. Now, it is 
worth while that railway officials should ask themselves 
what the immediate effect of such an enactment would be. 
We know that in order that its provisions may be fulfilled 
every carriage in a train must be braked. How could 
this be effected if-a few Midland coaches fitted 
with the Westinghouse brake were put into a Great 
Northern train titted with the vacuum brake? The 
result of such an occurrence is evident to the meanest 
comprehension. ‘The train could not be pulled up 
in the required space, and the Act of Parliament 
would become a dead letter. From the consequences 
of such a breach of the law it is not probable that the law- 
breaking company could escape. We see, for this if for 
no other reason, no escape from the conclusion that sooner 
or later, possibly very soon indeed, railway companies will 
be compelled to adopt one uniform, or nearly uniform, 
system of continuous brake; and it is quite time that some 
steps were taken to decide what this brake is to be. 

There is, we think, plenty of information available to 
enable railway authorities to come to a sound and satis- 
factory conclusion; and we would suggest that a conference 
of the leading engineers and other gentlemen of the principal 
railway companies might be held to discuss the point, and 
settle it if necessary by vote. The minor companies 
would have no doubt to give way to the more powerful 
roads ; but, after all, we cannot see that any substantial 
loss would be sustained in this way. In any case, 
whether the companies like the idea or not, they are 
bound to entertain it, for it is certain that with the 
occurrence of the next great railway collision Parliament 
will take energetic measures to put the recommendations 
of the Royal Commission on Railway Accidents into force. 
This recommendation, it will be remembered, runs thus: 
“ We further recommend that railway companies shall be 
required by law under adequate penalties to supply all 
trains with sufficient brake power to stop them within 
500 yards under all circumstances.” 


OUR COMMUNICATIONS WITH THE EAST. 

THE successful completion of the Suez Canal, contrary to 
the anticipations of so many who held adverse opinions as 
to the possibility of its construction, silenced for a time 
those who had persistently advocated other routes to 
India. But there are still many who think that our 
unchallenged retention of the Suez Canal route depends on 
so many contingencies that the day must be looked forward 
to when it will become a necessity to this country 
to have an alternative route available. A certain colouring 
is doubtless given to such arguments by the occurrences at 
present taking place, and the acknowledged fact that any 
attempt on the part of Russia or Turkey to interfere with the 
canal would precipitate this country into war. Lord Derby’s 
declaration to Parliament leaves no doubt that this would 
be so, and therefore it is argued to be an open question 
as to whether on some future occasion we may find forces 
arrayed against us which fora time would stop our Eastern 
communication by this channel. Maritime highways are 
certainly more open to obstruction by an enemy’s forces 
than would be a land route. A few torpedoes laid down 
or a ship sunk in the canal by a daring enemy who might 
succeed in evading the watchfulness of our cruisers, 
would effectually block its passage. Among the complica- 
tions of European politics, we can hardly hope, under every 
eventuality, to find the neutralisation of the canal fully 
respected and supported by all the Powers, none of whose 
interests in its preservation at all come near to those of 
Great Britain. But although we admit that these risks have 
to be faced, and feel that no scheme as yet put forward can 
lessen that necessity, consideration of the several alternative 
routes proposed will possess interest at the present time. It 
must be borne in mind that it can only be when this 
country is at war with European Powers that any alter- 
native route could be required. It is hopeless to expect 
that as a commercial undertaking any land route could 
compete as a highway with our present water carriage, and 
no troops could be conveyed by it with that economy 
or under the sanitary conditions which are now ensured 
by our system of Indian troopships. A long railway 
journey through heat such as must be endured on the 
proposed Euphrates Valley line, would be fatal to many 
men, packed as troops must be on such occasions; and the 
difficulties which have been experienced by the Russians 
in bringing their forces into line on the Danube fully 
prove how soon a railway may give way under the undue 
pressure of exceptionally heavy traffic. Such a considera- 
tion, therefore, must have great weight when comparing 
the possibility of a land route, even if only for a time, 
superseding the Suez Canal. The latter, admittedly, is 
open to a possible danger of: interruption, the former 
must fail from inherent causes of disability. Years must 
san before the countries watered by the Euphrates can 

ope to become so far developed as to create an internal 
traffic which should make a railway constructed through 
them self-supporting, and independent of the revenue 
which its original promoters deemed would accrue to sucha 
line as the highway to India. How many of our Indian 
ngers would, for the sake even of a saving of ten days 

on the journey, exchange the comforts of the luxurious 
steamers now running through the Canal for the constant 
changes involved in such a route as that proposed through 
Asia Minor to the head of the Persian Gulf? The heat in 





450 


THE ENGINEER 


JuNE 29, 1877. 








this last is even ter than that now to be endured in 
the Red Sea; and we venture to say that not one fiftieth 

rt of those who are now conveyed without the least 

reak in their journey from Marseilles or Brindisi to 
India and China would care to avail themselves of such an 
alternative. Some day, in the far distant future, the pro- 
gress of the nationalities among which such a line must 
pass may give rise to its construction ; but it is useless to 
hope that any Government or body of speculators will 
advance the funds required for its special construction for 
simply strategical reasons, 

The present advance of the Russians into Asiatic 
Turkey, and the probability that if successful some portion 
of that country may be annexed to their empire, furnishes 
a further argument against the adoption of the Euphrates 
valley as an alternative route. That line would lie too close 
to the new Russian territory, or, as present events are 
proving, would be too easily accessible to Russian attack 
to make it any more guaranteed against interruption than 
the Suez Canal is ; and it may be considered, therefore, 
that on all grounds, commercial, political, and strategical, 
it is useless to regard this line as ever likely to afford a 
possible—or, even if possible, a safe alternative route to 
the East. Lord Salisbury recently adverted in the House to 
the “thumb and finger” method of admeasurement employed 
by alarmists when discussing the danger of Russian ad- 
vance towards our northern frontiers of India. Not 
less inconsiderate are the views of a small party of 
visionaries, who seek to imitate the Russian Czar’s design 
for the railway from St. Petersburg to Moscow. This 
design was a straight line which he drew with his pencil 
between the two places on a map. It is a pleasing sort 
of after-dinner occupation to sketch a line from Constan- 
tinople, through Teheran, Ispahan, and the wilds of 
Beloochistan, to Bombay, but wholly tco impracticable 
to demand our consideration ; and yet, if it could be 
carried out, this line at least affords one condition 
of superiority over the route by the Euphrates Valley 
—that of unbroken railway communication; for the 
bridging or tunnelling of the Bosphorus cannot be con- 
sidered an insuperable difficulty. A century hence, 
perhaps, the development of Persia may create a need for 
freer communication with other countries than at present 
is even thought of, and such a line may then be com- 
menced. Once connect by railway Ispahan and Teheran, 
and sooner or later extensions will be pushed on ; but we 
may at present leave all thought respecting such a scheme 
to our great grandchildren. Many eminent statesman, 
among the first of whom we may reckon Lord Lawrence, 
deem the anticipation of a Russian advance upon India 
anightmare; but any proposition for alternative com- 
munication with the East which must pass through or 
near Russian territory, or what may hereafter become 
Russian territory, must be left out of the category of 
routes to India available for warlike preparations. The 
interest, and therefore the duty, of England lies in her 
retention, co#te gui cote, of the Suez Canal route, and no 
sentimental or political considerations must be allowed to 
stand in the way of her complete possession of it. 

Before closing this article, it may not be altogether inop- 
portune to notice what progress the Russians are them- 
selves making towards effecting railway communication 
between their seat of government and our Indian frontiers. 
It has been recently announced that the Emperor Alexander 
has formaily sanctioned the commencement of the Central 
Asian Railway, which Russian engineers fondly hove to 
see stretching across the Continent from the Volga to the 
Yellow Sea, having branches to Siberia in the north, and 
India in the south. Samara, a town situated between 
500 or 600 miles east of Moscow in a direct line, is now 
the terminus of the existing railway. The first extension, 
now sanctioned, will carry this on to Orenburg on the 
river Ural. This scheme, thus to be commenced, contem- 
plates further extension thence by a circuitous route to 
Tashkend, the chief city in Turkistan, which it is proposed 
to make the junction for Bokhara, Yarkand, and India, 
whilst the main line is to continue through Eastern 
Turkestan vid Kashgar, and through Mongolia to Pekin, a 
total distance, even as the crow flies, of about 6000 miles 
from the present terminus at Samara. Of this stupendous 
scheme the Russian engineers only contemplate getting as 
far as Tashkend at present, and even this section of 
1500 miles is said to possess almost insuperable difficulties. 
So India still lies far off in the future. But India is a 
country where, if we do not lead, we must be doomed to 
follow; and, although we may not be prepared to entertain 
such plans as above set forth, much can and should be 
done by cultivating friendly relations with Persia, and 
starting, under British auspices, a system of railways in 
that country. Nor do we deem it wholly impossible that 
even the present barrier of the Himalayas should some 
day be passed by the locomotive, and British influence 
extended with railways constructed by British enterprise, 
in Cabool and Khelat, which countries will then become 
formidable barriers to any attack on our Indianfrontierline. 
We think we have disposed of the hypothesis that any 
land route can ever become a substitute or alternative for 
the Suez Canal as our road to India, and we feel sure no 
Ministry dare neglect to take any steps necessary to insure 
our complete command of it. They could not go further 
than will be warranted by the interests of, and supported 
by, the English nation. 





IMAGINARY GRIEVANCES, 

lt would seem that anyone who chooses to start a “cry,” can 
be certain, with a little persistency, of getting a number of 
followers, no matter how absurd the cry may be. There is 
something congenial to the tastes of the continual grumbler about 
trifies, in attending meetings whereat he may make himself heard 
and may assist in passing resolutions and in getting up deputa- 
tions to bother the Home Secretary or some other official in whose 
power he imagines it is to order that what the grumbler requires 
shall be secured, The necessity for what these men pro. 
pose, when they know what they want—which is not always the 
case with deputations—is to them unquestionable, Happily, 
however, their faith in their cause frequently gets a rude 
shaking, and the deputation in this respect is of public utility, 





inasmuch as it sometimes cuts short a matter, frequent notices 
of which in some of the daily newspapers are a nuisance to the 
public. Recently a cry has been raised against the use of bells 
on tram-cars, and a deputation has waited on Sir Chas. Adderley 
on the subject. As far, at least, as the objections refer to the 
disturbance of business in streets through which the cars run, 
they certainly seem to be of an imaginary and trifling 
character. It is generally admitted that a warning of some 
kind is necessary, and it must also be admitted that 
the sound of the tinkling of bells is probably less 
objectionable than any other that could be adopted for the pur- 
pose. Whistles have been proposed, blown by bellows worked 
from the car axle, but this would certainly not find any support 
from those who object to a bell. In America a large bell is 
sometimes fixed to a car within easy reach of the driver, who 
rings it only occasionally when his path is not clear. The ucca- 
sional noise from a bell of this kind must be a greater nuisance 
than the continuous tinkling of the little horse belis which in some 
of the London streets is drowned in the noise of continuous and 
heavy traffic. For some time the car drivers simply cleared their 
way by blowing a whistle when nearly approaching any vehicle, 
but this frequently resulted in a refusal on the part of the driver 
of the vehicle on the line to be “ ordered’ to or from any par- 
ticular part of the street to make room for a tram-car, which he 
would probably look upon with anything but favour. The bells, 
on the other hand, ringing continuously, give their warning in a 
less officious manner, so that the drivers of ordinary vehicles do 
not feel themselves ordered about, and the car driver conse- 
quently has much less trouble to keep his way clear and to keep 
his time. One cannot help feeling that the grievance is 
indeed a small one, and that matters of any real import- 
ance must be very rare when it is necessary to seize 
upon such trivial affairs for the pleasure of an agitation, The 
memorialists complained of the noise made by the incessant 
ringing of bells as irritating, distracting, and worrying, and as 
interfering with business operations, and said the use of bells, 
which was discontinued on Sundays, was wholly unnecessary, 
inasmuch as the noise created by the travelling of the car gave 
ample notice of its approach by day, while at night there was a 
strong light, both in front and in the rear, which could be seeu a 
long way off. The “business operations" referred to are 
mostly those of retail shopkeepers. We faucy that the majority 
of Londoners will be slow to understand in what respect these 
“operations” are of such a delicate nature as to be interfered 
with by the tinkling of these bells, or to see in what way a 
screaming whistle, which the deputation thought preferable, 
would reduce the interference with business, especially as the 
use of the whistle was very frequently supplemented by au 
altercation between car and cab or other drivers, and not always 
in the choicest language. The allegation as to the noise made 
by the travelling of the car must be accounted false, for, as a 
rule, the tram-car when in fair order will not make half the 
noise of an omnibus, and in many of the busy thoroughfares the 
noise made by the car is completely lost in the rattle of ordinary 
vehicles. As to the “strong light both in front and the rear” 
of the cars which the memorialists seemed to think sufficient 
for all purposes of clearing the line of vehicles and foot passengers 
by night, it may be remarked thatas a rule people have no eyes 
in the backs of their heads, so that drivers of cabs, and 
especially of covered vans, might be excused if they failed 
to see acar not in their own way so long as it was behind 
them, but on the track of which it was convenient for them to 
run, while the car-driver fruitlessly blows a whistle or shouts 
to obtain his own road. In reply to the deputation, Sir Chas. 
Adderley said they had not shown either that no warning was 
necessary, or that, if one were necessary, there was any better 
kind of warning than the ringing of bells. Having visited Paris 
in the Whitsuntide holidays, he found that it was customary 
there to use a horn; whether that would be less objectionable 
to the deputation than the use of bells, he did not know. Here 
one of the memorialists, probably thinking of the “ distracting" 
« aveerennse with business operations,” said that he thought it 
would. 
appeared to have felt strongly that some warning was neces- 
sary, for when an accident had happened, they had made 
the exculpation or inculpation of the company dependent 
upon whether a warning had been previously given or not. 
Sir C. Adderley was probably joking when he added that “he 
could not hold out any expectation that the Government would 
introduce a bill to accomplish the object, but such a powerful 
body as that before him might induce one of their representa- 
tives to do so.” Soon after this the deputation went away 
thankful for this suggestion. If the heads of departments are to 
be troubled with deputations upon really trivial matters, it will 
soon be difficult to persuade them of the importance of any 
grievance brought before them by memorialists on any subject. 


CANAL FEED WATER. 

Wirnkott assuming that the disastrous and destructive boiler 
explosion on Tuesday night at the Biddulph Ironworks of Mr. 
Robert Heath, M.P., is traceable to such a cause, we, neverthe- 
less, point out that there are ironmasters in South Staffordshire, 
and also in some other iron-making centres, who are dreading 
such a calamity in their own case from a cause over which they 
have not very easy control. There are numerous instances in 
which it is very difficult for steam users to get a supply of other 
than canal water for their boilers. To a greater extent than 
ever, canal water in manufacturing districts is polluted. Managers 
of chemical and galvanising works often use the canal aa an outlet 
for a portion, at least, of their fluid waste, Of choice this is 
sometimes done—but occasionally there is little or no alterna- 
tive. The compulsion relates to those localities where the public 
sewers drain on to sewage farms. Fluid refuse from a galva- 
nising pit exercises a noxious influence upon land under cultiva- 
tion upon which it is throw-; and much of it in the sewage 
would make irrigation for rye grass or any other crops imprac- 
ticable. Smarting under the pernicious effects of such an ingre- 
dient in their drainage, some Corporations, who throw their 
sewage upon farm soil, have given notice tu galvanisers and such 
like manufacturers that they must not use the public sewers for 
such lees. Manufacturers so warned are the chief people who 
pollute the canals. But somaaing Charybdis they themselves 
upon Scylla; for it happens that the canal companies who eupply 
water to the steam users are receiving loud and ceaseless com- 
plaints of the havoc which the chemically-tainted water is work- 
ing in their boilers. These are being eaten through at a pace 
increasing in proportion to the number of chemical firms in the 
neighbourhood of the canals ; and boiler mending is an item of 
work charges never before so great. Unhappily the mischief 
which is being wrought is often very difficult to discover. For 
example, the acid insinuates itself between the overlapping joints, 
where, hidden from the eye of even a most careful boiler cleaner, 
it becomes a source of the gravest anxiety, cast and wrought iron 
are alike attacked and destroyed. Only this week an immense 
cast iron condenser, 1}in. thick, had been eaten to so thin a shell 
that the pressure of the external atmosphere upon it, when it was 
cchanaln of air, blew in its side. The canal companies are 
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doing their best to preserve the water from pollution, even to the 
threat of refusing the chemists’ locomotive access to the canals, 
But there are further troubles ahead. Certain of the chemists 
declare that they will defy both corporations and canal com- 
panies. 

THE SEVERN TUNNEL. 

In Tue Encincer of September 24th, 1875, p. 216, we gave 
the paper read by Mr. Charles Richardson, M.I.C.E., engineer of 
the tunnel, before the British Association at its Bristol meeting. 
We are glad to find that the views and estimates there given by 
Mr. Richardson are fully supported by the successful progress of 
this important work. One heading has now been driven under 
the whole of the “shoots,” or low water portion of the river, and 
has proved that the strata there consist entirely of strong Pen- 
nant rock, and almost free irom water. One main object of the 
heading was to ascertain these facts and prove the practicability 
of the work. This has been done iu « most satisfactory manner, 
and the execution of the whole of the work of the complete 
tunnel will be commenced in a few weeks. The length of the 
line will be a little over seven miles, of which about four and a- 
half miles will be through the Severn Tunnel, two and a-quarter 
miles being under the river, The working shafts will! of necessity 
be far apart, six only being provided for the whole distance, and 
two of these will be nearly a mile apart; but the heading has 
already been driven nearly the whole distance between these two 
shafts. This heading will form the permanent drain to the 
whole of the tunnel after its completion, and the five working 
shafts will be filled up again, one only being ieft open for 
pumping, with another cloze by it for ventilation. Nearly the 
whole of the tunnel will probably pass through strong rock. The 
part under the river will almost certainly do so, and be practi- 
cally free from water, like the strata already passed through 
since the heading bas got well under the river, the only water 
hitherto met with coming from land springs, no water having 
been met with from the Severn, ‘The first shaft was sunk at 
Sudbrook, a few miles from Portskewet, where the tunnel line 
from Bristol will join the Bristol and Newport line, thus placing 
the Great Western Railway in direct communication with the 
South Wales coal and iron districts. 


JERSEY HARBOUR WORKS, 

Ir has long been known that the Jersey harbour improvement 
works were regarded with distrust and alarm by the inhabitants, 
who saw their money literally “cast into the sea.” They have 
risen with the occasion, however. We learn from the British 
Press and Jersey Times of the 20th inst. that at a recent meeting 
of the “Royal States,” on the motion of Jurat Mourant, it 
was resolved, “That the delay of two months fixed by Act of 
the States of the 6th April, 1877, for suspending the works 
having expired, that the plans proposed to be substituted for 
the prosecution of said works would entail a larger expenditure 
than the revenues of the island can justify; that under the cir- 
cumstances it is advisable to cease all further expenditure with 
respect to the said works, The States have authorised the Com- 
mittee of Harbours to notify to Sir J. Coode, and to the other 
engineers employed on the said works, that the States will dis- 
pense with their services at the expiration of three months from 
this day.” This resolution was carried unanimously. We con- 
gratulate Jersey on the energy of its representatives. No one 
seems to know why the harbour works were commenced, or why, 
having been commenced, they were carried on. They ought to 
have been stopped long since. It would not be difficult, how- 
ever, to have designed and constructed something on a much 
smaller scale, and in a position really suitable for a harbour, 
which would have proved useful to the island. 


LITERATURE. 


The Theory and Action of the Steam Engine for Practical Men. 
By W. H. Nortucort, C.E. Cassell, Petter, and Galpin, 
London. 1877. 

Ir is a remarkable fact that the elementary literature of 
the steam engine is exceedingly meagre. Lardner’s treatise, 
published in Weale’s Series for the first time some twenty- 
tive yearsago,and Bourne’s “Catechism of the Steam Engine,” 
of more recent date, were long regarded as standard books 
of their kind. Indeed, until the publication of the work 
now before us it was extremely difficult to suggest any 
treatise which would take the place they have filled. We 
are even now somewhat in doubt as to whether Mr. North- 
cott’s book can be styled elementary. It certainly con- 
tains no description of the steam engine; while it pre- 
supposes the existence of a good deal of information 
concerning its construction and mode of action. On the 
other hand, it is written so clearly, and deals so simply 
with the various questions involved in the operation of 
steam engines, that we can confidently recommend it to 
any one who, understanding something about steam 
machinery, wishes to add to his stock of information. 
Mr. Northcott begins at the beginning, and after sketch- 
ing the history of the steam engine, supplies some excellent 
explauations of the co-relation of heat and energy, the 
nature of coal and the origin of force, getting, we may add, 
like most men, a little out of his depth in dealing with the 
latter subject. The second chapter is devoted to a con- 
sideration of the phenomena of what our author not inaptly 
styles “laboratory combustion,” and contains much useful 
information put into a concise form. The third chapter 
deals with furnace combustion, and we have found in it 
little or nothing to which exception can be taken. The 
remaining chapters treat of the transfer of heat; the gene- 
ration and properties of steam; motive power from steam; 
action and influence of the mechanism; varieties of engines 
and their comparative efficiency; testing steam engines; 
while the tenth and last chapter contaius certain useful 
rules and tables. These chapters are for the most part 
accurate, and they are not marred by any exhibition of 
that fanatical proclivity for certain ype of engines which 
injures many works, both English and foreign, of far more 
pretension than Mr. Northcott’s modest treatise. 

In one or two instances our author has not made his 
meaning quite clear, or has put forward statements which 
require a qualification which he has not suppiied, For 
example, he says :— 

Clearance limits the expansion attainable with a given cylinder, 
and lessens the actual expansion arriving from a given cut-off ; but 
the work done during expansion between any initial and final 
pressure is unaffected by it. Loss, however, arises from the non- 
performance of work during admission, and the ectual net propor- 
tional loss is greater with high-pressure steam than with low. 

Now this statement as it stands involves a fallacy, as 
Mr. Northcott would have seen had he stopped to think 
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Assuming that the ports and passages are of reasonable 
dimensions, steam will flow into the clearance s of a 
cylinder without doing any work, and so far no loss what- 
ever takes place. That there is a loss due to large clear- 
ance spaces is certain, but it does not take place during the 
riod of admission, as our author would have us believe, 
ut subsequently, by practically reducing the ratio of ex- 
pansion. In engines working absolutely without expan- 
sion—and some steam pumping engines give very nearly a 
rectangular card—theloss caused by large clearance may be 
very considerable. But even then it is not incurred during 
the time of filling the clearance space. 1t depends on the 
fact that more than a cylinder fall of 1 steam is required to 
do the work proper to one stroke of the piston. Again, in 
speaking of steam jackets, Mr. Northcott writes :-— 

By enclosing the working barrel of the cylinder in an outside 
jacket or envelope, and keeping the space between the two filled 
with steam from the boiler, or with hot gases, the alternate heating 
and cooling of the cylinder is almost wholly prevented, and the 
steam enters a cylinder as hot as itself. Thereis, then, no initial 
condensation, and condensation in the performance of work is also 
prevented, as heat passes from the jacket to the expanding steam 
sufficient in many cases to keep the steam in a saturated (?) state 
thioughout the stroke. 

Mr. Northcott has made an important discovery if he 
knows so much about the nature of the change which steam 
undergoes in the performance of work, that he can prove a 
jacket will prevent this kind of condensation. If he is right, 
then the quantity of steam actually used, minus that con- 
densed in the jacket, should accurately coincide with that 
measured by the diagram. Has Mr. Northcott ever met 
with a single instance in which the weight of steam really 
used could be measured by an indicator diagram? We 
are quite certain he has not, and if not, then jacketting a 
cylinder obviously does not prevent cylinder condensation 
in the way our author thinks. Again, as regards large 
engines, it is quite impossible for the influence of the steam 
in the jacket to make itself felt throughout the whole 
volume of steam in a cylinder. The questions involved 
are far too complex to be discussed here, and there is the 
less reason for dwelling on them that they have often been 
handled in the pages of this journal. We can assure our 
author that so far are engineers from being unanimously 
in favour of jackets, as he would have us believe, that 
they have not even made “p their minds whether in the 
use of compound engines they ought to jacket the large 
cylinder or the small cylinder, or both, or neither. Elabo- 
rate experiments have completely failed, in the case of large 
engines, to prove that any advantage was gained by the 
aid of a jacket, or any loss incurred when it was not used ; 
and in the well-known Gallatin experiments the evidence 
for and against a jacket was so evenly balanced, that while 
somewhat better results were got with than without it in 
certain experiments, in others the advantage lay with its 
disuse. In another place Mr. Northcott says :— 

The statement often met with in print that high-pressure steam 
has no advantage over low-pressure steam, except such as arises 
from the greater available rate of expansion, is very mi ling 
It is based on the assumption that the pressure x volume of steam 
is approximately constant, and the total hest required to generate 
steam is the same for all pressures To be correct the statement 
requires the further assumption that the steam is worked against 
a back pressure = 0. This last condition is never met with in 
practice. Accepting the first two assumptions, the effect of pressure 
upon the efficiency of steam used without expansion is Pp pi Pip 
so that in a non-condensing engine, with a back pressure of 16 1b. 
og square inch, the efficiency of steam of 16 lb, pressure would be 

6 -- 16 9 —16 _ .oo. 
at ——— == “B3in. 

16 6 

In the foregoing passage our author simply begs the 
question. The conditions he states never obtain in prac- 
tice. In the first place, no engine, save a few small pump- 
ing engines, is worked without expansion ; in the second 
place, really economical engines are always fitted with con- 
densers, Again, in expansive engines, what we have to 
deal with are the average pressures driving and retarding 
the piston ; andl no matter what the initial pressure used, 
the average pressures are in practice nearly the same in the 
case of all well made engines. Thus the usual terminal 
pressure being 10 1b. absolute, the initial pressures will be, 
to take an extreme case, 150 Ib, if the ratio of expansion is 
15 to 1, and 50 1b. if it is Sto 1. In the first place, the average 

sressure will be 37 1b., and in the second it will be 26 lb. The 
Track pressure in both cases will be about 4 lh, on the square 


inch, then wt = ‘891, while =F 4 — -346, We think 

oe 

the figures will show that if high-pressure steam is only 
better than low in the way Mr. Northcott indicates, the 
position he has assailed remains unshaken. We may add 
that if Mr. Northcott possesses any reliable information 
concerning the performance of a condensing steam engine 
expanding steam of 150)b. pressure fifteen times, he 
ought to make it public, as the successful performance of 
such machinery is Rog! rare. 

The publishers of Mr. Northcott’s excellent little work 
—for it is excellent notwithstanding the slight -lefects to 
which we have alluded—have done their part very well, 
the paper, type, and binding being alike good. We have 
detected one or two printer’s errors in the very simple for- 
mule used, which should be avoided in the second edition, 
which we have no doubt the book will reach. 

The Discount Guide; comprising Several Series of Tables for the 
Use of Merchants, Manufacturers, Ironmongers, and others, 
By Henry Harsey. London: Crosby Lockwood and Co, 
8vo. New Edition, revised. 

Tus book consists of eight series of tables, by which may 

be ascertained the profit arising from any mode of using 

discounts, either in the purchase and sale of goods, and the 
method. of either altering a rate of discount or advancin 

a price, so as to produce by one operation a sum that wi 

realise any required profit, after allowing one or more dis- 

counts. Full explanations and examples are given by 
which the use of the table may be rendiie and easily under- 
stood, and this, with a book of this kind, is one of the 
most important points. As the author observes in his 
preface, to many it is but imperfectly known that the same 
ratio of increase or decrease produces different effects upon 
different rates of discount, and for this reason, as well as 





= 0, and of 96 Ib. pressure, 








for the great saving of time effected, the first five series 
of 156 tables are of especial value, as giving, with little 
trouble, the alteration that should be e in any discount 
obtained—from 2} to 85 per cent.—in order to realise an 
required profit upon re-sale, or the alteration for goods 
bought subject to two discounts. The fifth series of tables 
relates to goods manufactured or bought net to be sold 
subject to one or two discounts. The sixth series consists 
of twelve tables of profit, showing the gross amount to 
which any sum from Id. to 20s., and from £1 to £100 
must be advanced so as to admit of a deduction therefrom 
at the same rate per cent, without injury to the principal. 
The seventh consists of seventy-nine tables of discount, or 
the amount to be deducted from any sum ; and the eighth 
of forty-four tables of commission, &c. We have in 
several instances checked the figures given, and found them 
correct. ‘The tables, 351 in number, and covering with their 
explanations about 500 pages, are well printed with fine 
clear type, and the book is one which can be recommended 
to those requiring a discount guide. 

Die Drei Rigibahnen und das Zahnvad-System. By Roman 
Ant. 4to, 1877. Zurich and London : David Nutt. 
THosE interested in mountain railways and rolling stock 
will find in this work a good deal of information on the 
later developments of this branch of engineering which is 
rot to be found in a collected form elsewhere. The Vitz- 
nau-Rigi line has been often referred to, and many who 
have visited Switzerland since 1871 have found their ascent 
of the Rigi made easy work compared with that of the 
ascent on horseback aay zigzag roads formed on the 
slopes from Gersau and Weggis on the south, and from 
Kiissnacht: on the west, and from Arth on the north. 
From the latter place a similar line has since been opened, 
and the author of the paper before us has given particu- 
lars and discussions upon the above-mentioned and five 
other mountain railways. Thus since Herr Rizzenbach in- 
terested himself in climbing the Swiss mountains by steam, 
and adopted Blenkinsop’s early rack and pinion railway, 
the labour and waste of energy of the tourist have been 
materially reduced. There are some peculiar dangers to 
which these lines are liable, and possibly the appreciation 
of this fact will cause the proprietors to ensure careful and 
continual inspection of the permanent way and rolling 
stock, the serious b e or disarrangement in either of 
which would be attended with such results as to ruin the 
prospects of the line. Diagram sections of the mountain 
are given, from which an idea of the ascent may be 
obtained, the gradient of the Vitznau-Rigi line being from 
one in six to one in four, the latter gradient being that of 
one-third the whole length of about three and a-half miles. 
In fifteen well-executed plates are given general drawings 
of three different forms of engines, and several types of 
carriages, and very complete illustrations are given of the 
a forms of rack gear and permanent way gene- 
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The Industrial Classes and Industrial Statistics. Mining, Metals, 
Chemicals, Ceramics, Glass, and Paper, with Maps. By G. 
Puittirs Bevan, F.G.S. London: Edward Stanford. 





-Mr. Sranrorp has from time to time published the sepa- 


rate volumes of a very useful series of fourteen books 


under the general title of “ British Manufacturing Indus- | 


tries,” twelve of which, written by well-known authors and 
scientific men, have been edited by the author of the 
eager volume, and of the second one with the same title, 

ut treating of different branches of industry, The twelve 
volumes mentioned dealt with the nature and method of 
the various British manufactures and industries, but this 
deals with those who perform the work. Except in 
scattered pamphlets and parliamentary and other reports, 
little information is to be found about the British work- 
map, and the statistics converning him. Although this 
volume, like those which have preceded it, is intended for 
the general reader, it contains a mass of information of a 
statistical character, drawn from numerous sources, and 
carefully condensed, so that the tables given will make it a 
useful book of reference, without detracting from its general 
interest. Political questions are not discussed, and the 
author expresses the conviction that a little less attention 
to political agitation, and more to self-improvement, would 
greatly benefit the English artizan. The earnings, wages, 
and work done, exports, number of hands employed, 
death-rates, &c., are given relating to the following indus- 


tries :—Coal mining, metal mining, metal manufactures, | 


including iron, steel, copper, lead, and tin-plates, foundries, 
making nails, chains, locks, cutlery, pins, wire, explosives, 
&e.; engineering, shipbuilding, chemical works, and 
various manufactures under this head, brickmaking, glass- 
making, quarries, paper, printing, ke. &c. Two very clear 
little maps illustrate by different colours the seats of the 
mining industries, and the metals, ceramics, glass, and 
paper manufactures. Though comprised within small 
limits, a very large amount of information concerning each 
industry treated is given, though, of course, there are many 
trades not considered, but which it would be useful to 
give. 








LEUPOLD’S DONKEY PUMP. 

We illustrate on page 441 a donkey feed pump now being 
introduced by Mr. Hugo Leupold, of 8, Victoria-chambers, 
Westminster. The drawing explains itself. There is practically 
in the design no novelty requiring description, but nevertheless 
the pump deserves examination. 

It has been specially designed for the use of owners of steam 
launches. It is made entirely of gun-metal, and is so light that 
one quite competent to supply a powerful steam-launch boiler 
can be carried under the arm. It requires little or no fitting 
on board, as it can be bolted down at once and the connections 
made, und special pains have been taken to make every portion 
simple, accessible, and not likely to get out of order. In these 
respects the little pump is meritorious, and we commend it 
accordingly to the attention of our readers. 








American Soctety oF Crvit ENGINEERS.—The offices of this 
aril have been removed to 104, East Twentieth-street, New 
or 


LE’ 4. INTELLIGENCE. 


QUEEN’S BENCH DIVISION. 
(Before Mr, Justice MELLOR and Mr. Justice LusH.) 
THOMAS v. THE QUEEN, 


Tus was the bearing of the application on behalf of the Crown, 
either for a new trial or that judgment might be entered for the 
Crown in respect of the action tried at Guildhall, and which ended 
in a verdict in favour of the supplicant. It will be remembered 
that Mr. Thomas’s claim lay in respect of an alleged contract for 
remuneration, which contract the Crown denied to have had any 
existence, and, as a consequence, the present hearing was chiefly 
directed to the consideration of the legal question, Was there or was 
there not such a contract between the parties? It was, of course, 
admitted that the Crown had the fullest power to make use of a 
patented invention without any obligation towards the inventor, 
consequently any claim which Mr, Thomas could have against the 
Government must be based upon the existence of a anil contract 
between them. The following summary of the facts of the case is 
given by the Z'imes’ reporter :— 

After three or four years of attention to the subject, and after 
various experiments had been made by Mr. Thomas with the 
concurrence of the military authorities, he, in June, 1858, wrote to 
General Peel “ for permission to submit to his notice an iraportant 
discovery in the action of gunpowder, the result of a course of 
experiments made by him during the previous three or four years, 
which would, he said, cause a material change in the construction 
of heavy ordnance.” Thereupon the War-office sent him a circular 
letter in these terms, dated January, 1858 :— 

‘* Misapprehensions having frequently arisen as to the rules of 
the War-office with respect to inventions brought under its con- 
sideration, it is deemed necessary that all persons who may be 
desirous of submitting projects of this nature should be apprised 
of the following regulations :— 

‘The usual practice being to refer such inventions to the 
Ordnance Select Committee at Woolwich, it is requisite that the 
committee should receive such descriptions and drawings or models 
as may be necessary for their elucidation, and the projector may, if 
he thinks proper, attend in order to give his personal explanation ; 
but the War-office cannot charge itself with any expense which 
may be incurred, either for travelling or any other purpose, with a 
view of assisting the individual to bring forward his invention, 
unless expressly authorised. And no expectation of reward can be 
held out, and none will be given, unless the invention shall not 
only be approved of, but adopted into her Majesty’s service. The 
amount of reward, in the event of any being given, must be left 
to the decision of the Secretary for War.” 

To this Mr. Thomas replied, acknowledging the receipt of the 
circular, and asking aninterview, which was declined. He, how- 
ever, entered into some further experiments on the footing thus 
explained, and in August he wrote to the office stating that he had 
discovered ‘‘ that two natural laws of the action of gunpowder had 
been entirely overlooked by all writers upon the subject,” and on 
those supposed “‘ laws” he desired to conduct further experiments, 
which he was accordingly allowed to do. In his statements on the 
subject he deduced from these “laws” which he had discovered 
these practical conclusions—that the experiments heretofore con- 
duc had been conducted on a wrong a and that the 
advantages attending rifled cannon would be found sensibly to 
diminish after tuey exceeded a certain calibre. In 1859 he desired 
the “‘ trial on a more extended scale of rifled cannon construction 
on his principle,” his object being the acquirement of the most 
efficient muzzle-loading rifled cannon together with the greatest 
projectile «ffect attainable with a gun not too large for active 
service, to which the reply was that the Secretary of State could 
| not sanction any further experiments at the public expense, and it 
| was added :— 
| Jf you still wish any farther trials you must understand that 
| no expense can be incurred by the public, nor any guarantee 
| entered into, or promise of future compensation made, before the 
| superiority of your invention has been proved.” 
| Further experiment» were made, but later in 1860 the War-office 
| wrote to say that the Ordnance Select Committee, after maturely 
| considering the subject, were of opinion that no seund or practical 
| conclusion could be deduced from his theories, which, indeed, they 

idered err s. It should here be stated—to make intelli- 
gible what ensues—that the great object of the petitioner was to 
rovide for the use of rifled cannon of larger calibre than had 
before been adopted ; and that he did succeed in producing a 7in. 
gun, which was larger than ay previously produced, although 
unfortunately—through some flaw, it was said, in the making—it 
did not stand the tests applied. In June, 1861, tke petitioner 
succeeded in producing « 7in. rifled cannon, but it burst on trial at 
the sixth rod. The Ordnance Select Committee, in reporting 
upon the jin. gun submitted by the petitioner, stated that they 
regarded the construction of such a piece of ordnance as ‘‘a bold 
and enterprising step on his part; that they believed it to be the 
most powerful piece of rifled ordnance that had up to that date 
been produced, having regard to the weight of the projectile and 
the charge employed ;* and it was even in contemplation at the 
time to purchase the gun in question, in recognition of the partial 
success that it met with, had it fulfilled the conditions mutually 
agreed upon. In November, 1861, when the petitioner again 
desired to submit the plans of a proposed gun to the Ordnance 
Committee, he wrote :— 
| **T am prepared to undertake al! the expenses in connection with 
| the trial and manufacture of my gun, and to show my plans to the 
committee ; but as they involve a principle which has cost me much 
| labour and expense to develope, I stipulate that in the event of 
| the trial showing a successful result as far as the principle is con- 
cerned, the expenses to which I have been put may be reimbursed 
to me by the Government.” Under these conditions the plans of 
the gun were submitted, and though there was a controversy as to 
the actual result of the trial, it did not appear that the War-office 
admitted it to be satisfactory, and the petitioner continued his 
experiments, and had more than one gun made at the Royal 
Arsenal upon his plans, Many letters passed between him and the 
War-office on the subject, but the letters from the War-office again 
and again reminded him that the experiments must be at his 
expense. Thus, in 1861 the Secretary of War wrote that “‘no 
part of the expense could be borne by the public, and that no en- 
couragement could be given to him to incur further expense.” 
| And again in 1862, when another gun was Lge ng by the plaintiff, 
the Secretary of War wrote: “It is to be distinctly understood 
that all expenses connected with the manufacture of the piece and 
its subsequent trial are to be defrayed by you.” Further experi- 
ments were made, and a gun constructed at the plaintifi’s desire 
at the Government works, for the purpose of being submitted to 
the Ordnance Committee for trial, and in March, 1862, Sir George 
Lewis directed that the expense should be demanded of him, and 














_| shortly afterwards wrote to him that the ee superiority of guns 
edby! 


constructed on his plan could only be prov 


long and continued 
experience, and that therefore d 


no j ption of guns 
made on this m could possibly be sanctioned. In 1863, when 
there was another Secretary of War in office—Lord De Grey—the 
petitioner in reply to some letters of his received an answer in 
these terms :— 

‘On reviewing the whole of the correspondence with reference 
to your plans for rifled ordnance it is quite evident that the expe- 
riments which have been authorised were not only undertaken at 
your own expense and against the advice of the office, but on the 
express condition that payment of the expenses should be made 
by you.” 

fr 1867, when Sir J. Pakington was Secretary for War, the 
titioner again called his attention to his claim for the services he 

d rendered to the public in the intreduction of heavy ordnance ; 
and Sir J. Pakington, in reply, gave him credit for his exertions, 
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and admitted that he had proved correet in his anticipations that 
of large calibre would be adopted, but id not admit 
that the petitioner's gun was the precursor of that since 
adopted, and accordingly Sir J. Pakington declined to entertain 
any claim for compensation. For several years the petitioner 
pressed his claim on the War office, and urged fresh experiments, 
which they declined. Succeeding secretaries of State, Mr. 
Cardwell and Mr. Hardy, took the same view, and at last, in 1872, 
the petition of right was brought, which, after the question of law 
had first been raised by demurrer, whether the Crown could be 
liable on such a claim at all, which was decided in favour of the 
titioner, came on for trial on the merits before the Lord Chief 
a and a special jury early in the year. The trial lasted fifteen 
days, the evidence being voluminous. The case of the petitioner 
was that there had been a contract to compensate him if he dis 
covered a principle on which heavy ordnance could be made, and 
that he had discovered and imparted to the Government such prin- 
ciple, and it was this—that such guns could safely be made 
according to this rule or law, that the thickness of the metal 
over the breech must be in the ratio of the square of the 
calibre. The Government, on the other hand, denied that there 
was any contract, or, at all events, none except on conditions 
which had not been fulfilled, and that even if there was 
a contract, and it had been fulfilled, the decision rested with the 
Secretary of War, and it bad been against the petitioner. He, on 
the other hand, insisted that in the course of the long years of 
correspondence and communications which had taken place, the 
strict terms of the circular had been departed from, and an 
understanding come to that if the petitioner substantially 
succeeded in discovering a plan on which the Government could 
make these great guns he should be remunerated, and that he had 
succeeded, and that they passed the‘ benefit of his experiments 
and had ever since made guns virtually on his plan. In the result 
the Lord Chief Baron, leaving the case to the jury whether there 
was such a contract, and whether it had really been carried out, 
the jury found in favour of the petitioner for £6500, There was 
an application, however, on the part of the Crown to set aside the 
verdict and enter judgment in its favour, on the ground that there 
was no contract to pay; that the only evidence of it was in 
writing, and that the Lord Chief Baron should have directed the 
jury that in point of law there was no such contract, and further, 
that even if there was, its conditions had not been fulfilled by the 
claimant ; and these questions have been argued at great length, 
and as the learned judges said, *‘ very elaborately and with great 
ability ” on both sides. 

The case was argued for the claimant by Mr. Butt, Q.C., with 
whom were Mr. WATKIN WILLIAMS and Mr. Lawson; and for 
the Crown by the ATTORNEY-GENERAL and Mr, Gorst, with whom 
was Mr. C. Bowen. 

At the close of the argument the Court intimated that they 
thought the verdict was unsatisfactory, and that therefore it must 
be set aside, and they took time to consider whether they should 
simply order a new trial or should enter judgment for the Crown 
on the ground that there was no contract. 

On the learned judges coming into court on Saturday, they pro- 
ceeded to pronounce their judgment to that effect. 

Mr. Justice MELLOR said they had already intimated that they 
were not satisfied with the verdict, and that so far as that went 
they should be disposed to grant a new trial. But they had thought 
that they were justified in considering whether they could not 
determine the case finally, on the ground that there was no contract 
on the part of the Crown to ate the clai tor Pp t 
him either for bis services or expenses, and they had come to the 
conclusion that there was no such contract between Mr. Thomas and 
the Crown, and that therefore the foundation of the claim failed. 
That being so, it was better for him that they should at once say 
so, and then he could at once ap on a final judgment; and if 
the Court of Appeal should think them wrong, then he would go 
to a new trial with the fundamental point finally decided in his 
favour. There was nothing to show a contract except what was in 
writing, and the construction of the written documents was for the 
Court, and the Lord Chief Baron ought not to have left them to 
the jury, but ought to have determined the case, and directed 
them in law that there was no contract. It would be of infinite 
danger if the construction of a contract in such a case were to be 
left to the jury. who would be too apt to take a view in favour of a 
claimant, which the law would not allow. It might be naturally 
imagined that departments of the Government dealing with infinite 

bers of s, who supposed they had got valuable inven- 
tions, and whose schemes there was not time to investigate, would 
protect themselves from the claims which such persons might set 
up. Otherwise the Government would be involved in perpetual 
litigation with claimants in respect of their supposed inventions, 
and there was a natural tendency in juries to find in favour 
of supposed inventors. Mr. Thomas seemed to have been a 
man of considerable ability, and had been most laborious 
in his attempts and experiments, and it was to be re- 
gretted that they had not been attended with more advantage 
to himself; but the Court could not on that account depart 
from the ordinary rules and principles of law, however they 
might think that the petitioner had devoted a very great 
amount of time, and labour, and ingenuity to the attainment of a 
beneficial result. Mr. Thomas in 1858 had addressed a proposal to 
the War-office, in answer to which the circular was sent to him, 
the effect of which was that in no circumstances could the idea of 
reward be entertained unless the invention was approved ani 
adopted, and even then the amount was to be left to the Secretary 
of State. It was clear that every care had been taken to prevent 
its being supposed that under any circumstances any claim on any 
other ground could be entertained, and it was on that understand- 
ing the petitioner entered upon his experiments. Again, in 1861 
there was a correspondence to the same effect, and the plaintiff 
wrote that he was prepared to pay all the expense of the trial of 
the gun, and that it was only in the event of the trial proving 
satisfactory—that is, to the authorities--that he was to be 
reimbursed even his expenses. There was nothing to show that 
the letters of 1861 took the case out of the terms of the circular, 
nor could it be said, even if it did, that the trial had proved satis- 
factory, seeing that the gun had burst. Throughout the experi- 
ments the petitioner had been told that they were at his own 
expense, att ye greatest care had been taken to exclude the idea 
that there was to be any claim upon the Government, anything in 
the nature of a contract to pay. That being so, being clearly of 
opinion that there was no contract, and that the case ought not to 
have been left to the jury at all, he came to the conclusion that 
a 5 should be entered for the Crown. 

r. Justice LusH concurred. After full consideration, he said 
he had come to the conclusion that the claim entirely failed, on 
the ground that there was no contract by the Crown. The Crown 
was entitled to make use of supposed inventions without any pay- 
ment whatever ; it was the right of the Crown to do so even in the 
case of a patented invention. The Crown. indeed, had been in the 
habit, when it used an invention, of making compensation, but 
that was mere bounty, and was not a payment under legal obliga- 
tion. Therefore, it could only be on some contract the claimant 
could recover against the Crown, and the circular of 1858 excluded 
his claim, for it clearly showed that it was not the intention of 
the Crown to enter into any legal obligation to an inventor in res- 

t of services or expenses, no claim was to arise unless an 
invention had been adopted, and then the amount was to be deter- 
mined by the Secretary for War. So far as the claim rested on 
that circular, there was clearly no contract. And then, as regarded 
the letter of 1861, there was to be no claim even for expenses 
unless there was a “successful result” in the opinion of the autho- 
rities, and there was no contract for the payment of expenses, 

is being his clear opinion, it was better at once to determine the 
case on that ground. The Judicature Act provided that when the 
Court were satisfied that they had befcre them the materials 
necessary for the final determination of the question in dispute, 
they should so determine it, And in the present case the materials 











before the court did enable them to determine on that which was 
the cardinal point of the case—whether there was any contract on 
the part of the Crown ; and being clearly of opinion that there 
was not, he had no doubt that the judgment ought to be entered 
for the Crown. 





COURT OF APPEAL,—LINCOLN’S INN, 
(Before Lord Justice James and Sir H. BaGGatay and Sir B. 
Brett, Justices of Appeal, June 25 and 26.) 
PLIMPTON v. SPILLER, 

This was the hearing of the appeal from the decision of the 
Master of the Rolls in April last. A full report of the trial in 
the court below appeared in our issue of the 20th April, and it, 
therefore, becomes unnecessary to reproduce the facts here. The 
arguments for the appellants were practically confined to the 
question of invalidity of the second claim in Newton’s specification 
and the question of publication by Jewitt’s book. 

Mr. Davey, Q.C., Mr. Gooprve, and Mr. W. M. Nort ap- 
peared for the appellant; Mr. H. Marrnews, Q C., Mr. Aston, 
Q.C., Mr. WALLER, Q.C., and Mr. Lawson, for the plaintiff, were 
not called upon. 

Lord Justice JAMES : Two objections were taken to this patent. 
Che first was that the plaintiff's claims in his specification were too 
large and not novel, His claim is divided into two parts, and by 
the second he claims ‘‘the mode of securing the runners and 
making them reversible as above described.” Perhaps the words 
taken alone might have the meaning attributed to them by the 
defendant, but that of the actual words is immaterial when we 
consider what the actual claim is and how it is to be construed. 
There is nothing in the Patent Law as to how ‘‘claims” are to be 
made, A patentee must show to the public what the invention is, 
and the object for which the patent is taken out. The real 
object of a man’s claim is not to claim anything not given, but to 
disclaim something as to which he doesnot wish a monopoly. A paten- 
tee gives in his specification the whole description of his machine, 
and in doing so must, no doubt, describe some things quite common 
and already known. But having described certain things, he says, 
“TI do not claim the whole, and I now tell you what I do claim.” 
Now, to see what a man does claim, one must look at the whole 
context, and I agree with the Master of the Rolls that it is absurd 
to suppose that the plaintiff was here claiming as a distinct aud 
substantive invention something well known at the time, namely, 
the putting of a piece of metal between two pieces of wood and 
screwing it up tight, so as, nevertheless, to be unscrewed and 
rev from time to time. The substance of the invention is 
“the attaching of the rollers or runners to the stock or footstand 
of the skate, whereby the rollers or runners are made to turn or 
cant by the rocking of the stock or footstand,” and that is the 
only thing protected by patent. There is no pretence for saying 
that by his second claim he goes beyond what his invention really 
is, or claims anything more than his poly. I ider that 
the objections, which were not discovered at all in the prior case, 
and are now only brought forward on a microscopic examination of 
the ification, are untenable. We now come to the second 
objection, as to prior publication. It appears to me that it is not 
necessary in this case to alter or lay down any new rule of law as 
to what is publication. I quite agree with the Master of the Rolls 
that it is impossible to say that the book sent from America was 
ever, in any way, accessible to the public, The evidence is far too 
slight to warrant any such conclusion. As to what my decision 
would be if the book had been catalogued or placed on the shelves 
of a public library, I do not desire to express any opinion. On 
the whole case, I am of opinion that the decision of the Master 
of the Rolls is right, and that the appeal should be discharged, 
with costs. 

Lord Justices BAGGALLAY and Brett concurred. 














THE INFLEXIBLE. 


In the House of Commons on Monday Mr. Ashbury asked 
whether her Majesty’s Government would at an early date appoint 
a select committee to inquire inte questions at issue relating to the 
doubtful stability of her M«jesty’s ship Inflexible. 

Mr. A. Egerton : The Admiralty caunot consent to the appoint- 
ment of a select committee to inquire into the stability of the 
Inflexible. They consider there is no doubt of her stability, and 
are prepared to accept to the fullest extent their responsibility for 
the ship. 

On = same day Mr. Reed asked the Secretary to the Admiralty 
whether he would lay upon the table of the House the official docu- 
ments from which extracts were read in committee of the whole 
House by the late First Lord of the Admiralty on Monday evening, 
together with all other reports which the Construction Department 
might have made to the board upon the stability of the Inflexible, 
and ships of her class. - 

Mr. A. Egerton replied that he intended to lay on the table certain 
documents quoted by the right hon. geutl the ber for the 
City of London, together with other correspondence bearing on the 
question of the stability of the Inflexible. He might take this 
opportunity of stating that there was at the Admiralty a floating 
model of this ship, and he had given instructions that if any hon. 
member was desirous of seeing it he should have every opportunity 
of inspecting it and of having such explanations given as he might 
think necessary, which bore upon the question of the stability of 
the ship. 

Mr. Teed wished to state, for the information of the House, 
that the model referred to had been inspected by himself. He had 
been invited to see the model in consequence of the doubt raised 
as to the stability of the Inflexible. It was distinctly a model in 
which certain wooden stuffing was placed that could not be 
removed ; and it did not represent the dangerous condition of the 
ship. 











CONTRACTS OPEN, 


LOCOMOTIVES FOR THE DANISH STATE RAILWAY. 

Tue directors of the Dauish State Railway invite tenders for 
four goods engines to be delivered free of all charges at the railway 
station of Aarhus or Wamdrup, not later than April 1, 1878. The 
contractor will be required to guarantee the locomotives for six 
months from the time of delivery. All repairs (with the exception 
of those due to causes beyond his contro!) during that period must 
be done at the contractor's expense. Payment will be made as 
follows :—90 per cent. of the purchase money when the !ocomotives 
shall have made a satisfactory trial trip; 74 percent. after running 
1000 English miles ; and the remaining 24 per cent. after the expi- 
ration of the guaranteed six months. The price of each locomotive 
is to be stated in imperial marks. As the engines are to match 
those already in vse, tie strictest attention to details, colour of 
paint, &c , will be required. A charge of 600 marks will be made 
for a set of tracings, 120 in number, showing the various parts. 
The principal dimensions and particulars are given in the following 
summary of the specification. All the dimensions are in milli- 
metres unless stated otherwise. 

General Conditions,—The } tives are ded to run on 
a line of 1435 mm. gauge, and must fullil the conditions required 
by the German Railway Union. They are to be six coupled, 
with all the wheels between the smoke-box and fire-box; the frames 
inside the wheels, the cylinders outside; the valve boxes between 
the frames. Every part to be of the best material and workman- 
ship, and to be constructed in such manner as shall satisfy the 
engineer charged with the inspection of the work. As far as 
possible, the details of all the four locomotives shall be inter- 
changeable without requiring any further fitting. In consequence 
of this condition, the drawings must be accurately worked to. All 
the screw threads must be of Whitworth’s standard pitch in 
English inches, and the width of the nuts is to be as follows :— 
tin., 135 mm.; yyin., 155 mm.; gin., 18mm.; yin., 20°5 mm.; 
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jin, 23 mm.; gin., 27°5 mm.; jin, 32 mm.; Jin.. 37 mm,; lin., 
15 mm.; Ljin,, 46 mm.; 1}in., 51 mm.; lgin, 55°5 mm.; Ltin., 
60°5 mm.; 1gin., 65 mm.; ljin., 69°5 mm.; lfin., 74°5 mm.; 2in., 
79mm. All the nuts and working parts are to be case ened, 
and all the details are to be marked R. and L. respectively, and 
are in addition to be stamped with the number of the locomotive, 
from 106 to 109, and not with the number of the builder. 

Locomotive.—The cylinders to be outside 406 mm. (l6in.) 
diameter and 560 mm, (22in.) stroke, with internal valve chests, 
each furnished with three blow through cocks, Cylinders and 
pistons to be of cast iron with 30 per cent. of hematite added. The 
rings of the Swedish pistons to be of soft cast iron. The framing 
is to be constructed of strong plate 26mm, (lin.) thick, 7720 mm. long 
and 750 mm. deep, planed on both sides. The buffer beam to be of 
oak 310 mm. deep and 160 mm, thick. The cross ties to be of plates 
14 mm. by 90 mm , and fastened with angle iron. All the bolts to 
be fin. Whitworth’s pitch, and provided with pear-shaped heads. 
The six bearing springs are to be of the best cast steel. The leaves 
78 mm. (3in.) broad, and 12 mm., (0°47in.) thick, and to bein twelve 
layers ; the length is to be 900 mm. (35°43in.) from centre to centre 
of the stirrups. The axles are to be of soft Siemens-Martin steel, 
from a maker of the best repute, and 159 mm. (6}in.) diameter. The 
wheels are to be 1270 mm. (4ft. 2in.) diameter, with sickle. shaped 
counter-balance weights weighing about 45 kilogrammes. The 
tires to be of Siemens-Martin steel 133 mm. broad and 57 mm. 
thick. The crank pins to be of Siemens-Martin steel having a 
diameter of 115 mm. and 70 mm. in the nave. The connecting 
rods and couplings to be also of Siemens-Martin steel. 
The engines are to be fitted with Kernaul’s modification of Trick’s 
valve gear. All the eyes are to be bushed with steel, and the 
bolts are to be of hardened steel. Krupp’s or Lowmoor plates are 
to be used in the construction of the boiler, which is not to have an 
elevated smoke-box, but to consist of five rings put together, with 
single rivetted cross seams and double rows of longitudinal rivets, 
The mean diameter to be 1200mm., and the thickness 12 mm., 
which is to be reduced to 8 mm. in the smoke-box. The front tube 
plate will be 22mm. thick, A steam dome 627mm. external 
diameter and 16 mm. thick is to be placed upon the first boiler 
cylinder. The fourth boiler cylinder is to be fitted with a man- 
hole. The fire-box end of the boiler is composed of two flanged 
plates 14mm. and 12 mm, in thickness, and two side plates 12 mm. 
thick, the crown being 22 mm. thick, all of Krupp’s or Lowmoor 
plates. The copper fire-box is to be 1450 mm. long—inside measure- 
ment—1380 mm, high, 960 mm. and 900 mm, broad at the top and 
bottom respectively. The tube plate is 25 mm. thick as far as the 
tubes extend ; below the thickness is to be 14mm. The back and 
sides are to be of the same strength, but an area of 820 mm. by 
1390 mm. in the crown is to be 18mm. thick. The fire-box plates 
are to be those made by Heckmann, of Berlin ; or by Lavesiére, of 
Paris, The stay bolts are to be of copper, and drilled 40mm. deep. 
The roof is to be stiffened by long iron stay bolts 23 mm. diameter, 
drilled at both ends. The boiler tubes, of brass, seventy copper 
and thirty zinc, are to be 125 in number, 51 mm. external diameter 
and 4300 mm. long between the tube plates; 2°8 mm. thick at the 
fire-box end, and gradually decreasing to 22 mm. at the smoke- 
box. They are to be fixed at the fire-box by means of puddled 
steel ferules 3mm. thick. The boiler is to be worked at a pressure 
of 140 lo. per square inch, English, and must be proved to 15} atmo- 
spheres by hydraulic pressure. An ordinary safety valve with a 
constant weight is to be fixed on the steam dome, whilst a 
Naylor's spring safety valve is to be provided for the fire-box end 
of the boiler. A Schily injector of 9mm. bore is to be fixed on 
either side of the fire-box. All the steam and water tubes to be of 
drawn copper without a seam. The steam and exhaust pipes are 
to be of copper 4mm. thick. Kessler’s lubricator is to be used for 
the cylinders, and Roscoe's lubricator for the slide valves, A 
aes of cast iron is to be placed in the smoke-box. The 
chimney is conical, and has a wrought iron ring painted with the 
national colours. The net weight of the locomotive is to be 
490 centners, and the gross weight when full, exclusive of the 
tender, 550 centners. 

Tender.—The tender is to be four-wheeled, with horseshoe-shaped 
tank, of 5 mm. plate, and capable of carrying 200 English cubic feet 
of water. The framing is to be constructed of plates 74 mm. thick, 
and is to be 5000 mm, in length by 78) mm. in depth. It is to lie 
outside the wheels. The four bearing springs, 900 mm. in length, 
are to consist each of ten layers of the finest cast ste<l, 78 mm. 
broad aud 12 mm. thick. The axle-box guides are to be of cast 
iron, with 30 per cent. hematite added Soft Semens-Martin steel 
is to be used for the axles, which are to be 165 mm. 
diameter at the nave. The wrought iron wheels of 965 mm. 
diameter are to be fitted with very sofs Siemens-Martin 
steel tires 153 mm. broad and 57 mm. thick. The front buffers 
are to work against a flat spring 780 mm. long. made up of six 
plates each 78 mm. broad and 12 mm. thick. The hind buffers are 
to be fitted like the locomotive buffers with spiral piston and 
springs. The draw-bar is to be connected with two spiral springs. 
The brake is to be on the screw principle, with eight soft wood 
blocks, A copper float with index is to be attached to each side of 
the tank, the scale being graduated to show English cubic feet, 
The net weight is not to exceed 170 centner, exclusive of the 
tools and accessories which are required to be supplied with the 
tender, a full list of which is given in the specification, 








NEW RAILWAY STATION, YORK, 
3Y the completion of the new central railway station at York, 
this country may now be said to possess the finest and largest 
structure of the kind in the world. Those who are acquainted 
with the station at the famous old Yorkshire capital, which has for 
so many years served for the accommodation of the heavy local and 
district passenger traffic, as well as the through trains of the East 
Coast service between Scotland and London, will be wellaware of the 
great inconvenience and loss of time which has been occasioned by 
entering into and restarting out of it. This inconvenience will now 
be done away with, inasmuch as the new station is so constructed as 
to be on the through line, so that the Scotch trains will now no 
longer be under theawk ward necessity of shunting. The construction 
of the new edifice and its collaterals has been a work of three or 
four years, but it has now been so far completed that it was opened 
for traffic on Sunday morning last, and has since been in regular 
use. Thestation is just outside the ancient city walls, and is situate 
on rising ground on the southern bank of the Ouse. The whole 
building, which is on a curve, is about a quarter of a mile in 
length, the platforms being 1500ft. long, of which 800ft. are under 
cover. The breadth of the whole structure is 234ft., and its 
height 50ft. It will be remembered that St. Pancras is onky 689ft. 
long, although its width is 240ft., or rather more than at York, 
The roof of the latter station is in four semicircular spans, one 81ft. 
—covering the four main lines of rails—two 55ft. and one 
43ft in width. The roof is carried on cast iron columns 
and longitudinal wrought iron girders, with wrought iron ribs, 
On the ribs is fixed a roof of woodwork, which is pnnelled 
and pierced with skylights along the centre of the ribs from end to 
end, at either of which there are glazed wind screens. The various 
platforms are connected by subways approached by ramps. The 
main entrance is towards the city walls on the south side, and is 
approached through a portico 150ft. by 55ft. This gives access to 
the principal booking-office, which is 41ft. by 36ft., and is fitted 
ible conveni There are other booking-oftices 
for the local traffic, and capital refreshment and waiting-rooms, . 
besides all the usual offices. All the walls are of Scarborough 
facing bricks, of which also the hotel adjoining the station is being 
built. This hotel will be of five storeys, with a north front of 
272ft., an east front of 99ft., and a west front of 48ft. It will 
have about 130 bedrooms, and will be well fitted up. 

In order to deal with the exigencies of the very heavy and 
constant traffic and the new mode of working the trains, special 
attention has been paid to the ing arrangements, and to the 
disposition of the points. A large signal-box at, the north end 
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of the station commands a view of the whole of the interior, 
though it not a little disfigures the general effect of the building. 
It may be stated that the station has cost something like 
£400,000, and is the joint property of the several companies which 
have running powers into or their own lines in York. 





PROPOSED SOUTH KENSINGTON PNEUMATIC 
RAILWAY. 


Tuost who visit the South Kensington Museum, the Albert | 


Hall, or the Horticultural Gardens, know that certain difficulties 
stand in the way. The Metropolitan District Railway is very 


largely used for the purpose, but it is a quarter of a mile from | 
the gardens, nearly as much from the museum, and half.a mile | 


from the Albert Hall. The District Railway Company have 
found it worth while to run omnibuses to carry passengers over 
these distances, especially in summer, and it can hardly be disputed 
that, short as the distances are, the public are quite prepared to 
pay a trifling sum to be carried over them. 

No doubt all our readers are familiar with the pneumatic 
system of Mr. F. W. Rammell, of Westminster-chambers, in 
which passengers are blown through a tube by a gentle gale of 
two or three ounces pressure to the square inch in well-lighted, 
comfortable carriages, free from smoke, dust, heat, and smell. 
About 15 yearsago this system wastried in Battersea Park onasmall 
scale. Subsequently an experimental line was made and worked 
in the Crystal Palace grounds, Then, it will be remembered, the 
pneumatic dispatch line was laid down from Euston to 
St. Martin, and it was proposed to make a subway from 
Scotland-yard to the other side of the river near Waterloo 


terminus. The last two projects have failed, but it is only fair 


to Mr. Rammell to state that so far as we can ascertain after 
careful inquiry and an investigation of the system, the failures 
have had nothing whatever to do with the mechanical principles 
involved. There is no doubt that Mr. Rammell can blow a train 
loaded with passengers through a tube, saya mile long, with 
ease, certainty, and economy, while the passengers will travel with 
a comfort as regards veutilation, quite unknown on the steam 
worked underground railway. 

A company is now being formed to construct a pneumatic 
railway between the South Kensington station of the District 
Railway and the Albert Hall, as shown in the accompanying 
plan. The line will rise the whole way to the Albert Hall, 
the ruling gradient being 1in 48. The train will be blown 
through the tube by an ejector, in other words a great centrifugal 
pump, 24ft, in diameter, fixed close to the District station, and 
worked by a pair of condensing engines exerting about 170 
indicated horse-power. The tunnel is shown in section in our 
engraving ; it will be of brick, and the floor will be paved, and 
under certain circumstances it will be opened to the public as a 
dry, well lighted foot-way, between the Albert Hall and the rail- 
way station. Its cross sectional area will be 105°5 square feet ; 
at the end of the train is fixed a screen or piston with an area of 
104 square feet, the difference being allowed for windage. The 
train will consist of six carriages, of very light build, the rail 
gauge being 4ft. This train will hold 200 passengers, and the 
total load will be 32 tons, or ten tons less than the weight of a 
single engine on the Metropolitan Railway. The maximum 
resistance at twenty miles an hour will be about 2420 lb., requir- 
ing to overcome it a pneumatic pressure of 2°6 ounces per square 
inch, and 162-horse power, assuming the useful effect to be 
60 per cent. 

No novelty is involved in the scheme, and of its mechanical 
success we have no doubt. It is quite beyond our province to 
deal with the commercial success or failure of a railway company, 
but we may say that the scheme has so far advanced that Mr. 
Rammell has got together a good board of directors for his com- 
pany. The capital required is £60,000, and the Metropolitan 
and District railway companies are supporting the scheme in a 
very practical way by guaranteeing a 44 per cent. dividend. 

It is worth notice that nearly all the leading engineers in 
England regard Mr. Rammell’s scheme with favour, as will be 
seen from the fact that a memorial has been addressed to the 
commissioners for the exhibition of 1851, which runs as follows ; 

“We, the undersigned members of the profession of civil 
engineers, and others, beg to represent :—That we have know- 
ledge of the pneumatic system of propulsion, as applied by Mr. 
Rammell, and of his long devotion to the working out of the 
invention. That we are cognisant of his plans for a pneumatic 
railway at South Kensington, the parliamentary powers for 
which were granted in 1872, and are of opinion that apart from the 
local usefulness of this line, and in view only of the importance 
of working out practically the principle involved in it, and 
thoroughly testing its applicability to railway purposes, the 
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| undertaking deserves encouragement and support from her 
| Majesty’s Commissioners.-—Signed, Charles Hutton Gregory, M. 
| Inst. C.E., W. H. Barlow, James Brunlees, T. Hawksley, F. J. 
| Bramwell, John Coode, William Pole, Joseph Whitworth, J. W. 
| Bazalgette, James Abernethy, Edward Woods, George R. Bruce, 
| C. William Siemens, E. Frankland, Harrison Hayter, George 
Berkeley, J. Fredk. Bateman, William Haywood, Latimer Clark, 
George Robert Stephenson.” 

With such an array of evidence in favour of the scheme, it is 
| impossible to doubt the merits of Mr. Rammell’s plans. 
| 
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THE CHEMICAL SOCIETY. 
| London, June 7th. 
| Dr. GLADSTONE, F.R.S., President, in the chair, 
| AFTER the announcement of visitors, the minutes of the last 
ordinary and of the extraordinary general meetings were read and 
| confirmed. The list of presents to the library was then announced, 
| and the certificates of the following candidates were read for the 
| first time :—W. H. Martin, and C. B. Fox, M.D. The President 
| then gave notice that at the next meeting of the Society a ballot 
| for the election of candidates would take place. The following 
| papers were read :— 
} ft) “On the Gases Enclosed in Lignite Coal and Mineral 
| Resin from Bovey Heathfield, Devonshire,” by J. W. Thomas. 
Four samples were examined. No, 1 lignite consisted of the leaves 
| and stems of plants in a closely compressed condition, and is 
| known locally as ‘‘ leafy coal ;” No. 2 lignite, dense, compact, of a 
| distinctly woody character, and dark brown; No. 3 lignite was 
| very dense, but earthy and wet in appearance, the cleavages being 
much incrusted with hydrated oxide of iron—in colour it was 
| nearly black; No. 4, mineral resin, retinashaltum, soft brown, 
| powdery, lighter than water. No. 1 leafy coal from Bovey Heath- 
| field, 100 gr , after heating to 50 deg. for twelve days, gave 








561 cc. of gas, containing CO2 87°25 O 0:24 CO 3. 59 OHe 8°92 
percent. After heating to 50 deg., 100 grammes were heated to 
| 100 deg. for eighteen days, and yielded 599 cc. of gas, CO2 89°53 
| Cn Hen, gases 033 CO 511 N 5°03 per cent. On raising the 
temperature to 150 deg., decomposition set in, and the pellets of 
mercury in the Sprengel became blackened by the formation of sul- 
phide of mercury. The gas given off had at first an aromatic 
odour, but afterwards became exceedingly disagreeable from the 
presence of organo-sulphur bodies, mercaptan, sulphide of allyl, 
&e. At 200 deg. more than 18cc. of gas was collected, the last 
portions of which contained CO, 82°06 SH2 2°82 CO 14:00 C2 H, 
0°49 C;, He 0°48 N 0°27 per cent. Above 250 deg. it was impossible 
to collect any gas, the action of the sulphur compounds on the 
mercury being so energetic as to block the Sprengel. No. 2 lignite, 
100 grammes at 50 deg. evolved 48'5cc. of gas, consisting of CO. 
96°23 per cent. O 0°11 CO 2°42 Cn Hen gases a trace, nitrogen, 
1°24 (the first portion of gas which came off contained 16°23 per 
cent. N.) At 100 deg. sulphur sublimed in small yellow crystals: 
the lignite began to decompose at 185 deg.; at 200 deg. the gas 
consisted of CO, 86°30 CO 7°41 CnH,n gases 2:08; marsh gas, 
3°34; hydride of propyl, 0°53; nitrogen, 0°34 per cent. No, 3 
lignite began to decompose at 180deg. The gas evolved at 200 deg. 
consisted of SHe 0°41 CO, 91°68 Cn Hon 0°41 CO 7°12 H traces N 
0°38 per cent. No. 4, mineral resin from Bovey Heathfield, at 
50 deg. a very small quantity of gas was given off; at 100deg. 
21°4cc. of gas from 100 grammes came over CO: 88'24 O 0°23 Cn 
Han 0°47 CO 7°90 N 316 per cent. At 110-120deg. it began to 
melt and decompose, the sulphur compounds coming off so rapidly 
as to block the pump. When the temperature was raised to 
160 deg. about 180 cc. came over, consisting of SH2 0°41 CO, 78°88 
Cn Hen gases 2°67 CO 7°82; marsh gas, 8°05; hydride of propyl, 
1°86 ; nitrogen, 0°31. When compared with the coals of the 
carboniferous period, it is seen that, as far as the occluded gas is 
concerned, these lignites resemble most cannel coal, but contain 
Cn Hon gases and oily matters of the aromatic series instead of 
gases and compounds of the paraffine series. The lignites are far 
less stable in vacuo, decomposing below 200 deg , whilst the true 
coals usually resist a temperature of 300deg. The existence in 
Nos. 1 and 3 of organo-sulphur compounds in the presence of 
hydrated oxide of iron suggests that the iron pyrites of true coal 
may have derived their sulphur from that existing in organic com- 
bination in the plants from which coal is produced, and not from 
the reduction of sulphates. The author concluded by pointing 
out the extremely hygroscopic nature of the Bovey lignites, 

Mr. Thomas also exhibited two mechanical appliances, driven by 
water or steam, for shaking a beaker containing a precipitate, so 
as to promote its settling, or for hastening the solution of a sub- 
stance. He mentioned that with the aid of the apparatus the 
magnesia precipitate came down from a dilute solution in fifteen to 
twenty minutes, 

After the thanks of the meeting had been given to the author, 
the President called on Dr. Frankland to read a paper “On 
Apparatus for Gas Analysis.” 

fter giving a short description of the original apparatus, intro- 
duced by himself and the late Mr. Ward, the author proceeded to 
point out the various modifications the apparatus had met with at 
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the hands of Mr. Duppa and Professor McLeod. Notwithstandi 
all improvements, there were still some disadvantages connec 
with the apparatus. In the first place, the bottom of the water 
cylinder was closed by an india-rubber cork, through which the two 
tubes passed. This cork, after a time, was liable to stick, and so, 
on removal, a risk of breakage was incurred. Moreover, it was 
not rigid, so that when the measuring tube was filled with mer- 
cury the weight depressed the india-rubber cork to a slight extent. 
This defect the author proposes to remedy by substituting a cast 
iron plate, through which the glass tubes pass water-tight by 
means of suitable collars, and are clamped by a strong wooden 
clamp, screwed to the cast iron bottom, A stop cock is inserted 
into the cast iron base for the introduction of water, instead of 
passing it down a glass tube. Another defect of the old apparatus 
was the use of steel caps to unite the laboratory tube with the 
measuring tube. They are liable to rust, are expensive, form a 
rigid joint, are always liable to break away from the cement, and. 
unless very carefully ground, are difficult to make absolutely tight, 
The author therefore proposes to do away with the steel caps by 
the following contrivance :—The upper end of the measuring tube 
terminates in a cup, like a small funnel, with a very acute 
angle. The tube from the laboratory tube is bent twice at right 
angles, and then drawn out at its end, so as to fit into the neck 
of the above cup (without grinding). It is then covered with a 
piece of thin sheet unvulcanised india-rubber, the edges of which 
are cut off, warmed, and joined, so that a conical stopper of india- 
rubber is formed. This, when moistened, pressed down into the 
cup by an india-rubber band, and covered with mercury, forms a 
perfectly air-tight joint, which is nevertheless flexible. 

Mr. Warrington said the joint had been most severely tried, not 
only with regard to its tightness, but as regards the possibility of 
any air space being left between the capillary tube and the cup, 
but no perceptible error could be detected. 

Dr. Frankland said there was another point which he had for- 
gotten to mention. The rack and pinion of Reguault’s apparatus 
was replaced by a long screw, the shelf for the mercury trough 
slidiog on a V shaped guide, and having a nut to fit the screw. In 
answer to Dr. Weight, who asked if the india-rubber cone was 
greased or not to secure the tightness of the joint, Dr. Frankland 
said that the joint was only moistened with water. 

Dr. Russell bore testimony to the necessity of wetting india- 
rubber and glass joints to secure their tightness. With regard to 
the improvements brought forward by Dr. Frankland, he would 
say that only those who had worked with the old apparatus could 
properly appreciate them. 

Mr. Greenaway pointed out the great ease with which the 
laboratory tube could be cleaned by reagents, now that the stoel 
caps had been got rid of. 

Dr. Wright then real a paper ‘Oa Narcotin, Cotarnin, and 
Hydrocotarnin, Part V.” A large number of experiments, made 
with a view of breaking up cotarnin into simpler bodies, and so to 
elucidate its structure, were as fruitless as were attempts made to 
synthesize narcotin from mixtures of hydrocotarnin and opianic 
acid. By acting on hydrocotarnin hydrobromide with bromine, 
the following actions take place :— : 


(1) C,.H:;NO;, HBr + Br, = HBr + C,,H1,BrNO,, HBr 


Bromhydrocotarnin hydrobromide, 
(2) C,,H,,BrNO3, HBr + br, = 2HBr+C,,H,,BrNO,, HBr 








Bromocotarnin hydrubromide. 
(3) C?,H,.BrNO;, HBr + Br, = C,,H,,Br,NO,, HBr 
Tribrombhydrocotarnin hydrobromide. 


The formation of the first two bodies is preceded by the produc- 
tion of the unstable addition products Ci; His Bre NO; HBr and 
Ciz Hy, Br, NO; HBr respectively. The third addition product 
tribromhydrocotarnin hydrobromide is a well-defined crystalline 
stable substance. Bromhydrocotarnin and bromocotarnin resemble 
in general properties hydrocotarnin and cotarnin respectively. The 
first crystallises anhydrous, and melts at 76deg. The second is 
Ciz Hi, Br NO; H20, and loses water at 100 deg. with decomposi- 
tion. Their hydrobromides crystallise well, that of the first bein; 

sparingly soluble in Hz O and anhydrous, while that of the secon 

is easily soluble, and contains Cjz Hi2 Bre NO; HBrH2O. When 
heated to about 200 deg. bromocotarnin hydrobromide fuses gives 
off HBr and combustible vapours, apparently CH; Br, and formsa 
small quantity of the hydrobromide of a new base, termed “‘ tar- 
conin ”—anagram on cotarnine and narcotin—Ci H» NO; and a 
larger amount of an indigo-blue substance, the hydrobromide of a 
base C20 His N2 O,; this base and its salts are all but insoluble in 
water, ether, alcohol, benzene, CS,, petroleum, &c.; boiling 
aniline and glacial acetic acid dissolve a minute quantity forming a 
deep blue fluid, strong Hz SO, dissolves it, forming a sulphate, 
(C20 His Ne Oc) 2H2 SO,; the solution has a tint rivalling magenta 
in beauty and intense colouring a Tribromhydrocotarnin 
hydrobromide fuses at 200 deg., and decomposes in accordance with 





the reaction Ci2 Hie BrsNO;, HBr = HBr + CH;Br + Cn H, 
BrNO,, HBr, forming bromotarconin hydrobromide. Bromotar- 
conin forms fine scarlet crystals, Ci: Hs Br NO; 2 He: O, which 
become crimson when dried at 100 deg.; the crimson anhydrous 
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mass when dissolved is hot alsolute alcohol, perfectly free from 
water, separates on cooling in crimson crystals, but if the least 
trace of moisture be —_— the scarlet hydrated crystals appear. 
The salt. are pale yellow, well crystallised, and sparingly soluble in 
cold water; the hydrochloride and hydrobromide contain 2 He: O. 
Cotarnin hydrobromide is very soluble C}z His NO; HBr 2H20, with 
bromine it forms the addition compound dibromhydrocotarnin 
hydr bromide C12 His Bro, NOs H Br, which by further action of Br 
produces tribromhydrocotarnin hydrobromide, identical with that 
from hydrocotarnin. By the action of water dibromhydrocotarnin 
hydrobromide splits up into HBr and bromocotarain hydrobromide. 
By the action of zinc and hydrochloric acid bromocotarnin takes 
up He and forms bromhycrecotarniu, identical with that obtained 
by brominating hydrocctarnin. By acting on opianic acid with a 
large excess of HI almost the theoretical yield of CHal is obtained 
for the reaction Cip H,, O, + »HI = 2 CH3I + Cs He O;—noropianic 
acid. The noropianic acid thus produced crystallises with 2H:0, 


and is not identical with the body recently described by Tiemann 


as isonoropianic acid. 
The next 
Dr. Wright. The otte from the rind of the fruit of the citrus 


limetia had a specific gravity 0°90516 at 15°5 C. when distilled, about | 


two-thirds ed over below 186 deg. After purification by frac- 
tional distillation and finally over sodium this yielded a terpene 
body boiling at 176 deg. On treating with bromine an unstable 
dibromide was formed, unlike the dibromide of the hydrocarbon 
from orange peel—hesperidene—this yielded but little cymene by 
simple heating, the greater portion being transformed into resinous 


non-volatile bodies. The cymene thus produced boiled at 176 deg., | 


and yielded terephthalic and acetic acids by oxidation with chromic 
acid; hence it would seem that the terpene of the lime is not 
identical with that of the orange, notwithstanding the nearness of 


their boiling points, but that is more like the terpene of the lemon— | 


boils about 173—which as Oppenheim has shown yields a dibro- 
mide from which but small quantities of cymene are formed by 
simple heating. The residue not volatile at 186 deg. was further 
heated, and gave a few drops of distillate between 186 deg. and 
250 deg. The residue in the retort was a semi-solid resin; on 
standing two or three months a quantity of crystals formed in this 


soft mass, these were extracted by the pump filter, well washed with | 


the terpene and with alcohol, and c lised successfully from 
strong and dilute alcohol. 
scentless, neutral, not volatile without charring, giving numbers 
agreeing with the formula C2, H.; O;, melting at 160 deg., and not 
forming protocatechuic acid or fusing with potash, and therefore 
not identical or even allied to hesperidin. 

Mr. Grosjean pointed out that in Sicily the otto was collected by 


pa squeezing the rind of the lime against a clean sponge ; | 
e 


objected to the formation of new names for chemical substances 
by the anagrammatic method. 


The Secretary, Mr. Perkin, then read a paper by Mr: (. T. Cross, | 


oa “‘ Primary Normal Heptyl Alcohol, and some of its Derivatives,” 


Pure «oanthol was prepared by a rapid dry distillation of castor | 
oil and fractional distillation; its specific gravity was 0°825 at | 
at 152 deg. Heptyl alcohol was | 


16 deg. C ; at 7486 mm. it boiled 
prepared by acting on 15 grm. of cenanthol dissolved in 150 grm. 


of 65 per cent. acetic acid, with 10 grm. of sodium in 1000 grm, | 
of mercury for ten days. The alcohol was drawn off, washed, Xc., | 


and purified by fractional distillation. From 300 grm. of impure 
aldehyde, 120 grm. of pure alchohol boiling 170 to 180 deg. were 
obtained. Some of the alcohol was specially purified by rectification 
over metallic sodium. It is colourless; has an le pear-like 
odour ; specific gravity at 0, 0°833 ; at 16 deg., 0°850; at 27, 0824; 
at 764‘1 mm. it boiled at 1755. The following substances were 
also — 
Heptyl chloride sp. gr. at 16 deg. 

_ bromide ..__,, ‘ a 

ne iodide ” ” 
acetate .. ,, 
cenantbylate ,, 0870 

- ethyl ether 0790 ,, » 165 
In conclusion the author draws attention to the coincidence of the 
boiling points of the above compounds with those calculated by 


0°881, boils 754-0 mm. at 159°2 deg. 
153 7506 =, 178S 

1346 
OST4 


78° 
210 
1915 
270-272 


” ” 


” ” 


Schoriemmer, viz., chloride 158; bromide 17° ; iodide 202, acetate 


1915. 


A short note was then read by the Secretary from Messrs. Dale | 
and Schorlemmer on the ‘*Transformation of Aurin into Rosanilin.” | 


Since their last communication to the Society, May 24th, on this 
subject, the authors have compared the spectra of the hydro- 
chlorides of their base and of rosanilin, and find them quite iden- 
tical. They have transformed their base into Hofmann’s violet, 
anilin-blue, and anilin-green, obtaining, at the same time with 
the latter, the violet. If aurin be treated with alcoholic ammonia 
for several days to 150 deg., the rosanilin first formed is converted 
into leucanilin ; a similar action does not take place in the forma- 
tion of rosanilin from aurin, because rosanilin is readily formed by 
treating aurin with aqueous ammonia to 120 deg. for twenty 
hours: if the temperature be raised from 180 to 200 deg. other 
colourless bodies are formed. 

The Society then adjourned to June 2ist, when the following 
pa will be read :—(1) “‘On Diamyl,” by H. Grimshaw ; (2) 
i Onl Dinaphthyls,” by Watson Smith; (3) ‘On certain Reactions 
between the Oxalates and Carbonates of the Alkalis and Alkarine 
Earths,” by Watson Smith ; (4) “‘ Note on Thallious Platinocy- 
anide,” by R. J. Friswell and A. J. Greenaway ; (5) “ On Crystal- 
lised Barium Silicate,” by E. W. Prevost; (6) “‘ Note on Anethol 
and its Homologues,” by W. H. Perkin. 








Tue INSTITUTION oF» CIviL ENGINEERS.— The Council of the Insti- | 


tution of Civil Engineers have awarded the following premiums :— 
(1) A Watt Medal, and a Telford Premium, to William Worby 
Beaumont, Assoc. Inst. C.E., for his paper on ‘‘ The Fracture of 
Railway Tires.” (2) A Watt Medal, anda Telford Premium, to 
William Cawthorn Unwin,” B.Sc., Assoc. Inst. C.E., for his paper 
on ** The Resistance of Boiler Flues to Collapse.” (3) A Telford 
Premium to Robinson Souttar, for his paper on “‘ Street Tram- 


ways.” (4) A Telford Premium to Isaac John Mann, for his paper | 


on “The Testing of Portland Cement.” (5) A Telford Premium 


to William Anderson, M. Inst. C.E., for his ‘‘ Experiments and | 


Observations on the Emission of Heat by Hot-water Pipes.” (6) A 


Telford Premium to John Baldry Redman, M Inst. C.E., for his | 
paper on ‘The River Thames.” (7) A Telford Premium to Henry | 


Robinson, M. Inst. C.E.. 
Power to Distances.” 

McDonnelJ, M. Inst. C.E., for his paper on “‘The Repairs and 
Renewals of Locomotives.” 
Henry Brunton, M. Inst. C.E., for his paper on “The Japan Lights.” 


for his paper on “‘The Transmission of 


10) The Manby Premium to Charles Norman Bazalgette, Barrister-at- | 
Law, for his paperon ‘The Sewage Question.” TheCouncil havelike- | 


wise awarded the following prizes to students of the institution :— 
(1) The Miller Scholarship to Percy Ruskin Allen, Stud. Inst.C.E, 


for his paper on ‘‘ Machine Tools.” (2) A Miller Prize to Arthur j 
per on “ Submarine | 


Cameron Hurtzig, Stud. Inst C E., for his 
Foundations.” (3) A Miller Prize to Charles Graham Smith, + 


Stud. Inst. O.E., for his paper on “The South Reserve Floating | 
Stage and Piers at Birkenhead.” (4) A Miller Prize to | 


Landi 
Ri 
of the Merits of Wrought Iron Plate and 
Single-span Railway Bridges.” 
Watts, + Stud. Inst. C.K , for his paper on ‘‘ Mechanical Puddling 
in the Manufacture of Iron.” (6) A Miller Prize to William James 
Chalk, Stud. Inst. C.E., for his paper on ‘‘ Waves, and on Struc- 
tures igned to Resist their Force.” 
Charles Mackay, Stud. Inst. C.E., for his paper on “ Kogineering 
Explosives.” 

+ Has previously received a Telford Medal. 


+ Mr. Graham Smith and Mr. Watts have been elected Associates of the 
Institution since the date of the presentation and reading of their papers. 


John Gifford Read, Stud. Inst. C.E., for his “Comparison 
"Trussed Girders for 





paper was on “‘ Otto of Limes,” by C. H. Piesse and | 


They formed white micaceous plates, | 


(8) A Telford Premium to Alexander | 
(9) A Telford Premium to Richard | 


(5) A Miller Prize to Nicholas | 


7) A Miller Prize to John | 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


816. An improved Toxic Preraration of liquid extract of beef or meat, 
Frederick Anderson and Joseph Yair, Cloak-lane, London.—28th 
February, 1877. 

963. Improvements in SHapisc Moviprnes and planing surfaces upon 
stone, brick, and factitious substances, and in the mechanism employed 
therefor, Charles Mansfield Lloyd, Nine Elms, London.—10th March, 
1877. 

1082. An improved Lever Corkscrew, Sidney Adolphus Wittmann, 
Great Marlborough-street, London —15th March, 1877. 

1632. Improvements in apparatus for CarnsuRETIING ATMOSPHERIC AIR, 
George William Weatherhogg, Grummant-road, Camberwell, London.— 
26th Aprit, 1877. 

| 1761. Improvements in the means of Paintin from PoxctvreD STeNsiLs, 

—— Wilson Swan and Isaac Freeman, Newcastle-on-Tyne.—5t Mey, 

| 1763. Improvements in Ratrrway Brakes, Samuel Wheat, Thorpe Tilney, 

Lincolnshire. 

765. Improvements in Carp Tasces, Antony Lampre, Paris.—7th May, 
sr 





} Si 


| 1811. An improved Pctiey or Drv, John Mackie, Reading.—10th May, 
1877. 


| 1845. New or improved mechanism for Sxcrnine the Nuts as used for 
Fisu-PLates a8 applied to rails on railways, Enoch Skinner, Ranskill, 
Nottinghamshire.—11th May, 1877. 
1855. Improvements in Scary Rtxos, Louis Beaver, Manchester. 

} 1864. Improvements in and relating: to Srsam Borters, William Robert 

Lake, Southampton-buildings. London. — A communication from 

Messieurs Ch. Bourgois and L. Bouchez, Arras, France.—l2th May, 

1877. 

| 1870. Improvements in the construction of Raitway Sienats and other 

— intended to signal in the dark, Ephraim Smith, Carlisle-street, 

London. 

| 1883. Improvements in Hinoes, Adolph Felsenthal, Bury-court, London. 

—l4th May, 1877. 

| 1889. Improvements in Furnaces for Treatixe Ores, Joseph Emerson 

} Dowson, Great Queen-street, Westminster, London.—1l5th May, 1877 

| 1962. Improvements in Pumpirse Macuixery, James Stephens, Stone- 

house, Gloucestershire. —19th May, 1877. 

| 1997. Improvements in the manufacture of Artivictat Foer or Fine- 
LicHTerRs, Andrew Carr, Birkenhead.—22ad May, 1877. 

2015. Improvements in apparatus for raising and Sorrortisa INvaLips 
and others in Bep, also applicable to sofas, couches, chairs, and other 

| incline rests, Caleb Trapnell, College-green, Bristol —23rd May, 1877. 

| 2022. Improvements in Locks or fastenings for doors or similar articles, 

John Hawkins, Bayswater, London. 

| 9031. Improved processes and compounds for Rerintno Inow and Sreet, 

| William Robert Lake, Southampton-buildings, London.—A communi- 

} cation from John Edwin Sherman, Boston, U.S.—24th May, 1877. 

| 2067. Improvements in Bieacaino Paper Povr, Textice Faseics, and 

other fibrous material, Henry Barker Wingett, Alton, Hampshire.— ith 

May, 1877. 

' 2071. py improved VentiraTep Giazep GarpEN Hayp Frame, Frederic 

Weller Kendall, Islington, London.—28th May, 1877. 

| 2088. An improved Cask Samrcer, Harry Sandeman, St. Swithin’s-lane, 
London.—29th May, 1877. 

2099. Improvements in compounds for Lonricatine and other purposes, 
Herbert John Haddan, Strand, London.—A communication from Peter 
Sweeney and William Edward Cooper, New York. 

2101. An improved method of Uritistne Worx-ovr Sterrers and other 

arts of permanent (railway) ways, Henry Gardiner, Fleet-street, 
ndon,.--A communication from Jean Gayda, Faris. 

| 2105. Improvements in the manufacture of Gas for burning, Theophilus 


Redwood, Lower Clapton, London, and Thomas Boverton Redwood, | 


North Finchley, Middlesex.—30¢ May, 1877. 


2119. An improvement in the mechanical construction of Cory-nooxs, | 


Eugene Franklin Goodman, 
1877. 

2127. Improvements in Fastesers or Suspenprrs for Neck Tres, scarves, 
and other similar articles of wearing apparel, Thomas William Jones, 
jun., City-road, London.—Ist June, 1877. 

2155, Improvements in Umprecia and Parasou Coverines, William 
Edw Duckitt, Bradford.— 2nd June, 1877. 

2181. Improvements in the manufacture of Carnoys for carrying 
chemicals, and in the moulds for manufacturing the same, Francis 
Dixon Nuttall, St. Helens, Lancashire. 

2183, ay eng in the manufacture of Sopa and Porasu, Max Carl 
Georg Lieber, Widnes, Lancashire. 

2185. An improved composition for Lupricaimse Woo. and other textile 
fibres in cardivg, spinning and other machinery, John Sowden and 
Henry Pike, Bradford. 

2187. A new or improved appliance for Measverno Crorn and other 
materials and fabrics measured by length, and for registering the length 
measured, Peter Jensen, Chancery-lane, London.—A communication 
from Nils Modén, Sweden. 

2191. Improvements in Stzam Pioronryo, and in apparatus employed 
therein or connected therewith, John Henry Johnson, Linccln’s-inn- 
fields, London.—A communication from Alfred Debains, Paris. 

2193. Improvements in Crrcctar Kwsirtinc Macutnes, Henry Moses 
Mellor, Arkwright-street, Nottingham. 

2195. Improvements in Cuise. or Toot Hoipers, John Nicholaus Floyd, 
Handsworth, and Charles Green Marston, Smethwick, Staffordshire, 
5th June, 1877. 

2197. Improvements in Morpantinc or Prerarinc Woven or Fettep 
Fasrics for Prrstinc, Henry Dewhurst, Huddersfield, 

2201. Improvements in Lamrs, Herbert John Haddan, Strand, London. 
—A communication from George Chappel, New York. 

2205. Improvements in apparatus for Lirrinc, Saootinc, Loaprxa, and 

| WEIGHING Sacks, part of same being applicable to weighing purposes 

| generally, Edwin Henry Tooley, Dunstable. 

| 2207. Improvements in Frsrovs Packtnos for Pistons and Gianps, and 

for other uses, Edward Turner, Canons Marsh, Bristol. 

2209. Improvements in Typr-composinc Macutnes, Alfred 

| Cowper, Great George-street. London.—6th June, 1877. 

| 2211. Improvements in the manufacture of Boo1s and Snozs and other 
coverings for the feet, Edgar Brooks, Birmingham. 

2213. Improvements in GaLvanic Batreaies, Armand de Watteville, Old 
—— London, and Joseph Mayer, Great Portland-street, 

on. 

2215. improvements in Sas Fasteners, Nathan Thompson, Southamp- 
ton-buildings, London. 

2219. Improvements in the construction of Woopen Pavements, Charles 
Mansfield Lloyd, Nine Elms, London. 

| 2291. Certain improvements in Looms for Weavinc, Walter Lord and 

George Jackson, Todmorden, Yorkshire. 

| 2223. Improvements in BoaT-LOWERING and disengaging apparatus, John 

| Cox, Bideford. 

2225. Improvements in machines for making Honrsr-rakrs, Alexander 
Melville Clark, Chancery-lane, London.—-A communication from John 
William Chewning, jun., Virginia, U.S.—7th June, 1877. 

2227. Improvements in the construction and arrangement of Mou.ps to 
be used in the manufacture of bricks, Thomas Gater, West Brompton, 
London.—8th June, 1877. 

2243. An improvement or improvements in apparatus or machinery used 
in GaLvanisise Surer Iron, or coating sheet iron with zinc or alloys of 
zinc, Richard Heathfield, Birmingham. 

2245. Improvements in Dryime Grain, and in the machinery or apparatus 
employed therefor, John Johnst: Clack N.B. 

2255. Improvements in Sautrie Box Mortons for Power Looms, Henry 
Bernoulli Barlow, Manchester. — ication from James Long, 
Philadelphia. 

| 2257. An improved process of GREENING PRESERVED VEGETAPLES und 
Fruits, Alfred Charles Collineau and Michel Edmond Savigny, Boule- 
vard St. Denis, Paris. 

2259. Improvements in Roapways, Pavements, and architectural and 
such like objects, and in the manufacture of articles to be used for 
— and other purposes, Thomas Sanders Bale, Newcastle-under- 

yne. 

2261. Improvements in machinery or apparatus for PLastine or Fo.pine 
Woven or other Faprics, ferdinand Rath, Goldsmith-street, London.— 
th June, 1877. 

265. Improvements in apparatus for Preventinc IncrustaTion in 

— Samuel Thomas Shuttleworth, Bishopsgate-street Within, 

don. 

| 2271. Improvements in Sewrve Macurnes, Sydney Pitt, Sutton, Surrey. 

--A communication from Charles Henry Warner, Stourbridge, Massa- 

chusetts, U.S. 

| 2273. Improvements in the manufacture of Lapper Tapes for Venetian 

blinds, and in machinery or apparatus connected therewith, Henry 
| Sankey, Manchester. 

2275. Improvements in machinery for making and Cortectixe Hay and 

similar substances, William Newzam Nicholson and William Mather, 

| _ Newark-upon-Trent.—11th June, 1877. 

2277. Improvements in Composire Brocxs and Stae3 for building 

urposes, Joseph John Lish, Grainger-street West, Newcastle-upon- 


Finsbury-square, London.—ilst May, 





Edward 





eC 





'yne. 
| 2278. ye on in the construction of Looms for Weavine, Samuel 
Shaw, Manchester. 





| 





2283. Improvements in the construction of Furnaces for Hearine, 
PuppuinG, Roastino, or otherwise working or treating Mrraus, Ores, 
and the like, Jacob Jones Storer, Southampton-buildings, London. 

2285. A new mechanical Fastener for Dresses, Scarves, and other use- 
ful purposes, Frederick William Kuschmann, Bunhill-row, and Leopold 
Hirschfeld, Spencer-street, London. 

2287. An improved Leacine or Garren Boot, John Plant, Longton, 
Staffordshire, 

2289. Improvements in the means of and apparatus for VENTILATING 
Carriages, Henry Carter and Charles Warren, Ipswich. 

2291. Improvements in apparatus to be arranged in connection with Gas 
Pires or Burners for Oreninc and Ciostne the Cocks thereof by 
Evecrro-maGNetismM, William Robert Lake, South ton-buildings, 
London.—A communication from David McConnell Smyth, East North- 
wood, U.S. 

2293. Improvements in the mode or means of Ratsine, Lirrina, or WiTH- 
DRAWING the Ruppers, Screw Prore.iers or Rams of Vessers from 
the Water when such parts are not in usc, Luke Thomas, Bayswater, 
London.—12th June, 1877. 


Inventions Protected for Six Months onthe Deposit ot 
Complete Specifications, 

2318, Improvements in BaLLoons for AeRtAL Navigation, William Robert 
Lake, Southampton-buildings, London —A communication from Count 
Antoine Apraxine, Paris. —15th June, 1877. 

2314. Improvements in and relating to Evecrro-maGyeric Motors, 
William Phillips Thompson, Lord-street, Liverpool. —A communication 
from Wesley Ward Gary, Washington, U.S.—14th June, 1877. 

2371. Improvements in the manuiacture of Sorr Merar Tones or Pires 
for Foruinc PLuMbens’ Trans and for other purposes, and in machinery 
to be used in such manufacture, William Robert Lake, Southampton- 
buildings, London.—A communication from Jesse Edward Folk, 
Brooklyn, New York.—18th June, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 

2138. Nets for Fisurse, William Robort Lake, Southampton-buildings 
London.—19th June, 1874. 

2161. Sream Borers, William Alexander Sanderson, Robert Sanderson, 
and James Sanderson, Selkirk, N.B.—22nd June, 1874. 

2195. Frxisa Door Ksons, Edward Vernon Baily, Birmingham.—2ith 
June, 874. 

2376. Dressixc, &c.. Fisres of Sitx, &c,, John Turner Wright and 
William Henry Laidler, Poplar, London.—7th July, 1874. 

2132. VentitatinG Rattway Carriaces, Albert Macklin, Tollington-park, 
London.—19th June, 1874 

2134. Markine, &c., Bitciarps, &c , Thomas Ollis, Liverpool..—19th June, 
1874. 

2145. Sutrnates of Sopa and Porassa, Thomas Robinson, Widnes. 
20th June, 1874. 

2217. Expiess Banns, Samucl Townsend, York. —26th June, 1874. 

2289. Comurnep Scoor and Srrrer, George Haseltine, Southampton- 
buildings, London. 1874.—1st July, 1874. 

2291. Makino Weavers’ Harness, George Haseltine, Southampton-build- 
ings, London. 

2171. Cvrriso Coat, &c., James Eaglesham, Kilmarnock, and Hugh Rige, 
Midlothian, N.B.—22ad June, 1874. 

2423. Raitway Sienavs, John Stinson Farmer, Kilburn, and Edward Tyer, 
Finsbury, London. —10th Ju/y, 1874. 

2760. Rock Deitts, Richard Hosking and William Bakewell, Dalton-in- 
Furness, Lancaster.—l0th August, 1874. 

2169. Makino Ittuminatine Gas, William Robert Lake, Southampton- 
buildings, Loadon.—t22nd June, 1874. 

2184. Mitistones for Grainpine Cory, Jules Aubin, Paris.—2 
1874 

2237. Horsrsaors, Edward Stacy Spencer, Benfield Bury, Essex,—27th 
June, 1874. 

2243, Fitters, Gustav Bischof, Glasgow,—29th June, 1874 

2307. Tarasuino Macutnes, Richard Hornsby and John 
tham, Lincoln, —2nd July, 1874 

2057. Horsesaors, &c., James Holmes, Robert George Thomas Holmes, 
and Frederick Kobert Holmes, Norwich.—13th June, 1874. 

2194. Burrons, &c., George Tomlinson Bousfield, Sutton, Surruy.—24th 
June, 1874 

2196. Briptinc Canies to Axcuors, Frederick Robert Augustus Glover, 
Isle of Wight.—24th June, 1874. 

2205. Steam Generators, William Henry Northcott, Notting-hill, Lon- 
don.—25th June, 1874. 

2560. Fasrextne Conyers of Pockers, Jacob W. Davis and Levi Strauss, 
San Francisco, U.S.—22nd July, 1874. 


Patents on which the Stamp Duty of £100 has been Paid. 
1780, Trix and Terne Piates, Edmund Morewood, Briton Ferry, Glamor- 
gan.—22nd June, 1870. 








do June, 


“Bonnall, Gran- 


Notices of Intention to Proceed with Patents. 
34. Cruces, Joseph Toussaint, Birmingham.—12th February, 1877. 
601. Waren-Merers, Gerard Wenzeslans von Nawrocki, Berlin —A com- 
munication from Richard Bredo. 
605. Arptication,of the Powrr and Wetcur of the Human Bopy for 
_ ino and Movino Locomotives, &¢., Victor A lolphe Mignot-Danton, 
aris: 
613. Carsciinc Borries, William Betts, Wharf-road, City-road, Lon- 
don. 
614. Water Gaver, Paul Ward, Wandsworth, Surrey.—14th Februar,, 
1877. 
623. Ovens, Thomas Vicars, sen., Thomas Vicars, jun., and James Smith, 
Lancaster. 
631. Wixpow Frayves and Sasves, Thomas Robb, Glasgow, and Joseph 
Sawers, Paisley, N.B. 
634. Forwvaces, Joseph Toussaint, Birmingham. 
35. Puncntxc Merat Pirates, Leonard Clayton and Lawrence Clayton, 
Hunslet, near Leeds. —15th February, 1877. 
652. Steam Gexerators, Thomas JamesSmith, Vicet-street, London.—A 
communication from Remi Legendre. 
662. Sewrsc Macuines, Owen Robinson, Kettering.—l7th February, 
1877. 
669, Torre Torrixne and Tartine Macuises, John Brigham, Berwick- 
on-Tweed, N B. 
672. Wrovent Iron Wueets, Louis Schwartzkoff, Berlin. 
679 Distxrecratine Or, &c., Harrison Holt, Hull. 
680. Mowrnctand Reapryc Macurine, Carl Lindbon, Falun, Sweden.— 
19th February, 1877. . 
697. Urttisation of Suirnvr, David Basil Hewit, Manchester. 
608. Treatino Yary, John Stirling Alston and William Reid, Glasgow, 
NB. 
699. Reapine and Mowrne Macurnes, Alexander Metiregor, Leigh.—20th 
February, 1877. 
704. Reapixe Macnines, William Brown, Dunse, Berwick. 
708. Spixnino and Dovsiinc Frames, Robert Clough, Woodworth, John 
Clough, Brackenback, and John Mitchell, Bingley, Yorkshire. 
715. Comnino Cottox, George Freemantle, Manchester, and John Dugdill, 
Moston, Lancashire 
716 Sevr-acrinc Disencaotre Hook, John William Shepherd, Glasgow. 
—2let February, 1877. 
727. Gas John Angust Arnold Buchholz, Hammersmith, London. 
732. ELectro-MAGNETIC Enoines, John Hodgson Lovell, Sunderland, 
. Luncu Biscrit, Campbell Morfit, Sonthampton-buildings, London. 
736. Steaminc Poratogs, John Short, Stockton-on-Tees.—22nd February, 


1877. 

749. Steam Enornes, Robert Steele, jun., and William Lynde Brunton, 
Renfrew, N.B.—23rd February, 1877. 

763. Governors, Richard Dorendorff, Manchester.—A communication 
from C. W. Jules Blancke. 

771. Stencu Trap, John Abram Lonsdale, Leeds, 

772. Corrine or Winptnc Yary, Henry Edward Newton, Chancery-lane, 
London.—A communication from Messrs. Beltzer, Bernard and Gran- 
cher.—24th February, 1877. 

807. Steam TRAPs, John James Royle, Manchester. 

815. Sizixa Lin Matthew Graham Dobson, Halifax, Yorkshire.—28th 
February, 1877. 

832. Percussion Fuze, Frank Wirth, Vrankfort-on-the-Maine, Germany. 
—A [—— from the Gussstahl and Waffen-Fabrik Witten,—1st 
March, 1877. 

840, Gas-weTens, Frank Wirth, Frankfort-on-the-Maino, 'Germany.—A 
communication from Ferdinand Briiujes and Hermann Jacobsobn.-- 
Qed March, 1877. 

875. Feruve, Alexandor Melville Clark, Chancery-lano,‘ London.—A 
communication from Thomas Cornell Allen. 

882. Wuxets for Rattways, Thomas James Smith, Fleet-street, London. 
~~ communication from Messrs. Brunon Brothers.—5th March, 

877. 

988, Heatine Water, Franklin Hocking, Liverpool.—12(h March,*1877. 

993, Consumtna Smoke, Samuel Richard Smyth, Manchester.—13¢h 
March, 1877. 

1081. Encaustic Titres, John William Hartley, Stoke-upon-Trent. 

1087. Daivore Baxps, William Abbott, Queen Victoria-street, London.— 
17th March, 1877. 

1100. Cookina, Gerard Wenzeslaus yon Nawrooki, Berlin.—A communi- 
cation from Johann Andreas Kumberg.—19th March, 1877. . 

1122. Sotitarre Fasteninas, George Blunt, inghan. 

1128. Forniture, John Henry Johuson, Lincoln’s-inn-fields, London,-~ 
A communication from William Cooper,—2lst March, 1877. 
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1182. Lopaicatina Apparatus, James Nicoll, Dundee, N.B,—26th March, 


1235. CLeansina Compounp, Thomas Waller, Fish-street-hill, London.— 
28th March, 1877. 

1847. Loom Suorries, Dexter Harrington Chamberlain, Boston, U.S.—- 
—6th April, 1877. 

1472. ‘Avrumstio Inpicator, Henry Alfred Stanton, Finsbury-park, Lon- 
don.—14th April, 1877. 

1653. Trusses, John Henry Johnson, Lincoln's-inn-fields, London.—A 
communication from John Robinson Alexander.—27th April, 1877. 

1729. Tension Device, Samuel Guinery, Camden-town, London.—3srd 
Mi 


lay, 1877. 

1800. ReecouDINo Fares, Henry Cross, Whitehaven.—9th Bay, 1877. 

1854. Kucino Paper, John Cumming, Edinburgh. -12th May, 1877. 

1877, Sentna Burrers, George Wilson, Shetlield.—14th May, 1877. 

1892. CLeaxina Tin and Terne Piates, James Jenkins, Cardiff.—15th 
May, 1877. 

10, ‘Ganevina and Lowerixo Boats, Henry Schuyler Itoss, Chandos- 
chambers, London.—17:h May, 1877. 

1954, Rarsinc Warren, Richard Russell Gubbins, Upper Thames-strect, 
Lon 


on, 

1955. Spinninc and Dovusurxo Corroy, John Muir Hetherington, Man- 
cheater.—18th May, 1877. 

2015. SuproxtinG Lyvavips, Caleb Trapnell, Bristol. : 

2017. Paver Cases, William Robert Lake, South ton-buildings, Lon- 
don,—A communication from Ebenezer Benton Beecher.—23rd May, 
1877. 

2018. Furwacus, Thomas Gidlow, Hollywood, and James Abbott, Ince, 
Lancashire,—24th May, 1877. z 

2068, Pirnxs, Wiliiam Stevenson, Glasgow,—28th May, 1877. 

2082, Letrer Coryino, James Thomson, ane 

2090, MouLpine and Pressino Sucar, Charles Haughton Gill, Christian- 
street, London.—A communication from Robert Pzillas. 

2092. Jacguarp Looms, William Nicholson Liddell, Doncloney, Co. Down. 
Ireland.—29th May, 1877. 

2113. Bouts, James de Caulier Wetheral, Bredfield, Suffolk.—3lst May, 

Sad 


1877. 
2173. ‘Casks, Allen {Ransome and Thomas James Wilkie, Chelsea, Lon- 
don 


2175. Prorrctina Suirs, &c., Henry Francis Joel, Dalston, London.—4th 
June, 1877. 

2251. Urinisation of Bisutrnipe of Carsoy, Sydney Pitt, Sutton, Rereey: 
—A communication from William Gordon Smith, Thomas Mara Fell, 
aud Henry Budds Bunster.—9th June, 1877. 

2281. Cuarcino and DiscHarGine Gas, &., Sveney Pitt, Sutton, Surrey. 
-~A communication from Thomas Fitch Rowlan 





All persons having an interest in opposing any one of such be errpeaery 

should leave particulars in writing of their objections to such a) tion at 

the office of the Commissioners of Patents within twenty-one days after 
ate. 
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ABSTRACTS OF SPECIFICATIONS 
Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents, 


4098. Musicat Instruments, C. Pieper.—Dated 2rd October, 1876--+4A 
cominunication. 

Instead of the one cylinder in hand organs, &c., with pegs opening 
valves, two or more are used having a grooved surface, aud the music sheet 
led over them in form of an endless sheet perforated with holes of 
various width and shape. The conical or stepped noses of levers which 
work the valves enter the perforations, 

4100. Harvestine Macuines, W. R Lake—Dated 23rd October, 1876.—(4 
communication.) 

This relates to au arrangement of binder’s stand and table relatively to 
the main frame elevator and grain receptacle, giving more compactness 
transversely and bringing the binder’s weight nearer the vertical plane 
of the driving wheel; a uew arrangement for adjustment of the reel, and 
of the delivery chute in connection with the grain receiver and dumping 
tray; binding devices; making the continuous elevator apron wider 
than the platform apron, avd extending its forward edge in front of tho 
latter to clear the overbanging butte of the grain and elevate the same ; 
adaptation of friction roller to facilitate the entrance of the grain between 
the spring board and the clevating apron; combination of lifting roller 
with the yielding compressing board, and of ribbed discharging roller 
with the slots of the elevator apron ; an arrangement for reap oes per 
too ripe to be bound into a cart, and saving shattered grain ; a method of 
adjusting the main-frame on the drive-wheel for changing the height of 
cut, &c, 

4101. Lace Macutnes, B. Simon.—Dated 23rd October, 1870.—(A cor- 
munication.) 

This relates to improvements on Malhére's system, No 852, of 1872, and 
No. 2121, of 1875. It comprises tangence of the discs, both in the verti- 
cal and horizontal direction, to facilitate the carriago of the bobbins ; 
command of the pushers which displace the bobbins by means of rigid 
rods lodged partly in the tube of the spindle. partly in the disc, and 
actuated at the rear of the bobbins; arrapgement of the carriage of the 
bobbins with dovetail of the same form as the groove of the discs, and 
spring brake; for the comb, mechanism transferring the effect of two 
opposite tractions into one quadrangular displacement of pins fixing the 
interlacements of the lace; for the jacquard mechanism, causing the 
hooks to prod displ ts of diff t amplitudes with relation to 
the rotation of one quarter, one half, and so on, of a turn to be imparted 
to the discs; use of a double jointed metallic chain, to command the 
movements of the machine by the hooks of the jacquard, &c. 

4102. Arraratus [ror Opsraintnc anp AppLytnc Motive Power. EF, De 
Pass, — Dated 23rd October, 1876.—(A communication.) 

This ‘‘baromotor” consists of two footboards resting on three levers 
forming treadles; the middle lever is higher or lower than the other two. 
The operator places himself on top, with one foot un each footboard, and 
balances himself before and behind, or from right to left, and recipro- 
cally, bringing his whole weight on each board successively; and this 
movement is converted into circular, 

4108. Artiriciat Frowers, Fouiace, anp Fruit, A. M. Clark.—Dated 
udrd October, 1876.—(A communication.) 

A woven fabric, or paper, or leather, or other material, is coated with a 
layer of india-rubber (which may be vulcanised), on which is applied a 
coloured resinous varnish, and the leaves or other articles are stam 
upon it. The varnish may be dispensed with, and the india-rubber 
coloured. Or the varnish may be applied directly to the fabric. 

4104 Apparatus For INDICATING THE SPEED or MARNE Enotnes, B. 
Tower.— Dated 14th October, 1876,—{Not proceeded with.) 

Improvements on No. 1872, of 1874. To ascertain the difference of 
pressure in the tubes, affected by the pump, & gauge is used, consisting 
of a box with corrugated sides; one pipe is connected with the interior, 
the other with the exterior, and the effect is indicated throngh a connect- 
ing rod, crank, spindle, multiplying gear, and index. 

4107. Treatment or Ozoxertt, 4 Saurce.—Dated 24th October, 1876.— 
(4 communication.)—(Not proceeded with.) 

The products of distillation are separated into two groups, one contain- 
ing liquid Lydrocarbous and crystallised paratfine; the other slightly 
decomposed ozokerit. The latter are treated with sulphuric acid, and re- 
distilled twice. The products are mixed with those of the first group, 
melted, cast, aud , then melted again, and some oil from the first 
pressing added, then cooled and pressed again; and the is re- 
. The paraffine is afterwards filtered through red hot animal 
charcoal by ascensum and pressure, The invention relates also to a 
methud of preparing cereaine. 

4105. Marrivc Apparatus ror Sxatns, W. Watts. —Dated 24th October, 





1876. ; 
A marking wheel of  pemrerd of Paris, chalk, or the like is fitted to 
revolve in.a frame which can be attached to the skate. Its free rotation 


is checked by means of a brake by a . The wheel has a 
ay kh Om tpt ng Typed and he a g maintains the 
contact of the wheel with the rink surface as the former b less 





| An improved beam and suspender 
| 4125. Setr-ronttixa and IneXtINGUIsHAaBLE SianaL Liaats, WN. J. 


4108, Bosans TO BE HeaTev by Gas, 8. Leoni.—Dated 24th October, 


The boiler is made of a number of separate steam-tight tanks connected 
together by pipes and enclosed in acasing. Heatis applied to the under 
surface of the lowest set. Each tank has a manhole, 

4108 Macuine ror Cutting anv Spiirrinc Woop, 7. Jefery.—Dated 
24th October, 1876. 
diitid toe Voc aiented uopetowen. the tention a ta 
rojecting from the greater part o' p ‘ e' ng 0 e 
are divided by these is effected b: Some edge-shaped cutter at 
another part of the disc, which cuts zoutally. The wood is supplied 
in blocks made to travel towards the apparatus. The successive vertical 
cutters are arranged a little apart laterally as well as radially. 
4112 Treatixc AnimaL snp VeGetTance Soestances with Hypro- 
caRzons, J. H. Johnson.—Dated 24th October, 1876.—{A communication.) 
is ists, Virst,in sending the vapour through the subst in 
one vessel, then washing and condensing the vapoursin another vessel, 
and separativg the puritied hydrocarbon from the foul water previously 
to evaporising in the first vessel; Mecondly, treating substances with 
liquid hydrocarbon similarly; and Thirdly, evaporating extracts, made 
from animal or vegetable substances, under a vacuum, so as to deprive 
them of all traces of the hydrocarbon. 
4109. Fivip Meter, J. Walker.—Dated 24th October, 1876. 

A cylinder, with rodless piston, is nounted to oscillate in lateral bear- 
ings. An external catch engaging with a snug on the cylinder cover 
holds one end elevated till the pressure of the water forces the piston up 
to this, causing a pin to release the catch, and let the cylinder be tilted 
by the piston’s weight. Alike contrivance at the other end then operates. 
The fluid enters and escapes through ports formed in the journal. In 
another arrany’ t ylinder is stationary, and the valve is moved 
by springs strained on the piston approaching the end of its strokes, and 
held by catches which are released when the strokes are completed. 
4111. Sucar, J. H. Johnson.—Dated 24th October, 1876.—(A communica- 











tion. 
This aims at rapid and economical conversion of gee! eoncentrated 
syrups into marketable sugar by agitating them while subjected to heat, 
and protected from the atmosphere, and after granulation takes place, 
agitating the granulated mass while expesed te heat. The vessel used is 
a Se ened th annular steam space, and stirrers arranged on an axial 
shaft. 

4118. Apparatus ron ConTROLLING Tue Speep anv Motion or Locomo- 

TIVE Enoines, H. Hughes.—Dated 21th October, 1876. 

When the governor exceeds a certain speed steam is admitted under a 
plunger piston, which affects a projection from a three-way valve or cock, 
so that steam enters a brake cylinder, and causes the brukes to be applied, 
while the steam is simultaneously cut off from the engine cylinder by the 
same motion of the piston rod in the brake cylinder. 


4114. Distance Inpicarors ror Tramway Cars AND OTHER VEHICLES, 
t ; 





c., J. McWhinnie.—Dated 24th October, 1876.—{ Void.) 
A pitch gears into the axle of one of the wheels and an intermediate 
shaft, which, by gearing, rotates a disc, in front of which is situated a 
ter indicating the dist In another arrangement a box with 


divisions for tickets rotates on the shaft carrying dial. One ticket 
is taken out for each person entering the car, from the division uppermost 
at the time ; this affords a check on the fares. 
4115. Mancractore or Taps anv Cocks, EF. Simcor.—Dated 24th October, 
1876.—{Not proceeded with 
This is by casting in metal moulds. The plug fs first cast in a chill 
mould, then used as ae¢ore round which is cast the barrel. Round the 
barrel of the latter are cast junction pipes. When the casting has set, 
the plug is knocked out, and the sinking of the cast barrel compensates 
for the grinding of the plug. A screw pin is cast on the small end of the 
plug. 
4116. Macwixery ror Makinc OrnNAMeNTAL METALLIC Strips, Rops, 
AND Tunes, W. Nokes —Dated 24th October, 1876. 
Indentations are made in the edges of the roller dics ; these raise on 
each side of the pattern an ornamental edge, instead of the plain straight 


4117. Ovrainino Pictores 1n Cotours, FE. Newton.—Dated 24th October, 
1876.—{A communication.) 
This consists in applying colours in oil or other media to carbon photo- 
phs mounted on a temporary paper support, attaching this when 
= to the canvas, then removing the support from the face of the pic- 
ture. 
4118 Dress Susrenvers, J. Walsham.—Dated 24th October, 1876.—{Not 
proceeded with.) 

This consists of two spring arms, one longer than the other, and each 
having a metallic disc attached by its edge to the arm. with which it is at 
right angles. When the arms are pressed together, the two gripping 
are brought parallel to each other and hold the dress. A slide keeps 
them pressed together. 


4119. Apparatrcs ror HvLiinc, PoutisHine, anp CLEANING Gram, &c., 
J. A. Buckholz —Dated 24th October, 1876, 

The Luller consists of a coned drum with exterior steel blades, revolving 
on a vertical spindle within a similarly coned chamber, which is built up 
of a number of segmental blocks termed ‘‘ braun exhausts.” These are 
made of thin stcel strips held apart by card, for escape of bran and dust 
drawn off by a suction fau below. The chamber is cased round with 
slotted sheet iron. The grain is fed through the eye of the drum and 
worked upwards between the drum and chamber, accumulating over the 
drum. In this passage it is rolled and peeled. For smaller mills, the 
chamber may be rotated in opposite direction to the drum. Again, in a 
grain cleaning and sorting arrangement, the material falls on a shallow 
fan disc, having its bed of fine wire. A larger fan above, encircling the 
first, sucks up the blast and whatever that carries, while the heavier 
particles fall into a funnel below to be again treated as often as neces- 
sary. 

4120. Horse-rein Howuper, A. 8. Ware —Dated 24th October, 1876.—(Not 
proceeded with.) 

This consists of a thin iron plate fixed to the dash-board or other part, 
and having a spring, which can be pulled back to admit the rein. 


4121. Concrete Buritpincs anv Facixa Tires, C. Drake.—Dated 24th 
October, 1876. 

Thin facing tiles or slabs are first made with metal eyes or staples, 
indented or projecting dovetails, slots, or holes, whereby the facings on 
each side may be held together with tie bars; the facings have also 
moulded universally fitting joints at all edges. When they have been set 
and fixed with Portland cement the interior space is filled with concrete. 
Similar facings may be attached to the structural wood or ironwork of 
floors, stairs, and roofs, 

4122. Apparatus ror WARMING AND Keerinc Warm Foop ror Inrants, 
J. Grout,—Dated 2th October, 1876, 

This consists of an annular metallic case coated with flannel, fabric or 
the like ; hot water is poured betwoen the double sides through openings 
at the top, which are closed with screw caps. In the well—which is 
partitioned—bottles of infants’ food are placed. 


4123. Locomotives AnD orHER Enotnes anp Carriaces, A. and T. W. 
Pullan and G. Bebbinyton. Dated 24th October, 1876. 

This relates to the following, among other points :—Providing a central 
bar in cylinders to carry the weight of the piston and rods; making the 
guides for piston rods on the outside of the cylinder body; using a supple- 
mental wheel with teeth claws, or the like, to take hold of the rail or 
surface, which teeth can be removed when desired ; making tramway 
wheels with grooves, pockets, {c., filled with resin and sand, wood, or 
other substance, to increase bite, give brake more power, &c,; raising 
and lowering supplemental wheels which rotate on a collar embracing 
the axle; an arrangement for raising the front pair of wheels of a loco- 
motive from the rails, connecting the bar wheels with rods or chains, 
&c.; arranging the driving wheels near the fulcrum end of a spring beam, 
and connecting the hind car wheels to them by rods, making the whole 
weight of 1 tivo, bar, and p. gers, ilable for tractive power ; 
 maage hoy wheels at the end of spring beam instead of one pair of 
car wheels ; improvements in the ee mounting a three- 
cylinder engine on a circular frame working up and down with the 
driving axle or intermediate shafts; using gutta-percha, india-rubber, 
&e., to work with toothed gearing in the streets; a locomotive for 
common roads ; improvements in oil caps, cape for boilers, storing up 
5 ~~ steam, fe ig, low-water detector, water gauges, safety valves, 

re. &e. 
4124. Scare Beaus ann Weicuixna Macutnes, J. Parnall.—Dated 24th 
October, 1876. 

Double compensating levers aro made with five centres, and connected 
with the main lever at two points ; or two single compensating levers are 
used, with three centres at each end of the balance. Vibrating bearings 
are applied at the ends of the main or compensating levers, to counteract 
—s motion and give freedom of action. Scale 8 are made with 

he centre and end bearings each in three parts and about one-half the 
usual length ; the closed suspenders prevent them falling off the centres. 
th agate blocks is also described. 





oun). and J. A. Player.—Dated 24th October, 1876.—(Not vroceeded 

ait 

This relates to No. 301, of 1870, and No. 1894, of 1874. The signal has 

the form ofan inverted truncated cone with air-tight vessel for buoyancy, 

leaving an annular space in the upper part. The water enters a cen‘ 

tube at the bottom and passes through holes in it to the phosphide of 
lei the gas evolved escapes by the annular space and ahole at the 





by wear, 


top, and ignites spontaneously, 





4126. Sprayv-propucine APPARATUS YOR USE IN Decompostnc WaTER 
ron Fugu, A. AM. Clark.—Dated 24th October, 1876.—(Not proceeded 


with. 
Intoa ht ashpan unier the firegrate enter an air pipe from a fan- 
blower oa a water-pipe, below conical holes in the grate. The water is 
forced through the holes and further broken up into spray, facilitating 
Coneenaan by the heat; both oxygen and hydrogen are then con- 
sumed, 

4127. Avuxtiary Power Sreenine Gear, &c., HW. P. Holt.—Dated 25th 

October, 1876. 

This consists in arranging pistons, plungers, or annular spaces in con- 
nection with the valves for admission and exhaust, so that they are out 
of equilibrium whenever the rudder is out of a line with the keel. The 
wheel or steering lever corresponds, so that the steersman feels a portion 
of the pressure on eithor side of the power piston, and has to overcome 
this resistance in putting over the wheel or lever on either side ; thus he 
is made aware of the strain on the rudder and connecting parts. 

4128. Workina vA Siipe Vatves or Steam AND arueR Esores, JV. 
Dickinson and D, Cullen.—Dated 25th October, 1876. 

As applied to horizontal engines, 1 crosshead on the top of the slide 
valve rod ia connected to a parallel crosshead by two bars working in slides. 
Within the square thus formed works a cam, which acts on tappets on 
the crossheads, and so moves the valve. The second crosshead is con- 
nected with a buffer rod which, ut certain parts of the stroke, compresses 
a spring—this is tu aid the cam. The governor is usually attached to the 
cam by suitable gearing. 

4129. Currixe anv Dressine Rock, W. Sides and G. G. Rayner.—Dated 
25th October, 1876. 

The cutting tool is directly attached to the trunk or piston rod of a 
steam cylinder, which can be moved up and down slides in the frame—or 
horizontally if so placed—by means of a screw and worm wheel, A lever 
with pawl actuating a ratchet wheel, causes the machine to be pi led 
forward at every blow. To get close to the quarry wall, flanges are dis- 
pensed with on the cylinder side furthest from the frame. 

4130. Heatixa Feep-water or Steam Bowers, V7. Sambroolk.—Dated 
25th October, 1876. 

This relates to improvements on No. 596, of 1873. The steam is led 
into an internal perforated pipe with nozzles on the perforations. The 
pipe is fitted in a chamber through which the feed-water is forced, 
entering by a non-return valve. The steam pipe has a drain pipe or 
nozzle opening into the discharge pipe. 

4132. Improvep MAcHINE For GRINDING AND DovuGnixc INpIA-RUPPRER, 
J, Heald.—Dated 25th October, 1876. 

This consists of a main roller—which can be heated or cooled inter- 
nally—and over it two or more smaller adjustable rollers. A knife in 
front of the machine prevents unground material passing to the receiver 
below, and also scrapes off the material coming round with the main 
roller after grinding. There is further an agitator roller above the knife, 
= a breast bar on the other side. The material is fed into a hopper 
above, 
4133. Roiier Skates, &c., C. F. Wood.—Dated 25th October, 1876.—{ Not 

proceeded with. 

This consists in making the foot-rest or stock in two longitudinal 
portions, so connected to the axles that by the act of the skater vertically 
depressing one or other of these halves, and thereby elevating the other, 
the wheels are locked, and the skate is directed in the required curvilinear 
course, 

4185. Macninery ror Drawinc, Twistixnc, ANp Dovetine Fisres, J. 
Brown, W. Dean, and A. Orrah.—Dated 25th Octoder, 1876. 

The object of this is to vary the “draft” and the “twist,” or either, 
without change of rollers. In conjunction with the elongated boss, with 
band-driven wharle to give the twist motion, is an outer boss and wharle 
with separate driving band, connected with the drawing rollers, to give 
the driving motion. .. driving cylinder is provided for each of the two 
series of wharles. 

4187. Anviriciat Stonr, J. E. Greatorer and T. P. Hall. -Dated 25th 
October, 1876. 

The best Portland cement is ground very fine with sharp sand or other 
hard material. To this is added good cement mixed with disintegrated 
iron or steel turnings, borings, or filings, or with ‘oxide of iron having 
little earthy matter, and the mixture is moulded and pressed. Then, 
after some exposure, it is immersed in dilute sulphuric acid, which has a 
hardening effect and prevents slipperiness. 

4138. Apparatvs ror O1ine Skates, &c., I. T. Davies.—Dated 25th 
October, 1876. 

An oil cistern in the stock of the skate has a plunger which is pressed 
by the foot on one arm ofa spring lever, 80 that an orifice is opened under 
the other arm and oil admitted to the parts requiring it. The plunger 
may be arranged to open the orifice directly, without lever. 
— Sarery Vatve Appraratcs, J. (. Wilson.—Dated 25th October, 

1876. 


This relates to improvements on Klotz’ safety valve —with inverted. cup 
and fixed piston. Two valves are placed together in a casing; they 
are kept down by springs outside, whose thrust is transmitted through 
the covers by bridles with spindles at their lower ends. At their upper 
ends the bridles are guided by bolts passing through them, which are 
= into a balance beam fulcrumed on a standard from the valve 
casing, 

4141. Rotary Enaines, #. J. Waddan.—Deted 25th October, 1876.—(A 
communication. )—({Not proceeded with.) 
¢ shaft and piston are made concentric with the cylinder, and the 
piston is furnished with elastic packing plates and trian or other 
segments rendering it steam-tight independently of the wear and tear of 
the plates, or segments, or the cylinder itself. 
4142. Apparatus For INDICATING REVOLUTIONS OF WHEELS OF MACHINERY, 
T. Dunn.—Dated 25th October, 1876. 

A vibrating motion imparted to a vertical rod causes 2 wheel te be 
turned the extent of one tooth for each upward movement. A drum is 
thus rotated, round which, and round four carrier pulleys, passes an end- 
less band of vulcanised caoutchouc—capable of being tightened by screw- 
ing one of the pulley supports. A part of the band can be seen through 
a glass plate on the top of the case. n its surface the indications, miles 
and parts of miles, are printed. 

4143. Manuracrure or Coit anp Rott Tosacco, W. M. Scott.—Dated 
25th October, 1876. 

Tobacco is put into a cylinder which has a central heating tube and a 
pressure piston through which the tube passes. The cylinder is placed 
in achamber heated by steam, which, through the tube, can heat the 
centre as well as the exterior. Then the cylinder is removed and the 
piston forced down on the tobacco by means of nuts. 

4144. Winpinc Macaixes ron Maxktnc Pires or Corps, J. R. 7. Mulhol- 
landand W. M. Porter.—Dated 25th October, 1876. 

This consists in the use of revolving conical pulleys working in contact 
with the corresponding conical surface of the pirn or cop, instead of 
— fixed cups or guides, and driving the pirn or cop through its 
centre. 

4147. Evevators, F. J. Bird,—Dated 25th October, 1876.--(4 conmunica- 
tion.)—(Not proceeded with ) 

This consists in the combination of a lever, ratchet, or sprocket wheels, 
and pawl, arranged in a suspended yoke. A rod extending from side to 
side of the yoke serves as fulcrum for a lever having a link at the end of 
its short arm, which link catches a ratchet wheel, rotating it and the 
attached sprocket wheel when the lever is worked. The sprocket wheel 
has openings and spurs for the links of the chuin to which is attached the 
weight to be raise 
4148. Macutves ror Spinyinc axp Dovstrne, J. Elce.— Dated 26th Octo- 

ber, 1876.—(Not proceeded with.) 

To facilitate dcffing the bobbins, a wharve, having a rim with roughened 
edge at its upper part is fitted on the tube between the bolster rail and 
the bottom flange of the bobbin. When the bobbins have been fitted the 
ring rail is lowered to bring the ends of the yarn in line with the 
roughened rims, The yarns are then wound on the rims, then the full 
bobbins doffed and empty ones substituted ; the ring rail is then lifted to 
ase the yarns in line with the "bobbins, on which they are wound as 
usual, 


4149. Macuivery ror Preparine anpD Sprnnina Cotton, &c., B. A. 
Dobson and J. MacQueen.—Dated 26th October, 1876. 

This relates, first, to combing machines. The roller is brought down 
by an ordinary weight, then an additional weight is applied when the 
roller is on the segment. It relates also (in spinning and doubling 
machinery pchmect wry | mules, and a combination for controlling the 
seing of the copping falls after the yarn is wound on the cop to prevent 
saris. 


<108., Came Rvsos, Jf. Tomkinson and W. Adanm.—Dated 26th October, 





This consiats in arranging the warp and heddles on the chenille rug 
and carpet setting loom, so as to open a triple shed, and enable the same 
to be worked by means of two treadles in combination with six levers 
and double catch, instead of a greater number of treadles as hitherto. 
4151. Powrr Looms, A. C. Dickson.—Dated 26th October, 1876. 

The under levers or jacks attached tothe shaft of the leaves are actuated 
directly from the jacquard machine, each being connected by a wire or 
cord to a separate upright hook which is raised and depressed alternately 
in the action of the machine. The upright hooks are also connected 


to the upper sides of the leaves by wires or cords passing over pulleys 
in the loom frame. 
4152. Heatinc Kitns on Ovens FoR THE MANUFACTURE oF PoTrTeRY, 
- W. and C. F. Binns.—Dated 26th October, 1876. 
Several series of burners, for coal gas are used, and the heat from the 
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=... 
flames is conducted from separate chambers into fiues round the kiln ; 
such flues being reduced in width as they recede from the points of 
ignition, whilst the thickness of the walls of the kiln is reduced. 

4153. Macyeric Apparatus FoR CURATIVE AND REMEDIAL PURPOSES, 
J. Cole.—Dated 26th October, 1876. 

The protecting medium for the bar ets consists of strips of cork 
soaked in Stockholm tar, thinned down with benzoline ; the a ent 
is enclosed in sheets of cloth, felt, flannel, or other materials, and a band 
thus made. 
= W. R. Lake.—Dated 26th October, 1876.—(Not proceeded 

we 

This relates to a means of changing the shuttle by drawing back the 
shuttle brake tongue; an a ment to ensure that the packing 

ism shall not come into action, except when a full shuttle box is 
opposite an empty one; a mode of actuating the heddle leaf machine; a 
safety rake, ensuring the exact motion of the shuttle into and out of the 
shuttle box; and an arrangement called the conical star with double 
crank, for easy conversion of ordinary looms into looms with rising boxes. 
4155. Extineurguine Fine, H. W. Aart.—Dated 26th October, 1876.—(Not 
proceeded with.) e 

Steam to be applied to the fire is generated in a boiler which is heated 
by a perforated pipe conveying petroleum or other spirit, or gas, to burn 
in jets. The delivery pipe is in jointed lengths, = is coated with felt 
or the like. 

4156. Trurx anp Box Fastenrnes, C. Leonard and C. Phillips.—Dated 
26th October, 1876.—(Not proceeded with.) 

A sliding bolt, which takes into loops inside the front part of the lid, 
is actuated by studs in the circular part of the hasp, which can revolve 
on the front part of the lid. The hasp is hinged just below this circular 
part, but the staple on the lower part of the inside plate cannot be made 


to shut down and take into the lock, unless in a direct line with it, and 
it ssonst take this position unless the bolt in the inside is previously 


secured. 
4158. Macurivery ror Roiire Mrtatiic Hoops, Straps, AND PLATES, 
&ec., W. L. Wise.—Dated 26th October, 1876.—{4 communication.) 

This is to obtain the desired product at a single pass through the 
machine. A series of horizontal and vertical plain-faced rolls are arranged 
alternately in pairs in a common line of f To prevent the tendency 
to buckle transversely, or tip, a series of guides, are made to extend from 
one pair of bevicental’ rolls to the next, and through between the inter- 
mediate vertical rolls. 


4159. Jorsinc Iron anv Steer Wire, W. Hibell.—Dated 26th October, 
1876 


76. 

This consists in cutting away a portion of the end of each wire (in 
colliery ropes, &c.) so as to have a semicylindrical figure. The ends are 
wedge-shaped, and the sboulders are und t. The wedge-shaped end 
of one wire engages with the undercut shoulder of the other wire. The 
ends are connected by brazing or hard soldering. 

4160. Hypravuic Encines, H. Davey.— Dated 26th October, 1876. 

:n a hydraulic engine with differential piston, subject to constant 
pressure of the working fluid on the annular area of its one face, the 
supply and discharge are alternated on the other face, by means of a 
sliding hollow cylindrical valve and dise valve combined, alternately 
opening and closing communication between the cylinder port and the 
supply and discharge ports. In a double-ecting hydraulic engine, a 
double set of valves of this kind are applied. In a hydraulic engine 
working a crank shaft, the cut-off is provided for at various points of 
the stroke by means of a passage and check valve. When the supply of 
fluid is cut off while the piston continues its stroke, the other fiuid is 
drawn into the cylinder, and the formation of vacuous space avoided. 
4161. Fioors, Waits, Roors, Decks, &c., J. P. Harriss-Gastrell.—Dated 

26th October, 1576.—( Not proceeded with.) 

This consists in using liquid enclosed in a water-tight space, to favour 
resistance to impact, supporting of pressure, or flexibility. 

4162. Lares ror Woop-turnixe, E. Silver.—Dated 26th October, 1876. 

This is to turn boxes or other articles from continuous lengths of wood 
by automatic movements. ‘The lengths are fed through a hollew mandril 
which has indenting blades to hold it while the mandril is rotated. A 
headstock on slide in front of the mandril carries a forked cutter, or 
pair of cutters, which advance as the wood is fed forward, and shape it 
externally and internally. An advancing side cutter gauges the length 
and chamfers the bottom edge. A third cutter next advances to finish 
the edge, and by a fourth the box is severed from the length of wood. 
4163. Revotvinc CyLinpeR Prstois, Baron Thornton de Mounce.— 

Dated 26th October, 1876.—( Not proceeded with.) 

This relates chiefiy to an extractor for removing the exploded cartridge 
cases, the ram’ g dispensed with. It consists of a star-shaped 
piece in a recess behind the cylinder, and held by a spiral spring on its 
shank— which _—= through the axis of the cylinder—in contact with 
the flanges of the cartridges. When the barrel and cylinder are turned 
down a cam at the fore-end of the shank forces this back and expels the 
shell. 





4165. Apparatus ror InpicaTinc LEEway AnD Speep or VEssELs, C. D. 
Abel.—(A communication.)— Dated 27th October, 1876. 

A vertical tubular axis passing down through the ship is mounted to 
revolve freely; its lower end is bent, and has on one side a funnel mouth, 
on the opposite a blade or vane, which takes a position in the line of 
actual motion ; this is indicated by an index on a dial above. Within 
the axis is a float with wire extending up to an index in front of a 
vertical graduated plate. The water enters by the funnel mouth to 
various heights, according to speed, and moves the float and index 
accordingly. 

4166. Avromatic Feep APPARATUS For Steam Borers, C. D. Abel.— Dated 

27th October, 1876.—(A comiucunication. ) : 

A float in the boiler is connected toa valve closing a pipe from the 
steam space of the boiler to a pump or injector, which is thus caused to 
feed water to the boiler when the water level descends below a certain 
point. The valve is of hollow cylindrical form fitting with projecting 
rim at its lower end, and also with its upper end against seatings in the 
vaive casing; holes in its lower end admit the steam-pressure to its 
interior to reduce the arca on which the steam-pressure acts for closing 
the valve. 

4167. Grapwyets ror SUBMARINE CABLES, A. Jaiaieson.— Dated 2° th October, 

1876.—(A communication. ) 

At the lower end of the shank is a boss containing a spring which 
on one end of the grapnel toes; these toes move on fulcra on the 
, and on meeting « rock or other obstacle they yield and turn on 
their fulcra, so as to clear the obstacle, after which the spring restores 
them to their normal position. When the cable is wet, on the other 
hand, itis retained. A retaining spring may be used to prevent any con- 

tingency calculated to displace the cable. 

4169. IsstrUMeNT ror Opentnc Saeet Meta Cases, &c., C. Maschwitz. 

—Dated 27th October, 1876.—{A communication ) 

A handle has at its head a bar flat below and semicircular or angular 
above. Below at the end is a pointed hook which forms the fulcrum. A 
sliding saddle piece has a pointed cutter on its under side, and this is 
adjusted and fixed at any required distance from the hook. The hvok is 
passed thr»ugh the middle of the lid and made to bear aguinst the under 
_~ ; the bar pressed against the lid, and the handle moved through a 
circle. 

4170. Encravinc, Mittinc, on Cuasinc Rotiers, &c., ¢. Moulton.— 

Dated 27th October. 1876. 

A screw is used in place of a rack to move the carriage of the cutting 
tool, a nut on the carriage being revolved on said screw. In apparatus 
for cutting spiral lines this screw is used along with a shaft arranged to 
revolve in unison with the nut. and which transmits motion to the body 
to be engraved ; the indexing being effected by rotating the screw at the 
required intervals to a suitable extent. 

171. Lupricatinc Skate Roiuers, H. P. Holt and A. F. Spiller.—Dated 

27th October, 1876.—( Not proceeded with.) 

A bush chamber in the centre of each roller admits the axle at its inner 

e nd, the outer end can be closed with a screw cap. A cylinorical bearing 
of ess diameter than the bore of the bush chamber is introduced through 
th outer end in two pieces to get on to the axle; it has a collar at the 
in er end, and an exterior spiral spring compressed by the outer cap. 
The lubricant is introduced at the outer cap end and fills the spare spaces 
round and between the spring and the end of the cap. 

4172. Convertiete Scoot Desks, R. M. Cameron.—Dated 27th October, 

1876.—(Not proceeded with.) 

A flap hinged in front of the top rail or flat part, is adjustable either 
to a horizontal or a sloping position, or to be turned up to form a reading 
desk, or dropped so as to hang down out of the way. 

4173. Buiarp Tasces, &c., J. Marsden.—Dated 23th October, 1876. 

To make the game possible out of doors and without ivory balls, the 
bed is made of sheets of cement or other artificial substance, which is 
supported on a metallic frame. The surface may be painted or enamelled. 
The cushions are hard—+¢.g. metallic—tubes, and the balls elastic—e g. 
rubber. But reversible cushions, with soft india-rubber cord on one 
side may be used with hard balls. The cement may be temporarily cov- 
ered with baize if desired. 

4174. Dies ror Movipine Cray, &c., R. C. Robinson.—Dated 28th 

October, 1876. 

For ey | machines, 


a compound die—or moulding orifice—is 
used, the $7 -} 


ning of which next the clay is formed of alternate surfaces of 


cloth and of brass—or other metal. Water is supplied to the cloth for 
lubrication. 
4175. Pix Fastener ror ATTACHING SampLes, H. A. Dufrené.—Dated 
28th October, 1876.—(4 communication.) —(Not proceeded with.) 

consists of a rod of flexible metal, whose twe end parts are turned 


This 





down at right es and pointed, and curved slightly inwards. These 
ends are passed the articles to be attached together ; then turned 
into the paper or cloth so as not to project. 


4176. Forminc anp Marytarnine Ice Surraces, J. Gamgee.—Dated 28th 


87 
y of the refrigerating 1; eoheredn ny A set of pipes, in 
in, RB nten mens be pobre phony an 0 ite direc- 
tion through another set of pipes between those of the first set. 
One set are connected with inlet and outlet pipes on opposite sides ; and 
the other to their inlet and outlet pipes correspondingly. 

41'77. Expuess on Portasie Raitway, W. B. Gedge. — Dated 28th Octo- 

" ber, 1878.—(A communication.)—(Not proceeded with.) 

The vehicle carries an endless chain rail passing over each ground 
wheel and another small wheel not on the ground, which keeps it 
stretched. 

4178. Toy or Imrration Brrps, H. Gardner.—Dated 26th October, 1876.— 
(A communication.)—(Not proceeded with.) 

A piece of linen, paper, or the like stuff, connecting the inner extre- 
mities of the wings, swells and forms a ute when the bird is 
thrown into the air, the action of which against it gives a rustling like 
that of a real bird on the wing, and a course like the flight of such. 


4179. Sick Wisptnc Macuingery, J. EB. Vanner.—Dated 28th October, 
1876. 


876. 

This relates to an arrangement by which not only the silk is wound on 
to bobbins from skeins, but the rewinding from one bobbin to another 
may be carried on in the same machine, and the same driving diacs be 
used for giving motion to both sets of bobbins. 

4180. Apparatus ror Puriryinc anp Heatine Water, W. Boyes.—Dated 
23th October, 1876. 

This consists of a closed vessel like a steam boiler, with (say) three 
flues ; it is beside one or more boilers. The impure water is made 
to circulate through it and its flues, and is heated partly by products of 
combustion from the furnaces of the boilers, partly by the waste steam 
from high-pressure steam engines, or from drying cylinders or otherwise. 
4181.;1Harpexixne Fett Har Forms, J. Perrin.—Dated 28th October, 

1876..—(Not proceeded with.) 

The hat form is put on an india-rubber bag attached to the flange of a 
pane cone, which is then put intoa conical copper-lined and steam- 

eated vessel in which it fits. Water under pressure is turned on into 
the inside of the perforated vessel ; this expands the india-rubber bag 
and compresses the form. 
4182 Conpenser Carpinc Enorxes, J. P. Scott.—Dated 28th October, 
1876.—{4 ication.)—(Not proceeded with.) 

The rollers for dividing the fleece consist of a series of alternately larger 
and smaller pulieys, with circular dividing saw blade between. Each 
= is pressed by a 8) g key. Above and below are doffing rollers 
with annular longitudinal fiutes, and another roller is near to guide the 
strips between the rubbing rollers, which have an end to-and-fro motion. 
4183. PLoven, F. Murison.— Dated 28th October, 1876. 

This is a double plough for ploughing one furrow at a time; it can be 
drawn in o) te directions. Two mould boards are placed end to end 
in the middle, so as to turn the mould all to the one side (they are each 
tilted up somewhat). There is a central bearing wheel, and over it is 
swivelled a beam connected with the handles, which beam can be locked 
to the frame below in the position uired. The leading wheels are 
mounted on an oscillating bar so as to self-adjusting when running 
alternately on the land side or in the furrow. 

4184. Cuarr ayp Hay Currers, D. A. T. Christie. —Dated 28th October, 
1876.—(4A communication. )—(Not proceeded with. 

The material is fed and presented to the knife in a slanting direction, 
and the cutting blade is formed with a scollop-shaped wave-like edge. 
4185. poe Woot ry Inpico Vats, W. Croysdale.—Dated 28th October, 

187 


One su: 
the 





A perforated receiver is lowered into the vat of liquor, then the wool 
is thrown into it. Afterwards the receiver is taken out and tilted, and 
the wool wrung. 

4186. Ixstrumext ror Measvrine Distances, F. Weldon.—Dated 28th 
October, 1876.—( Not proceeded with.) 

This relates to improvements on No. 1047 of 1874. Reflectors are 
substituted for sights ; one is placed on the bar, the other on the limb. 
The right angle, with the object whose distance is to be meas , is 
formed by an optical square. The observer gets by reflection the point 
where the right angle has been obtained, and by moving the limb the 
reflected image is brought over or under, or aligned on the distant object. 
The numbers shown on the scale, multiplied by the length of the base, 
give the distance of the object. 

4187. Sewine Macuines, &c., F. Whitehead. — Dated 28th October, 1876. 

This consists in application of brake apparatus either to the rigger or 
pulley in immediate connection with the needle, or to another rigger or 
pulley between the driving wheel and the needle. The operator cap stop 
the needle instead of being obliged to stop the wheel, or he can stop 
both, or either as desired. 


4188. Can anv Metatiic Case Openens, F. J. Bird.—Dated 28th October, 
1-76.—(A communication. }—(Not proceeded with.) 

A lever having a stabber at one end passes through a guide piece which 
has at the upper part a set screw, and has its lower part bifurcated with 
bearings for a flanged wheel. The wheel is adjusted to work on the edge 
of the can and cut it. 

4189. Vessets ror Conveyisc or Strortnc Corrosive Liguips, J. B. 
Lindsay.— Dated 30th October, 1876. 

The vessel is a wooden cask, lined with lead, or rubber, or gutta- 
percha, and placed in an iron basket, having eyes for crane hooks. The 
cask has a close fitting cover, also un inlet and an outlet, the Jatter having 
a stop cock which is situated within the cask ; this ismoved by means of 
an irop rod covered with lead, passing up inside the vessel through a 
stuffing-box in the cover. 

4190. Cuimney Pot, D. Guy.—Dated 30th October, 1876. 

The main portion (above) consists of a series of concentric partial 
cylinders of lozenge shape; their angle points are disposed in horizontal 
and vertical lines, and those in the horizontal line are soldered together. 
The series increase in diameter from the lower to the upper part. The 
object is to promote upward and prevent downward draught. 

4191. Exvevopes ror Exrractinc O1L From Seeps, F. Pickering, W. 
Swit, and S. Hunter.—Dated 30th October, 1876. 

The inner faces of the hinged folding boards are first covered with 
twisted hair ropes, which may be coated and bound with hemp, formin, 
a corrugated surface. Over this is applied a sheet of perforated tinned 
iron, zinc, or other suitable material. The boards are of special form. 


4192. Maxvracrure or Castinos, J. G. Willans.— Dated 30th October, 
1876. 


Castings are made from steel or iron containing less than one per cent. 
of carbon, to contain more sulphur than carbon ; also from steel or iron 
containing less than 1} per cent. of carbon, to contain 03 per cent. or 
more of metallic alloy and 0°25 per cent. or more of sulphur. 


4193. Macuine Baxps or Corps, & Townsend.—Dated 30th October, 
1876. 


0, 
Hanks or skeins of yarn are folded together, so as to form looped ends 
i (pioemaee They may be twisted, and they are bound with binding 


4104. Firtrxc orn Serrivo Evuiptic Sprisos, B. J. B. Mills. —Dated 30th 
October, 1876.—(A communication.) 
The machine hasa fiexible upper die composed of sliding weights or 
3 ted bi 


pasted. The partly formed bag is fed forward to a main roller under an 


ting holder, which has a paste roll, a blad 
detaching plate. A small india-rubber, roller is jo =e A 
the circumference of the main roller. The ig blade presses in the 
paper at the ena i tog for the bottom lap to the rubber roller, which it 
Sault tal be araireke onesah ai Gerding ek can paste th 

ro pro rough an opening in it, an: e for 
Bottom lap. The detached, goes on, and the ee 
by the discharging roller. 


4199. Nexp.xs, J. Pignatelli de Aragon.—Dated 30th October, 1876.—(4 
Sa cennhets at's gts roceeded with. 

This consists of a slightly fg any! incision in the eye; its inner side 
smaller than the thickness of thread. The slit is made nearer this 
incision side, that the uncut side may be stronger. 

4200. Mareriats ror Pavixo, Burtpino, Raiway Sueepers, &c., W. 
B. Gedge.—Dated 30th October, 1876.—(4 communication, )—(Not 
ceeded with.) 

Into a perforated metal plate, with a double angle at each side, are 
forced blocks of wood ; about half of these projecting on either side. The 
whole is plunged in a hot bath, and the spaces between the blocks are 
fitted with stone, pieces of wood, slag, or other material bound together 
with a bituminous grouting. 

4201. Grass Roors, &c., H. Barham.—Dated 30th October, 1876. 

That the workmen may glaze the roof from the interior without use of 
= and may remove frames easily, bifurcated clips are used, bent in 

wo directions, one bend suspending the clip from a holder on the rafter, 
while the bifurcated turned up end receives the lower adjacent ends of 
two femal the clip passing between the lap of the panes. Again, for 
ventilation, the roll on the top of the ridge piece is made of sheet metal 
bent to a hollow form with scroll on either side, in which hinge pieces work 
as onahinge. The plate of the side frames of a conservatory is canted 
to suit the pitch of the roof, forming the eavesboard to which the bottom 
ends of the lowest panes of glass are secured. 

4202. Couptep ayp Articutatep Wacons, CARRIAGES, AND Motors, 4. 
M. Clark.— Dated 30th October, 1876.—(A communication, ) 

This is to obviate slipping of the wheels in traversing curves. Each 
vehicle has but two wheels, whose axle is always radial to the curve; and 
the adjacent ends of the vehicles rest on a — connected with them 
at each of its ends by a vertical pivot. vehicles have for guides 
spring rods—pushing or pulling—placed cross-wise at their ends, serving 
to direct each rye ed the other transversely, while allowing, on curves 
free movement in different direction. Compensating axles may be used, 
composed of a solid and a tubular one within the other, allowing 
the two wheels to turn independently. A safety roller is added before or 
behind each wheel ; it is above the level of the rails. 

4203. Treatment or Sewace, J. Watson.—Dated 30th October, 1876. 

Hydrochloric acid is used to precipitate the solid matters; and the pre- 
cipitate may be used as manure. 

4204. Furnaces ror Decomposinc CuLonipes or Sopivm AnD Poras- 
sium, MANUFACTURING ALKaLigs, &c., G. D. Meuse.—Luted 3lst 
October, 1876. 

For elasticity, the revolving pan is made witha double curve in the 
bottom, and for ease of discharge the rim is made sloping upwards at 
80 deg. to 45deg. A discharging blade is hinged just outside the circum- 
ference. To stir the material and aid discharge a guide is suspended 
above, carrying two series of ploughs set at opposite angles. The lower 
ploughs presse the material outwards, the upper inwards. No air can 
Pee to the furnace except through the small annulars round the 
shaft. 

4206. Atracuixc orn Securtnc Armour P ares, J. H. Johnson.—Dated 
8lst October, 1876.—(A communication.) 

The plate is perforated only to a certain depth on the side which is in 
contact with that of the ship, say, and the extremity of the bolt is screwed 
into the plate, the other end being secured to the backing in the ordinary 
way. 

4207. Grass Gavors, J. H. Johnson.—Dated 31at October, 1876.—-(A com- 
munication.) 

For the plas tube is substituted a body of metal with a series of 
= closed by flat circular panes of glass to show the level of the 
iquid. 

4208. Dorrine Apparatus ror Carpixo, C. W. and F. Ratclif.—Dated 
Blst October, 1876. 

A card-covered roller, the “ stripper,” takes off the carded material from 
the last doffer of the machine, and lays it over a plain roller below— viz., 
the “carrier.” This carries it under a retaining roller to a third or 
grinding roller, which prevents the sliver contracting in width and guides 
it on for the next process. 

4209. Carpinc Exornes, W. and T. Barker.— Dated 31st October, 1876. 

To each of the radial arms is fixed a stud, on which an internal 
toothed segment revolves, and drives a pinion fixed to a disc which 
raises and lowers a connecting rod, At the top of the latter is a slot 
piece to catch hold of the ends of the top flat; to the slot pieces are 
jointed two claws connected by a spring, and each slot piece has a stud 
supporting a pinion. When the connecting rods are raised the pinions 
gear with racks on the radial arms, and cause the slot pieces to vibrate ou 
their centres, thus bringing the card teeth on the top flat against the 
stripper which is moved to and fro as usual. 

4210. Power Looms, J. Bar raclough.—Dated 31st October, 1876 

This is to ease the loom when picking. A rocking lever works for- 
wards and backwards with the sword, and when at the top of its stroke 
raises, by means of a friction roller, a stop rod finger, which pulls down 
a curved spring lever, and withdraws the swell from the shuttle box, 
relieving the shuttle after entering the shuttle box. A curved bracket 
bolted to the frog or to the frame end of the loom may be used instead of 
the rocking lever. 

4211. Raistno Heavy Weiouts, W. R. Lake.—Dated 31st October, 1876.— 
(4A communication ) - (Not py oceeded with.) 

This consists in canting the weight from side to side, and raising the 
support underneath it on the higher side, the raised support next torm- 
ing a fulcrum. 

4212. Lieuip Composition vor Extinouisnixe Fire, A. M. Clark.— 
Dated 31st October, 1876.—(A communication. ) 

This consists of a decoction of onions and walnut leaves boiled sepa- 
rately, and allowed to ferment, ordinary lye soda, of potash crystals, 
fermented human urine, ezalammoniac. water in which eorrel has been 
boiled, afterwards macerated, and sulphate of alumina. 

4213. ExcavatTinc Apparatus, G. Stevenson.— Dated 31st October, 1876. 

The apparatus, somewhat like an “ American - & ted 
on two wheel trucks, suited for rails of ordinary gauge. Breadth of 
support is gained by wing brackets with spindles screwed on blocks on 
the ground. Grooved frictional poring is used for working the bucket, 
lest this encounter boulders or the like. * The bucket is on two shanks 
turning in a centre in the jib frame; the shanks are moved on end by 
means of chains and a barrel or otherwise. Two wire ropes or chains 
for raising the bucket pass up from it over pulleys at the outer end of 
the jib frame, which can be set at different inclinations. The bucket 
has a hinged door. The whole a tus can be moved forward at inter- 
vals, and it can be adapt t ing and finishing the sides of cut- 


ted for tr rg 
tings. Apparatus for cepositing the ted earth is also described, &c. 


4214. Tea-ro.irxe Macuines, J. C. Kimmond.—Dated 81st October, 
1876. 


The tea is rolled between two superposed horizontal plates recessed 
centrally and corrugatec in these recesses. The lower plate has a circular 




















hammers. Beneath, a sliding bed, in vertical guides, is iP’ y 
mechanism under control of atreadle. The bed carries one of a set of 
interchangeable positive formers of peculiar construction, and the heated 
plate is carried by the latter and driven against the faces of the hammers 
above. The former is made with passages for air or water for,chilling the 
concave side of the plate. 

4195. Browne Fans, P. Pierce—Dated 30th October, 1876. 

The cast iron sides of the chamber are so formed that it and the nozzle 
are of circular section. A driving pulley above is connected with a small 
pulley on the fan blade spindle means of belt. The pipe from the 
nozzle terminates in a box under the fireplace with hinged ——— 
cover allowing the blast to pass freely through, and the box to be cleared 
of ashes when required. 

4196. Srer CHair axp TaBLe For Inontna, &c., L. L. M. Perls.—Dated 
3)th October, 1876.—{Not proceeded with.) 

The steps are made to taper upwards. To the top cross rail of the 
chair back is hinged a flap which fills in the back, and bas a leg or legs 
hinged at the bottom end to support the flap used as « table. 
or Ciasp ror AtBums, Books, &c., J. Muller.—Dated 30th October, 

1876. 


One is hinged to one cover and slides in the other box-like 
part, which is hasped on to the other cover. In the latter is a bolt with 
slots for sliding on two pegs; the box-like part and the bolt are held 
together by two spiral springs; the bolt is held in its place by an ordinary 
tumbler and lock spring. The bolt has two which, when the clasp 
is locked with a key, pass behind two wards. To open the book, the box- 
like part is drawn so far out that the usual forks thereon are drawn off 
the usual pegs or bar on the book cover, and the whole clasp can then be 
thrown back. Ifthe bolt be pushed so far that the two pegs catch behind 
the ward, the outer part cannot be drawn so high that the hook leaves 
the bar or pegs on the book cover. 

4198. Macuivery ror Maxine Paper Bacs, W. R. Lake.—Dated 30th 
October, 1876.—(A communication.) 

A travelling apron carries the blanks between two auger scrolls, 

which fold the blank at the sides and form a centre lap, which is suitably 








traversing motion but no vertical motion; the upper plate moves round 

in opposite direction to the lower, and is movable vertically in a frame, 

so that the pressure can be varied and adjusted during working and 

without stopping. There are funnels, hoppers, doors, @c., for feeding 

and discharging without the machine having to be stopped. 

4215. Wroveut Meta Pcates ror BearinG Loans, &c., C. D. Abel.— 
—Dated 31st October, 1876.—(A communication. ) 

The plates are corrugated, so that the ridge and furrow are connected 
by astraight portion perpendicular to the general surface ; the total depth 
of the corrug:tion 1s greater than the distance from one corrugation to 
another. In one way of manufacture, the extremity of the plate is 
placed across a female die, and a corresponding male die descends on it; 
then the plate is placed over the female die in an inverted position with 
the formed eon goalies upwards, its side in a line with one 
side of the die. The e die now descends and forms one side of the 
next corrugation 
4216. Carriaces, G. H. Morgan.—Dated 31st October, 1876. 

This relates to carriages with C-springs; the perch and the front elliptic 
springs are dispensed with. The lower parts of the front C-springs are 
fixed to the axle, and the are su) by connecting them to a 
cross spring fixed at its centre to a stay or stays fixed to the framing 

eces of the bottom bed. The bows of the C-springs are connected by 

inks and bearings fixed to the bottom bed of the under carriage, and the 
body of the carriage is bolted to the top body of the under carriage. 


4217. Grass anv Portery, P. R. D. Faucheux D'Humy.—Dated 31st 
tober, 1876. 


Oo 

This relates to a mode of using metal for orramentation of glass or 
pottery. In treating glass the metal is applied to acrude mass or tube 
of it, which is afterwards shaj with the aid of heat. To the 
metal is applied either before the first firing, or after it is in of 
“ biscuit,” and before the glaze is applied, or after glazing, in which case 
nether soe of glaze is applied, and the articles are submitted to an 
In! 


4218. Dancer Franses, N. J. Holines.—Dated 1st November, 1876. 
A railway distress flare is formed of twe distinct cylindrical vessels, 
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ene distant on water. A 
sReorptive seaterial may added to prevent too rapid action of the water. 
Venerian Buuxps, F. S. Costa.—Dated 1st November, 1876 —(Not 
ed with, 

ESE ok inte. 4s ins stint pak of ontibe eal leys enabling 
such as may desire it to raise the laths from about midway, instead of 
from the lower end only; so that when the blind is-raised to the desired 

ht, the laths are connected together at the upper extremity instead of 
the as 
4220. Ramways, J. P. Smith — Dated 1st November, 1876. 
elsease de ed aud adapted to centrifugal force, 
load, &c., 
curv: 


: 


ff 


ping eS ES 

outer Also, a range y, the si 

and ends of sleeper chairs are mmadbal the form known as the “ elastic 
e.” 

4222. Application or Maonero-ELecrricity, &c., To Batas, G. Zanni. 

—. lat November, 1876. 

The bath is of porous porcelain or other suitable material, and has 
connections for the wires one of which is connected with the magneto- 
electric , the other to earth The apparatus (the same us in 
the ‘s former patents) is kept in action by a wm en weight 
while the bath is being administered, and the strength can gulated 
with a resistance apparatus. 

4228. 0 ING eens Ciorugs ror Dy«ine, J. H. Rogers.—Dated 
1 


This Pp a hydrochloric acid bath by combiain; 
sulphuric acid with brine in a tank of water. The water is acidula 
the hydrochloric 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue mills and forges are not generally worse off for work now 
than they were last week, but that is not saying much. New 
orders are getting scarcer, and an almost universal desire is being 
shown as well by merchants as by con-umers to postpone further 
buying of rolled iron till after the quarterly meetings.in Wolver- 
hampton and Birmingham, a fortnight hence. Among both 
makers and consumers a disposition is manifested to, as far as 

acticable, utilise the interim by stocktaking, in which many 
firms. associated with the iron trade are in this district now 


occupied. 

The quarterly meetings will find the works: greatly in need of 
work in all the mills but those in which sheets are produced. In 
the making of sheets several firms can see well ahead ; but the 
orders have been taken at so lowa figure that it needs very strict 
supervision of all operationg to maké the work a source of any 

t. 


Such firms are likewise fairly off for orders for best plates. The 


‘demand for common plates is less pronounced this week ; some 


buyers of girder sorts having found that orders for girders are sub- 
siding—the result in some degree of the competition of other dis- 
tricts ; but a further explanation is found in the less conspicuous 
inquiry for such goods by engineers. 
ler and common merchant bars are upon quieter sale, and 
there is less inquiry for fencing bars. High-class bars keep in 
steady request for Government purposes, but requirements are soon 
met, 
Nail rods are selling better this week, and there is here and 
there a little doing in hoops, but strip orders are very difficult to 


t. 
Prices of finished iron are no stronger than a week ago. The 
quotations mostly remain unaltered. They have certainly not 
strengthened ; and there are instances in which makers have offered 
to accept prices which are fully equal to all the possible benefit 
from a little more ease in a few qualities of pigs. 

Pig iron is difficult to sell. Middlesbrough qualities were offered 
this afternoon at from 6d. to 1s, under the quotations of some 
vendors a week ago. Grey forge was easy to buy this afternoon 





Mr.-S, Woodall; of Dudley, has: secured a: contract worth 
£15 000 for the erection of all the new iron bridges on the London 
and North-Western Railway, between Rugby and Market Har- 


A meeting of the creditors of ““W. H. M. Blews and Son” was 
held at the Queen’s Hotel, on Tuesday. The: statement of affairs 
showed the total debts, creditors, and securities to be £52;660, and 
the assets £18,515. A composition of ' 5s. in the pound, in 
three, six, nine, and twelve months; was The: ess 
years ago. It : ever; been greatly extended, a 
gue connection got together. Myr, E. Evans, who was a creditor 

or over £20}(.00, agreed’ to withdraw'a mortgage which he had.on 

the debtor’s Russian stock, which was very valuable, Four prin- 
cipal creditors promised to be seeurities-for the-last instalment of 
the composition, and, touching the other three, it was agreed that 
the debtor should himself carry on his business under the control 
of a committee of inspection. Mr. Blews-said that had it not 
been for the erection of the Barbadoes Gasworks he should have 
been‘in a position to pay all claims in full. 

It is stated that there is no serious o ition to the provisional 
order of the Local Government Board for the formation of the 
Birmingham and Tame and Rea: drainage-distriet, which has been 
read a second time in the House of Lords. It wiil, therefore, in 
all probability, become law in the present session. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is still no indication of any improvement in the iron trade 
of this district, which continues in as depressed a condition as. it 
is possible to be. here was again a very flat market at Manchester 
on Tuesday, and. although holders of north-country iron were 
pushing for sales: at extremely low prices, very few orders were 
given out, the inquiry for any description of iron being exceedi 
small, The fact.is, there is very little trade to be done, for not 
only are consumers very short of work, butin many cases they are 
already overstocked with iron purchased some time back in the 
anticipation of business which has not yet come to hand. Founders 
and forge proprietors, under these circumstances, are not disposed 
to make further unproductive investments in raw material, and 
the few orders at present given out are, for the most part, of a 

peculative ch ter, induced by the extremely low prices at 
which capitalists can at present purchase iron, 

Lancashire makers‘of pig iron are still doing very little. Com- 
mon iron is exceedingly difficult to sell, owing to the low price at 
which north-country brands are offered in this district; and, 
although hematite makers are fairly employed, it is chiefly on old 
coutracts, very few new orders coming to hand, 

Prices are nominal:y the same as those given in my last report, 
No. 3 foundry delivered into the Manchester district being quoted 
at 55s., aud No. 4 forge at 53s to 54s. per ton, less 24 per cent.; 
aud for t tites the quotations are on the basis of 71s. per ton 
for No. 1 at the works, but to secure new orders lower prices 
than these would have to be accepted. 

For Lincolnshire ani Derbyshire irons, which are also nominally 
without change in price, there is very little inquiry, and so far as 
outside brands are concerned the chief business doing is in Mid- 
dlesbrough iron, the quotations for which delivered into this district 
range about 49s. 9d. to 50s. per ton for No. 3 foundry, 49s, 3d. 
for No. 4 foundry, and 48s. 9d. for No, 4 forge; but there are 
sellers at lower prices than these, 

The finished iron trade also continues in a very depressed con- 
dition. There are very few orders going out, whilst the competi- 








| tion is. so keen that itis almost impossible to secure business of a 


| remunerative character. The current market rates are 


sth t 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
DurinG the past: few days there has. been. little or no real 
change in the aspect.of business, so far as the iron trade of Cleve- 
land.,is concerned. Prices continue to grow weaker, and the 
Change Potions on Tuesday. of this week were. fully sixpence 
per ton. below those of the previous week, but this is the only 
indication now visible of the current in which business affairs are 


Of. improvement there is absolutely none, whether: in appear- 
anceor in fact. It is op the cards that some more furnaces. wall be 
blown out, but this alsois a. matter that remains in abeyance. 
Much. will depend on whether the affairs of the various companies 
now in liquidation can. be camried on over the next few months at 
a profit. In most cases. the result of such working during the last 
six months has been to leave a profit, according to the showing of 
the balance sheet, but there are numbers of experienced iron- 
masters who deny entirely that a profit is possible under the 
circumstances, — Whatever may be the facts in regard to this 
matter, the liquidators of these concerns are extremely reluctant 
to. throw them into the market. at the present time. The various 
concerns that were advertised to be sold. by public auction have 
been withdrawn from the market for the present, and not without 
good reason, for they could not be put. under the hammer at a 
worse time. The. output. of pig iron throughout Cleveland 
is very well maintained, and the returns.of production for the 
month of June, will probably show that. the falling off as com- 
pared with May has been very limited, but the increase in makers’ 
stocks is expected to be considerable. 

The pig iron makers. of Cleveland held a meeting at. Middles- 
brough on Tuesday, under the presidency. of Mr: B. Samuelson, 
MP., and decided that. their resolution of the 4th June, which 
provided that the terms of ment for pig iron should be cash 
on the Monday ng delivery, shall be rescinded; that from 
the 1st July ensuing the term cash in the Middlesbrough iron 
trade shall signify cash against delivery order ; and that in those 
cases, in which cash terms, as.above defined, are not agreed upon, 
the settling day shall be the Monday. following delivery. is 
action has the general concurrence the trade, and although it 
will be inconvenient for the weaker merchants, it will, no doubt, 
help to maintain the ultimate stability of the trade, which has 
been greatly jeopardised by the failures that have occurred. 

A meeting of the Board of Arbitration and Conciliation in the 
manutactured iron trade of the North of England will be held on 
Monday next at Darlington, to deal with the claim made by the 
employers for a reduction of ironworkers’ wages. It is probable 
that the demand will be referred to arbitration. The ironworkers, 
however, threaten that if the result of the arbitration should be 
another reduction they will emigrate en masse, and they are now 
considering what steps should be taken to that intent. The iron- 
workers in the Witton Park district have met and decided that 
there is no reduction due according to the selling price of finished 
iron, and that the employers should not claim a revision of the 
wages of any section of ironworkers, seeing that heretofore all 
classes of ironworkers have been advanced and reduced the same. 

During the present week Mr. Waterhouse, of London, the 
accountant to the Board of Arbitration, bas made a report to the 
chairman and members of that board, as follows :— 

Gentlemen, — Having collected from the firms and companies. belonging 
to your board the returns of their sales of manufactured iron during the 
three months ending 31st May last, and having verified the same by an 
examination of their books, I certify the average net selling price per ton 
for that period to bave been £6 17s. 1d. 

B h is a stat of the different classes of iron. sold, and the 
average net selling price of each — 

Sales during the three Months Ending 31st May, 1877. 








material change, Lancashire bars delivered into the Manchester 


| district being quoted at £6 12s. 6d.; to Sheffield and Staffordshire, 


at as low as 39s. per ton. Only little business was done at the | 


Nor was any other issue probable, since it was being 
mrispered that a consumer from this district hadin Middlesbrough 
bought a considerable quantity at 37s. 6d. per ton. Such a quo- 
tation can yield, it is asserted, no profit. Rather than take any- 
thing near it, leading North of England firms refuse to accept 
offers which are being made to them. They assert that the pres- 
sure cannot last long, and attribute it to the free sales which have 
followed upon the realisations necessitated by the difficulties 
under which some northern pig iron firms have lately gone down. 

Staffordshire pigs, whether of high class or only inferior in 
quality, are being produced in excess of requirement. The 
reduction of half a-crown per ton by some makers of all-mine 
qualities is becoming general, and cinder pigs are experiencing the 
pressure of the competition of the Cleveland district. Cinder pigs 
were plentiful this afternoon at £2 7s. 6d. long weight, and it was 
no secret that in the past few days cinder pigs of a good quality 
have sold at as lowa price as «2 5s, in an order extending to 
1000 tons. 

Coke and coal, together with ironstone and iron ore, were all 
pressed upon the market this afternoon. In those instances in 
which vendors were prepared to yield a little there were a few 
favourable sales for next quarter’s requirements. Generally, how- 
ever, holders were unable to do much business, the terms specified 
by buyers being wholly profitless, 

The district engineering firms are not beginning much new work. 
The Berryman expanding tubular heater, produced at Tipton, is 
now being adapted to steamship purposes, A fine specimen for 
such a use is just undergoing Government inspection and test 
before its despatch from the works. 

Australian work finds steady employment for numerous hands 
in the hardware trades, and business with the Cape is no less satis- 
fi . From Auckland, New Zealand, the-latest advices state, 
“We have to. report a great improvement in business during the 
past four weeks, which. indicates a return of the ordinary activity 
of our market,” 

Implement makers are: not so busy. as. they usually are at this 
season of the year, either in Birmingham or in Wolverhampton. 
In fencing, however, there has for several weeks past been com- 
parative activity. Prices do not pete reer ; and notwithstanding 
recent low quotations, improved machines are being constructed 
without any enhancement of cost. 

The Birmingham and South Staffordshire hollow-ware manufac- 
turers have recently held their quarterly meeting in birmingham, 
and have resolved to make no alteration in prices during the e..suing 

uarter, 
" Merchants are ting the determination of hollow-ware founders 
to keep up quotations by arranging for samples of foreign goods of 
this class, Already one firm which does an extensive export busi- 
ness has received an assorted consignment of American: goods of 
this class.. The prices are 5 per cent. under those of local: firms, 
and the workmanship is pronounced to be in no respect inferior. 

Business in the coal and iron trades of Warwickshire is worse 
than it has'been for many years past. The have for some 
time been: languid, and are rapidly becoming more and more de- 

ressed. Three hundred miners are under notice:to cease work, 
or the owners of the ironstone mines have determined to close 





: their pits until trade revives. Throughout the whole of the dis- 


trict: the colliers are suffering intensely from the effects of scanty 
Cplozment. 

nail forgers in the Hales Owen district are still out on strike 
for the “full price list of 1875.” Up to the present time only one 
oo a publicly expressed its readi to de the men’s de- 
man 





| trade being severely felt by the 





ditto, at £6 15s. per ton; but there is a goud deal of underselling. 
Middlesbrough puddled bars delivered here are offered at £4 12s. 6d. ; 
and Staffordshire ditto, at £5 to £5.18. per ton. 

Forge proprietors are very short of orders, and in many cases the 
mills have to be stopped repeatedly for want of work. Founders, 
both in the engineering and building branches, also complain of the 


| absence of bnsiness, and the engineering trades are quieter than 


has been known for sume time = the depression in the cotton 

e machine shops in this district. 
In some special cases works are well employed, but, generally, 
everything is exceedingly slack, and men in considerable numbers 
are being discharged. 

The coal trade is quiet, and although the stoppage of the pits in 
West Lancashire has naturally ten to lessen the supplies com- 
ing into the market, there is no deficiency of coal, and with the 
exception of slack, which is very scarce, consumers have no diffi- 
culty in covering their requiremeuts at about late rates. The 
demand for the better classes of round coal is very dull, and in 
some quarters stocks ure now going down; the inferior descriptions 
of round coal’are not so plentiful as they were, and the few: com- 
mon coal collieries at present at work are fairly employed.. Good 
burgy moves off freely, as consumers, who are unable to obtain 
their full supplies of slack, are thrown upon this class of fuel. For 
slack, both for brick-making and engine purposes, there is a brisk 
demand, and as the production is considerably below the present 
requirements of the market; prices are very. firm, and in some 
cases a iderable ad’ upon late rates is obtained where new 
customers press for supplies. ‘The average pit prices are about as 
under :—Good Arley coal, 10s. to 11s. per ton; Pemberton four 
feet, 83. to 9s.; common coal, 6s, 6d. to 7s, 6d.; burgy, 5s. 3.1. to 
5s. 9d.;'and slack, 4s. to 5s. per ton. 

The West Lancashire strike continues, and so far very few either of 
the masters or the men have given way, but a considerable nnmber 
of the miners are seeking employment in other districts. It is 
doubtful how long the strike may yet continue. The union leaders 
are urging the men to hold out, but as the non-unionists form so 
large a proportion of the miners out of work, the general opinion 
is thatit will be difficult to continue the struggle for any lengthened 
period, and that if the masters are firm they will be able to enforce 
the reduction. 

A quieter tone is observab'e in the iron trade of Furness and 
West Cumberland. The demand is not considerable, but makers 
are enabled with the contracts they have already in hand to keep 
their works as well employed, if not better than at any previous 
time during the present season, A fair business is doing with 
continental users of iron, and this is likely to continue for some 
months at least. So far as hematite is concerned, it is evident that 
the foreign competition lately experienced has not resulted in 
driving makers out of the market. The home demand is not 
vigorous, but a quiet steady business is being done. The amount 
of stocks on hand is comparatively small. 

Prices have not changed for some weeks past, and the following 
wr A be given as an official list :—No. 1 Bessemer, 67s. 6d. a ton at 
makers’ works ; No, 2, 663s.; No. 3, 64s, 6d.; No. 3 forge, 64s. 6d. ; 
Nos. 4 and 5 forge, 62s.; white and mottled samples, 6ls. Ivon 
ore: Steed 13s, 6d, to 14s. 6d. at the mines; special qualities, 
15s 6d.; Irish hematite ore, delivered at Barrow, lls. Coal: 
soot, naa burgy, 10s.; screened and best manufacturing qualities, 

8. to 

The steel trade is well employed, and some of the mills which 
have been stopped during the winter are now in operation, but 
although there is a better trade, the whole producing power of 
the dis: rict is not taxed:to meet the demand. The chief business 
is in railway material, the quotations for which are low. 

Iron shipbuilders are not nearly full of work, except in the 
engineering department, where = Ries is still maintained. New 
work is being negotiated for. 

The general trades, associated with the staple industry of the 
district, are indifferently furnished with work, and roughly speak- 
ing about one-third of the industrial machinery in Furness and 
Cumberland is at a standstill, 
































{ | Percent- | Average net 
nae | Weights invoiced. age | ice 
| of Total. Per ton. 

| Tons. Cwt. Qs. Lbs. |} & s @ 
Rails .. ..; 10,992 8 0 9 10°47 1 + 4 861 
Plates.. ..| 55,552 11 0 4 52°96 7 1 181 
Bars .. .. 20,306 16 0 21 19°38 6 19 325 
Angles .. 18,031 17 2 7 17719 6 2 1007 
Total ... 104889 12 3 13 | OW | 6 IT 1-43 











The most notable feature of this report is that it shows an increase 
of fully ten thousand tons in the quantity of plates invoiced, as 
compared with the corresponding quarter of 1876. The average 
net realised price of all kinds of iron is less by 1s, 2d. per ton than 
the price found for the previous quarter. 

The arbitration relative to the proposed reduction of 6 per cent. 
in the wages of the Durham cokeman took place at Newcastle on 
Friday last, before Sir Fitzjames Stephen, Q.C., as umpire; Messrs. 
Douglas, Crook, and J. B. Simpson, Blaydon, acted as arbitrators 
for the owners, and Mr. J. S. Jeans, Darlington, and Mr. O’Con- 
nell, Bishop Auckland, for the. workmen. Evidence was adduced 
on the part of the men to prove that it was possible at the present 
selling price of coke to secure a profit for the owners; but the 
latter in turn showed that.a further fall of wages was required by 
the trade, and that the cokemen, relatively to their labour and 
skill, were paid a higher rate of wages than other colliery work- 
men, The decision of the arbitrators was deferred for a week. 
Meanwhile, however, the coke trade keeps pretty active, and work 
is carried on as usual, 

The arrangements for the forthcoming arbitration relative to the 
pro sed 10 per cent. reduction in the wages of the Northumber- 

and miners are almost completed. Mr. Farrer Herschell, M.P., 
has accepted the post of umpire, Sir James F. Stephen, Q.C., having 
declined because of other e: ements. The proceedings will com- 
mence at Newcastle in a fortnight or three weeks, The strike has 
now entirely terminated, and the pits are working as usual through- 
out the country. Many of them, however, are only doing short 
time, and the best can hardly command more than ten days per 
fortnight. The Northumberland miners have re-elected all their 
old officers during the past week, including Mr. Burt, M,P., their 
excellent secretary, to whom they allow a salary of £500 a year. 

The mineral traffic receipts of the North-Eastern Railway Com- 
pany for the past week show a decline of £2600 »s compared with 
the corresponding week of 1876. 

After full‘consideration by the House of Lords Committee, the 
preamble of the Tyne Improvement Bill has been found proved. 
The commissioners require to raise £517,000 for the New Coble 
Dene Dock, and an additional £409,000 for river works. In order 
to be able to borrow these sums, the commissioners require to raise 
£44,000 a year, Captain, Calver, in his examination a few days 
ago, stated in answer to the question of Sir E. Beckett, that the 
operations of the Tyne Commissioners. were not only a great 
national work, but that there was nothing like it in this country. 

Mr. G. B. Foster, the well-known mining engineer, has stated, 

in his examination during the past week relative to the Tyne Im- 
provement Bill, that the area of the Northumberland coal-field 
was over 300 square miles, including 100 miles under the sea. He 
estimated the total quantity of coal left in the Northumberland 
coal-field at 2,744,000,000 tons, It would take 335 years to work 
out this quantity, allowing for an increase of 1,000,000 tons per 
annum in the present output. 
_ Inthe ‘coal and coke trades business remains much the same as 
it was a week ago. Household coal is in limited request, owing 
to the particularly fine weather of the last few days. Coke is 
pretty well sold, and late rates are fully maintained, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
EVERYTHING remains quite as dull and uninteresting here as for 
many weeks past. During the week which has elapsed since I last 





wrote in these columns there has been no movement of ‘any parti- 
cular importance in any branch of our staple trade; all present 
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indications, however, being of a retrograding and by no means 
cheerful aspect. There is, certainly, a moderat t of busi 
in hand here and there, but this is for the most part at establish- 
ments which possess their own ores, fuel, and blast furnaces, or at 
such of the minor concerns as have patent or other exceptional 
specialities to fall back upon. At other places where the only 
reliance is the ordinary course of trade matters are very quiet 
ish 





indeed, and the workmen are hardly kept half employed. In 
ores, I hear of some little importa’ hitherwards of —_ 
hematites from the Bilbao district, and also of a similar 

raw material from Elba and Algiers—for use in all three cases 
the Bessemer and spiegeleisen manufacturers, and (in a sm 


of 
b 





) by the malleable ironworkers. The imported article can 
be delivered hereabouts rather cheaper than British hematites, 
which range from 18s. to 26s. delivered. The use of Northampton- 


shire and North Lincolnshire ironstone is also continued, 


some of the local firms and companies having their own mines in | 
| above, 


those districts. In the open market, these ores are quoted at 6s. to 
10s. per ton f.or. Pig iron of all descriptions remains quiet, 
— is not sn ea, ~ ro egg Maa either by BR 
‘orge proprietors or by the founders. Derbyshire fou: 
pee are held somewhat steadily at 54s to 59s. per ton. Lincoln- 
shire No.1 brands, averages 59s.; No. 3, 53s.; and No. 4, 50s.; 
whilst No. 4-forge is about 48s. to 50s., all f.o.r. at Frodingham. 
South and West Yorkshire brands are not very strong at from 46s. 
to 54s. for foundry numbers. The prices of the principal hematite 
pig vendors are nominally steady, but in reality, I am given to 
understand prices can be “‘shaded” by 2s. to 2s. 6d. I do not, 
nevertheless, assert that the following figures are subject to that 
condition, although such may be the case :-—M rt hematite, 
No. 1, 70s.; No. 2, 67s. 6d.; No. 3, 65s,; No. 4, 65s.; No. 5, mottled 
and white, 65s.; Bessemer, No. 1, 70s.; No. 2, 67s. 6d.; and No, 3, 
65s.; all ‘with the customary 24 discount off for prompt cash. 
Millom Bessemer is, No. 1, 72s 6d.; No. 2, 70s.; and No. 3, 67s 6d.; 
ordinary being Nos, 3, 4, and 5, 67s. 6d., on the same conditions 
as the foregoing. 

In finished iron, too, there is no particular change, although 
prices remain so very low that profit _~ wholly problematical, 
although the shareholders of one of the local companies engaged 
in this branch were recently informed that ‘‘ merch«nt iron was 
now being made at a profit.” The common bars of the district are 
still quoted at a trifle under rather than over £6 per ton, and they 
are being sent into Manchester and Live: 1 in competition with 
Lanecishire, and North Staffordshire actions at figures about 
7s. 6d. to 10s. over that rate. Better for steel converters’ uses 
are steady at £8 to £9 10s. per ton. The steel melters, however, 
are now buying all sorts of material for making up into cast steel), 
and their appetite is so omniverous that plenty of Bessemer scrap, 
such as rail ends and the like, is now melted down and re-appears 
in all the honour and glory of cast steel of various qualities. 

In the spiegeleisen trade the competition is very keen, some of 
the local brands thereof, of acknowledged quality as regards its 
percentage of manganese, being put into the market for very little 
if anything over £6 per ton.. Some of this material is being 
exported to the United States, which do not as yet make all their 
Bessemer converters use, although it is asserted they possess all 
the requisites for doing so, Asa natural result of this close home 
— no great quantity of German spiegel is being used 

ere. 

There has b2en no change worthy of special mention in the steel 
rail trade since I last wrote. 

In the cast steel branches trade rules dull, and Iam unable to 
gather that even the largest works of this kind are at all well 
employ Even at the gun works, where there was recently some 
little spurt in tke production of steel tubes for ordnance, there is 
now a return to the old restricted mode of working, and the men 
do not begin the week until Wednesday morning. I hear that in 
this branch large stocks are on hand, so that unless some new 
patterns are required its prospects are not of the very brightest. 
At the works where steel ship plates and sheets for pen making are 
turned out, there is now and then a fairly good production, 
especially of the latter class of steel, most of which goes to 
Birmingham. The demand for tool steel is, perhaps, more steadily 
upheld than any other call, yet I hear of travellers being out for 
weeks in succession, and being unable to send in more than the 
very barest order sheets imaginable. Scotland is yielding some of 
the best of these orders, a remark which is also applicable to the 
file trade. 

The saw departments are lethargic, and, as I stated a few weeks 
ago, some of the older houses which do a large trade in the ordi- 
nary course of things with Russia have very large stocks of cross- 
euts on hand. “Travellers” proverbially “‘tell strange tales,” 
yet peregrinitors in this line of fbusi are ling home 
accounts which are undoubtedly true, and afford just cause for 
much uneasiness to the Sheffield saw manufactures. These reports 
speak of the remarkable success which the efforts to introduce 
American-made saws into England are meeting with. The famous 
Philadelphia firm of Henry Disston and Sons has a traveller over 
in this country, and his attempt is producing results which are 
everywhere noticeable. A gentleman in this trade, who has just 
returned from his periodical London journey, tells me that a large 
number of his ordinary customers asked him for saws of the 
Disston pattern, and, although expressing dislike to giving orders 
to Americans, said they (the Disston saws) were so much liked 
that they would be compelled to keep them in stock in future. 
Disston’s traveller had called upon them and had left them a sample 
saw for a fortnight on trial, at the termination of which period 
they did not feel disposed to give up the article. This statement, 
Iam convinced, is perfectly truthful, and should cause our manu 
facturers to make every effort to keep up with the times by the 
introduction of all the novelties that are called for now-a-days. If 
the trades’ unions will give way a little I should not be at all sur- 
prised to find that many of the Sheffield saws of the future will be 

.made with the Disston M tooth, instead of the old-fashioned peg 
one, 

On Saturday last Mr. Joseph Angus, sen., a market gardener 
by trade, but also one of the directors of the Cardigan Iron, Steel, 
and Wire Company, Limited, Sheffield, filed his petition in the 
local bankruptcy court, with liabilities set down at £80,000. All 
the original eight directors of this company are now either in 
liquidation or have died. 

The annual report of William Corbitt and Company, Limited, 
Masborough, states, that owing to the depression of trade, the 
accounts only show a balance of profit amounting to £268. The 
vendor, Mr. Corbitt. has therefore been called upon to make up 
the guaranteed dividend of 10 per cent. The company has a fair 

ly of orders on its books. 

e and coke trade remains quiet all round, although a fair 
tonnage of steam coal is being exported. Last week’s shipments 
from Hull reached 12 569 tons—from Grimsby 10,418 tons, and 
from Goole 2340 tons—all foreign, Prices are purely nominal. 
At several of the collieries there are disputes with the miners on 
the question of reducing wages. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THOUGH it cannot be said that any improvement has taken 
place in the iron trade generally, the market has been rather 
firmer this week, and prices of both warrants and makers’ brands 
have slightiy advan This upward movement is owing to a 
renewed agitation in the mining districts for an advance of wages, 
and to a disposition on the part of ironmasters to curtail the pro- 
duction. The strengthening feeling in the market has likewise 
been somewhat assisted by an lly large export of pigs 
coming at a time when the imports from the North ot England are 
apparently on the decline, Three furnaces have been blown out 
since last week, there being now 106 in blast, as against 116 ut the 
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same time last year. Considerable quantities of pigs are. still 
being in store, thapabeing dh qeeseut in amen Goonal and 
Co.'s w stores an aggregate of 140,200 tons. 

As indicated above, the warrant market has been firmer through- 
out the week. On Friday forenoon a quiet steady business was 
done at 54s. 4d. cash, and in the afternoon 54s. 44d. cash and 
54s. 6d. one month were paid. Sellers were firm on Monday, but 
at the commencement bu: were somewhat shy of operating. In 
the morning 54s. 6d. was paid, and in the afternoon sellers 
accepted 54s. 6d. fourteen days. A quiet business was done on 
Tuesday forenoon at 54s. 6d. cash, and 54s. 7}d. was paid in the 
afternoon. The market was strong on Wednesday forenoon at 
54s. 74d. cash, but easier as the day advanced, at 54s. 6d. To-da: 
(Thursday) there has been a quiet, steady business, at 54s. 3a. 
cash and month fixed, to 54s, morth o 

Makers’ iron has searcely on the whcle sold any more freely, but 
prices have an upward t y on t of the causes stated 
Good marketable brands, Nos. 1 and 3, bring 6g. each more 
Pee Coltness, Nos. 1 and 3, have improved 1s.; Monkland, 
Nos, 1 and 3, 6d.; Clyde, No. 3, 6d.; Govan, No. 1, 1s.; No, 3, 6d, 
The following are now the ruling quotations :—G.m.b., f.o.b. at 
Glasgow, per ton, No, 1, 56s.; No. 3, 52s. 6d.; Gartsherrie, No. 1, 
62s. 6d.; No. 3, 55s.; Coltness, No. 1, 66s. 6d.; No. 3, 56s.; Sum- 
merlee, No, 1, 60s. 6d.; No. 3, 54s. 6d.; Langloan, No. 1, 62s 6d.; 
No. 3, 55s.; Carnbroe, No, 1, 57s.; No. 3, 53s.; Monkland, No. 1, 
56s.; No, 3, 52s. 6d.; Clyde, No. 3, 53s. 6d.; Govan, at Broomielaw, 
No. 1, 56s.; No. 3, 52s. 6d.; Calder, at Port Dundas, No. 1, 61s. 6d.; 
No. 3, 53s. 6d.; Glengarnock, at Ardrossan, No. 1, 60s.; No. :3, 
54s. 6d.; Eglinton, No. 1, 55s. 64.; No. 3, 52s. 6d.; Dalmelltington, 
No. 1, 55s. 6d; No. 3, 53s. 6d.; Carron, at Grangemouth, No. 1, 
65s.; ditto, specially'selected, 70s. ; No. 3, 64s. ; Shotts, at Leith, No.1, 
og A 3, 56s.; Kinneil, at Bo’ness, No, 1, 56s. 6d.; No. 3, 


a. 





The exports of pigs last week amounted to 13,342 tons, as 
against 8071 in the same week last year; while the imports from 
Middlesbrough were 6640, as compared with 3360. Up till date 
the exports show a total falling off since Christmas of 1206 tons, 
while the imports exhibit an aggregate increase of 32,898 tons—a 
fact which shows that a very considerable proportion of the large 
output of Cleveland pigs has found its way into Scotland. 

For manufactured iron of almost all sorts the inquiry continues 
dull. Makers of plates have found their orders seriously dimi- 
nished since the lock-out took place on the Clyde, and neither 
founders nor pipe and tube makers are so well employed as they i 
were recently. A fair quantity of bars is, however, being turned 
out, and, all things considered, the general engineering trades are 
in a tolerably good position. Last week’s foreign shipments of 
iron manufactures from the Clyde embraced £5640 worth of 
machinery, £7000 worth of castings, £500 worth of tubes, £1100 
worth of galvanised iron, and £900 worth of miscellaneous articles. 

Hardly any improvement is as yet observable in the coal trade 
of the West of Scotland, the inquiry for home and foreign supplies 
being alike slow, Coalmasters appear, however, to anticipate that 
on account of the extensive labour disputes in other parts of the 
country, a better demand will presently set in ; and as it is like- 
wise anticipated that the Canadian fleet, which are expected 
shortly, will relieve the market of from at least 20,000 or 30,000 
tons, prices are on the whole well maintained. In Fife and Clack- 
mannan, the stocks possessed by the coalmasters at the beginning 
of the lockout are now alm:st everywhere well exhausted ; but 
from the neighbouring counties of Stirling and Linlithgow, and 
Mid and East Lothian, as well as from the West, ample supplies 
are readily obtained to meet all requirements. 

The agitation among the miners for an advance of wages in the 
West at length threatens to give some trouble. A large number 
of the sale-masters—d ¢., those who have no ironworks, but merely 

ace coals for the open market—have, within the past few 
ys, given their colliers an increase of 6d. a day on their wages. 
As yet, the ironmasters have steadily resisted ail similar demands ; 
but it is understood that they are conferring together this week, 
with the view, if possible, of arriving at a mutual understanding 
as to the course to be adopted. In several instances the miners, 
encouraged and rendered confident by the concessions of the sale- 
masters, have struck at the ironmasters’ collieries, and this action 
is, of course, causing a good deal of inconvenience. The le«ders of 
the miners are working hard with the object of getting them 
organised; and it must be admitted that the men, who for long 
appeared to distrust them, are now, here and there, responding to 
their call. It will be noticed above that the agitation has already 
made its influence felt in the iron market. 

A public inquiry, ordered by the Home Secretary, was opened 
to-day, Thursday, at Wishaw, regarding the recent flooding of the 
Home Farm Colliery, near Hamilton. 

There is no change in the position of affairs in Fife and Clack- 
mannan, the coa'masters refusing to hold any communication with 
the executive of the Miners’ Union. At a meeting of the Central 
Board of the Miners’ National Association, held in Manchester, on 
Tuesday, under the presidency of Mr. MacDonald, M.P., the lock- 
out in the above-mentioned counties was considered along with the 
present strike in Lancashire, when the following resolution was 
unanimously passed :—‘* While this meeting deeply regrets the 
position of matters both in Fife and Lanarkshire, it cannot but 
fully endorse the doings of the men in remaining idle until the 
owners grant them arbitration, and pledges itself to use every 
effort to get the men the utmost possible support.” 

The Clyde shipwrights having resolved not to huld another 
meeting for at least three weeks, there is no prospect of any 
a being made before that time, at the earliest, which could 
in the least degree affect the present unfortunate lock-out. It is 
extremely doubtful whether even then any overtures will be made 
by the men, see:ng that the conference of the Amalgamated Ship- 
wrights of Great Britain, just held at Swansea, have agreed to 
‘support to the utmost the Clyde shipwrights in their efforts to 
obtain an advance of wages.” So far the joiners and blacksmiths 
have remained neutral, although they are also compelled to 
go idle by the Jockout. I have stated in a former communication 
that the boiler makers and rivetters, after the lock-out took place, 
preferred a demand for an advance of 10 per cent. This week 
the Central Committee of the United Society of Boiler-makers 
and Iron Shipbuilders have issued an ap’ to their fellow work- 
men at the other shipbuilding ports of the kingdom for pecuniary 
assistance. They state that the whole of the levy already made 
will be absorbed by members out of henefit, and young members 
not entitled to benefit, and that many deserving cases are left un- 
provided for. The contest, they say, will evidentl be a prolonged 
one, and they then proceed to throw the entire blame upon the 
masters. In order to show that the men are justified in seeking 
an increase of wages, the committee quote the rates of pay on the 
Thames, the Mersey, the Humber, the Tyne, and the Wear, to 
prove that on these rivers the wages are higher than on the 
Clyde ; but they carefully omit to state that in England the men 
work longer hours, which accounts for a great part, if not the 
whole, of the difference in the wages. Very few launches have 
taken place on the Clyde during the month now closing. As 
nearly as can be ascertained, there are now 118 vessels of all sorts’ 
on the stocks Of these 11 are almost ready for launching, 46 are 
plated and ready for the shipwright, 32 are completely framed, 
and 29 are in keel and partially framed. It will thus be sven that 
in a short time the iron work of the vessels will be finished, and 
then the yards will have to be completely closed, unless some set- 
tlement should be arrived at in the meantime. No new contracts 
of any consequence are being undertaken, so that the work which 
would have naturally replaced that in hand is going elsewhere. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
ute between the colliers and the directorate of the 


THE great di 


instead of ending satisfactorily, it promises to terminate in a strike, 
and lead to, possibly, a most unfortunate state of things. As 
stated in this column last week, the Aberdare and Plymouth 
estates of Mr. Fothergill were by that gentleman conducted accord- 
ing to the sliding scale arrangement of the Associated Coalowners, 
but when the London bankers assumed the directorate, those 
gentlemen appear to have gonsidered that they were not bound to 
carry out Mr. Fothergill’s ideas, but to manage the collieries at the 
least possible outlay, and to the best interests of the creditors of 
the estate. ; Hence, when they found that it was impossible to carry 
on the collieries without a loss, it became necessary to sacrifice 


sentiment, and to insist upon such a reduction of as would 
allow them to continue working with a slight of profit. 

is, I believe, is their view of the case. I do not eas to be 
their apologists or, on the other hand, to vindicate the action of 


the coalowners, but simply to state the case as it stands, 

The coalowners and the union are determined to maintain intact 
the principle of the sliding scale, and it is stated that when the 
Plymouth and Aberdare colliers give notice on the 1st of Jul: 
that they will not continue working at a reduction, the result will 
be the closing of the collieries, and the colliers will have to be 
supported until some arrangement is brought about. 

It is estimated that in a few weeks three or four thousand 
colliers will be dependent upon the union. 

Two men were seriously burnt in one of the Aberdare pits last 
week, and one of the colliers who entered the pit to try and rescue 
them, was suffocated. 

The coal trade continues to flourish as regards quantity, and in 
every direction a great deal of coal is being turned out and sent 
into the market, The result is that there is no prospect of an 
advance, and I ‘apprehend that whatever actiog the Associated 
Coalowners take with respect to the impending strike, they must 
of necessity revise the sliding scale and lower the minimum. 

The total export of coal last week from the Welsh ports amounted 
to 112,136 tons, and of iron and steel 6744 tons. This represents 
a fair amount of trade, but neitter coalowners nor ironmasters 
view it as satisfactory, and it is tolerabiy certain that with the 
exception of one or two employers the sole ben: fit is in keeping the 
works and collieries goihg and the men employed 

Dowlais struck the four-feet in one of their outlying collieries 
this week. 

An impression has prevailed that Dowlais, which was one of the 
earliest in the working of coal at the ‘‘ crop,” is nearing the end of 
its supplies, but this is by no means the case. The coal-field in 
connection with Dowlais is still a large and impo: tant one, and new 
collierics are being sunk which will be admirably placed for the 
Cardiff trade. Oue of those is at Bedlinog, but the four-feet coal 
is not yet reached. 

The fleet of coal vessels now waiting in the port of Cardiff is 
uuusually large, but those loading for French ports are not so 
numerous as usual. The total steamers and vessels coal laden 
which left Cardiff last week amounted to 129. The number now 
in dock amounts to 130. 

For patent fuel there isa good demand. House coal is not in 
great request, but there are rome kinds, such as the Everglyn and 
Llantwit, which are in demand. 

The tin-plate trade remains in its old position. Some makers 
have been fortunate enough to secure a few good orders, and prices 
have a tendency to stiffen rather than recede, 

The importations of iron ore from Spain, Ireland, and Cornwall 
continue at a great rate. One day this week the arrivals at Car- 
diff «mounted to close upon 5000 tons. All attention appears now 
to be rivetted upon foreign ore, and Welsh mine is at a-serious 
discount. It is stated that for steel purposes it contains too 
much sulphur, and now that ironmasters hold large stocks of 
Welsh ore, and only requires a little as a mixture, iron mining is 
becoming less every week. This week two cases of closing the 
working of Welsh ore took place. 

Pitwood, principally French and Irish, is in good requirement, 
and prices are firm. 

The Rhymney Ironworks sustained a loss on their last year's 
transactions of £4000. Against this must be placed the greatly 
improved value of the works by the appliances for steel making 
and manufacturing which will soon place them in a pvusition to 
compete satisfactorily either with Evbw Vale or Landore. 

The Glamorganshire Canal Company announce a dividend of 
4 per cent., and this, when there is a total cessation of iron and 
coal carriage from the upper parts of the district. It is a known 
fact that in several years of the prosperous times of the company 
that they cleared in twelve months nearly the total cost of the for- 
mation of the canal. 

Rhondda coke is in demand, both at the Welsh works and in the 
North of Engl«nd. 

There is no improvement to Le chronicled from the Forest of 
Dean ; indeed it is stated that one large coal firm, the proprietors 
of the East Slade Colliery, whose men have been locked out of 
late, intend closing the colliery for good. 








THE TEMERAIRE.—The official trial of the ironclad Téméraire, 
made on Wednesday, was a perfect success. Six runs were made, 
the average speed being between 144 and 15 knots, there being no 
hot bearings, and everything going smoottly. The Constructor of 
the navy, and other Admiralty officials were on board. The 
vessel will return to Cha ham to day, and will be got ready for 
commission to j,in the Mediterranean fleet. She will be ready 
for commission by the 16th of July, but probably will not be ready 











for sea till the first week in August. AA 
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